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Cexknus 1
«Teopernueckne U METOTOTOTHYECKHE MOTXObI
K MCCJIEIOBAHMIO TMHAMHUKM JaHImadToB
B KOHTEKCTe KJIMMaTHYeCKUX H3MeHeHH»

VK 502.4:551.525(571.6) DOI: 10.26170/KFG-2021-01

AuekcanapoBa AHacracuss MuxaiijioBHa,
Hay4HbII COTPYIHUK, I'ocynapcTBeHHBII 3al0BEIHUK «bacrak»;
alexandrova0796@mail.ru

JUHAMMKA TEMIIEPATYPbBI U TIPOMEP3AHUS ITIOYB
JAYBOBBIX JIECOB 3AITIOBE/JTHUKA «BACTAK»

K/IFOUEBBIE CJIOBA: noyBoBeJeHHE; 3all0BEAHUKH; TEMIIEpaTypa Mo4B; poMep-
3aHUE [10YB.

AHHOTAIMUSA. B nanHoil craTbe aHATU3UPYIOTCS MaTepualibl UCCIIEAOBAHUN TeMIe-
paTypsl OB Ha TEPPUTOPUH KIACTEPHOTO ydacTka «3abenoBckuii» 3amoBenHuKa «ba-
crak» B 2018-2019 rr. mo JaHHBIM aBTOMATHYECKUX CaMoIkcIeB (iorrepoB). M3yueHsr
CE30HHAsI OCOOEHHOCTH pacHpeieNieH s TEMIIEpaTypsl 0UB U JUHAMUKA HX CPEIHECY-
TOYHOW TEeMIEpaTypsl, a TAKXKe MPOM3BEAEH pacyeT ITyOUHBI IPOMEP3aHHs Ha OCHOBE
JTAaHHBIX O I'PaHYJIOMETPUYECKOM cocTaBe 1ouB. OmnpeseneH Mepuo] yCTOHUUBBIX OT-
pHULIATEIbHBIX TEMIIEPATYP.

Anastasia M. Alexandrova,
Research Associate, State Reserve “Bastak”

DYNAMICS OF TEMPERATURE AND SOIL FREEZING
IN OAK FORESTS OF THE “BASTAK” NATURE RESERVE

KEYWORDS: soil science; reserves; soil temperature; soil freezing.

ABSTRACT. This article analyzes the materials of soil temperature studies on the
territory of the Zabelovsky cluster site of the Bastak nature Reserve in 2018-2019 ac-
cording to the data of automatic recorders (loggers). The seasonal feature of the distri-
bution of soil temperature and the dynamics of their average daily temperature are stud-
ied, and the depth of freezing is calculated based on the data on the granulometric com-
position of soils. The period of stable negative temperatures is determined.

Beenenne. KimmmaTt — BakHEHIIUX (PakTop MOYBOOOpPA3OBaHUSI U TEO-
rpau4ecKoro pacupoCTpaHEHHs T0YB, H3YICHHE U3MEHEHNH KOTOPOTO OCHO-
BBIBACTCSl HAa aHaNIM3€ TeMIepaTyp Bo3myxa. OJHAKO Al OLEHKH PEAKLUH
36MHOH IOBEPXHOCTM HA M3MEHEHHs KJIMMaTa, MEPBOCTENIEHHOE 3HAYCHHE
MMeeT TeMIepaTypa I04YB, KaK OCHOBa KIMMAaTHYECKHX, II0YBOOOPA30BaTEIIb-
HBIX U MEP3IOTHBIX YCIOBUH.

Ion mefictBuem knmmara (OPMHUPYIOTCS TEMJIOBOM M BOJHBIA PEXUM
MI0YB, BJIMSIOIINKI, HA MHTEHCHUBHOCTh (PM3MYECKUX, XUMHYECKUX U OMOJIOTH-
YECKHX MOYBEHHBIX NIPOLECCOB.

© Anexcannposa A. M., 2021



Knumar knacrepHoro ywactka «3a0enoBckuidy 3amoBennuka «bacraky
(EBpeiickast aBTOHOMHas1 00J1aCTh) KOHTHHEHTAIBHBIH C MYCCOHHBIM BIIHSIHUEM,
C XOJIOIHOM M MaJIOCHE)KHOH 3MMOH (BbICOTa CHeXHOro mokposa 10-20 cm),
TEIUIBIM W BIQXHBIM JIETOM. bBe3MOpO3HBIA MEepHoJ AJIMTCS B CpEAHEM
135-150 nneii [1]. 3HaunTenpHOE BIUSAHUE HAa KJIMMAT JAHHOW TEPPUTOPUH OKa-
3bIBaCT PaBHMHHBIA pesibed MECTHOCTH, TPEICTaBICHHBIH IOKHOH YacTbiO
CpenaeaMypcKoi HUI3MEHHOCTH.

Jlns MOHHTOpHHTA 32 TEMIIEPAaTYpOH BO3AyXa M MOYB HA TEPPHTOPHUHU
KJIACTEPHOTO yJacTKa Ha TiyOomHe 10 cM ycTaHOBJICH aBTOHOMHBIH perucrpa-
Top (J10TTEp), PUKCHPYIONTNH NOKa3aTenn Kaxapli 9ac. [lorydaeHHbIe TIOKa3a-
Tenu ¢popmupyrorcs B 6a3zy manaeix MS Excel 2010.

Ha ocHoBaHuu nokasaresieil JaHHOIO yCTPOMCTBA, BBIABJICHO, YTO IS
TEPPUTOPUH XapaKTepeH JUINTEIbHBINA ePHOJ OTPHLATEIbHBIX TEMIIEPATYp B
MOYBEe, MPOAOKUTEIBHOCTBIO 10 5-6 MecsleB, a B CICICTBHUE, SBJICHUE TITy-
OMHHOTO TpoMep3aHus MouB, 4yTo, cornacHo B. H. Jlumo, xapaktepusyercs
KaK Ce30HHO-TIPOMEP3AIOIIHI THIT TEMITEPATyPHOTO pexuma mous [3; 7].

Llenbr0 TaHHOTO HMCCIIEAOBAHUS SIBIISIETCS] M3YUEHHE JAUHAMUKHM TEMIIe-
paTypsl IOYB U ONpEeZeICHUE TIyOUHBI NX IIPOMEP3aHUs HA TEPPUTOPUH Kia-
CTEpHOTO yJacTKa «3abenoBckuii» 3amoBeqanka «bacrak.

Jlnst BBITIOJTHEHMS TIOCTABJICHHON LENH OBUIM ITOCTABJICHBI M PEIICHBI
creyromue 3anadu: 1. O6paboTka 1 cucTeMaTH3alys oKa3aTesel TemMepary-
pel mouB B 2018-2019 rr. 2. PacueT rayOuHBI IpoMep3aHus MOYB Ha TIyOWHE
10 cm.

Pe3yabTaThl U 00Cy:KAeHHsI. AMIUIMTY/Aa CPETHEMECIYHON U MOKa3a-
Tejeil abCOMOTHOW MUHUMAIIBHON W MakCUMaJbHOW TeMIlepaTyphl MOYB CO-
CTaBJIcHa Ha OCHOBE JaHHBIX C aBTOHOMHOTO perucTparopa (Jorrepa), ycra-
HOBJIEHHOTO B 445 MeTpax OT CeBep0-BOCTOYHOro Oepera 03. 3a0eNoBCKOE B
JyOOBOM JieCy Ha PaBHUHHOW TEPPUTOPHH KJIACTEPHOrO y4acTKa «3abesoB-
ckuii» 3amoBegHuKa «bactak» Ha Tmyoune 10 cm (Tabn. 1). OT6op mouBeHHO-
ro o0Opasia ocymecTBIsuics B 15-n MeTpax Ha IOr0-BOCTOK OT MECTa yCTaHOB-
KU JIOTTepa B 30HE CBHIPHIX JIYTOB, TJ€ HAOIIOMAeTCs IEePHOIMUYECKOe Iepe-
YBIIQ)KHEHHUE TIOYB.

I'padux  cpemHeMecsYHOM  aMIUIMTYABl  TEMIIEpaTypsl IOYB B
2018-2019 rr. mpencraBieH Ha pUCYHKeE 1.



I'paduk cpexnemecsiaHOli aMIVIHTYILI TEeMIEPATYPLI HOYB B
2018-2019 rr.
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Puc. 1. I'paduk cpepHeMecss4HON aMILTUTY bl TEMIIEPATYPHI TOYB
B iepuon 2018-2019 rr.

BbIsBNIEHO, YTO aMIUTUTYa CPEJHECYTOYHBIX TEMIIEpaTyp MOYBHI Ha 3a-
JAHHOW TIyOWHE BapbHpyercs B mpeaeiax oT -20,09°C B 3uMmHUIT mepuon, 10
+29,69°C B neTHni. MakcuMamibHas OTpHLATEIbHAS TeMIIepaTypa HabJro1a1ach
B stHBape 2018 rona u cocrasisia -20,09°C. [lepexon cpegHECYTOUHOM Temie-
partypsl Ha TryomHe 10 cM Beie 0°C HacTymaet B MapTte, Hike 0°C — B HOOpe
(puc. 2, 3). Mopo30ycTOWYHBEIN CE30H B CPETHEM JUTATCS 5-6 MECSIICB.
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I'opoBoii X0 TeMnepaTypsl HOYB

Tabuuma 1

Tox Mecsipt

| 1 1] \Y \Y VI VII VI IX X Xl Xl
2018 -3,1 -10,1 -2,7 59 15,4 194 23,6 21,7 14,8 7,6 -0,3 -9,2
> 'min -18,58 -19,83 -5,37 -1,23 7,48 12,95 14,90 16,63 9,05 1,69 -13,83 -17,66
> max -3,34 1,25 6,09 12,93 19,50 25,74 29,69 26,91 23,62 18,28 4,01 -0,99
2019 -7,4 -8,4 -0,3 5,9 13 19,3 24,5 21,2 16,5 75 -5 -115
> min -20,09 -18,17 -11,20 -1,73 7,36 12,88 17,99 16,71 9,68 1,67 -11,27 -19,52
> max -7,97 -3,40 4,99 12,73 22,73 25,60 27,45 26,55 20,80 14,17 8,13 0,59

CpeHecyToUHAS TEMIEDPATYPA

29

19

JHHAMHKA cpeJHecyYTOYHOil TeMmeparypbl MOYB B KJIACTePHOM
yvuacTke ""3abemdoBckuii” B 2018 rooy

— STHBADE

—DeBpalb
Mapt
ATipers

e M a i

e T FOHE

Hrone
— ABIYCT

CeHTAGPE
OKTAOPH

—Hoa6ps

9

11 13

15

17 19 21 23 25 27 29 31

JdaTtsl

e J[eKaOPE

Puc. 2. J/IlunamuKa cpeTHECYTOYHOM TeMIIepaTyphl IOYB B KJIACTEPHOM y4acTke «3adenoBckuii» B 2018 romy
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JHHAMHKA CPeIHeCYTOYHOH TeMIepPaTypPhl N0YB B KIACTEPHOM
yuacrke "3abenoBcknii’ B 2019 rogy
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Puc. 3. lunaMuka cpeiHECYTOYHON TEMIIEPATyphl IIOYB
B KJIaCTEPHOM ydacTke «3abenoBckuii» B 2019 romxy

I'padukn cpenHeCyTOUHOW aMIUIMTYABI TEMIEpaTypbl ITOYB JEMOH-
CTPHPYIOT TPHCYTCTBHE CE30HHOM MEpP3JIOTHl IMOYB, BHI3BAHHOM TEM, YTO B
XOJIOZHOE BpeMs rojia MoTeps TeIUla B MOYBE OOJIbIE, YeM €ro MOTydYeHHeE.
Knumarudeckue ycnoBUsl TaHHOTO PErMOHa ONpPENeNsioT 3aBUCHUMOCTH INPO-
Mep3aHHsl TIOYBBI OT MHOTHX COITyTCTBYIOIIMX (paKTOPOB: pesbedha MECTHOCTH,
PacTUTENFHOTO U CHEXXKHOTO TOKPOBA, TEMIIEpaTyphl BO3AyXa, THIA IIOYBEI,
BJIaXKHOCTH, @ TAK)Ke €€ IPaHyIOMETPUIECKOT0 COCTaBa.

Onpenenenue riyOHHBI TPOHUKHOBEHHA TemuepaTypsl 0°C B mouBy Ha
TEPPUTOPUH KJIACTEPHOTO ydacTka «3abenoBckuit» 3amoBenHuka «bacrax»
npousBeneHo 1o Hopmatuy CHull (CrpoutensHble HOpMBI U TIpaBHIiIa) IS
pacueToB TyOHHH poMep3anus rpyHra. CormacHo ['OCT 24847-81 «I'pyH-
TeI. MeTo] onpesieeHus TIryOuHbI CE30HHOTO IPOMEP3aHus» — IIyOHHA Mpo-
Mep3aHus IPyHTa paccuuThiBaetcs o Gopmyie 1 [6].

H=AM*k, (1)

rae, VM — KOpeHb KBAAPATHBI U3 CyMMbI aGCOIOTHBIX CPEIHEMECs -
HBIX TeMIeparyp (3UMOii) B OTIpe/IeIEHHOM PErHOHE;

K — k03 (hduIHeHT TOYB M0 TPAHYIOMETPHIECKOMY cOCTaBy (Tabr. 2).

Tabnwma 2
KoadduneHTs rpyHTOB 1O TPaHyJIOMETPUIECKOMY COCTaBY

CyTiIMHKY 1
TJIMHA

Cymecn, Menkne
U IIbUICBATHIC
MIECKH

Kpynnsie, cpen-
HHE U TPaBely-
CTBIE TIECKH

KpynHoo610Mo4HbIH
IPYHT

0,23

0,28

0,30

0,34

12




I'pamaunst K03QPUIMEHTOB I ONpEaeIeHUs] TPOMEp3aHusl ITOYB CBSI-
3aHa C MX TEIUIOBOW (D)YyHKIMEW U MO3BOJIIET YCIOBHO Pa3JICiUTh Ha «TETLIBIC
U «XOJOHBIe». BraroeMKkocTs necuaHbIX U CyNeCcYaHbIX MOYB HUXKE, YTO CIO-
coOCTBYeT OBICTPOMY IMPOTPEBAHHMIO, BCIEACTBHE YETr0 UX HA3bIBAIOT «TEILIbI-
MHU» Mo4yBaMu. [10YBBI TIIMHHCTOIO COCTaBa COJAEPXKAT OOJIbIIEe KOJINYECTBO
BOJbI, HA HarpeBaHHe KOTOPOil TpeOyercst Oounblie Teruia, MO3TOMY HOCST
Ha3BaHHUE «XOJIOTHBICY.

Ha ocHOBaHNM NOYBEHHBIX HCCICIOBAaHUM, IMPUBEICHHBIX B MaTepra-
nax Jlerormmcu npupoast B 2019 romy, ycTaHOBICHO, YTO B MECTE YCTAaHOBKU
JIOTTepa PacIioNIOKEHB TEeMHOTYMYCOBO-TJIEEBBIE IMOYBHL [ paHymomerpmye-
CKHI COCTaB KOTOPBIX, XapaKTepU3yeTCs peodialaHueM CYITIeCUaHbIX U Tec-
YaHBIX YACTHUI] [T0 BCEMY MOYBEHHOMY Tpoduio [5].

W3 BBIIIEH3NI0KEHHBIX JAHHBIX CIEAYET, YTO JUIS PacyeToB CE30HHOIO
MpOMep3aHusl MOYB HEOOX0TUMO PUMEHATH Ko3dduruent 0,28 (puc. 4).

JlaHaMHKa IIyOHHBI MPOMepP3aHAS MOYB B KIACTEPHOM YIACTKe
"3abenoBckuii" 3anmoBenqnuka "Bacrak" B 2018-2019 1.
0,00
-0,10 0.1
= -0.20 7
g 0,15
£ -0.30 .
g
? -0.40 049 0:46 2018
g 050
5
g 0o 2019
£ 070 [ 0,63
~ L S N\___/ 2085
-0.80 0,76 089
-0.90 -0.81
-1.00 0.9
SuBape deppans Mapt Hos6pe Jlexa0Ops
ITepuoanl HadIKOAeHAH

Puc. 4. lunamuka riryOUHBI IPOMEP3aHUS IT0YB

Haubonpmmii  ypoBeHb mpoMep3aHusi IOYB OTMEYEH B Jekadpe
2019 ronma — 0,95 merpoB. Hanmenbmii ypoBeHb oT™MeueH B Hostope 2018 . n
Mmapre 2019 r. — 0,15 MeTpoB, 4TO ABISETCA XapaKTEPHBIM NMPU3HAKOM, COOT-
BETCTBYIOIINM KJIMMaTHYECKUM YCIIOBUSIM PErHOHa, T1e HaOJoaaeTcs X0Ioa-
Has 3MMa C HU3KUM KOJIMYECTBOM OCAIIKOB, YTO B CBOIO OYEPEb CHOCOOCTBYET
MPOMEP3aHKIO MOYBbI Ha IIyOuHe, gocturaromei 150 cm [7].

IIpomep3aHne MOYBHI NMPOUCXOAWUT 3HAYUTEIHHO PAHBINE MOSBICHHSA
YCTOMYHMBOTO CHEXHOTO IMOKPOBAa, KOTOPBIA paspyliaeTcsi B TPETheil aexaje
MapTa, pexe — B IIepBO Aekane anpens. McnapeHue cHera NpoUCXOJUT B Te-
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YEHHE 3UMBI, K BECHE COXpaHSIETCS B BUJIC HE3HAUUTEIBHOTO CJIOS ¥ IIPU CTau-
BaHMU J]a€T HUYTOXKHOE KOJIMYECTBO Biaru. HecMoTps Ha cranBaHHE CHera,
MOYBa OCTAeTCsl MPOMEP3ILIEH, BEPXHUH MOPH30HT KOTOPOI OTTaWBaeT JIMIIb
gepe3 20-30 gHell mocie UCUE3HOBEHUS CHEXKHOIO MOKPOBA, YTO MPHUBOAUT K
ee cmabomy yeiaxuenuso [0].

3ak/ouenne. BerBieHo, 4To onpenesronuMu (GpakropaMu riryOUHBI
MpOMep3aHus IMOYB B 3WMHHHA MEPHOA SBIAIOTCS: TEMIEPATYPHBINH PEXUM
MI0YB, BBICOTA CHEXHOTO TIOKPOBA U IPaHyJIOMETPHUYECKHI COCTaB MOYB.

HaunGonpmmii mokaszaTenb TIIIyOMHBI IIPOMEP3aHUS TEMHOT'YMYCOBO-
TIIeeBBIX TOYB oTMedeH B nekabpe 2019 roma m cocraBmser 0,95 metpos,
HanmMeHbIMH B HOsIOpe 2018 1. m mapte 2019 1. — 0,15 meTpoB.

I[J'IH pacuinp€Hud AaHHBIX O TEMICPATYPHOM U BOJHOM PCKHUME IOYB
KJIACTEPHOTO ydacTKa «3abeoBCKUii» 3anoBeiHuKa «bacTaxy 1ienecoodpasHo:

1. AKTUBM3HPOBaTh M3MEPEHHsI BBICOTHI CHE)XXHOTO MOKPOBA KaK BaK-
HOTO [T0Ka3aTelis TPOIIecca BBIXOJIQXKUBAHUS TTOYB.

2. IlpoBoUTE peryJsipHbIE HM3MEPEHHs] TEMIEPATypbl M BIIAXKHOCTH
MOYBBI ITPY TOMOIIM aBTOMATHYE€CKOW METEOCTAHIIMU HJIM JIOTTepa Ha JKCIIe-
PUMEHTAJIBHBIX TUIOMAAKAX.

Jns mccnenoBaHMii peKOMEHIYeTCsl MCHOJIb30BaTh IUIOMIAIKH C pas-
JUYHBIM (DIIOPUCTHYECKUM COCTaBOM, Me30- M HaHO(opMOii penbeda (10auHbI
PEK, OBparH, JIyroBbIe KOUKH) C LIEJIBIO BBISIBICHHS 3aBUCHMOCTH THIIOB PAacTH-
TENBHOCTH OT XapaKTepa YBIAXKHCHHUS TTOYB.
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CE30HbI 1 ®EHO®A3BI 'OJA B IAHAIAD®TAX
TUTMPEKCKOI'O TOCYJAPCTBEHHOI'O 3AITIOBEJJTHUKA
(AJITAN)

KJUIFOYEBBIE CJIOBA: xnuMart; nmanamadThl; 3a0BeAHUKY; (eHO(asbl; HEeHOIOTHs.
AHHOTAILUSA. B crathe npuBeieHBl pe3ybTaThl pacueToOB INPOJOKHTEIBHOCTH
¢denodas roma B manamadTax TUTUPEKCKOTO TOCYAapCTBCHHOTO 3allOBEIHHKA Ha
YPOBHE UX IOATHIIOB. B OCHOBY pacueToB IOJOKEHBI METEOPOJOTHUECKUe HaOIIoIe-
HUSI TeMIlepaTypbl Bo3ayxa Ha BeicoTax 480 u 1530 M Hax ypoBHEM MOpS M HHTEPIIO-
JSIIUST MX 3HAUEHWH Ha Jpyrue BHICOTHBIE YPOBHH. Y CTaHOBIICHBI JAaHAMA(THEIE pa3-
JUYHS TIPOJODKUTENBHOCTH (peHO(ha3 B 3aBUCHMOCTU OT MAaKpPOCKJIOHa THUTHPEKCKOTo
xpe0Ta, a TakkKe UX BHYTpHIaHIMAPTHEIEC BApHALIUH.

Nikolay I. Bykov,
Candidate of Geography, Associate Professor, Senior Researcher, Institute of
Water and Environmental Problems SB RAS, Barnauk, Russia

Artem A. Sabaev,
Postgraduate Student, Institute of Water and Environmental Problems SB
RAS, Barnauk, Russia

SEASONS AND PHENOPHASES OF THE YEAR IN LANDSCAPES
OF THE TIGIREK STATE RESERVE (ALTAI)

KEYWORDS: climate; landscapes; reserves; phenophase; phenology.

ABSTRACT. The article presents the results of calculating the duration of the phe-
nophases of the year in the landscapes of the Tigirek State Reserve at the level of their
subtypes. The calculations are based on meteorological observations of air temperature
at altitudes of 480 and 1530 m above sea level and interpolation of their values to other
altitude levels. Landscape differences in the duration of phenophases depending on the
macroslope of the Tigirek ridge, as well as their intra-landscape variations, have been
established.

Turupekckuii rocynapcTBEHHBIH 3allOBEIHUK, CO3JMaHHbII B 1999,
pacriojiokeH Ha AnTae B mpeneniax CeBepHoro kpas Turmpekckoro xpeOTta B
Gacceitnax pex WUus m benas (mputokn Yapeiua) u Aseit. JlanmmadTsr 3amo-
BEJIHMKA OTHOCATCS K KJ1acCy TOpHBIX [7]. VIX moakmacchl mpeacTaBIeHbl HU3KO
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(C) m cpenneropubiMu (B) m mexropHo-koTiaoBuHHEIME (D) momknaccamun
(puc. 1). OcHOBHBIE TUINBI JAHJIIA(TOB OTHOCSITCS K TYHAPOBBIM M JIyTOBBIM
anpriuHoTUIHBIM (11), necHpM (11) n necoctenubiM (1V). JlecHsle mpu 3TOM
3aHMMAIOT TPH 4YeTBepTH Teppuropuu. lloaTumsl nanmmadToB, XapakTepHbIe
JUIS 3aIOBETHIKA — MOAroJbIioBo-cybansnuHoTUHbIe (11-11), TopHO-TackHBIC
(111-1), gepueBo-Taexubie cyonemopanbubie(l11-11), moxraexkusie (111-111), Gaps-
epHO-IIMKJIoHmYeckne Oanmounsle u konounse (1V-1). Ha cremyrome nepapxu-
YECKOH CTYNEHM — POJbl JaHAA(PTOB — B TUTHPEKCKOM 3allOBEJHUKE TPHUCYT-
CTBYIOT IICHEIJICHU3UPOBaHHBIE (2), KPHOTCHHO-3PO3MOHHO-ACHYIAINOHHbIC
(3), akkymymsaruBable (5) nmanamadTe. Ha muamm masmmadTHOrO mpodmis,
KOTOPBII NPOXOAUT OT XaHKapUHCKOIO y4yacTKa 0 CpeAHero tedeHus p. Up-
KyTKa (mpuToK p. benas), oTMedeHbl cieayolye MOAPOAbI JaHImadgToB —
C DITIOBHANIBHBIMH TTOKpOBaMU (2-2), KPYTOCKJIOHHBIE TEKTOHOTCHHBIX YCTYIIOB
(3-1), kpyTocknonHsIe TpUAONUHHBIE (3-2), HAKIOHHBIC TpsimOBBIe (3-3), Mac-
CHBHO-BOIOpa3esbHbIe (3-4), HAKIIOHHBIC TTOJIUTCHETHYHBIE (5-2).
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Puc. 1. JlJangmadrasi npoduns Turupekckoro 3anoseanuka (mo [7])

C 2003 r. B 3anoBeiHUKE BemyTcsl ()EHOJIOTHYECKUE HAOIIOEHUS, a C
2011 r. — mereoponormueckue [2]. [locnemHue OCyIIECTBISTIOTCS Ha ABYX aB-
TOMAaTHIECKUX MeTeoCTaHIUAX Ha BbicoTax 480 M (B ¢. Turupek) u 1530 M (Ha
Bozmopasnene badorero Kimoua u p. Mpkyrka) Hag ypoBHEM MOpsi, a TaKXkKe C
MOMOIIIBI0 HECKOJBKUX NIECATKOB JATYUKOB PACHPEICICHHBIX IT0 BBICOTHOMY
OPOQUII0 U KOHTPOJIUPYIOIIUX TEMIEPaTypy BO3IyXa M TO4YB. Pe3ynbraTsl
HAOJIFOICHUI 32 TEMIIEPATyPHBIM PEKHUMOM aTMOC(hEephl M0 IBYM METCOCTaH-
[MSIM 3aII0BEJHUKA B HACTOSIIEE BPEMS 00pa0bOTaHbI M OIyOJIMKOBaHbI [2-5].

WHTepnosIKs 3HAYSHU I TEMIIEPaTyPHOTO PeKUMa aTMOC(HEPhl MEXK LY
MeTeocTaHiusiMu «Turupex» u «baduit Kitrou» mo3Bosinia He TOJIBKO PacCuH-
TaTh CPEAHCCYTOYHBIC 3HAUCHHS IAHHOTO (hPHU3UUECKOrO MOKA3aTessl I pas-
JMYHBIX BBICOT, HO M YCTAHOBHUTH INPOJODKHUTEIHHOCTh CE30HOB (puC. 2) U
tdenodas (tadu. 1) mis nanamadTOB 3aNIOBETHHUKA.
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I'maBHBIM KpuTepHeM JUisl BbAENEHHs (eHo]as Ipu ITOM SIBISIICS Tie-
pexoJl TeMIepaTypsl BO3yXa depes onpe/esieHHbIe ee 3HaueHus [6]. Bmecte ¢
TEeM, M3-3a TOTO, YTO 3UMHHUI CE€30H HAYMHAETCS B OJJTHOM KaJICHIapHOM rofy, a
3aKaHYMBAETCsl B JPYroM, Kak U (aza MOPO3HOH 3UMBI, KOTOpasi K TOMY JKe
MOXeET OBITh JIMOO B OJHOM, JHOO B JPYrOM KaJICHIApHOM TOJaYy, TO CyMMa
MPOJIOJDKUTENILHOCTH BeeX (pa3 He COBMAIAET C YHCIOM JHeH B roay. OqHako
9TO MO3BOJSIET CPAaBHUBATH M3MEHYHMBOCTH (a3 MO BBICOTHBIM YPOBHAM U
nmaagmagdTaM 3armoBeTHUKA.
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Puc. 2. Pacnipenenenue cpeHel Npoa0KUTEIBHOCTH CE30HOB ToAa
3a mepuon 2012-2017 rr. o BEICOTHBIM YPOBHSM
B THUTHpEKCKOM roCcyJapCTBEHHOM 3aIlOBETHUKE

AHanu3 BBICOTHOTO pacIlpelelIeHUs] Ce30HOB Tojja CBUICTEIHLCTBYET O
TOM, YTO MO Mepe NMPOJBIDKEHHS BBEPX YBEIMIHBAETCS MPOJOJIKUTEIBHOCTh
3UMBI U BECHBI U YMEHBIIIAETCS — JIeTa U OCeHU (puc. 2). 3uMa MpH yBeJude-
HUU BBICOTHI MECTHOCTH Ha | KM JJUTCSI MpUMEpHO Ha 32 JHS JOJbIIe, a BeC-
Ha — Ha 16 nmuelt. Takoe ke yBenndeHre aOCOIOTHON BBICOTHI MECTHOCTH
YMEHBIIaeT NPOIODKUTEIFHOCT JIeTa MOYTH Ha 33 1HA, a OCEHU — Ha 6 THEH.

Curyamus ¢ ¢pernodazamu Oonee cnoxnas. Hanbonee TpyaHO BBIAEIS-
10TCS (a3l MOPO3HOH 3MMBEI | ITOJTHOTO JIeTa Ha BEPXHUX YPOBHAX 3aIIOBEIHI-
Ka. B oTmenbHBIC TOABI TeMIEpaTyphl BO3yXa OIYCKAIOTCS HIDKE 3HAYCHHUS -
15°C Bcero Ha 1-2 gus. [Ipu 3TOM 3TO MOMKET MPOUCXOJUTH HEOJIHOKPATHO,
YTO 3aTPYIHSCT BBIACIICHHE BPEMEHHOW TpaHMIbl (a3pl. [lomoOHas kapThHA
XapakTepHa M I Gas3pl HoNHOro Jera. [Ipu 3TOM B LEOM ITPOIOIDKUTENb-
HOCTH (pa3bl MOPO3HOH 3UMBI U MOJTHOTO JieTa (OCOOCHHO 3HAYMTENHFHO) C BEI-
coToi ymeHbpmaercs. HanpoTus mpoobKUTeNsHOCTS (ha3 MepBO3UMBS H CIIa-
Jla 3UMBI C BEICOTOH YBEIMIMBAETCSL.

Takke 4YeTKO OTMedaeTcs yYMEHBIICHHE NPOJODKUTEIFHOCTH Mpen-
JIeThs, CHaja jeTa W Hadalda OCEHH C BBHICOTOW. Y OCTaNbHBIX (ha3 BHICOTHAS
BapHaIys MPOJODKUTEIIFHOCTH BEIpakeHa HE TaK YEeTKO.
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B slanmagrax TUrHPEKCKOTo rocyAapCTBEHHOT o 3anoBeaHnKa 3a 2012-2017 rr.

CpenHsist IPOAOIKUTENBHOCTH (UnCio AHeH) peHodas

Tabuumna 1

3uma BecHa Jleto OceHb
2« ) g = Q ) < o = % °
[Moarun g é % E E E % g E § E § 8 g
naEmmahToB 2 E 3 £ = & 3 = g g = S g E
Mmoo [ Q < [ 5 o =) & = o) )
g g 2 5 g 8 = z B 5 = =3 =

= g & = = = ks £
N 480 | 56,8 | 30,6 | 150 | 17,8 | 182 | 328 | 267 | 672 | 318 | 278 | 187 | 203
620 | 580 | 286 | 17,2 | 16,7 | 197 | 380 | 203 | 648 | 340 | 262 | 192 | 21,5
v 620 | 580 | 286 | 17,2 | 167 | 197 | 380 | 203 | 648 | 340 | 262 | 19,2 | 21,5
800 | 636 | 268 | 190 | 17,3 | 188 | 432 | 198 | 57,3 | 348 | 205 | 235 | 198
R 700 | 604 | 266 | 182 | 162 | 203 | 407 | 223 | 578 | 348 | 20,7 | 255 | 20,7
800 | 636 | 268 | 190 | 17,3 | 188 | 432 | 198 | 57,3 | 348 | 205 | 235 | 198
- 700 | 604 | 266 | 182 | 162 | 203 | 407 | 223 | 578 | 348 | 20,7 | 255 | 20,7
800 | 636 | 268 | 190 | 17,3 | 188 | 432 | 198 | 57,3 | 348 | 205 | 235 | 198
B-11-1 600 | 580 | 286 | 17,2 | 16,7 | 19,7 | 380 | 203 | 648 | 340 | 262 | 192 | 215
CeBep’;‘:;”OraKpo' 1300 | 726 | 202 | 318 | 193 | 272 | 352 | 268 | 208 | 51,2 | 112 | 248 | 223
B-111-1 roxmbiit 800 | 636 | 268 | 190 | 173 | 188 | 432 | 198 | 573 | 348 | 205 | 235 | 198
MaKpOCKJIOH 1500 | 746 | 202 | 387 | 193 | 353 | 27,7 | 283 | 133 | 538 | 11,0 | 143 | 263
B-1I-1 cosepreii | 1300 | 72,6 | 202 | 318 | 193 | 27,2 | 352 | 268 | 208 | 51,2 | 112 | 248 | 223
MaKpOCKIIOH 1530 | 746 | 202 | 395 | 187 | 37,7 | 263 | 272 | 133 | 525 | 103 | 163 | 26,2
B-11-11 roxxrbiii 1500 | 74,6 | 202 | 387 | 193 | 353 | 27,7 | 283 | 133 | 538 | 11,0 | 143 | 263
MaKpOCKJIOH 1530 | 746 | 202 | 395 | 187 | 37,7 | 263 | 272 | 133 | 525 | 103 | 163 | 262

18




Bapuauuu npopoinkutenbHOCTH (a3 B mpenenax JaHImadToB B OC-
HOBHOM 3aBHUCAT OT LIMPHHBI BEICOTHOTO AMAaIa3oHa JaHamadra U ero sKcIo-
3unuK. Hanpumep, B MeXTOpHO-KOTJIOBHHHBIX JIaHAMIAPTaX, 3aHUMAIOIIUX
HeOOJIbIION BBHICOTHBIN AManasoH, (as3bl BAppbUPYIOT B mpeaeinax 1-3 aneit (uc-
KJIIOYEHUE COCTaBJISIET MpEAJieThe — 5 JHeH). A y CPeIHEropHbIX T'OpHO-
taexHbIX Janamadros (B-111-I), kotopeie mpoctupatorcst ot 560 mo 1330 M
(Ha ceBepHOM MaKpOCKJIOHE) Haj ypOBHEM MODs, Pa3HUIA NPOJODKUTEIBHO-
cti (a3 Ha WX HIKHEH W BEepXHEW TpaHHWIAX MOXET JocTuraTh 44 mHei
(tabm. 1). Ha mHmxHEX mpenenax NaHAMIA(TOB, MO CPAaBHEHHIO C BEPXHUMH,
MPOJODKUTENIFHEE MOPO3HAs 3MMa, NPEAJIEThE, MOIHOE JIETO, HAYalo0 W, HHO-
rza, riryookas oceHb. Daspl crafia 3UMBI, CHETOTAsIHUS, TTOCIE3UMbsI, Hadaua
Jeta, craja jera, Npei3uMbs U, MHOTA, TIyOOKOH OCEHHU MPOAOJDKUTEIbHEE
Ha BEPXHUX MpeJieliax JaH madToB.

Pa3nuna HacTymieHui a3z MexIy BEPXHUMH U HWKHUMH Hpe/iesiaMu
CPEIHETOpPHBIX TOpHO-TaekHbIX JaHamadpToB (B-I11-I) Ha ceBepHOoM Makpo-
CKJOHe cocTaBnsieT 11.7 nHell, a Ha I0XKHOM MakpockinoHe — 14 nHeil. Da3bl
MOPO3HOM 3MMBI, CHETOTAsHUsI, HA4al0 OCEHH M NEPBO3UMbS MEUICHHEE pac-
MPOCTPAHSIOTCS OT HIDKHETO MpeieNa 0 BEPXHETo (WM HaoOopoT) Ha ceBep-
HOM MakKpocKioHe. Ha [0’)KHOM MeZJIeHHee pachpocTpaHsioTcst (a3l crajga
3UMBI, TOCIIE3UMBbSI, TIPEIIEThsSI, TITyOOKO#l OceHH U mpeaA3uMbs (Tabu. 1).

Bwmecte ¢ Tem, cienyeT OTMETHTh, 4TO (eHO(a3bl pacCUUTaHbl Ha OC-
HOBE WHTEPIOJIINN 3HAYEHUH TeMIEepaTyphl BO3AyXa HAa CEBEPHOM Makpo-
ckioHe. PeanbHast kapTuHa cioxxHee. Bo-niepBbIX, 3TO CBA3aHO ¢ HEpaBHOMEP-
HBIM pacTpe/ielIeHHeM COJTHEYHOH pajualiiy Ha CKJIOHAX Pa3sHOH SKCIO3UIINU
Y Pa3IMYHBIMU YKJIOHaMH MOBEPXHOCTH. [IpOMCXOAUT TaKkke HEpaBHOMEPHOE
pacrpeielieHie CHE)XKHOTO MOKPOBa BCIIEJCTBHE €0 METEIEBOTO IIEpeHoca B
CPEIHETOPHBIX MOATOJIBIIOBO-CyOansnuHOTHNHEIX NaHamadrax (II-II). Oto
NPUBOAMT K (POPMHUPOBAHUIO B IpEJEiax CEBEPHBIX CKIOHOB JaHHBIX JIAHJ-
madTOB CHE)KHUKOB, a B OTAEJIbHBIE TOJbI U CHEXXHUKOB-TIEpeNeTKoB [1], ko-
TOpPBIE MOXXHO Ha3BaTh «(EHOJOTHYECKNM II0JIIOCOMY TaHHOM Teppuropun. Ha
MPOTHUBOMOIOKHOM «IIOJIIOCE» HAXOAATCS CKIJIOHBI I0)KHON 3KCIO3HUINH MEX-
TOPHO-KOTJIIOBUHHBIX moATaexHbIX tapamadpTos (D-111-111). Ux #Huskas adco-
JIOTHAas BBICOTA HaJl yPOBHEM MOpsl, TOJIOXKEHNE B OapbepHOl TeHn Turupen-
KOro XpeOTa M IOJKHAs HKCIIO3MIMUS OOYCIIOBIMBAIOT Oojiee OJIaronpHsTHBIN
TEIJIOBOM PEXUM U KOPOTKUM NEpHO] 3aJIeETaHUsl CHEIKHOTO IIOKPOBaA.

Takum 00pa3oM, BapHalK MMPOJIODKUTEIBHOCTH KIMMaTHYecKuX (a3
B MOJTUNAX JIAHAMADTOB 3aII0BEIHIKA OTPEEISIOTCSI BLICOTHBIM TIOJIOKEHH-
eM JlanqmadToB, B TOM YHCIE AMANAa30HOM BBICOT MEXKIY WX HWKHHUMH U
BEPXHUMH MpeJIeTIaMH, KCIO3UIMEH JOKAIbHBIX CKJIOHOB U MaKpOCKJIOHOB, a
TaKKe XapakTepoM aTMoc(hepHON HUPKYISIMN B KOHKPETHYIO (asy.

Hccneoosanue svinonneno npu noodepacke Pycckozo eeoepaguueckoeo
obujecmsa (npoexm 46376), a makdice 8 pamkax 20Cyo0apCcmeeHHO20 3a0anus
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AHHOTALMSI. I Mep3noTHBIX OyTrpoB IydeHHsl B CeBepHOH Taiire 3amaguoit Cubu-
pH TIO0 IEHIPOXPOHOJIOTUYECKUM JaHHBIM OIpe/ielicH UaNa3oH YCIOBHH, IPH KOTOPBIX
peanu3yercsi CTaTUCTHYECKU JOCTOBEPHasi 3aBUCUMOCTh H3MEHYHBOCTH IIPHPOCTOB Keapa
OT JNaHAMaQTHOH CTPYKTYpHL. BBIIBICHBI CBS3M MEXIy CBOWCTBAMH NPOCTPAHCTBEHHOM
CTPYKTYpBI Ha ypOBHSIX JaHAIIA(Ta U YPOUMILA U MEKIOIOBOI IMHAMUKON HPUPOCTOB.
VCTaHOBIIEHO CHI)KEHHE MPOCTPAHCTBEHHOI BapHabenbHOCTH MPUPOCTOB NP BO3pacTa-
HHH CPEIHEroJI0BOil TeMIepaTypbl. BBIIBICHBI HECKOJIBKO MEPHOJOB CTaOMIM3AlNN
HPHUPOCTOB, COBIIAAOIIHE C IEPHOJAMH PE3KHX KIIMMATHYECKUX H3MEHEHHUH.
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ABSTRACT. For permafrost mounds in the northern taiga of Western Siberia, accord-
ing to dendrochronological data, we determined a range of conditions under which the
variability of cedar increments depends on landscape pattern. We established the rela-
tionships between the properties of the landscape spatial pattern at the landscape and
urochishche levels and the interannual dynamics of cedar increments. The spatial varia-
bility of the increments decreases as a response to an increase in the average annual
temperature. Several periods of growth stabilization have been identified, which coin-
cide with periods of sharp climatic changes.

BBengenne. Peakius reocucteM ApKTHKY Ha COBPEMEHHOE NMOTEIICHUE
MIPUBJICKAET MTOBHIIIEHHOE BHUMAHHE UCCIIEIOBATENICH B CBSI3H C BOBMOXKHBIMU
HEOOpAaTHUMBIMK TPOIIECCAMH JCTPATAllid MEP3JIOThHl M MOCJCIYIONUM 3a00-
JIAYMBAHUEM M JECTAOMIU3AI[UCH TPYHTOB, YTO HETaTUBHO OTPAKACTCs HA XO-
3siicTBEeHHOM oOcBoeHHH. Kpome wuccienoBaHuif 1O HENOCPEICTBEHHBIM
HAOJIFOICHUSIM Ha TCOKPHOJIOTUYECKUX CTalroHapax [5], mosesnyro uHbOP-
MallMIo Jal0T JCHAPOKINMATHYECKUE JaHHbIC, KOTOPHIE BBISBISIOT PEAKIIHIO
MEp3JI0THBIX T€OCHCTEM C BPEMEHHBIM paspelieHueM | roj Ha oOumuMpHOI
TEPPUTOPUU C JPEBECHON pacTUTENbHOCTHIO [2]. Ilo BpeMeHr OHM OXBaThIBA-
IOT COTHH JICT TI0 XUBBIM JIEPEBBSAM, a C YIETOM TIOCTPOCHUS XPOHOJOTHH 110
HCKOTIAeMOH TIpeBECHHE — HECKOJBKO THICSY JIeT. TakKe B IOCICTHUE TOIBI
pa3BUBacTCs HAINpaBICHUE HMCCIEIOBAHUN IO KOCMHYECKUM CHHUMKaM, KOTO-
pBIE TTO3BOJISIOT OTCICIUTDh TMHAMHUKY apKTHICCKHX T€OCHUCTEM B CBSI3H C IIO-
TEIUICHHEM HE TOJIBKO Ha PETHOHAIBHOM, HO M Ha II100aIbHOM ypoBHE. B oc-
HOBHOM 3TO HCCJEIOBaHUS MPOJAYKTUBHOCTH PACTHTEIHHOTO MOKPOBA MO MH-
nexkcy NDVI, oxBaTeiBaroiue Juilb MOCIEIHUE TECATUIICTHUS.

[IpocTpaHcTBeHHAs CTPYKTYypa TWHAMUYHBIX MO3aWYHBIX JAaHAMA(TOB
C uepeloBaHHEM OOJOTHBIX MAaCCHBOB, MEP3JIOTHBIX OYyrpoB MydeHUs, 03&p
MOXET pacCMaTpUBATLCA Kak WHGOPMATUBHBIN WHANKATOP TEHACHIIUNA pa3BHU-
THS. Y CTaHOBJIEHO, YTO OYTphl My4deHHUs] 0COOEHHO YYTKO PEearupyroT Ha KIIH-
MaTtryeckrne m3meHeHus [3; 5]. B BamagHoit Cubupu, HaumHas ¢ 2000 ., 1o
JAHHBIM KOCMHYECKOTO MOHHTOPHHTa B HEHAPYIICHHBIX MECTOOOHTAHMIX
MPOAYKTUBHOCTh PACTUTEIFHOCTH IMPAaKTHYECKH HE POCIA, a B HEKOTOPBIX
paiioHax naxe mnagana [4].

Peaxiust Mep3OTHBIX T€OCUCTEM Ha NoTervieHue nocineanux 150 jger
HEOJIHO3HAYHA W TpeOyeT Oojiee MacCOBBIX HcclenaoBaHuid. JlocTaTOYHO mep-
CIIEKTUBHBIMHU  TIPEJICTABIISIFOTCS  JCHAPOXPOHOJIOTUIECKUE HCCIICIOBAHMSI.
OnHako 10 HACTOSIIIIETO BPEMEHH JEHAPOXPOHOIIOTHIECKU METOJ Ha CEBEpe
3anamHoit CuOUpH UCTIONB30BAJICS B OCHOBHOM JIJISl OLIEHKH COOCTBEHHO KJIH-
MaTHUYECKUX U3MEHEHUI. B ceBepoTaexHOW MO30HE pernoHa BO3pacT KeIpoB
Ha Oyrpax mydenus gocturaet 300-400 ner, nuctBennun g0 300 ner [2]. Ko-
JIMYECTBO TAKUX CTAapOBO3PACTHBIX JEPEBHEB BEJIMKO M JOCTATOUHO IJIS I10-
YYEHUsI CTATHCTUYCCKU 3HAYUMBIX BEIOOPOK.

© Xopomes A. B., Bonosunckuii 1. B.,
Boukapes 10. H., 2021 22



Hamie uccnenoBanne NpoBeeHO B KOHTEKCTE IPOOJIEMBI JIOKAJIBHOW H
pPETHOHANBHON CeNU(UKN OTKIMKA F€0CHCTEM Ha KIMMAaTHYECKUE CHUTHAJIBL.
B kxauecTBe OAHOTrO M3 BaXKHBIX (PAaKTOPOB, ONPEAEISIONIETO JIOKAIBHYIO CIie-
UKy OTKJINKA, MBI pacCMaTpUBaeM dMepKEHTHbIE (P (GEKTH B MO3aHYHOI
TeoCUCTEME KaK pe3yibTaT B3aMMOAEHCTBHSI MPOCTPAHCTBEHHBIX 3JIEMEHTOB.
[IpoBepsiercst rumore3a 0 BIAMSHUM BHYTPHYpOUHIIHOW (armanbHON) Mo3a-
WYHOCTH, COOCTBEHHBIX CBONCTB ypouHIa Oyrpa Kak LETOCTHOW I€0CHCTEMEI
U JIaTepaJbHBIX MEKI'€OCHCTEMHBIX B3aUMOJCHCTBHA Ha HM3MEHYMBOCTH IO-
JUMYHOTO paauaibHOTO MpupocTa apeBocTos. [IpeaMer mccienoBaHust — MHO-
TOJNIETHAS HM3MEHYMBOCTH (PUTONPOISYKIIMOHHOTO (DYHKIMOHHPOBAHHS TI'€OCH-
CTEeM 3aJIeCEHHBIX OYTpoB ITydeHHs 3a epuoz okoio 200 jer.

Matepuanbl 4 MeToAbl. VccnenoBanue MpoOBEICHO B CEBEPOTACKHON
noa3one 3ananHoi Cubupu (SImano-HeHenkuit aBTOHOMHBIH OKpYT) Ha MEX-
nypeube pek Hampim m Xeitrusixa. Jlannmadrt npencrasnser coboil o3epHo-
AITIOBHAJIBHYIO PaBHUHY C MECYaHBIMU OTJIOXKEHHUSAMH C KEeIPOBBIMU JIHIIA-
HUKOBBIMH JIECAMH Ha S3BIKOBATBIX MOJ30Jax [2; 5]. B mpenenax sTux TUMOB
JMaHAmadTOB MPENCTaBICHBI CICIYIOIINE KIACCHl YPOUUILL.

Byrpst u Oyrpucteie TOpQSHUKH C TpeobIagaHueM KEeIPOBBIX PEIKO-
necuit Ha 11l o3epHO-anmroBHANBEHOM Teppace 3aHMMaroT 6onee 70% Teppuro-
pHUHX | pa3ereHbl HEMIMPOKUMH ydacTkaMu 00y10T [1]. OTmeueHsl HOBooOpa-
30BaHME MHOTOJIETHEMEP3IIBIX IMOPOJ M MOJOAbIe (POPMBI ITyUeHHMs, TITaBHBIM
00pa3oM Ha ydacTKaxX, NPUMBIKAIOIIUX K CTapbiM Oyrpam u OyrpHCTBIM TOD-
(ssHEKaM. DTOT MpOIecC MPUBOJUT K YBEIMUCHHIO JUaMeTpa OCHOBaHUS OyT-
POB U OYrpUCTBIX TOPSHUKOB [1; 5]. BONBIIMHCTBO MasbIX OYTPOB MpeCTaB-
JSIFOT c000# MUTpaLMOHHBIE OYIphI Iy4eHHs, BEPOSTHO OoJiee JHMHAMUYHBIE,
HaxoAsIIMecs] B TIOCTOSIHHOM KOJI0aHMM YPOBHEH M UyBCTBHUTENBHBIE K CO-
CTOSTHHIO (0OBOJTHEHHOCTH) BHEITHEH cpeapl [3].

K necHbIM ypouHIamM OTHOCATCS CETMEHTHO-TPUBHUCTHIE TTOMMBI C KeJI-
POBO-0€pe30BBIMU TPABSIHO-C(ParHOBBIMU JIECAMH, OTHOCHTENBHO IPEHHPO-
BaHHbIe noBepxHocTy | u Il Teppac ¢ MMCTBEHHWYHO-KEAPOBHIMHU JECaMH, a
TaKKe XOPOIIO JPEHUPOBAHHBIE IMOBEPXHOCTH C COCHOBO-JIMCTBEHHHYHBIMU
JMIIaHUKOBBIMH JiecaMu. JlecHble ypouHIa XapakTepu3ylTCsl OTCYTCTBHEM
MHOTOJIETHEH Mep370Thl. COCHOBO-JIMCTBEHHUYHBIE JIMIIAITHUKOBBIE Jieca 3a-
HUMAIOT XOpOIIO JPEHHPOBAHHBIE MOBEPXHOCTH, I'I€ COMKHYTOCTh KPOH HE
npesbimaet 0,2.

CrutaBUHBI TPUMBIKAIOT K KPOMKaM 03ep B KOTJIOBUHAX TEPMOKApCTOBO-
TO TIPOMCXOXKCHHUS, 3aHATHIX PACTHTENHFHOCTBIO, XapaKTEPHOW IS HHU30BBIX
Gomot — ocokamu (Carex sp.), Baxtoii TpexmuctHoi (Menyanthes trifoliata)
U 1p.

OcTranpHas TEPPUTOPUS OTHOCUTCS K KiacCy TOPGSHUKOB (ypOUHI
TyHApOBOro obuinka). KycTapHHYKOBO-JIMIIAHHUKOBO-C(arHOBble TOPHIHUKN
PacIoIoKeHbI Ha MEX/ypeube U BBINIAAAT KaK cIa00X0IMHCTast TOBEPXHOCTh
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¢ ammMTygaMu Mukpopenbeda mo 1 merpa. Cpemnsisi riyOMHa 3aieraHus
MHorojetHeit mep3noTsl 50-100 cM. [ToYBeHHBIN MOKPOB MPECTABISICT COOOU
npocion Topa (cnabo- ¥ XOPOIIO Pa3I0KUBILETOCS) C JIMH3aMH IIECKOB HITH
cymnecen.

VcxonHpIMH TaHHBIMH OBUIM PE3YJIbTaThl U3MEPEHHIH TOJUYHBIX MPU-
pocToB cocHbl cubupckoit, nnu kempa (Pinus sibirica). Ha kaxaom Oyrpe my-
YEeHUs! 3aKIIaJbIBAINCH IBE IUIONIAJKH OTOOpa — Ha MOBEPXHOCTU M CKIIOHE
Oyrpa. Uncio nepeBseB Ha Iuromaake coctaBisuo 10-15. Otdop nmponsBoani-
cst Oypom [Ipecciepa mmuHON 40 cM Ha BBHICOTE MPUMEPHO HOIYTOpPa METPOB
0T ypoBHs 3emutn. [Ipu 3ToM 00pa3ubl OTOMpANUCh C IBYX CTOPOH JIepeBa — B
CTOPOHY HaKJIOHAa M B IPOTHUBOMOJIOXKHYIO cTOpoHY. OOpa3mbl HOMENIAINCH B
Oymaxxubie TpyOku. [{ns kaxoro Oyrpa my4eHusl, Ha KOTOPOM MPOHU3BOIUIICS
0TOOp KEpPHOB AEPEBLEB, OBLIM COCTABJIECHBI KOMIUIEKCHBIE omucaHus. Bcero
onucaHo 23 Oyrpa ImyueHHs: pa3IMuHbIX TUHOB. Il MOCTPOEHHS ACHAPOXPO-
HOJIOTH 0 KEPHAM HCIOJIL30BaHbl npubop Lintab-5, mporpammuoe obecre-
yenue TsapWin u ARSTAN [2]. UroObl OIICHUTH CTEIICHD pa3pylieHus Oyrpa,
OBLTH UCIIOJIB30BaHBI TAKUE MOKa3aTeIH KaK KOJIWYECTBO MUKPOTPELIMH, pac-
WICHEHHOCTh MUKpOpenbeda, KOHTPACTHOCTh YCIOBUI MPOMEp3aHusl, HAKIOH
nepeBbeB. Pacuer mokasareneil naHMma@THOW CTPYKTYphl M COCEACTB OBLI
MPOM3BEEH B IMporpaMMHOM makete Saga GIS Ha ocHOBe KiaccnpuIMpoBaH-
HOTO KOCMUYecKoro cHUMKa Sentinel-2 (pa3pemenue 10 merpos). Tumsr ypo-
YMII BBIICISUIMCh HCXOJS W3 3HAYEHHMH MHOTOCHEKTPAJIBHOTO HHICKCOB
MNDWI (xapaktepusyer o0BogHeHHOCTs Tepputopun) u NDVI (xapakrepu-
3yeT 3eJCHYI0 (uTomMaccy).

Jns BbisiBieHus: (GakTOpoB M3MEHUMBOCTH HPUPOCTOB BO BPEMEHH
NPUMEHSUIMCh MYJIbTHUPErPECCHOHHBIC U TUCIIEPCUOHHBIE MOJEIH, TJe B Kaue-
CTBE 3aBHCHMOW IEPEMEHHON pPacCMaTPUBAJIOCh CTAaHAAPTHOE OTKIOHEHHUE
MPUPOCTOB Ha KaKAOM Oyrpe 3a BpeMEHHO IepHo/| Wi 3a OAMH T0Jl Ha BCeX
Oyrpax B npezenax janamadra. B kauecTBe He3aBUCHMBIX MEPEMEHHBIX MO-
JIeTSIX pacCMaTpUBAIINCH: aMIUTUTY la IPEBBIICHUH B MUKpopelbede, rycrora
PAacIONOKEHNS TTOJIOKHUTENBHBIX W OTPHLATEIBHBIX TEPMOKAPCTOBBIX (OpM
MHKpopenbeda, OTHOCHTENbHAS TIOIAb OTPHLIATEIBHBIX U MOJ0KUTEIBHBIX
(opM OT IUIOIIAZM TOBEPXHOCTH Oyrpa, aMIUINTyAa MHUKpopenbeda, IpeBbI-
IIEHWEe Ha/l OCHOBHOW IOBEPXHOCTHIO PaBHUHBI, OTHOIICHHS UIMHHOW M KO-
POTKO# oceii, oTHOIIEHKE TuTomap / mepumerp. [peamonaranocs, 4To pasme-
pbl ¥ (opma Oyrpa oTpa)katoT MHTEHCHBHOCTB IIpOllecca My4YESHHUs], CTaJHI0
pa3BUTHsI MpoLiEcca, BO3MOXKHOCTh CTOKa OTTaMBAaIOIIEH BJIard MO CKIOHAM U
MOATATUBAHMS BOABI K MEP3JIOMY SIAPY CO CTOPOHBI HPUMBIKAIOUIMX TEPMO-
KapCTOBBIX MOHMKEHUM.

J1ist npoBepKH TUIOTE3bl O 3aBUCHMOCTH M3MEHUYUBOCTH IPUPOCTOB OT
B3aUMOJICHCTBUS C YPOUHIIAMH B TOW WJIM MHOH OKPECTHOCTH CPaBHUBAJIOCH
KaueCTBO MYJbTUPErPECCHOHHBIX (KOI(QQUIMEHT NeTepMHUHAIMN) U JHCIEP-
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CHOHHBIX Mogened (kputepuii @uruepa), B KOTOPBHIX HE3aBHCUMBIMH IEpe-
MEHHBIMH OBLIM pacCTOSHHE A0 OMKaWIIMX K HMOAHOXbIO Oyrpa o3epa, 60-
JIOTHOTO MAacCHBA; ILIOLIAIHbIE O TEPMOKApPCTOBBIX 03€p, CIUIABHH, OOJIOT,
TUIOCKUX OBEPXHOCTEH C 30HAJIbHOW PaCTUTENIHHOCTBIO, IPYIHX OyrpoB; Mepa
pa3HooOpa3us nanamadTHOro mokposa no ¢opmyne lllenHona (Ha ocHoBe
KiaccU(UKaMi KOCMUYECKUX CHUMKOB).

Pesyabrarel. [lo pe3ynbraraM MyJNbTUPETPECCUOHHBIX YpaBHEHUMH
MPOCIIEKHUBACTCS TOCTOBEPHAsI OTPHULIATEIbHAS CBA3b MEXy MOIIHOCTBIO Ce-
3ouHO-Tajoro cios (CTC) u xapakTepUCTHKaMH COCEACTBA C BOTHBIMH O0B-
eKTaMH| JUI1 OKpecTHocTer paxmycom 100, 200, 500, 1000 u 2000 metpos, B
YaCTHOCTH — C JIOJIEH 03€p B OKPECTHOCTH M PAaCCTOSHUEM OT MOJOMIBEI Oyrpa
JI0 OKpauHbI TepMoKapcToBoro o3epa. Koadpduiment koppensuun CrimpmeHa
Mexay mourHocteio CTC u goneit ozep coctasnser -0,33 111 OKpECTHOCTH C
pamguycom 100 M u -0,32 — ¢ paguycom 1000 M. AHamoruuHas 3aKOHOMeEp-
HOCTh OTHOIIEHHH Mexay MomHocTeio CTC u jorei crijiaBHH B OKpPECTHO-
CTSIX CBHUJETCIILCTBYET O CXOIHOM CTAOMIH3UPYIOIIEM BIHUSHUH THAPOMOP P-
HBIX U BOJHBIX YPOUHIIl HA MEP3JIOTHOE COCTOSIHME OYIpoB: 4eM Ooliee 00BOI-
HEHa OKPECTHOCTh, TEM MEHBINE OTTAWBACT JICTOM II0YBA HAa IOBEPXHOCTH
Oyrpa. YCTaHOBIICHO pa3iaW4He I'TyOMHBI CE30HHOTO IPOTaMBaHHSI B 3aBHCH-
MOCTH OT pa3MepoB OyrpoB. Ha kpymHbIX Oyrpax, B OTIMYHE OT MajbIX, HE
ObIBaeT OOJIBIION TITyOWHBI IPOTAUBAHUS, T. €. OHH BCE «XOJOIHBIE» Ui (QH-
TOIIPOLYKIMOHHOTO (YHKIMOHUpOBaHUs. Ha Maneix Oyrpax Oomnpmioi momi-
HocTH CTC COOTBETCTBYET MOHIDKEHHAS MOIIHOCTE Topda (puc. 1). KpymHsie
O6yrps ¢ wiomaaeo 30-70 TeIC. KB. M (DaKTHUECKH MOTYT OBITH OCTATOUYHBIMU
TMMOBEPXHOCTAMU HHOCKO6prI/ICTbIX TOp(bHHI/IKOB, MECTaMH PaCUJICHCHHBIMU
TEPMOKAPCTOBBIMU TOHUKCHUAMU. BonpmmHCcTBO ManbIx 6prOB OTHOCATCA K
KaTe€ropun MUTrpaliMoOHHBIX U 60nee " 9yBCTBUTCJIbHBIX K KOHe6aHI/I$[M COCTO-
SIHUH CpeJibl, BbI3BAHHBIM TMHAMUKOMN TepMOKapcTa.
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Puc. 1. 3aBHCHMOCTD MOIITHOCTH CE30HHO-TAJIOTO CJIOSl OT MOLTHOCTH
TOp(SIHOTO TOPU30HTA Ha Oyrpe myueHus ¢ miomaapo Mmenee 2000 KB. M

BbU10 ycTaHOBNIEHO, YTO MPUPOCTHI JIepeBbEB Ha Oyrpax BOJIU3M Haubo-
Jiee KpyMHbBIX 03ep Oosiee cTaOWIIbHBI BO BPEMEHH, Y€M BJIAJIM OT 03ep WIH MpU
OTCYTCTBUH TAaKOBBIX B OKPECTHOCTH. B TO ke Bpemsl yBenudeHue 10Ji Topdsi-
HHUKOB B OKPECTHOCTH (OOBIYHO 3TO KPYIHBIE MACCHBBI INIOCKOOYTPUCTBIX TOP-
(hSTHUKOB, OKPY)KAIOIIUX OYTpHI MyYEHHUs) CIIOCOOCTBYET POCTY M3MEHYMBOCTU
MIPUPOCTOB HA BPEMEHHBIX MPoMeEXyTKax nocieqaux 20 u 50 ner. DTo, BUIUMO,
CBHIETEIBCTBYET 00 aKTHBHOCTH COIIPSDKCHHBIX MPOIIECCOB IyYEHUS U Paspy-
mIeHust ckioHOB OyrpoB. s meprwonma 1967-2017 rr. mis danmii BepIIMHHBIX
MOBEPXHOCTEH CYIIECTBYET CIIEAYIOIAsi 3aKOHOMEPHOCTH: IIPH YBEIMYECHUH
MOIIHOCTH TOp(ha MEXrofoBasi N3MEHUYNBOCTh NPUPOCTOB Bo3pacTaeT. Kpome
TOTO, MEXT0/I0Basi U3MEHYMBOCTh BO3PACTAET IIPU YBEIHMUCHHUH IONU IUIOCKO-
OyrpucThIX TOPGSHUKOB B OKpecTHOCTH. [ns mpemmiecTByromux S0-1eTHUX
MIEpHOIOB Takas CBsI3b HE 0OHapyxeHa. [Ipu 3ToMm, CTporo roBopsi, Mbl HE 3HaeM,
KakoBa Obula JlaHAmadTHAsS CTPYKTypa B mepBoi mMojoBuHe XX Beka, T. K. B
pErHoHe TPOIECCH TEPMOKAPCTa U Iy9IEHH OYCHb TUHAMUIHEIL.

ITo manEEIM 39 MmIOmMANOK Ha BEPIIMHHBIX MOBEPXHOCTSIX W CKIOHAX
Oyrpos 3a nepuos 1926-2013 rr. BrioTs 10 1990-X IT. IpUpPOCTHI Keapa Ha Ma-
JbIX (HBIHE) Oyrpax yBEIMYMBAIHMCH C POCTOM JISTHHX M CHIDKEHHEM 3MMHHX
0CaJIKOB, a Ha HbIHE OOJIBIINX — YMEHBIIAIHNCh. DTO O3HAYAET, YTO €CIM 3UMa
MaJIOCHE)KHas! U MPOUCXOAUT OoJiee aKTHBHOE IOJTATHBAHUE BIIark K Oyrpy u3
OKPECTHOTO 3a00JIOUYCHHOTO MOHIKEHHs MM 03€pa, TO aKTUBH3UPYETCS POCT
nexsHOTO siapa. Ecim mocnenytoiee J1eTo BiIaKHOE, TO K HOBEPXHOCTH Oyrpa
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MOCTYMaeT AOMOJHUTENbHOEe Terwno. [lepeyBIaXkHEHHOCTh NOYB HapacTaeT 3a
cueT aTMOC(EepHBIX 0CaJKOB, MPUBHOCA TEIUIA W TOCIEAYIOLIEro MOATauBaHUs
HEJaBHO 00pa30BaHHOTO Mep3Joro cios. [ MpoayKTHBHOCTH APEBOCTOS Ha
MaJlbIX Oyrpax 3TO HMO3UTHBHBINA (hakTop, a Ha OOJBIIMX — HETAaTUBHBIA H3-3a
3acTanBaHMs BJIarM Ha IUIOCKOM moBepxHocTH. Onnako c¢ Hawana XXI| Beka
HalOJroiaeTcsl pocT U JIETHHUX, M 3UMHHUX 0caikoB. Tereps 00a ce30Ha crocoo-
CTBYIOT POCTY TETIO00ECIIEYEHHOCTH I0YB, JAETPaJallii MEP3JIOTH  00pa3oBa-
HHUIO TEPMOKAapCTOBBIX MPOCAJOK B TpeAenax OyrpoB W Ha UX TNepHpepum.
Ha manbix Oyrpax 3TO yBEMHUYHMBAET NMPUPOCTHI M3-3a CTEKaHUS H30BITOUHOM
BJIATH 110 BBIMYKJIOW OBEPXHOCTH, a Ha OONIBIIHNX — CHIKaeT. [Ipu 3ToM B roap!
C 0c000 MalbIMH 3MMHHUMH OCaJKaMH M HU3KHUMH TEMIIEpaTypamH, T.€. C
HanOoJee cuiibHBIM npoMep3anueM (1999, 2010), npupocT Kenpa yBennuuBajiIcs
Ha KpYIHBIX Oyrpax (3a MCKIIIOUYeHHeM Hauboee BBICOKOTO U3 HUX C BBICOTOM
15 M), 4TO OOBACHSETCS, BHIMMO, CTAOMJIBHBIM COCTOSHHEM MEP3JIOTO CIIOS
neToM. B Te e rospl Ha MajbIX Oyrpax MPUPOCTHl YMEHBIIATUCH U3-3a YCHUJICH-
HOTO My4YeHHs U MEHbIIEH CTaOWIIBHOCTH MOBEPXHOCTH. DIU30ANYECKH TaKas
CHUTyalusi BO3HUKajJa u pasblie — B 1941, 1958 rr. B roasl ¢ Haubosee oOuib-
HBIMH 3uMHEMH ocankamu (2001, 2012, 2013), xorma pocT JEASHOTO smpa
ocnabeBa, MPEHMYIIECTBO B IPHpOCTax MMenu Mmaible Oyrpsl. OOpamaer Ha
ce0s1 BHUMaHHE, YTO JIEPEBbs, IPUBBIKIINE)» K XOJIOAHBIM II0YBAM C OJIM3KO
3aJIeraronield Mep3JIoTOH, B XOJMOAHEIe TOIBI (HampuMep, 1960) He Tepsutn npu-
pocta, a B Teruisle (1993) cymecTBeHHO yMeHbIIaM ero. B To ke Bpems npe-
BECHBIE COOOIECTBA, IPUBBIKIINE K «TEIUIBIM» II0YBAaM C TIIyOOKHM IOJIOKEHH-
€M IOCTOSTHHO-MEP3JI0T0 TOPHU30HTA, UMEIOT IPAKTUIECKH OJMHAKOBBIE MIPUPO-
CTHI U B XOJIOZHBIE, U B TEIUIbIE TO/IBL. B Teruisle ros! 6osee MpoyKTUBHEI OyT-
pl ¢ 6osbmoi MontHOCTEI0O CTC (IpeBocTOM, MPUBBIKIINE K «TEIUIBIMY ITOY-
BaM), MeHee — OyTphl ¢ MasIol TITyOMHOM OTTauBaHMS.

BHyTpenHnsis danuanbHas cTpykTypa Oyrpa IydeHHs BIMSET Ha IPO-
JYKTUBHOCTB JIPEBOCTOEB uepe3 (UIYKTyallMH TeIIOBOrO peXuma, 00yCloB-
JICHHBIE JJOCTYIIOM aTMOC(EPHOT0 TeIIa K KOPHEBBIM CHCTEMaM. XapaKTepHast
0COOCHHOCTh MUKpOpesbeda OyrpoB — HaJIM4IHE TITyOOKHX KPHOTEHHBIX Tpe-
IIWH, Pa3phIBAIONIMX TOP(SHONW Yexoi. B rojpl ¢ XOJOAHBIMH 3UMaMH TIPH
OOJIPIIOM KOJHMYECTBE 3MMHHUX OCaJKOB YeM KOHTPAacTHEe MHUKpopenbed H
MolHee TopQ, TeM XyXKe ITPOTrpeBacTcs oYBa M MEHbIIEe NPUPOCTH. BeposT-
HO, 3TO OOBSICHAETCS ATIUTEIbHBIM 3aCTOEM TaJOH BIAard B MUKpO3amagnHax u
BBIXOJIA)KUBAHHEM HOYBHI.

Jl1s IpoBepKHU THIOTE3BI O 3aBHCHMOCTH BHYTpHJIaHIMA(THON (Ipo-
CTPAaHCTBEHHON) BapHabeIbHOCTH TOAWYHBIX NMPHPOCTOB OT MOTOMHBIX YCIIO-
BUH ToJla CPaBHUBAJICA OTKJIMK HA TEMIEPATyphl U OCAAKH HECKOJIBKUX IOKa-
3aTeNiell BapbUPOBAHUSA: CPEIHEKBAIPATHUECKOTO OTKIOHEHUS W OIIMOKH,
MEKKBApTHIBHOTO JUaNa30Ha, Pa3HOCTU MEXJIYy MaKCHUMalbHbBIMH M MHHH-
MAaJIbHBIMU 3HAUEHUSIMH.
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[onHplil Anana3zoH NPUPOCTOB (PAa3HOCTh MEXIY MUHUMAIBHBIMUA U
MaKCUMaJIbHBIMU 3HaYCHUSMH) B peesax MCCcleIyeMoro jJanamadra He Kop-
penupyeT ¢ KIMMaTHYECKUMHU MOKa3aTesiMH. UyBCTBUTENBHBIM IOKa3aTesieM
OKa3aJics MEKKBAPTWIBHBIN auamna3oH (50% HaOmoneHuil Hanboee OJIM3KHUX K
MequaHe). DTOT IOKa3aTelnb OTpakaeT (POHOBOE BapbUPOBAHUE W HCKIIIOYAET
9KCTpeMasbHble OTKIOHeHWs. IloBbllieHHMe TemnepaTyp (TOMOBBIX, 3UMHHX,
JIETHUX, B TOM YHCJIE PEIICCTBYIONINX JIET) BBI3BIBACT YMEHBIICHNEC MEKKBAp-
THJIFHOTO Jnara3oHa (puc. 2). 3 atoro ciemyer, 9To pocT TEIUIO00eCTIeYeHHO-
CTH JeraeT (UTONPOXYKIHOHHOE (DYHKIMOHHPOBAaHHWE OYrpOB ITyUeHHs OTHO-
CHUTENIFHO CHHXPOHHBIM; JIAHAMA(PT GYHKIIMOHHPYET KaK IEIOCTHOE 0Opa3oBa-
HHe. B XosofHBIE TOIBI CHIDKAIOTCA CPENHME IO JIAHAMA(TY MPUPOCTHI, HO
MPOCTPAaHCTBEHHAs] BApHUA0EIbHOCTh IIPH 3TOM BO3PACTAET, YTO CBU/ICTENIBCTBY-
€T 0 pa3sHoOOpa3suM peakIui MHIUBUAYAIBHBIX ypouuIl. Hade roBops, HEKO-
TOpbIE YPOUHMINA WIH MOJYPOYHINA 00IaIaI0T OTEHIUAIOM «COIPOTHBIICHHS
1 COXPaHAIOT BBICOKUE MPUPOCTHI OJAXKE B He6HaFOHpI/ISITHLIe roJibl, B TO BpEMs
Kak B OOJIBIIMHCTBE APYIHX YPOUHII IPOAYKTUBHOCTh CHIXKaeTcs. Hampumep, B
xonoHOM 1969 r. MoBbIIICHHBIE, IO CPaBHEHUIO ¢ TeribiM 2012 r., mpUPOCTHI
HaOJIIOIATIICh Ha CKIIOHAX MAJIOW KPYTH3HBI IIPH MO aMIUTUTYE MHKPOPEIb-
eda, T.e. MPU HU3KOH aKTUBHOCTH KPHOTCHHBIX IpoueccoB. Takum oOpazom,
YBEJIMYCHNE AWAaIa3oHa MPUPOCTOB B HEKOTOPHIE TOABI C OCOOBIMH MOTOXHBIMHU
YCIIOBHSIMH SIBIISIETCS CJICICTBUEM HEOINHAKOBOH YCTOMYMBOCTH BHJIOB YPOUHIIL
K IMHAMHKE BHEIIHUX (DaKTOPOB.
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MeXKBapTUnbHbIN AnanasoH

Puc. 2. 3aBucHMOCTb MEKKBAaPTUIBHOIO JHANa30Ha 3HAYEHUH IPUPOCTOB
B JIaHIIaTE OT CPEHEr010BOI TeMIIepaTyphl
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B naubonee terble rons! (Hanpumep, 2013) 3HauUMBIM (haKTOpPOM IIpo-
CTPaHCTBEHHOTO BapbHPOBaHHs IPHPOCTOB CTAHOBUTCS JIaHAMIA(THOE pPa3HO-
oOpa3ue ONmKainX OKPecTHOCTEH, oleHeHHoe 1o uHiekcy lllenHoHa (B pa-
quyce 100 m). [Ipy MOHOTOHHOM OKPY)KE€HHH, KaK MPaBHIIO, U3 TIOCKOOYrpH-
CTBIX TOP(SHUKOB, IPUPOCTHI CHWXKAIOTCS, TPH IIOBBIIICHUH MO3aWYHOCTH
(KOoMOMHALS 03EPHBIX, CITIABUHHBIX, PEAKOJIECHBIX YPOUHII) — HOBBIIIAIOTCS.

ITo BpeMeHHBIM psimaM BapbupoBaHUs npupoctoB ¢ 1800 r. okazamocs,
YTO Ha OOJBIIMHCTBE ONMCAHHBIX IJIOIIAJ0K ANANAa30H BaAPbUPOBAHUS IPUPO-
CTOB PE3KO MEHSUICS] HA KOPOTKHX BPEMEHHBIX ITPOMEXKYTKAX (TIEpPBbIC AECATKH
net). B pasHble meproabl ©MENI0 MECTO pe3KOoe CHIDKCHHE JHana3oHa Kojeba-
HUH (0T 3-5 KpaTHOTO K 1,5-2 KpaTHOMY) Xapaktepa (puc. 3). DT0 0OBACHICT-
s pAZIOM NMPUYUH KaK METOJJUYECKOT0, TaK U €CTECTBEHHOTO XapaKTepa.
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Puc. 3. HpI/IMepBI YCThIPEX THUIlIAa JUHAMUKHU NPUPOCTOB K€JApa
C PE3KHMM YMCHBIICHUEM AHAIIa30HA BAPbUPOBAHUS:

B 1880-¢ (A), 1910-¢ (B), 1930-¢ (B) u 1960-¢ (I') rr.

Bo-nepBBIX, HE HCKITIOYAIOTCS OMIMOKA B JaTUPOBAHUU IIPU COCTaBIIEC-
HUU JCHIPOXPOHOJOTUH JUIS TUIOIIA0K, OCOOCHHO TPH JaTHUPOBAHUU JIPEBEC-
HBIX KoJern 1860-x-1880-x romoB. B 3TOT AOCTATOYHO XOJIOMHBIN MEPHO MTPH-
POCTHI OBUTH KpaitHe HU3KUMH, U3-3a Yer0 BO3MOYKHA MMOTPENTHOCTh MPH JTaTH-
pOBaHHUU CaMbIX y3KHX KoJell. [lo 3Tol mpuyuHEe 4acTh XPOHOJIOTHM Morja
nMeTh omuoKy B repuox ¢ 1880-x romoB u panee.



Bo-BTOpBIX, IPUYMHOI MOKET OBITh BOSHUKHOBEHHE MHOTOYHCIICHHBIX
HOBBIX JIEPEBbEB B OIPE/ICIICHHBIN TNEpHoN BpeMeHH. [IporpaMMHBIH Maker
ARSTAN cHauana ynanser UHAMBHIyaJIbHbIC TPEH/BI KaXKJOTO OTIEIBHO B3s-
TOTO JIepeBa, a 3aTe€M COCTaBIISIET OOIIYI0 XPOHOJIOTHIO B COOTBETCTBHH C ME/IU-
AHHBIM NIPUPOCTOM JEPEBbEB Ha IUIoIaake. Ecin Ha miomanke nmpouspacraet
OJTHO-/IBa CTapbIX JIePeBa U MHOTO MOJIOZBIX, TO IPOrpaMMa COCTaBIISIET XPOHO-
JIOTHIO CHavaja Mo OJHOMY AEPEBY, a 3aTe€M 10 MEIUAHHBIM 3HAYCHHUAM IPHpPO-
cta OoJpmIoro KoimuecTBa AepeBbeB. [lonoOHas mHpoOpMamms MpencTaBIseT
MHTEPEC, MOCKOJIbKY ITOKa3bIBAECT BPEMS, KOT[a MACCOBO HAUMHAIIN PACTH HOBBIE
nepeBbs. Brinensercs Heckoipko OyrpoB (18-3, 19-9), Ha xoTOpHIX Ipown3pac-
TAIOT UCKITFOYMTENHHO NiepeBhs He crapire 130 mer. Oto Oyrpsl ¢ HETTyOOKNM
(mo 50 cM) 3asieraHreM MEpP3JI0THI M MOIIIHBIM cjIoeM Topda.

B psne cnydaeB crabunuszanus Ha rpaduke 00IIero MpupocTa Ha IUio-
IIaJKe MMOKa3bIBaeT aCHHXPOHHOCTh IMPUPOCTOB. Tak, Ha miomazake 19-11 mo-
cie 1960-x rofoB AepeBbs CHIIBHO OTIMYAIUCH 110 MPUPOCTaM: y OJHHX CKO-
POCTB IPUPOCTA PE3KO YBEIUYUBACTCS, Y JPYTHX HE MEHSIETCS.

B psane ciiydaeB [eHCTBUTENBHO PEATHUCTUYHO 3aKIIOUYEHHE O CTaOu-
JIM3allid  TPUPOCTOB. BblmeneHsl deTblpe mepuoAa  CTaOMIM3AINH:
1) 1860-1880-¢ rr. (pe3koe MOTEILUICHHE MOCIE OKOHYAHHS MaJIOro JISAHUKO-
Boro nepuoza); 2) 1900-1910-e rr. — okondanue 20-IeTHErO epruoaa YBEIH-
YEeHUs] TEeMIlepaTyp M Hadallo MepHojaa cTaOWIM3alyy, MPOJUIMBINETOCS 0
1930-x rr.; 3)1930-¢ IT. — Ha4ajgO MOTEIUICHUS, JUTMBIIETOCS JI0 HadJaja
1950-x 1T.; 4) 1960-€ IT. — Ha9aIO MepHo/Ia MOXOIOAAHNS, IIUBIIETOCS 10 KOH-
na 1970-x rr. Kak npaBusio, cradbunuzaius B 1960-e ronsl mporcxoauia Ha Oyr-
pax ¢ COBpeMEHHBIMU OOJIBIIMMH aMIUTUTYIaMH MUKpoOpesbeda 1 Majioil Moli-
HOCThIO Topda. [To-BuIrMOMY, aKTHBH3AIUS TEPMOKAPCTOBBIX SIBJICHHUH 110100-
HBIX OyrpoB mpoucxonwio B temisie 1930-1940-e rojpl, mocie yero penbed,
TMOJIOXKEHHE MEP3JIOTHI, & BCJIE]T 33 HUMH M TIPUPOCTBI, CTA0UITH3UPOBAIINCE.

Crabunms3anys WIM POCT HOBHIX jAepeBbeB B 1930-e romsl Habmona-
Jack, Kak NpaBWJIO, HA Oyrpax, KOTOpble HBIHE OTHOCHUTEIBHO CTAOMIIBHBI,
KPOBIISI MEp3JIOTHI JIeTOM HaxomuTcs Tiryboko (150-200 cm m OGomnee). Ilo-
BUAMMOMY, Mep3JIoe IIpo Ha 3TUX Oyrpax pacrasuo Ha pybexe XIX-XX Be-
koB. Crabmmm3anusa B 1880-¢ u 1910-e romel, HampoTHB, HaOIIOIACTCS, KakK
MPaBIJIO, HA TOP(SIHO-MUHEPATBHBIX MEP3JIOTHBIX Oyrpax M MOKET OBITH CBS-
3aHa ¢ MePeCTPOUKON JJaHAIAQTHBIX YCIOBUH B cepenanne XIX Beka.

3aknioyeHue. 3aBHCUMOCTh BPEMEHHOH W MPOCTPAHCTBEHHON M3MEH-
YHBOCTH IPUPOCTOB KeJipa OT pa3Mepa U BHICOTHI OyrpOB CBUACTEILCTBYET 00
00YCJIOBICHHOCTH (PUTONPOIYKIIMOHHOTO (DYHKIMOHHPOBAHHS UX T'C€HE3UCOM
U COITYTCTBYIOLIMM pa3jIMuieM COBPEMEHHBIX KPHOT€HHBIX MPOIECCOB. YcTa-
HOBJICHA CBSI3b M3MEHYMBOCTH IPHUPOCTOB C XapaKTEPUCTUKAMHU IMPOCTPaH-
CTBEHHOH CTPYKTYphl JaHgmadra B pe3ysbTaTe B3aUMOJCHCTBHH ypouHIIa
Oyrpa uiaM TEpMOKapCTOBOM KOTJIOBHHBI C COCETHUMH ypouHIIamMu. biusocTs
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03ep cTabWIM3HupyeT (UTONPOAYKIMOHHOE (DYHKIMOHMPOBAaHHME Ha Oyrpax.
B MectHOCTH € TIpeobiagaHueM IIOCKOOYTpUCTBIX TOP(SIHUKOB (UTONpO-
JQYKIMOHHOE (pyHKIMOHUpOBaHHE OYrpoB ITydeHHUs Oojiee M3MEHUYHBO IO T'O-
JlaM, 4YeM B MECTHOCTH C YepelOBaHHEM TEPMOKApCTOBBIX 03€p, c(harHOBBIX
6osior u OyrpoB myueHus. CTerneHb W3MEHYMBOCTH NPHPOCTOB BO BPEMEHH
KOHTPOJIMPYETCs, TJIaBHBIM 00pa3oM, COCTOSHUEM MEp3JIOThI, MHIAMKATOPOM
KOTOPOTO MOXKHO CHUHTATh aMIUIMTYAY MHUKpopenbeda. B cBoro odepens auHa-
MHYHOCTh MEP3JIOTHBIX YCIOBHH, MOXKET ONPEACIATHCS JaTePabHBIM TETII0-
BBIM BIIMSTHHEM COCEJHHX YPOUHI TIOCKOOYTPHCTBIX TOP(SHUKOB U TEPMO-
KapCTOBBIX KOTJIOBUH. Peakiys KpyNHBIX ¥ MalblX OyrpoB Ha KIMMaTHIECKUE
(yKTyanuu pa3nudHa: COBPEMEHHOE PE3KOE MOTEIUICHHE C POCTOM JIETHHUX H
3MMHHX OCaJIKOB CIIOCOOCTBYET YBEIMUEHHIO IPUPOCTOB HA MajbIX Oyrpax u
CHIYKEHUIO — Ha KPYITHBIX. B Teruibie roapl 0ojee NpoyKTUBHEI OyIphI € TIy-
OGOKHM TOJI0)KEHHEM MEpP3JIOTHI, MeHee MPOAYKTHUBHBI Oyrpsl ¢ Manoil riyou-
HOM oTTamBaHust. Tun OyrpoB W jaHgmadTHOE COCEICTBO OIPEAEISET BO3-
MOYHOCTb PE3KOT0 YMEHBILIECHHSI MEKI'0JJOBOTO BAPHPOBAHUS IIPUPOCTOB MPH
CMEHaX KJIMMaTHYECKUX 00CTaHOBOK.

Hccneoosanue gvinonneno npu @urancogoii noddepacke Poccuiickozo
@onoa gynoamenmanvhvix uccredosanuii (npoexm 19-05-00786). Asmopwi
svipasicaiom bnazooaprocms O. E. Ilonomapesoii 3a codelicmgue 6 opeanusa-
yuu noneswix uccredosanuti, O. M. I[loocoprnomy u H. B. Hnvunogotl — 3a yua-
cmue 8 cobope noaegvlx OAHHbIX.
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AHHOTAIIMUSA. BpmonHeHa OLeHKa IPOCTPAHCTBEHHONW HEOJHOPOJHOCTH IMPU3EMHOM
TeMITepaTyphl BO3AyXa U 0CAJKOB XOJOJHOTO IIEPHO/a, a TAKXKe MAKCHMAIBHBIX 3aI1acoB
BOJIBI B CHETEe B BOCTOYHOH 4actu banruiickoro OacceiiHa B mpenenax Tepputopuii Poc-
cun 1 bemapycu. YcraHoBieHa CTeleHb COOTBETCTBHSI MHOTOJIETHUX TEHICHIMH U MeX-
rOJIOBOTO XOJ]a HOPM M aHOMAJIMH HCCIEAYEMBIX XapaKTePUCTUK, OCOOEHHOCTEN MX Mpo-
CTPaHCTBEHHBIX U3MCHEHHI Ha ()OHE H3MEHYUBOCTH aTMOC(EPHOI LIMPKYIISLINH.
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DIFFERENCES IN DYNAMICS OF METEOROLOGY
PARAMETERS OVER NORTHWEST OF EASTERN
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ABSTRACT. The present study investigates the meteorological heterogeneity of the
surface air temperature and precipitation during cold season, and the snow water equiv-
alent in the Eastern part of the Baltic Sea Basin within the territories of Russia and Bel-
arus. The mean and direction of long-term changes and multi-year variability of clima-
tological norms and anomalies of air temperature, precipitation and SWE were estab-
lished; the connection of meteorological characteristics changes and indices of atmos-
pheric circulation was detected.

MeToanyeckne MOAXOABI M MCIOJIb3yeMble MaTepuaJbl. I[Ipongon-
JkKaroleecs: Ha Tepputopun Boctouno-EBponelickoil paBHUHBI HOTEIICHHE
COIIPOBOXKIAETCSI MOBBIIEHUEM IPU3EMHONW TeMIlepaTyphl Bo3ayxa (Npexne
BCETO B 3UMHHI NEPHOJ), HEOONIBIINM YBEINICHUEM CYMM T'OJIOBBIX M CE30H-
HBIX OCAaJKOB, CTa0MIM3aIMel WM CHIDKEHHEM Ha OTIENBHBIX TePPHUTOPHSIX
cHero3amacoB. B pe3ynpTare mpoHCXOAAT 3aMETHBIE M3MEHEHHUS THAPOJIOTH-
YECKOT0 PEXHMa, M, B 4aCTHOCTH, BOAHOCTh M TpaHC(OpPMAIIHSI TOJOBOTO X0J1a
cToKa pek. Mmerommecs B Hacrosiiee BpeMsl KPyIMHOMACIITaOHBIE OIIEHKH
M3MEHYMBOCTH I'MPOMETE0pOJIorniecKoro pexxuma [1; 2; 3; 4] No/mKHbI B TOM
yycle JONOTHATHCS Pe3yabTaTaMH UCCIEA0BaHUNA PETHOHAIbHON N3MEHUUBO-
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CTH KOMIIOHEHTOB NPHUPOJHON cpeabl. B cBA3M ¢ ueM, OCHOBHas IIeNIb HAIINX
paboT COCTOUT B OLIEHKE HEOJHOPOIHOCTH METEOPOJIOTHYECKOr0 PeXuMa BO-
cTOYHOM yacTu bantuiickoro Bogocbopa — Ha nmpumepe Tepputopuii benapycu
u Poccuu.

BrIOpaHHBIH U1 HCCIeI0BaHUN PErHOH MMEET OOIIHOCTh B PAaBHUHHOM
XapakTepe U MOCTIIINATILHOM MPOUCXOXKACHUH penbeda, B 30HaNbHON / 1in-
POTHOH NPOCTPAaHCTBEHHOW CTPYKTYype PACTUTEIBHOCTH, Takke (popmMupoBas-
nIeiicss B MOCNENEIHUKOBYIO 3M0XY B 30HE BIUSHUSA ATIAHTUYECKHX BO3IYII-
HBIX Macc. OCHOBHBIM TOKa3aTElIEM COCTOSIHHS BOAHBIX PECYpPCOB PETHOHA SIB-
JsIeTCsl MX MPUHAAISKHOCTH K BofocOopy bantuiickoro mops, a Takxke B IIpeBa-
JMpPYIOLIeH 3HAYMMOCTH BECEHHETO IIOJIOBObSI B TOIOBOM BOIHOM OalaHce
peuyHoro cToka. MccnenoBanue MeTEOpPOIOTHYECKUX XapaKTEPUCTUK MPOBOIUT-
Csl MyTeM CPaBHUTEIBHOW OIIEHKM X M3MEHUMBOCTH B Ipenenax JIeHuHrpai-
CKOM 00JTaCTH ¢ YacThIO TIOTPAHUYHBIX C Heit obnacteit Pocecuu (manee — cesep-
Has yacTh pernoHa) u benapycu (nanee — 1oxHas 4acTh perrona). CpaBHUTEIb-
HBII aHAJIN3 METEOPOJIOTHYECKOTO PEeKUMa TeppUTOpUil B Mpeaenax KpyImHOTO
Mopdosorindeckoro pernoHa bantuiickoro OacceliHa JaeT BO3MOYKHOCTH OLle-
HUTH BEIIMYUHY U HAalPaBJICHHE COBPEMEHHBIX U3MEHEHHI METEOPOJIOrHIECKOTO
peknuMa TpaHcrpaHn4Horo peruoHa Poccum m benapycu. MccnenoBanue BbI-
MIOJIHEHO Ha MpUMEpPE XOJOIHOTO MEpHOIa rojia, B TEYEHHE KOTOPOro (opMu-
PYIOTCS OCHOBHBIE XapAKTEPUCTUKU BECEHHETO MONOBOIbBS PEK.

B kagectBe mcxomHOW MH(OpMAaLMKM HCIIONB30BAHBI JAaHHBIE HMHCTPY-
MEHTAJIbHBIX HAOJIOJCHUH HAa BOCBMH METEOPOJIOTHYECKUX CTAHIUX, Paco-
JIOXXEHHBIX B CeBepHON wacTH bemapycu M Ha IeBSITH METEOPOJIOTHMYECKHX
cTaHuuil JIeHHHrpaaCKoN M coceTHUX ¢ Hell obmactel. Vccnenyemslii mepuos
1966-2019 rr. BbIOpaH B CBSI3U C HAJMYMEM HENPEPHIBHBIX OIHOPOJHBIX HC-
XOJHBIX JaHHBIX, KOTOpBIE TpeacTaBieHs! (1) 3HAaYeHUSIMH CpeIHEMECSYHON
TeMIIepaTypbl BO3ayXa 3a HOSIOph-MapT, (2) MECSYHBIMUA CyMMaMH OCaJIKOB 32
HOA0pBb-MapT, (3) MakCHUMaNbHBIMU 3a 3UMY 3allacaMH BOJBI B CHEXHOM IIO-
KpoBe (Janee cHerosamackl), (JOPMHUPYIOIIMMHUCS B KOHIIE 3UIMHEr0 Ce30Ha W
OTIpeIeTIAIONINe MacITabbl BECEHHETO MOJIOBOAbS HA BojocOopax. Jlist BBIsSB-
JIEHHSI TECHOTHI CBA3€H MHOTOJIETHETO X012 PACCMAaTPUBAEMBIX XapaKTEPUCTHK
C 0COOEHHOCTSIMH aTMOC(EPHOH LMUPKYJSIIUYU MPHUBJIEKAINCH JJTAaHHBIE O MHO-
rojseTHel auHamuke uHAEKCOB Ceepo-ATtinanTuueckod u CKaHIMHABCKOM
ocrmmursiui (matee NAO u SCAND) [6].

Pacnpenesienue MeTeopoJIOrH4ecKux ycjoBuii peruona. Kak BugHo
13 nH(QOpPMAINH, IPUBEICHHOHN B Ta0OnHIle, B F0)KHOW YaCTH PETHOHA MPU3EM-
Hasl TeMIepaTypa BO3AyXa 3UMHETO mepuojaa B 1,8 pa3a BwIIe, 4eM B ceBep-
HOH. IIpy modTH paBHBIX CyMMax OCaJIKOB, CPEIHEMHOTOJETHHE CHET03aIachl
Ha ceBepe MPAaKTHYEeCKH B J[Ba pa3a MPEBBIIIAIOT CHEro3amachkl Ha [ore, 4To
CBSI3aHO C YacCTHIMM OTTENENSIMH U 3HAUYUTEIbHON YacTbIO JKUAKHX OCAIKOB
3uMoi. CTaHIAPTHOE OTKIIOHEHUE MHOTOJETHUX PAJOB BCEX XapaKTEPUCTHK

34



paccMaTpuBacMbIX TEPPUTOPHN PasziIndaeTcs Malo, TOrJa Kak KO3 QUIEeHTHI
JIMHENHOro TPeHa NMPU3EeMHOI TeMIepaTypsl BO3yXa U OCaJKOB Ha Iore npe-
BBILIAIOT KOA(QQUIMEHTHI JIMHEHHBIX TPeHIO0B ceBepa B 1,2 u 1,4 pasza — npu
OTCYTCTBUH 3HAYMMBIX TCHCHIIMIT [JIsl CHEero3amacos (Tabi. 1).

Tabuuma 1
M3MEHYHBOCTE METEOPOIOTHUCCKUX XaPAKTEPUCTUK XOJIOJHOTO CE30HA
(1966-2019 rr.)

XapakTepucTHKH IOxHas gactp CeBepHas 4yacTh
peruona peruoHa
Cpennee, °C -1,9 -3,4
CranpapTHoe
IIpuzemnas Temme- oTKIOHeHHe, °C 1,75 1,48
patypa Bosiyxa Koaddumment nuneit- 0.052 0.044
Horo tperna °C / rox * ' '
CpenHee, MM 216 224
CranpapTHoe 24,10 2511
Ocaxu OTKJIOHCHHE, MM
Koaddumment nuneit-
HOTO TpeHIa 0,523 0,369
MM / Tox *
Cpennee, MM 50 93
CranpapTHoe 29.22 2471
CHero3zamnacel OTKTIOHCHUE, MM
Koaddumment nuneit-
HOTO TpeHJ1a, -0,279 0,335
MM / rox *

* Kypcueom ommeuenvl HesHauumvle Ha Yposhe 95% Kkoaghpuyuenmol auHelinbix
Mpenoos

O3HayeHHbIE N3MEHEHHs XapaKTePUCTHK MPOMCXOISIT Ha (OHE IOJI0-
xurtensHoro Tpeaaa NAO (0,013 mHnekca / rox mpu cpeJHEMHOTOJIETHEH Be-
mmauHe 0,23 u crangapTHOM oTkioHeHUH (0,526) M OTCYTCTBHM 3HAYUMOU
teaaenm 11 SCAND (mipu cpexremHoronerHem 0,503 u cTaHIapTHOM OT-
knoneHnn 0,303) — 1 ocpenHeHHS 32 HOSIOph-MapT B mepuoxa 1966-2019 rr.
Crabas1, HO 3HaYMMasi KOPPEIJSIHOHHAs CBsI3b MHOTOJIETHETO XOJa CpeHEMe-
CSIYHBIX MHAEKCOB IPOCIICKUBACTCS TOJILKO JJISl X0Jla IPU3EMHON TeMIiepaTy-

PBI BO3/1yXa:
— ceepHas yacth peruona: NAO suBapst 0,46, despans 0,50; SCAND
mapra -0,38.
— tokHast yacth peruona: NAO siuBapst -0,54, despans -0,51; SCAND
mapra -0,45.

IIpocTpaHCTBEHHass M3MEHYMBOCTh CPEAHEMHOTOJETHUX 3HAYCHUI
MPU3EMHON TeMIIepaTyphl BO3AyXa U CHEro3anacoB COOTBETCTBYET 30HAIbHBIM
3aKOHOMEPHOCTSIM, COOTBETCTBEHHO YBEJIIMYMBASCh M CHUXKASCh C ceBEpa K
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tory (puc. 1). BennyrnHa CTaHIAPTHOTO OTKIOHCHUS U 3HAYCHUS KOA(DDUIIHCH-
TOB JINHEHHOTO TPEHIA JJI BCEX XapaKTEPUCTUK YBEIMUUBAETCS K CEBEPY.
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Puc. 1. IIpocTpaHcTBEeHHOE pacpeielieHue B CEBEPHOM
1 F0’)KHOW 4acTAX pErHOHA CPEITHEMHOI0JICTHUX 3HAUYCHUM
MPU3EMHON TEMIIEpaTyphl BO3IyXa
(A1 u Ay), cymmapusix ocankos (b; u b,), caerosamacos (B; u B,)

Ha pucynke 2 mpezacraBieHbl rpagku MHOTOJIETHEIO XO/a aHOMAIHUii
paccMaTpuBacMbIX XapaKTEPUCTHK, PACCUMTAHHBIX KaK IMPEBBINICHUE CTaH-
JIAPTHOTO OTKJIOHEHHS MO PsjiaM C YIaJeHHBIM TPEeHIOM. [IoBCceMECTHO MHO-
TOJIETHUH XOJl OCA/IKOB M CHET03aMacoB UMEET OT JEBSITU 10 ABEHAIIATH CITy-
YaeB aHOMAJIMH KaK B MOJIOXKHUTEIHHOM, TaK U OTPHUIATSIHHOM JHAaNa30Hax
3HAYCHHH, MHOTOJICTHHUI X0/ TIPU3EMHOMN TeMIiepaTypsl BO3ayXa — OT BOCbBMHU
JI0 IBeHaALATH ciiy4yaeB. [IpeBbllieHre aHOMaIHIMHU OCaJIKOB M CHET03aIracoB
Benmm4rHBI +50 MM pejIKu, paBHO Kak pejKu anoManuu MeHbire +30 mm. Pex-
KM TaK)Ke aHOMaJIU¥ TIPU3EMHON TeMIepaTypsl Bosayxa oonee +3°C u Menee
F1,5 °C. KonnuecTBo JIET € COBMAAEHUEM aHOMAIIUK CEBEPHOM M FOKHOM ua-
CTell perroHa HEBEJMKO: JIJIsi CHEro3aracoB MO YEThIPE B MOJOXKHUTEIBHON U
OTPHUIATENILHON 00JaCTSIX pacIpe/elieHNs] 3HAUYCHUH, ISl OCAIKOB — YEThIPE U
JIBA NPU MOJHOM OTCYTCTBHH COBIAJICHUH aHOMAIIUi NPU3EMHOU TEMIIepaTy-

pHI Bo3ayxa (puc. 2).
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Puc. 2. MHOTONETHIIT X0 aHOMaIHH (TIPEBHIICHUE CTAHIAPTHOTO
OTKJIOHEHUS) CHET03aI1acoB, MPU3EMHON TEMITEPaTyPHl BO3IyXa H OCAIKOB
B ceBepHOH (A, b, B) u roxnoii (I, /I, E) wactsax pernona

3akmouenue. [IpoBeneHa OleHKa PErHOHANBHBIX PA3IUIAN H3MCHUYU-
BOCTH METECOPOJIOTHIECKHAX YCIOBHI XOJIOJHOTO IEPHONAa BOCTOYHOW YacTH
BanTtuiickoro BogocOopa Ha mpumepe JICHMHTPaACKON M 4acThiO MOTPaHUY-
HBIX C Hel obnacteit Poccuu (ceBepHas 4acTh pernona) u Teppuropun bena-
pycu (x0kHasi 4yacTh peruoHa). CpeJHEeMHOTOJIETHHUE 3HAUEHUST UCCIIEYEMbIX
XapaKTEPUCTUK COOTBETCTBYET 30HATBHOM W3MEHYMBOCTH: TIPU3EMHAsI TEMIIe-
parypa Bo3ayxa Ha ceBepe B 1,8 pasa HIKe TeMmepaTypsl Ha fore, CHerosamna-
CBI — BJIBOC BHIIIE, YTO MPH MPAKTHYCCKH PABHBIX OCAJKAaX TOBOPHUT O OOJIb-
nIeld 3aBUCUMOCTH (POPMHUPOBAHUS CHET03AIIaCOB OT TEMIIEPATYPHOTO peKuMa
Tepputopuu. TeHAEHLIMH MHOTOJIETHUX U3MEHEHUH CHEro3anacoB MOBCEMECT-
HO HE3HAYMMBbI IPU MHOTOJIETHEM YBEJIMUYEHUHU OCAJIKOB, UTO TaKXKe IMO3BOJSET
CBS3aTh OTCYTCTBHE MHOT'OJIETHETO POCTa CHEro3arnacoB B MEPBYIO OYEPE]b C
3aMETHBIM MHOTOJIETHUM POCTOM MPU3EMHON TeMIEpaTyphl.

3HaunMasi KOppesIIMOHHa CBS3b MHOTOJIETHETO XOJla MHJIEKCOB aTMO-
chepHON IUPKYISIIUKM MOBCEMECTHO OTMEYEHA TOJBKO ISl MPU3EMHOU TeM-
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neparypsl BO3JlyXa CO CIBI)KKOW BO BPEMEHH: JUIS SHBAPCKUX U (heBPAILCKUX
unnekcoB NAO u st maptoBckux uHAekcoB SCAND — ¢ Gonblieii TecHOTOU
CBsI3W Ha Iore perroHa. [lonoOHbIe pe3ynabTaThl OBUIM MOJYYEHBI paHee s
teppuropuu benapycu u Bocrouno-EBpomneiickoii paBHUHBI B 11eI0M [4; 7].
MHoroneTHul X0 aHOMaNIui XapaKTepHCTHK (TPEBBIIICHUE CTaHIAPT-
HOTO OTKJIOHEHHMS1) CXOJICH B CEBEPHON M I0’KHOM YacTSX PErHOHA KOJIMYECTBOM
AQHOMAJIBHBIX ciydaeB — 17-23% OT IPOJOIKHUTENFHOCTH PacCMaTPHBAEMOTO
nepro/ia ¥ X aMIuuTynoi — ot +30 MM 10 +50 MM IS 0CaIKOB M CHETO3ara-
coB 1 F+1,5°C — F3°C s mpusemHoil Temriepatypbl Bo3myxa. CoBMajeHus
aHOMAaJIMI CEBEpHON M FOKHOM YacTel pernoHa HaONIOAIOTCS JHIIb B IBYX-
TpeX CIydasix JUIsl Ka)JI0H XapaKTepUCTHKH, YTO BO3MOXKHO CBSI3aHO ¢ Tpeolia-
JaromyM J1J11 BOSHUKHOBCHUA aHOMaJIMi 3HAYCHHEM MECTHBIX yCJ'IOBPIﬁ.

@unancuposanue. Paboma ¢ poccuiickol cmopouvl GbINOIHEHA Npu
noodepacke Poccutickoeo ¢onoa @yHOamMeHmanibHbIX UCCIe008aHUll, NPOeK-
mot 20-55-00007 (coop u obpabomka nepsuunol uHgopmayuu), a maxice npu
noooepacke memwl 0148-2019-0009 «HMzmenenus kiumama u ux nociedCmeaust
07151 OKpYyicaloujell cpedbl U HCU3HeOesTMENbHOCU HACENeHUs. HA MEPPUmMopul
Poccuuy Ilpocpammul GyHOaAMEHMATbHBIX HAYYHBIX UCCIEO08AHULL 20CYIap-
CMBEHHBIX AKAOeMULL HAYK.

Paboma c benopycckoii cmoponul vinonnena npu noodepicke beno-
pyeckoeo ¢onoa dhynoamenmanvruix ucciedoganuii memwvl (X20P-353) «Co-
8peMenHble MEeHOEeHYUU KPYNHOMACUMAOHOU ammMoCchepHOl YupKYIsyuY 1 ux
nposisiieHue 6 UIMEHEHUU 2UOPOMEPMUUECKO20 PENCUMA APKMUYECKO20 U
banmuiickoeo baccelinos Bocmouno-Egponetickoti pagHumbly.
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BJIUSAHUE KJIMMATHYECKHUX U3MEHEHUA
HA CBETJIO-KAIITAHOBBIE ITIOYBBI C PA3JINYHBIMHU
JUHAMUNYECKUMHA KAYECTBAMMU 3JIEMEHTAPHBIX
ITOYBEHHBIX APEAJIOB
(HA MIPUMEPE CEBEPO-3AITAJHOI'O ITPUKACIINS)

KJIIOUEBBIE CJIOBA: xnumar; KIMMaTHYeCKHE M3MCEHEHUS; CBETJIIO-KallITAHOBHIE
MOYBBI; IOYBOBEJICHUEC; CTEIIECHb 3aCOJICHUS.

AHHOTANMS. B Hacrosiiee BpeMs TeMa OTKIIMKA PETHOHAIBHBIX JaHAMA(PTOB Ha
BHEITHHE BO3MYILCHHS CPEIbl B CBS3H C KIMMAaTHYECKUMH H3MEHEHUSMH OCOOEHHO
aKTyalbHa JUIS apUIHBIX U cyOapuaHbIX peruoHoB. B CeBepo-3ananHom [Ipukacnmu 3a
nepuog ¢ 1990 mo 2018 rr. MOBBICWIOCH KOJMMYECTBO oOcankoB. [l cBeTio-
KaIlITAaHOBBIX TOYB C PAa3UYHBIMU JAUHAMUYECKUMH KayecTBAMH 3JEMEHTAPHBIX MOY-
BCHHBIX apeajoB HAOMIONASTCsl CHIDKCHHE CTEICHH 3acOJICHHs Ha JBa IOpsAKa JUlsl
JIIOBUAJIBHBIX U DIIIOBUAIBHO-TPAH3UTHBIX apeaoB, Ha OJUH MOPAIOK Ul aKKyMyJIs-
THUBHBIX IIOYBCHHBIX apeaoB.

Zarema Ul. Gasanova,
Candidate of Biology, Senior researcher, Precaspian Institute of Biological
Resources RAS, Makhachkala, Russia

IMPACT OF CLIMATE CHANGE ON LIGHT-CHESTNUT SOILS
WITH DIFFERENT DYNAMIC QUALITIES
OF ELEMENTARY SOIL AREAS
(ON EXAMPLE OF THE WESTERN CASPIAN REGION)

KEYWORDS: climate; climate change; light chestnut soils; soil science; salinity.
ABSTRACT. Currently, the topic of regional landscapes’ response to external envi-
ronmental disturbances due to climate changes is particularly important for arid and
subarid regions. In the North-Western Caspian region there were increasing of precipi-
tation from 1990 to 2018. For light chestnut soils with different dynamic qualities of
elementary soil areas, there is a decrease in the salinity degree by two orders of magni-
tude for eluvial and eluvial-transit areas, and by one order for accumulative soil areas.

Knumarndeckue u3MeHeHUs, UMEIOIIE MECTO B HACTOSIILEE BPEMs], Ha
MEpBBII TUTaH BBHIBOAAT TEMY OTKJIMKA PETHOHAJBHBIX JaHAMA(TOB HA BHEII-
HHE BO3MYIIEHHS CPEbl, YTO OCOOEHHO aKTyaJbHO JUISl apUAHBIX U cyOapua-
HBIX PErMOHOB C «PUCKOBAaHHBIM» 3emiiesienineM. OCOOEHHOCTBIO ApUAHBIX
PETUOHOB YacTO SIBJISETCS MPUCYTCTBUE B MOYBAX JIETKOPACTBOPUMBIX COJIEH,
MOIBEP>KEHHBIX CE30HHOM M MHOTOJIETHEH NUHAMHKE W J1a)ke HeOOJIbIINe OT-
KJIOHEHHSI THIAPOTEPMUUECKUX YCIOBHHA CIIOCOOCTBYIOT M3MEHEHHUIO 3aCOJICHHUS
MOYBEHHBIX TPOQUIEH.
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3a nocneanue 30 ner B CeBepo-3anaaHoM IIpukacnuu MOXKHO BBIJe-
JUTH IBa KIUMaTudeckux TpeHnaa: ¢ koHna 1980-x mo 2010 rr. ¢ noBbIIeHHEM
KOJIMYECTBA OCAJIKOB M OJTHOBPEMCHHBIM TOBBINICHUEM CPCIHUX TEMIIEPATyp;
¢ 2010 mo HacTosmiee BpeMs — OTHOCHUTENBHOE CHMXKEHHME CPEIHETr0J0BOMH
TEMIEpaTypbl U KOJHYSCTBA OCAIKOB. VI3MEHEHHME KJIMMaTa COIJIACyeTcsl C
runpotepmuueckuM koddpdurmentom CensaunoBa (['TK): B nuamasone c
1989 mo 1998 rr. I'TK pacrer, HO eme ocTaeTcst B ¢1ab0 3aCyIUTUBON 30HE, C
1998 r. mo 2013 rr. I'TK > 1,3, gT0 cootBercTBYeT BiaxkHOH 30He. C 2007 T.
I'TK nHaumnaeT cHmxaTbhest, HO 10 2013 T. Bce elie OTHOCHUTCS K BIa)KHOH 30HE
(puc. 1).

rTK

1995 2008 2018
Puc. 1. Knaccudukaiius 30H YBIOKHEHHUS 10 THAPOTEPMUICCKOMY
ko3¢ durmenty (I'TK): sacynumusas (0,7-1,0); cnabo 3acyuutusas (1,0-1,3);
BiaxHas (> 1,3). TapymoBckuii paiion, noc. Kouyoeit, 1989-2019 rr.

[ToMHUMO TUAPOTEPMUUECKUX XaPAKTEPUCTHUK HA JTUHAMHUKY 3aCOJICHUS
MOYBEHHBIX NpoQuiei BIHMsIeT ypoBeHb rpyHTOBBIX Box (YI'B), ompenense-
MbIi MHOroseTHell auHamukoi Kacnuiickoro mops — ¢ 1977 r. o 1995 r.
YpOBEHb MOps ogHUMAICs, ¢ 1995 mo 2008 ypoBeHb CTaOMIU3UPOBAIICS, TTO-
cie 2008 r. no Hacrosiee BpeMs UAET MOHMKEHHE.

B ¢dopmupoBaHUN MOYBEHHOTO TOKPOBa PETHOHA CYIIECTBEHEH BKIIAT
BETPOBOI0 pexnuMa, 35% BETPOB NPUXOJUTCS HA BOCTOUHOE M BOCTOKO-FOIO-
BOCTOYHOE HampaByieHHus. OcCOoOEHHOCTH BETPOBOIO PEXHMa ONPEIACISIIOT
HaJIMYUE HABETPEHHBIX CKIOHOB C AJIIOBUAJHHBIMU MOYBEHHBIMH apeajaMH H
MOJIBETPEHHBIX CKJIIOHOB C TPAH3UTHBIMU M aKKyMYJISTUBHBIMU DITA.

BnusHue  KIMMaTHYEeCKMX  W3MEHEHWH Ha  TpoduiIM  CBETIIO-
KaIlITAaHOBBIX MOYB M3y4aJOCh Ha TECTOBOM IOJUTOHE B IIEHTPATBHON YACTH
Tepcko-Kymckoif HI3MEHHOCTH, 3aHUMAIOIIEH 3HAYUTEIbHYI0 JacTh CeBepo-
3amagnoro Ilpukacmus. Pembed mpencrtaBisier coOoif ME3OMOBBINICHUE W3
PEUHBIX IEpeBEeSHHBIX OTJIOXKeHuil. MccnenoBanue MpoOBOAMIOCH B JIETHUM
nepuo (MFOJb) Ha SJIEMEHTApHBIX MTOYBEHHBIX apeanax (DI1A) ¢ pasmimaHbIMU
JTHHAMHYECKHMH Ka4eCTBAMU.

Cpeau nuHamudeckux kauects JIIA B. M. ®pujiany BelIEsET: 3I110-
BuanbHble DIIA — otnator BemiecTBa, TpaH3utHele DIIA — BelecTBa MUTpHU-
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pYIOT, akkymyisTuBHble DIIA — momyuaroT BemecTBa a TakXKe HEepEeXOIHbIE
¢opmbl [2] 1o aHajorMM CBsI3eH MeXAy JaHAMA(TaMH, BBIIBICHHBIMH
M. A. I'nmazoBckoii [1].

JluHamMp4eckue KayecTBa SJIEMEHTAPHBIX IIOYBEHHBIX apeajoB CBETIIO-
KaIlITAHOBBIX MOYB COOTHOCSATCS C SKCHO3UIMEH CKIOHOB. Ha 10ro-BOCTOYHBIX
CKJIOHaX (OPMHUPYIOTCS IPEUMYLIECTBEHHO amoBUanbHble DIIA, Ha ceBepo-
3amafgHbIX CKIOHAaX — akkymyisatuBHbIe OIIA. [omoxkeHme 3reMEHTapHBIX
MOYBEHHBIX apeasioB B penbede MpeaonpeaeseT XapakTep CBsI3U MO OTHOIIE-
HUIO K cocenHuM OIIA, 9TO HAXOAWT CBOE OTPaXEHHUE B 3aCOJCHHH MOYBEH-
HBIX PO IITEH.

B cratee paccMaTpuBarOTCS IOYBEHHBIC NPOQHUIN SIIOBHAIBHOTO
OIIA, aroBuanbHO-Tpan3uTHOTrO DITA 1 akkymysstiuHoro JITA (puc. 2).

OmroBuansHbIi OIIA (1).

OITIA 1 3aHuMaer B penbede caMblii BBICOKMH CIIa0OBBIMTYKIIbIH ILTa-
KOPHBIH HaBETPEHHBIH CKJIOH IOTO-BOCTOYHON AKCMO3UIMH. AOCONIOTHAS BbI-
cota H cocraBnser munyc 18,6 M — munyc 19,3 m. Benuunna ykiona i — oT-
HOIIICHHE TPEBBIIICHNS MECTHOCTH K TOPH30HTAJIILHOMY NPOTSDKEHUIO — CO-
crasiisier 0,004,

[TouBEI CBETNO-KAIITAHOBBIE COJIOHYAKOBaThIe. [0 TpaHyIOMeTpHuIecKo-
MY COCTaBY ITOYBBI OTHOCATCS K JIEIKOCYIJIMHHUCTBHIM. CpeqHEB3BELICHHOE CO-
JepkaHue (GU3NYEcKo IIMuHBI B npoduiie B BepxHel Tommie — 27,1%, B HIDK-
Helrt — 30,0%. B cocraBe coneil mpeo01anaroT cynb(aTel — 10 THITY 3aCOJICHUS
TIOYBHI SIBISIIOTCS XJIOPUIAHO-CYIb(aTHBIMHU. CTETICHb 3aCOIEHHS — CHIIbHASL.

C 1990 o 2018 rr. B BepxHeit mouseHHo# Tomme (0-30 cM) cHU3MTACH
CTeTeHb 3acolleHus] — oT cpenHeil no cmaboit B 2011 r. K 2018 r. mpodmis
XapaKTepU30BaJICAd KaK HE3aCOJIeHHbIM. B HuXHEHN ToJile cTeneHp 3acoieHus
CHM3MJIaCh OT CHJIbHOM 10 ciaboii. Ctenenp 3aconenus npoduiei Ha DA 1
CHU3UJIACh Ha 2 MOPSIJIKA.

OnroBUaTbHO-TpaH3UTHBIN DIIA (2).

OITA 2 pacnonoxen Ha BoinykioM mosorom (i = 0,009) HaBerpeHHO-
MO/IBETPEHHOM CKJIOHE CEBEpO-3allafHON HKCIIO3UIMU BBICOTOM MuHYC 19,4 —
muHyc 20,5 M. ITouBBI CBETIIO-KAIITAHOBBIE COJIOHYAKOBATHIE, JIETKOCYTIIMHU-
cteie — 27,0% ¢uzndeckoii rauHBI B BepxHel Tome, 30,8% — B HimkHEH TomIe.
B xumuyeckoM coctaBe NMpeoOIafaloT XJIOPHABL, YTO ONpPEAEeNsieT Cynb(haTHO-
XJIOPU/IHBIHA TUIT 3acoiieHus npoduis B 1enoM. CTeneHb 3aCOJICHUsI — CHUITbHASL.
BepxHsist ToNa HECKOJIBKO MPOMBITA — CTENEHb 3acojieHHs ciadas. XoTs o
cpaBHeHuio ¢ OIIA | ypoBeHb IpyHTOBBIX BOJ 37I€Ch BBIIIE, COJIeH B mpodue
3amerHo Menblne y JITA Il — 0,53% nporus 0,76% DIIA . [Togo6Hy0 pazHHIy
MOXHO OOBSICHUTH TPAaH3UTHBIM XapaKTepoM apeajia, 00eCHeYrnBaroero 6oko-
BOH CTOK. BBIIyKIIble paccerBaroIIne CKIOHbI HE CIIOCOOCTBYIOT 3aIePyKMBAHUIO
BEIECTB, NIepeMelIaeMbIX ¢ amoBrasibHOoro JITA 1. Jlunamuka coneld B npodu-
ne ot 1990 x 2018 rr. mouTu Takas xe kak u 'y OIIA 1: crenens 3aconeHus cHU-
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JKaeTcsl Ha JBa TIOpsIIKa: OT CpeAHEH N0 He3acOJICHHOH B BEPXHEH TOJILE U OT
CHJIBHOH 10 c1aboi B HIKHEW YacTH IOYBEHHOTO MPOQHIISL.
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Puc. 2. CteneHp u THII 3aCOJICHNS CBETJIO-KAIITAHOBBIX TTI0YB
3JIEMEHTAPHBIX ITOYBEHHBIX apeaioB C Pa3IMYHbBIMU JTHHAMUYECKUMHU
KayecTBaMU. Y CJIOBHbIC 0003HAUEHHS: CTEIICHb 3aCOJICHUS:

H3 — He3aCOJIeHHasl, CJI — cliabasi, Cp — Cpe/iHssl, CH — CHJIbHAS;

THII 3aCOJICHUS: XC — XJIOPUIHO-CYJIb(ATHBIH, CX — CYJIb(AaTHO-XIOPUIHBIH,
X — XJIOPUAHBIN

AxxymynsatusHbIi OITA (3).

OITA 3 npuypoUeH K OTHOCUTENIBHO MOJIBETPEHHBIM CKJIOHAM CIab0BO-
raytoii nostoro# (i = 0,003) ceayioBUHBI ceBepo-3anaHON SKCIO3UIIMN BbICO-
toit muayc 20,5 — 20,9 M. [lo BBICOTE 3ameraHus coiieil MOYBBI OTHOCATCS K
cosornuyakoBeiM (h = 27-29 cm). [o cpaBHeHwuto ¢ amoBuanbubiM DITA | yBe-
JMYMBAETCs cozepxanue (pu3nueckoil rauHel B npodwmie — 29,3% B BepxHel
0,5 M tomme, 30,0% — B HIKHEH TouIIE, YTO MOATBEPKAACT a3pOJUHAMUYIC-
CKO€ TIPOUCXOXK/ICHHE ME30TIOBBIIIEHHsI — OOJIbIIIee KOJMYECTBO TOHKUX (pak-
M B TOYBaX MOJBETPEHHBIX CKIOHOB nepudeprun Oyrpa 1mo OTHOIIECHHIO K
HABETPEHHBIM. THUN 3acojieHuss — XJOpHUIHO-CynbdaTHbii. CTeneHb 3acoiie-
HUS — cunbHas. Bepxuss 5 cM tomma He 3aconieHa. Colli B OCHOBHOM aKKyMY-
spoansl Hwke 30 cm. Coseii B mpoduie 3ameTHO Oosbiire, ueM B DITA | u
OITA 1l — 0,98% — cka3biBaeTcs BIMSHUE TPYHTOBBIX BOJ. BOKOBOIt nomoaHu-
TENBHBIA CTOK, CIa0OBOTHYTHIE CKJIOHBI CIIOCOOCTBYIOT HEKOTOPOMY 3acTau-
BaHUIO BJIATH U PACCOJICHUIO BEpXHEH TOJIIM MOYBHL. BraHa 3ameTHas pa3HU-
1a B 3aCOJICHMU BEPXHUX U HWXKHUX Toil nmouBbl. OT 1990 x 2008 r. conep-
JKaHWE CoJIel TMOHM3MIOCH, HO €lle HEAOCTATOYHO, YTOObl M3MEHWJIACh CTe-
nens 3aconenns. Ot 1990 k 2018 r. creneHb 3acoyieHUsT CHU3MIACh HA OJUH
HOPSJIOK — OT CPeAHeH 10 cnaboli B BEpXHEW TOJIIE U OT CHIIBHOI 10 CpeHer
B HIDKHEH, 9TO OTJIMYAETCS OT JUHAMHUKHU COJied mpoduiel MmoYB Ha AIIIOBH-
AIBHOM U 3JIOBHAJIEHO-TPAH3UTHOM apeasax.
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C 1990 no 2018 rr. B kimumate CeBepo-3ananHoro [Ipukacnus HaOut0-
JIAfOTCSl U3MEHEHHSI B CTOPOHY YBEIMYEHHUS! OCAJKOB, BBI3BABIINX CHIDKCHHE
CTEIICHU 3aCOJICHHsI IOYBEHHBIX MPOQUIIEH CBETIO-KAIITAHOBIX IOYB. YCTa-
HOBJICHA CBSI3b MEX/Iy AMHAMUKON 3aCOJIEHUs OYBEHHBIX MPOQHIeH n quHa-
MHYECKHMH KaueCTBaMH JJIEMEHTAPHBIX IOYBEHHBIX apeajioB: B Mpoduisix
TIOYB HA DJIIOBHAJIBHOM U 3JIIOBHAIBHO-TPAH3UTHOM apeajiax CHIDKCHHUE CTelle-
HH 3aCOJIeHHs OBUIO MHTCHCHUBHEH, YeM Ha aKKyMYJIATHBHOM apeale.

Paboma evinoanena no meme Iloczadanus I[IUBP J[@HI] PAH
(Ve 0172-2019-0014) «[dunamuxa nougenHo2o NOKposa u OUORPOOYKMUBHO-
cmu sxocucmem Cegepo-3anaonozo Ipukacnus u Bocmounozo Kaskasay.

HNndopmannoHHble HCTOYHUKH
1. I'mazoBckas, M. A. I'eoXUMHYECKHE OCHOBBI THUIIOJOTMU U METOIMKH HKC-
ClleIoBaHUi NpUpoAHbIX JangmadroB / M. A. I'mazoBckas. — M., 1964. —
230 c.
2. ®puanang, B. M. CTpyKTypHI [IOYBEHHOT O IIOKPOBa MHpa /
B. M. ®pumnang. — M. : Meicns, 1984. — 235 c.
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AHHOTALMS. B cratse mpoaHann3upoBaHbl KIMMAaTHYECKHE YCIOBHS TEPPUTOPHH
IOxHOTO Ypana (B npenenax Pecry6muky bamkoprocTan) U UX U3MEHEHHS B IIEPHOJ C
1966 mo 2015 rr. IIpoBeneHa oleHKa TPEHIOB TeMIIEPaTyphl BO3AyXa, CyMMbI aTMO-
cdepHBIX ocagkoB, nHAeKca 3acynumBocTy [1. A. Ilens. BrisBieHHbIe TeHISHIMN Me-
TEOPOJIOTUUECKUX BEJIMYMH ONPENeISIOT HalpaBiIeHHs KIMMAaTHYECKUX M3MEHEHHWH: B
XOJIOJHBIN TepUOA HAONIIOAAETCSI CMTYeHNE KIIMMaTta, B JIETHUH CE30H — HapacTaHHe
3aCyIIINBOCTH.

Rita G. Kamalova,
Senior Lecturer, Bashkir State University, Ufa, Russia

MODERN CLIMATE CHANGE IN SOUTH URALS

KEYWORDS: climate change; climate; climate change; air temperature; precipitation.
ABSTRACT. The article analyzes the climatic conditions of the territory of the South-
ern Urals (within the Republic of Bashkortostan) and their changes in the period from
1966 to 2015. An assessment was made of trends in air temperature, the amount of
atmospheric precipitation, and aridity index D. A. Pedya. The revealed tendencies of
meteorological values determine the directions of climatic changes: in the cold period,
climate softening is observed, in summer — an increase in aridity.

HccnenoBanus, MOCBAIIEHHBIE BONPOCAM TJI00ATBHBIX M PETHOHANb-
HBIX U3MEHEHUH KJINMaTa, BXOJAT B HACTOsAIIEE BPEMsI B IPUOPUTETHBIE HAYd-
HBIE€ HAIPaBIEHHUs, MOCKOIbKY MOCIEJACTBHSA KIMMATHUECKUX M3MEHEHUI 3a-
TParuBarOT MHOTHE MPUPOIHBIE MPOLECCH, a TAKIKE HEKOTOPBIE OTPACIH KO-
HOMHKH. AHamu3 MOCIEACTBUA U aJanTalliyd TPHUPOJHON CPeabl K Tio0aib-
HBIM U PETHOHAJIBHBIM M3MEHEHMSM KJIMMaTa OTpakeHbl B «OIEHOYHBIX J0-
KJanax» MeXIIpaBUTEIbCTBEHHOM TPYMIIBI KCIIEPTOB 10 U3MEHEHMIO KIMMa-
Ta [7] u «OneHouHBIX Aoknagax Pocrugpomera 00 M3MEHEHUSIX KIMMAaTa U UX
MOCTIEACTBHUAX Ha Tepputopuu Poccuiickont @eneparim» [4].

PernonanpHBle KIMMAaTHYEeCKHE W3MEHEHHWS MOTYT HPOSBISATHCS He-
CKOJIBKO CHJIbHEE, YeM TJI00aJbHbIe, a B OTJCIBHBIX CIIy4asX UMETh HPOTHBO-
MOJIOXKHBIE HANpaBlIeHUs U3MEHEeHUH. M3MeHUMBOCTh KiIMMaTa BIUSET Ha
HOPUPOAHYIO CPENY B LIEJIOM U Ha MPOTEKAIOIUE B HEIl MPUPOIHBIE IPOLIECCHI.

Teppuropust  FOxnoro  VYpama —  cBoeoOpasHbii  (hU3HMKO-
reorpaduueckuii pernoH. OH siBisIeTCs TpaHuleld Mexxay EBponoit n Asuei,
paszensier cpazy TpH KPYIHBIX PEUHBIX OacceiiHa ¢ MCTOKaMH KPYIHBIX pEK

© Kamanosa P. T, 2021 45



(pp benas-Kama-Bounra; pp. Cakmapa-Ypai; pp. Yit-To6osn-O65). Kpome Toro,
B KJIIMMaTHYECKOM IUIaHEe C BOCTOYHBIX CKJIOHOB FOkHOro Ypana HaunHaeTcs
yCHJIeHHe KOHTHHEHTAJIBHOCTH. B crily 3TOro JaHHBIN pEernoH sBIsSETCs ecTe-
CTBEHHOI I'paHMLEH MpoM3pacTaHusi M PaclpOCTPaHEHUS HEKOTOPHIX BUJIOB
pacTeHuil ¥ )KUBOTHBIX, a B IIPEZeIaXx caMoro peruoHa BKIIOYEHBI BUABI (II0-
pbl ¥ ayHsl ¢ Oosiee ceBepHBIX MUPOT. Takum obpasom, FOxubIi Ypai sBus-
eTcsl «0OCOOCHHBIMY PETHOHOM C TOYKH 3peHHS ()eHOIOTHIECKUX IPOIIECCOB.

B HacrosmeMm nccrieoBaHNM NPOAHATM3UPOBAHBI AaHHBIE MHOTOJCT-
HUX HaONIONEHWI METEOPOJIOTHYECKUX CTaHIUH (MCT.) ceTH bamkupckoro
YIPABIECHUS 110 THIPOMETEOPOJIOTUH U MOHUTOPHHTY OKPY)KAaIOIIEH cpenpl B
nepuon 1966-2015 rr.: mcr. Bbenopeuk, Tyxan, bamroczamoBemuuk (BI'3),
Kananukonsckoe, 3unaup. FOxubiit Ypan (FOY) paccMmarpuBancs B npeaenax
teppuropuu Pecrry6nuku bamkoprocras.

Jns ananmza TeppUTOpUAIbHON M BPEMEHHOM M3MEHUYMBOCTH KiIMMa-
THUYECKHUX BEJIMYMH OBUIM PACCUUTaHBI UX 0a30BbIE XapaKTEPUCTUKH: CPEIHSS
(kmumaTryeckue HopMbl 1966-2015 rr. u 1981-2010 rr.), cpenHekBaapaTude-
ckoe otkionenue (CKO).

OreHKa perHoHaNbHBIX M3MEHEHUH KIMMaTa IMOJydeHa C MPUMECHEHH-
eM TpeHJA-aHalu3a. YTIOBOU Kod(duuueHT HakioHa muaud TpeHaa (KHJIT)
XapaKTepU3yIOT CKOPOCTh HM3MEHEHUS BEIMYUHBIL, & MOJOXKUTEIbHBIH 3HAK
K03(dHUnneHTa yKa3pIBaeT Ha POCT (IIOBBIIICHHUE) 3HAYCHUS BEIUYNHBI, OTPH-
[aTeTbHBII — Ha ero CHIbKeHHe (yMeHbIIeHHe). BemmunHoi koaddummeHTa
netepMuHauy R” oleHMBANCS BKIA THHEHHOTO TPEHIA B OBIIYI0 H3MEHUH-
BOCTh MOKa3arens. J[OCTOBEPHOCTh pPe3ysbTaTOB OLIEHHBAJIACh C MOMOIIBIO
kpurepreB Ouiiepa u CTblo/IeHTA.

Kinmar 1OxHoro Ypasna siBiasieTcsl THITUYHBIM JUUIS YMEPEHHbBIX IIHPOT,
OJTHAKO 371€Ch CHJIbHO MPOSBISIETCS BIUSHHUE MEPHIUOHAIBHO BBITSHYTBIX
XpeOTOB caMOil ypallbCKOH TOPHOM CHCTEMBI.

Cpenansisi TofioBasi TemrmepaTypa Ha Tepputopuu HOxxHoro Ypama co-
craiseT 1,6°C B mepuon 1966-2015 rr. (Tabm. 1). HanmeHpmuM 3HaUeHIEM
9TOW BEJIMUYMHBI OTIMYaeTcs McT. bamroc3anosegnuk (1,0°C), HanOombmei —
MCT. 3unaup.

AHanu3 BpeMEHHOH M3MEHYUBOCTH, Xapakrepusymoleicsa yepes CKO,
MOKA3bIBACT, YTO MAKCHUMaJbHAs Bapualus TEMIEepaTypbl XapaKTepHa s
3UMHHX MecsieB. CaMmble yCTOWYMBBIE MECSIbl — HIOJIb-CEHTSIOpb. B mepuon
1981-2010 rr. CKO TemMmneparypsl BO3/lyXa HECKOJIbKO YMEHBUIMIOCH MPAKTHU-
YEeCKH BO BCEX Mecslax.

IoBblmeHne cpeqHeit rooBoii TemnepaTypsl B nepuoxa 1981-2010 rr.
npomsonuio B cpegHeM Ha 0,3°C B mpenenax FOxuoro Ypama. Hambonsmiee
M3MEHEHHE CpeJlHel MECSIYHOM TeMIlepaTyphl BO3/yXa BhISBICHO B siHBape (Ha
1,4°C), despaine (Ha 0,9°C) u oxts6pe (Ha 0,6°C).
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Koaddunment nakiaona nuueriHoro tpeuna (KHJIT) cpenneit romosoit
TeMIepaTtypel B cpeiHeM Ha Tepputopun IOxxHoro VYpama cocraBiser
0,44°C/10 ner (ans oboux nepuonaos). [Ipu cpaBaeHnn neprogoB 1966-2015 u
1981-2010 rr. obHapyxeHo, 4TO B ceBepHOU yacty 3HaueHust KHIIT cpenneit
TOJI0BOI TeMIlepaTypsl YBEIUYMBAIOTCS, B I0XKHON — yMeHbatoTcs. OnHako
BO BCEX CIyd4asx TPEeHJbl CpeJHEH IoJ0BOH TeMIepaTyphl OCTAlOTCsS CTaTH-
CTHYECKH 3HAYNMBIMH.

HawnbGonbmras ckopocTs pocTa cpeqHss To0Bas TEMIepaTrypa BO3oyXa
uMeeT B HeHTpasbHOW dacth HOxHOTOo VYpama: Ha McT. bamrocsamoBemHuk
KHIJIT cocrasaser 0,5°C/10 ner.
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OCHOBHEIE XapaKTCPUCTHUKU TEMIICPATYPHOI'0 pEKHUMa U €ro H3MEHCHUM

Tabuumna 1

I Mecsng
g Ioxasarens | T m v Y, VI | vl | Vil | IX X Xi [ x| Cp-ront
T 10662015 149 | 132 | 62| 32| 106 | 153 | 168 | 145| 90| 15| -64 | -125 15
2 | Ciomang 13,6 | -124 | 60| 29| 101 157 170 147 | 91| 22| -6,7 | -122 17
3 [ CKO 19662015 39| 30| 24| 27| 22| 20| 17| 18| 17| 23| 28| 39 11
2 | CKO 19812010 32| 30| 23| 27| 24| 20| 17| 17| 16| 16| 32| 40 0,9
B [ KHIIT 1065 9015 0,79 | 053] 042 003| 039 | 057 | 026| 038 026 | 060 033 | 0,79 0,45
KHIIT 103000 | -0,17 | 0,30 | 0,90 | -0,07 | 1,23 | -0,06 | 0,24 | 052 | 0,21 | 044 | 1,36 | 0,83 0,48
T 10662015 143 | -128 | 60| 32| 106 | 150 | 16,7 | 143 | 89| 17| -61 | -121 16
T 10812010 13,2 | 122 | 60| 29| 104 | 152 | 169 | 143 | 89| 22| -64 | -120 18
5 [ CKO sos60015 39| 30| 24| 29| 19| 20| 18| 18| 15| 23| 29| 35 10
& | CKO 10612000 32| 31| 24| 28| 19| 19| 18| 18| 14| 17| 32| 36 08
KHIIT 1066 2015 0,82 | 045 038 002 | 035 | 051 | 020| 036 026 051| 0,19 | 0,39 0,37
KHIIT 103000 | -0,12 | 0,37 | 0,98 | 001 | 072 | 004 | 013 | 061 | 036 | 046 | 121 | 0,07 0,40
1 10662015 16,2 | -145| 65| 28| 105 | 151 | 168 | 143 | 85| 12| -65 | -138 10
T 10812010 145 | -134 | 60| 26| 103 | 155 | 17,1 | 146 | 87| 18| -6,6 | -136 14
o [ CKO ;0662015 45| 35| 33| 25| 18| 18| 17| 17| 13| 20| 29| 36 12
2 [ CKO 10819010 35| 34| 35| 25| 16| 16| 16| 16| 12| 12| 32| 34 10
KHIIT 1066 2015 107 | 0,76 | 0,73 | 004 | 053 | 059 | 031 | 051 | 0,36 | 056 | 045 | 0,64 0,55
KHIIT 103000 | -0,02 | 042 | 1,34 | -0,13 | 0,83 | 006 | 0,29 | 0,65 | 043 | 0,18 | 1,45 0,32 0,49
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Iponomkenue Tabmuip 1

Mecsig

=
g | [Toxasarem | T m v Y, VI | vl | Vil | IX X X1 [ x| ©p-ron
2 | 1 Jos0.0015 149 | -136 | 66| 33| 109 | 157 | 172 | 149 | 92| 17| 62 -126 16
8 [ tiesr2010 134 | -12,7 | 64| 30| 106 | 160 | 174 | 151 | 92| 23| -64 | -124 19
S [[CKO sesemis 41| 32| 27| 27| 18| 19| 17| 18| 17| 22| 28| 35 11
= [ CKO 1om12010 33| 32| 27| 27| 17| 19| 18| 18| 17| 17| 32| 35 0,9
& [ KHIIT 1060015 0,90 | 063 | 054 003| 028 | 051 018 | 042 030 | 0,555 | 026| 051 0,42
& [ KHIT 1081000 | 0,17 | 0,63 | 1,28 | -0,06 | 0,66 | 0,08 | 0,03 | 0,70 | 062 | 034 | 1,28 | 0,12 0,42
T 10662015 142 | 132 | 64| 39| 116 | 164 | 180 | 159 | 100 | 23| -56 | -117 2.2
o [ Tisssz010 129 | -123| 61| 36| 11,1 | 16,7 | 181 | 159 | 101 | 29| 5,7 | -116 25
= [ CKO 19662015 37| 30| 25| 29| 20| 20| 18| 20| 17| 23| 26| 30 1,0
3 [ [CKO 1op1.0010 31| 30| 25| 28| 20| 19| 19| 21| 14| 17| 28| 30 0,9
KHIIT 10662015 0,75| 055 | 053 | 005| 030 | 053] 027 | 046 | 035 060 | 025| 046 0,42
KHJIIT 10810000 | -0,38 | 0,44 | 0,94 | -006 | 0,97 | 0,16 | 022 | 0,69 | 044 | 042 | 1,04| 021 0,42
T 10662015 149 | -135| 63| 33| 108 | 155 | 171 | 148 | 91| 17| -62 | -125 1,6
E T 10812010 135 | -12,6 | 61| 30| 105 | 158 | 173 | 149 | 92| 23| -64 | -124 1,9
Wsmenente t 11,4 | 709 | 102 ] 103 ] 103 | 10,3 | 102 | 10,1 | 10,1 | 10,6 | 102 | 102 10,3

IIpumedanne: TEMHBIM IIBETOM BBIJIEIEHBI CTATHCTHIECKHE 3HAYNMbIE TPEH/IBI IPH ypoBHE 3HaunMocTtr 95%; KHJIT (°C/10 ner).
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B nmpoBenieHHBIX paHee HCCIIeI0OBAHUSX aBTOPOM BBISIBIICHBI H3MEHEHUS
B pexxuMe atmocdepHsIx ocankos [1; 2; 3; 5; 6]. [Ipouecckl, cBs3aHHEIE C aT-
MochepHbIM yBiIaXHeHneM Ha KOxHOM Ypaie, HocAT Oonee CIIOXKHBIA TeppH-
TOpHANBHBII XapakTep. B cpenHeM B pernoHe rojoBas cyMMa aTMOC(EpPHBIX
0CaJIKOB MMEET TEHJAEHIIMIO K YBEIMYCHHIO. B OCHOBHOM 3TO NMPOMCXOIUT 32
CYET pocTa CyMMBI OCaJKOB XOJIOMHOTO meproaa. B mepuon 1966-2015 rr. Ha
teppuropun  FOxxuoro VYpama KHJIT romoBoii cymMMBI OCaaKOB COCTaBHII
-5,5 mM/10 met, xomoxHoro mepuona — 4,6 mM/10 ser, Temmoro mepuoma —
-10 mm/10 7ner. B permore oOHapyXeHBI OTPHIIATEIIHHBIC CTATUCTUYCCKH 3HA-
YUMBIE TPEHABI CYMMBI ocaakoB B wmioHe (-50 MM/10 mer) m wrome
(-61 mm/10 met). I1o HEKOTOPBIM CTAHIHSIM OOHAPYKEH CTATHCTHYCCKH 3HAUH-
MBI IIOJIOKUTENBHBIN TPEHI CYMMBI OCaJKOB B MapTe.

Takum 00pa3om, MpH COMOCTaBICHUU TEHACHIUNA OCHOBHBIX KIMMATH-
YECKHUX BCJIMYMH — TEMICPATYPhI BO3JyXa U CYMMBI OCa/IKOB — BBIABJICHBI CJIC-
JIYIOIIME 3aKOHOMEPHOCTH: B XOJIOJHBIH IIEPHUO]] POCT TEMIIEPATYPhl U yBEIH-
YE€HUE CYMMBI OCaJIKOB B TBEPAOM BHJC IMPUBOJAAT K HCKOTOPOMY CMATYCHUIO
3UMHHUX yCHOBHﬁ; B TCIIJIOM NEPHUOAC Ha6J'IIOI[aIOTC§I 3HAYUMOC IOBBIIICHUC
TEeMIIepaTypbl BO3[yXa M yMEHBILIEHHE CYMMBI OCA/IKOB, YTO IPOBOLUPYET
HapacTaHue 0oJee 3aCyIUTHBBIX YCIOBHH.

BbIsABIEHHBIE 3aKOHOMEPHOCTH TaKkKE ITOJTBEPXKIAIOT U3MEHEHHS WH-
nekca 3acynummBocTd (win yBrnakHeHus) 1. A. Ilens (S). 3naduenust S Oompiie
2,0 yka3pIBalOT Ha 3aCyLUIMBOCTH; S MeHblLIE -2,0 Ha yBJIaXHEHHBIE YCIOBUS

2.
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Puc. 1. MexronoBsle u3aMeHeHus nHaekca 3acyuuioctu . A. Ilens
Ha MeteocTaHusx KOxxHoro Ypana

Ha pucyHke 1 nmokazaHo, 4TO YCJIOBHS TEIUIO- U BJIAroo0ecne4eHHOCTH,
COTJIACHO MHIEKCY 3aCYIIIMBOCTH, UMEIOT 3HAYUMYIO TEHICHIIMIO K yBelInde-
HUIO, T.C. MPOUCXOJUT CMEIICHUE YCIOBHI B CTOPOHY HapacTaHus OOIeH 3a-
CYIUTUBOCTH, OCOOCHHO B TeTJIbIi nmepuoa. I1o BceM METEOCTaHIUSAM TPEHIbI
HHJCKCa Hel[f[ CTAaTUCTUYCCKU 3HAYHMBI.

BrisBienHbie TPCHABI KIMMATHYCCKUX BEJIMYHUH TEMICPATYPHO-
BJIQKHOCTHOTO PEXHMa SBISIOTCS OJHHM U3 IOCIEACTBUI TIIOOANBHOTO TO-
TeruteHus. [Ipy ycTOWYMBOM pa3BUTHH JAaHHOTO Tporiecca Tepputopus FOx-
HOTO Ypaya MOXeT ObITh OJBEpKEHA BeChbMa HEeOIaromprUsTHBIM IIPHPOTHO-
KIMMAaTHYECKUM TIpOIleccaM ¥ SIBJICHHUSM: YYallCHHWE BOJH TeIlia U YPE3BHI-
YafHBIX II0’KAaPOOTIACHBIX TIEPHOIOB, pa3BUTHE aTMOC(EepHON W MMOYBEHHOU
3acyX TpH JaJbHEUIICH apuIi3any, YBETHICHAE BEICOTEI CHEXXHOTO TIOKPOBa
[5], ycunenue BOAHOHM 5pO3WM B BeCEHHee MEPHOJ U T. . B CBOIO ouepep,
M3MEHEHHs1 OyIIyT IPOUCXOJMUTH U C (PEHOIOTMYECKUMHU IPOLIECCAMH, KOTOPBIE
OYCHBb CUJIBHO 3aBUCAT OT KJIIMMATHYCCKUX.
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TEPMHUYCCKHHA PEXKUM; aHOMAIUU TEMIIEPATYPHI.

AHHOTANMS. 3a nepuon ¢ 1961 mo 2020 rr. Ha Tepputopun benropojackoii o6ia-
CTH OTMEYEH POCT CpPEeJHEMECIYHBIX TEMIIEPaTyp BO3AyXa BCeX MecsmeB roga. Makcu-
MaJIbHbIC 3HAUYEHHS MOJOXKUTEIBHBIX aHOMAIMH TeMIepaTyphsl HAOMIOIAIICE C STHBAps
no mapt. CpezHeroioas Temreparypa yenuumiack Ha 1,2°C. 3a nepuoz ¢ 1991 mo
2020 rr. BBUIBICHBI MMOJOXKUTEIbHBIE CTATUCTUYECKH 3HAYMMBIC TPEH/bI B H3MEHEHUH
CPEIHEMECSYHBIX TEMIIEPATyp B aBryCTe, CCHTAOpE, nekabpe. BrisBleHHBIC TCHICHIUI
CBUJICTEIBCTBYIOT 00 YCUJICHUH 3aCYIIIIMBOCTH KJIMMATa B PETHOHE.

Olga V. Krymskaya,
Candidate of Geography, Associate Professor, Belgorod State National Re-
search University, Belgorod, Russia
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CHANGES IN THE THERMAL REGIME
IN THE BELGOROD REGION OVER THE LAST 30 YEARS

KEYWORDS: climate change; climate; climate change; thermal regime; temperature
anomalies.

ABSTRACT. For the period from 1961 to 2020, an increase in the average monthly air
temperatures of all months of the year was noted in the Belgorod region. Maximum
values of positive temperature anomalies were observed from January to March. The
average annual temperature increased by 1,2°C. For the period from 1991 to 2020,
positive statistically significant trends in the change in average monthly temperatures in
August, September, December were revealed. Identified trends indicate increased aridi-
ty in the region.

B HacTos1ee BpeMsl peaabHOCTh IPOUCXOASIIUX U3MEHEHUH B KJIMMa-
THYECKOH cucTeMe He MoaBepraeTcss COMHeHH0. OHa MOITBEPKIACTCS MHO-
TOYHCIICHHBIMH JaHHBIMH MHCTPYMEHTAJIBHBIX HaOmroneHnii. Bo BTopom orie-
HOYHOM joKkyazie Pocrumpomera o0 M3MEHEHHSX KiIMMara CKa3aHO, YTO B
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Halllell cTpaHe CpelHEerofoBasl CKOPOCTh MOTEIUICHHs MPEBBIIIAET CKOPOCTh
rJ100aJIbHOrO MOTEIJICHUs MOYTH B /Ba pasa. [Ipu aToM MakcuMmanbHbIE Mpo-
SIBJICHUS MOTEIUICHHUsI 0TMedaroTcst Ha EBpomnelickoil teppuropuu Poceun [1].

O npoucxoaamux KIMMaTHYeCKUX MU3MEHEHUAX MBI CyJUM Ha OCHOBa-
HHUM CPaBHEHUS OCPEIHEHHBIX 3a MOCIEJHUE TOJbl METEOPOJIOrHYECKUX AaH-
HBIX C KJIMMaTH4ecKold HOpMOW. B HacTosIee BpeMst B KauecTBE TaKOro 6a3o-
BOTO Tepuona Hcmons3yioT mepuon 1961-1990 rr. PermamenTt BcemmpHOit
METEOPOJIOTHYECKON OPTaHU3AIMH ONPEACINI HEOOXOANMBIH IJISI TOIYIEHHS
HOpM mepuop B 30 met. B cBeTe HaOmMOMaeMbBIX KIMMATHYSCKIX W3MEHEHHUN
aKTyalbHBIMH SBIIIOTCS MCCIEIOBAHUS, HAPABJICHHBIE HA U3y4EHHE MPOMC-
XOJSIIUX U3MEHEHNI B TEPMHUYECKOM PEXKHME PETHOHOB, ONPEACICHHN HOBBIX
KIIMMaTHYECKUX HOPM, MOCKOJBKY ¢ 1991 roma yxe mpoiien HOBBIH TpHILA-
TWJIETHUN NIEPUOA.

Knumar benropojckoit o0iacTu, pacnoioXeHHOW Ha IOro-3amajHbIX
ckioHax CpeaHepycCcKOoi BO3BBIIIEHHOCTH, YMEPEHHO KOHTHHEHTAJIBbHBIN C
TEIUIBIM JIETOM U YMEPEHHO XOJIOIHOM 3uMoil. [IpumepHO 1Be TpeTu rogoBoro
KOJINYECTBA OCAJKOB BBINAAAIOT B TEIJIOE MOIYroAHe, HO X KOJHYECTBa He-
JIOCTAaTOYHO JJIs1 KOMIIEHCALUU UCIIAPEHUs], TI03TOMY YCIIOBHS Ul pacTeHHE-
BOJCTBA B PETHOHE XapaKTEPH3YIOTCS MPOSBICHHUAMHU 3aCyLUINBOCTH, B OT-
JIeTbHBIE TOJIbI OTMEYAIOTCS aTMOC(epHast M MOYBEHHAs 3aCyXH [2].

JUIs OLEHKH MPOUCIIEANINX 3a MOCIEIHUE JECSATUIETUS H3MEHEHHH
TEPMHUYECKOTO PEXHMa HCIOJIb30BATNCH (POHIOBBIE AaHHbIE benroponackoro
LHEHTpa MO TUAPOMETEOPOJIOTHH, CUCTEMATH3alMs KOTOPBIX MPOBOJUIACH C
nomomipio cragaptHoro makera MS-Excel [5]. Co3pannsie GaHKH JaHHBIX
MOCTY KM OCHOBOM AJIS aHalN3a W3MEHEHUH TEPMUYECKOTO PEXHUMa B peru-
oHe. B Tabmmue | mpuBeneHBI NaHHBIE CPEIHEMECSYHBIX 3HAYCHHUN TeMIiepa-
Typbl BO3/lyXa 3a pa3Hble NEpUobl ocpeaHeHus cT. b.-Denuno, apisoencs
penepHoil KIIMMaTUYeCKOW CTaHIMel Ha TeppuTopuu benropojackoin obmacty.
OTtnenbHOM CTpOKO# mpuBeneHs! faHHbIE 32 2020 roa, KOTOPHIN OKazaics ca-
MBIM TETUIBIM 32 BECh MIEPHO]| HAOIIOICHHH.

Tab6muma 1
CperHeMecsTIHbIe 3HAYCHHUS TEMITEpaTyphl BO3yXa 1Mo JaHHBIM b.-DernHo
Ilepuo- Meecsitpl roga Fon
JIBI
ocpen- I I m | v v VI Vil Vi 1X X X1 | X
HEHUA
1961-
87| -79|-24| 71| 143 | 176 | 188 | 180 | 125 59 |-04]| -51 | 58
1990 rr.
1991- 61| -56|-06| 81| 146 | 183 | 202 | 192 | 133 6,9 00 | 45 | 70
2020 rr.
2020 r. 10| 10| 47 | 69 | 120 | 209 | 205 | 189 15,6 108 | 1,3 | 49 | 87

B 2020 roxy monoxuTespHBIE aHOMAINN CPETHEMECIIHON TeMIepary-
PbI BO3/1yXa ¢ AHBAps [0 MapT cocTaBuiar okoso 7°C, B TO e BpeMs Maii oka-
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3aJcsl XOJIOZHEe HOpPMBI Oojiee ueM Ha [Ba rpajayca. JTO SBICHHE PaHHETO
HACTYIUICHHSI BECHBI U 3aTSDKHOTO €€ XapaKTepa M3-3a PEryIspHO HaOIloaalo-
IIMXCSl BO3BPATOB XOJIOJIOB B Hayajle BEr€TallMOHHOTO MEPHOAa COCOOCTBYET
(OPMHUPOBAHUIO OMACHBIX arPOMETEOPOIOTUUECKUX YCIOBHH [3; 4].

B Haubonpliell cTeneHW W3MEHEHHs TEMIIEpaTypbl BO3IyXa HpPOSIBH-
JIMCH B XOJIOJJHOM IIOJIYTOANH M, 0COOCHHO — C SHBAps 110 MapT, YTO OTPA3HIIO
M3BECTHBIN (DAaKT «IOTEIUICHHS MO 3UMHEMY THITY», KOTOpOe (HKCHPOBAIOCH
co cpenunHbl 70-X romoB mponuroro Beka. B Hagane XXI| Beka poct cpenHeme-
CSIYHBIX TEMIIEPATYp 3TUX MECSIEB 3aMEMIMICS, HO HAMETHIACh TCHICHIIHA
YBEIHYCHHUS TEMIIEPATyP B TEIUIOE BPEMS T0J1a, 0OCOOCHHO SIBHO MPOSIBUBIIIASICS
B aBTyCTE U CEHTIOpE.

CpaBHeHue JIBYX TpuauaTwieTHux nepuoaos (1961-1990 rr. u 1991-
2020 rr.) TOATBEP>KAAET, UTO TI00aIbHOE MOTEIUIEHHE MPOSIBUIIOCH HA TEpPH-
Topun benropozckoit obiactu — cpenHerofoBas TeMIeparypa yBEIHYHIaCh
na 1,2°C, pOCT TeMnepaTypbl ObIJI OTMEUYEH BO BCEX MECSIax U COCTABISUI OT
0,3 10 2,6°C.

AHanu3 JNMHEHHBIX TPEHJOB TEMIIEPATyPbl MOXHO HCIIOJIB30BATH IS
OLICHKM HampaBlICHUS M HMHTCHCHBHOCTH €€ W3MECHEHHS 3a ONpEeNEHHBIN
BPEMEHHOH NPOMEXYTOK. B paboTe ObLTM MCCIEIOBaHBI TPEHIBI 3a MEPHOA
1961-2020 rr.

IokazareneM BeJMYMHBI W 3HAKAa TEHACHIUH SBIIACTCS Yrojl HaKIOHA
JMHEHHOTO TPEH[a, ONMCHIBAIONINI HHTCHCHBHOCTh M HAIPABJICHUE N3MEHEHUS
TEeMIEpaTypbl BO3AyXa. 3a MCCIEIyeMbIH MEepHOJ BBISABICHBI TOJIOXKUTEIbHbIE
JIMHEWHbIE TPEHJbl B M3MEHEHHHM CPEJIHEMECSYHBIX 3HAYCHUH TeMIepaTypsbl
BO3/lyXa B CIEIYIOIINX MecAlax: ¢ sHBaps IO ampelnb, ¢ U0 10 OKTSIOph U B
LIEJIOM 32 TOoJl. AHAJIN3 XapaKTEPUCTUK JIMHEHHBIX TPEHJOB IOCTPOCHHBIX LIS
CpeIHEMECSUHBIX 3HAaYeHUH TeMIlepaTyphl YKa3aHHBIX MECSIEB U CPEeTHErof1o0-
BOW TemIiepaTypbl MOKa3aj, 4TO TEHICHIHs K IOBBIIICHHIO TEMIEPaTyphl 3Ha-
gyrmMa Ha ypoBHe 0,05. B Tabnurie 2 mpeacTaBiaeHbl MOTyUYeHHbBIE PE3yTbTAThI.

Tabmuma 2
CraTucTuueckue XapakTepUCTHKH JIMHEWHBIX TPEHIOB
3a nepuon 1961-2020 rr.

Mecs1ibl Bennuuna tpenna, °C/10 ger apamerp R®
SAuBapp 0,72 0,1077
Deppainb 0,69 0,1009
Mapt 0,66 0,1251
Anpeins 0,33 0,0677
Wronb 0,33 0,1043
ABrycr 0,36 0,1307
CeHTs10pb 0,27 0,0755
OKT0pH 0,3 0,0848
Ton 0,38 0,341
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Ecmu pazoute nepuox 1961-2020 rr. Ha aBa (1961-1990 rr. u 1991-

2020 rr.), TO B mEpBOM IepHOJie OBUT BBHISABICH OJWH CTATHCTHYECKH 3HAUM-
MbIi (Ha ypoBHE 95%) OTpUIIATENbHBINA JIMHEHHBIH TPEHA B U3MEHEHUH CpEJl-
HEMECSIYHBIX 3HaYCHUIl TeMIepaTypbl BO3ayXa B HIOJNE, a BO BTOPOM, HAlpo-
THUB — IOJy4EHHbIE CTATHCTHYECKUE XapaKTEPUCTUKU CBHJICTEILCTBYIOT O I10-
BBILIEHUH CPEIHEMECSYHBIX TEMIIEpaTyp BO3jyXa B aBrycTe, CeHTsI0pe, jae-
kabpe u B mesom 3a roj (puc. 1).
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Puc. 1. MHOronerHuii Xo cpeJHEMECSYHOM TEMIIEpaTyphl BO3yXa
3a mepuoy 1991-2020 rr. no nanHeM ct. b.-OernHo

Takum 06pa30M, CJICAYCT OTMETUTH, YTO 3a MOCJICAHUC 30 ner apo-

H30IIUIN CYIIECTBCHHLIC UI3BMCHCHHS B TCMIICPATYPHOM PEIKUME BeJ’II‘OpOZ[CKOﬁ
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0011aCTH, YTO MPOSBUIOCH B POCTE TEMIIEPATYP HE TOIBKO MECSIIEB X0JI0HOTO
BPEMEHU rojla, HO U TEIUIOTro monyroaus. [loTenieHne 3uMHIX MECSIEB BIIC-
9éT 32 CO00H yXy/IICHUE YCIOBUIN MEPE3UMOBKH PACTCHUMN, YaCThIC OTTCICITU
MPUBOJAT K MCTOLICHUIO O3UMBIX. POCT TeMmeparyp B JICTHHE MECAIBI TAKKE
HEeOJIaronpusaTeH JJIsl PACTCHUEBOJCTBA, TaK KaK OCAJKU B MEPHUOJ aKTUBHOU
BEreTaIlK BBIMIAAIOT B BHUJIC JIMBHEH, MOCIE KOTOPBIX YaCTO YCTAHABIMBAIOT-
CSl TIPOJOJDKHUTENbHBIC TEPHOAbI 0e3 MOXKAeH, C CyXoi M >KapKOW IOTOOM.
AHanu3 MOBTOPSIEMOCTH HENPEPHIBHBIX IIEPHOIOB O€3 0CaIKOB, MPOBEAEHHBIN
paree [2; 4] mokazan, yto B Hauaie XXI| Beka B Benropoxackoii ob6mactu 3a-
(hUKCHPOBaH POCT TaKWX MEPHONIOB, MPOJOJDKHUTEIBHOCTBIO OONBIOIE IBYX
HeJleJb, 9YTO BKYIIE C POCTOM TEIUIO00ECIIEYeHHOCTH BETETAIMOHHOTO MIEpHo/Ia
CMOCOOCTBYET YCHJICHHUIO 3aCyNUIMBOCTH. YKa3aHHbIE TEHICHIIMHA HENb3s CUU-
TaTh OJATOMPUITHBIMU JIJISI CEJIbCKOTO X03sIIICTBa peruoHa.
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BJIUAHUE MUKPO®OPM PEJIBE®A HA PACIIPEJEJIEHUE
XAPAKTEPUCTHUK CHEXXHOI'O IIOKPOBA

K/IFOYEBBIE CJIOBA: cHexHbIH MOKPOB; 0anka; SKCHO3ULUS CKJIOHA; IJIOTHOCThH
CHera; 3amac BOJbIL; penbed.

AHHOTANMS. IlpencraBieHsl pe3yabTaThl HATYPHBIX HAOMIONCHUH 3a XapaKTepu-
CTHKaMH CHera, KOTOpbIE MPOBOAWIKCH B OKpecTHOCTsX T. [Tepmu B 2018-2021 rr. Ha
y4acTkax B moJjie U Oaykax. [IpoBeficH CpaBHUTEIBHBIA aHAIH3 BBHICOTHI, INIOTHOCTH H
3araca BOJbI B CHEXKHOM ITOKPOBE, PACCUUTAHbBI KO PHUIIMCHTHI CHETOHAKOIIJICHUS KaK
B IIEJIOM JiJIs 0alioK, TaK W JJIs CKJIOHOB B OTAENbHOCTH. [loKa3aHO, YTO MOTOJHBIC
YCIIOBHUS B pa3HbIC TOJIbI OTIIMYAIOTCS CYIIECTBEHHBIMHI KOHTpacTaMu. BricoTa cHera Ha
OTKPBITBIX y4acTKax OJIM3Ka K 3HAUSHUSIM ONKaiIeil MeTeopOIOrHuecKOl CTaHIIHK B
KaXIOM Ce30He. BbicoTa CHEXHOTO TMOKpOBa B 0aikax B CpeqHEeM OOJbIlIe BBHICOTHI
CHera B IoJjie Ha 6 CM, OJHAKO W3MEHSETCSI B JOCTATOYHO MIMPOKUX Mpeaeax, B TOM
YHCIIe B 3aBHCHMOCTH OT IKCHO3UIKH CKIOHA. KoadduimeHT cHeroHakomiIeH s 1ist
IUTOTHOCTHU cHera m3Mensierces ot 0,93 mo 1,00, a nis Bnaro3zanaca — ot 0,86 g0 1,16.

Andrey D. Kryuchkov,
Senior Lecturer, Perm State National Research University, Perm, Russia

INFLUENCE OF RELIEF MICROFORMS
ON THE DISTRIBUTION OF SNOW COVER CHARACTERISTICS

KEYWORDS: snow cover; beam; slope exposure; snow density; water supply; relief.
ABSTRACT. The article presents the results of field observations of snow characteris-
tics that were carried out near Perm in 2018-2021 at sites in the field and gullies.
A comparative analysis of the snow depth, density and water equivalent (SWE) is car-
ried out, and the snow accumulation coefficients are calculated both for the gullies as a
whole and for the slopes separately. It is shown that the weather conditions in the stud-
ied periods differ by significant contrasts. The snow depth in open areas is close to the
values of the nearest weather station from season to season. As a result of the compari-
son, it was revealed that the snow depth in the gullies is on average 6 cm higher than
the snow depth in the field, but it varies quite widely, including depending on the slope
exposure. The snow accumulation coefficient for the snow density varies from 0,93 to
1,00, and for the SWE-from 0,86 to 1,16.

B Hacrosime#t cratbe pacCMOTPEHO BIHSHHUE MUKpOGOpM penbeda Ha
pacrpeeliecHue CHEeXXHOTO TOKPOBa B OKpecTHOCTsX T. [lepmu. OcoOeHHOCTH
JAHHOHM pabOThI COCTOHMT B TOM, 4TO Tepputopus llepMckoro kpas umeer
CJIOXHBIN pebed ¢ TYCTOM PEUHOU CEThIO M HAXOTUTCS MO OOJbIIeH YacTH B
BogocOope p. Kama [7]. Pacnipenenenue cHera B TaKUX YCJIOBHSX 3aBHCHUT OT
MOCTOSTHHO JEHCTBYIOMUX (PAKTOPOB — pasHBIX MO MacimTady ¢opM penbeda,
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BETPOBOTO pexkuMa, pacTutenbHocTd [13]. PaGoThl Mo HM3y4YEHUIO BIMSHUA
MOAOOHBIX MapaMeTpPOB Ha CHEXHBIH MOKPOB NMEPUOAMYECKH HPOBOISITCS B
pas3ubix peruonax Poccuu [1; 3; 5; 9; 10; 15]. Takue uccneqoBaHus IOMOTarOT
BHECTH CYIIIECTBEHHBIN BKJIAJ B U3yUYEHHE POJIH CHEXKHOTO MOKPOBA B MPUPOJ-
HBIX W aHTPOIOTEeHHBIX JaHAmadTax, B TOM YHCIIE IPU ONpPEIeNICHUH Xapak-
TEPUCTHK BECEHHETrO cToKa. J{Isl yaydIIeHus aHajau3a U MPOTHO3a XapaKTepu-
CTHK CHEra, 0COOEHHO Ha ypOBHE MHUKPOMAcIITada, MPUBICKAIOTCS Pa3IMIHbIC
uHCTpYMeHTHI [2; 11; 12; 14], onHako Bce OHU TPeOYIOT CPAaBHEHHUS C JaHHBI-
MU HaTypHBIX HAOIFOICHUH.

MarepuaJjibl 1 MeTOABI HCCJIeA0BaHUs. B paMkax mocraBieHHON 3a1a-
YH MapIIpyTHBIC CHETOChEMKH MPOBOIATCA exerogno ¢ 2018 r. omuH pa3 B He-
JIeJT0, HauMHasl ¢ sTHBaps M 3aKaH4YMBas EPHOJOM MHTEHCHBHOTO CHETOTasHUS.
JIOTIOTHUTEIEHO MPOBOIIIKCH HAOMIOICHUS B HOsO0pe U aekadpe 2018 r. Jlms
MPOBEJICHUS] CHETOMEPHBIX ChEMOK ObUI BHIOpaH MapLIpyT, OTBEHAIOLIUN Tpe-
6oBanusM HacraBneHus IHIpOMETEOpOTIOTHYECKMM CTAaHIMAM M mocTaMm [8].
Hauano mapmipyTa JIeXXUT Ha pacCTOSIHUU 2 KM OT METEOPOJIOTHYECKOM CTaHINH
Ilepmb, 9TO MO3BOJISIET MCHOIB30BATh CBEICHHA O TAKUX MapamMeTpax MOTOIbI,
KaK XapaKTepPUCTUKH BETPa M OCAIKOB, U Ap. 03 JOTIOIHUTENBHBIX H3MEPEHHH.

Ha nporspkeHnn Mapmipyta ObIIM 3aJI0KCHBI OIOpHBIE Mpoduim, 3a-
KpeIUIeHHBIE Ha MeCTHOCTH. [IpoTsbkeHHOCT Tpodmeit coctaiseT 1,0-2,0 kM.
[Tpodm TPOXOAAT Kak MO OTKPHITHIM MOJICBBIM (pacTiaXxaHHBIM HJIM TTOKPBI-
TBIM CTEpHEN) M 3aJIECEHHBIM ydacTKaM (IPEACTABICHHBIMH CMEIIAHHBIM €J10-
BO-TIMXTOBBIM M OCHHOBBIM JIECOM), TaK M C MEPECEUCHNEM HECKOJBKNX OalloK,
CXOKHX HaIIPaBIEHHOCTHIO C FOTO-BOCTOKA HAa CEBEPO-3amajl, HO OTIMIAIOIIUXCS
KPYTH3HOW M JUIMHOI CKJIOHOB, a TaKXKe HAJMYHUEM HIH OTCYTCTBHEM pPacTH-
TEJIBHOCTH.

PaccrosiHre MexJy TOYKamMy HAOJIOJEHUH, B KOTOPBIX OIpEAEsIeTcs
BBICOTAa CHE)XHOTO TOKPOBA, MPHUHATO B 3aBUCHMOCTH OT y4acTKa MapIIpyTa:
5 M mus 6anoxk u neca; 10 M gyt mostst. IITOTHOCTE CHEXHOTO TIOKPOBA U3MeEpsi-
ercs uepe3 kaxable 25, 50 u 100 M B 3aBUCUMOCTH OT y4acTKa.

B Tekymem wccienoBaHMM NPOBEAECHO CpPaBHEHHE XapaKTEPUCTHK
CHEXHOTO ITOKpOBa B I0JIe M Oankax M JaH aHaJM3 apaMeTpaM KpHBBIX pac-
Tpe/ieNIeHNH OCHOBHBIX MapaMeTPOB CHEra (BBICOTA, INIOTHOCTh M BJIAaro3arnac)
3a epuoabl HabmoaeHui ¢ 2018 mo 2021 rr. [l Kaxmoro nepuoja paccyu-
TaHbl KO3((UIIMEHTH CHETOHAKOIUICHHS, KOTOPBIE ONPENENSINCh KaKk OTHO-
IIEHHE CHEr03aIlacoB Ha Pa3HBIX CKJIOHAX 0aloK, a Tarke B OanKax B LENIOM K
CHero3aracaMm Ha TIOJIEBBIX yJacTKax.

M3mepenns XapaKTePHCTHK CHEXHOTO MOKPOBA, ISl BBIIBICHHS OCO-
OeHHOCTEH MX pacnpeeNieHHs O] BIUSHAEM OTACTbHBIX (hopM MUKpoperbeda,
MPOBOMIINCH B IBYX Oankax. [lepBas Oanka MMeeT aCHMMETPHYHBIA poduitb B
paspese ¢ BBITSHYTHIM IIOJIOTUM CKJIOHOM, OOpallleHHBIM Ha CEBEpO-CEBEpO-
BOCTOK, IPOTHBOIIOJIOXKHBIN CKJIOH OoJiee KpyToi M y3kuid. O0a CKIIOHa MMEIOT
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peIKyto, HEpaBHOMEPHO PAaCIpeIeNICHHYI0 PacTUTENBHOCTh B BUJE TPaBOCTOS,
KyCTapHHUKOB ¥ OTIENBHO CTOSIIIMX AEPeBbeB. Bropas Oanka UMeeT MouTH CUM-
METPUYHBINA Mpoduib, 00a CKIOHA ITOKPHITHI CMEIIaHHBIM JIECOM C Tpeodiiaia-
HHEM €JIOBO-ITMXTOBOH pacTuTeabHOCTH. OJMH W3 HAaOIIIOAATENIBHBIX TpohHiIeH
MIPOJIOKEH I10 TIPOCEKe, NepeceKarolell 0auKy nepreHIuKyIIspHO.

O030p moroausix ycioBuid. 3uma 2017-2018 rr. B Ilepmckom kpae B
[eJIoM OBLTa YMEPEHHO TeIION M CaMOi MaJOCHEKHOU B TIOCIIETHEE JIeCATHIIC-
THe. CHEXHBIN TIOKPOB YCTaHOBHUIICS TIOTHOCTRIO 3 mekabps, uro Ha 15-25 mreit
MO03Ke KIMMAaTHYECKONH HOPMBI (Zlajiee MpocTo HOpMBI). MakciMaibHas BRICOTA
crera B [lepmu 3adukcupoBaHa B TpeThel IeKae MapTa, €1Ba JOCTUTHYB CPea-
HEMHOT'OJIETHUX 3HadeHuH. Takas cuTyalus cBsi3aHa C TEM, YTO Ha BCEH Teppu-
TOpUM oTMevaicsi JeduIuT ocaakoB, Hampumep, B [lepmu BbImaio Bcero
103 mm, uTo cocTaBisieT 85% ot HOpMEI [4; 6].

Crnenyromas 3uma B IlepMckoM kpae mpoluia ¢ ONU3KHMMH K HOpME
3Ha4YECHUAMH TeMIepaTypbl Bo3nyxa. HaOmonanoch HepaBHOMEpPHOE BbINaie-
HUE 0CaJKOB: eciu B aekabpe 2018 r. KOJIWYeCTBO BBIMABIINX OCAJIKOB MOYTH
BO BCEM Kpae ObLIO MEHbIIIe HOpMBI B 2-3 pasa, To B ssHBape 2019 nanHas xa-
paxTepucTHKa Obla Onm3Ka K HOpME, a Ha ceBepe Kpas Bbllie HOpMbL. CaMbIM
CHEXHBIM Kak II0 BCeMy Kparo, Tak u B [lepmu Obu1 eBpains. 3a mecsn B [lep-
MH KOJIMYECTBO OCAIKOB COCTaBHIO 66 MM, 4TO B 2 pa3a OOJbIIE HOPMEL.

B mapte 2019 r. 3apuKCHpPOBaHO MPEBHIMICHHE CPEIHEMHOTOJICTHUX
3HA4YEeHUH KOJIMYECTBA OCAAKOB B 1,8 pasza. Yka3zaHHbIC aHOMaINH IIPHUBEIN K
TOMY, 9TO BO BTOPYIO M TPEThIO AEKaabl (eBpalls, a TakkKe MEpBYIO AeKamy
MapTa HaOJIOJAINCh TPEBBIIICHNS] BHICOTHI CHEXXHOTO MOKPOBA HAJl CpeHe-
MHOTOJIETHUMH 3HAYSHUSIMH. B TO e BpeMsi MakCUMaJlbHOW BEJIMUMHBI BBICO-
Ta CHera JOCTWIJIa B MEPBOM JeKajae MapTa, YTO COOTBETCTBYET OCHOBHOMY
TpeHay nocieaaux 30 mier.

3uma 2019-2020 rr. B [TepMckoM Kpae oka3ajach CaMOM TEIUION 3a BCIO
HCTOPHIO METEOpOoJIorndecKkrx HabmoneHnit. CpeHsas TeMieparypa Bo3ayxa 3a
CE30H IpeBbICHIIA paHee 3a(pUKCHPOBaHHBIE PEKOPAHBIC 3HAUCHNUS OoJiee YeM Ha
1,5°C. Tax, B Ilepmu cpemnsis Temrepatypa 3umHero ce3oHa 2019-2020 rr. co-
craBuia -6,1°C, B To BpeMsl Kak CUMTaBIIAsACSA O STOrO CaMoOil TEeruiol 3uma
1982-1983 rr. mmena cpenHIo Temmeparypy -8,0°C.

Hccnenyemblil mepros oTIndaeTcs epen30bITKOM 0CaAKOB, HAIpUMep,
B Ilepmu 3a 3umy Beimano 183 mwm, nnu 155% ot HopMmEL. [IpeBsiienne cpen-
HEMHOTOJIETHUX 3HAUYEHUH HaOIII0JaII0Ch €XEMECSIIHO, IIPH 3TOM HauboIbIIee
KOJIMYECTBO OCA/IKOB 3a()MKCHPOBAHO B sSIHBape — 82 MM.

Mapt 2020 r., KaK ¥ TpeabIayIIne MECSIbl, OTMEYEH aHOMAIbHO BBICO-
KAMU 3HaUYEHUSIMH KoJmdecTBa ocaakoB. Tak, B [lepmu Bemano 166% oT HOp-
MbI. C BBICOKMMH MOKa3aTENSIMH JaHHOW XapaKTEPUCTHKU CBS3aH TOT (DaKT, 4To
BBICOTA CHE)XHOT'O ITOKpOBa IpEBBIIIaIa CPEAHEMHOTOIETHHE 3HAUCHHUS], HauH-
Hasl C TIOCTIEZHEH JIeKa bl STHBapsi M 3aKkaH4nBas nepBoil B Mapre. CTouT OTMe-
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THTB, YTO HauOOJNbIIAs CpelHeaeKaaHas BbicoTa cHera B ce3oHe 2019-2020 rr.
3a(MKCUpOBaHa JIOCTaTOYHO PaHO, B MEPBYIO JeKaay (eBpais, IpH 3ToM adco-
JIFOTHBI MaKCUMYM OTMEYEH B HadaJie MapTa.

Cpenusis Temmeparypa 3umbl 2020-2021 rr. 6bUTa HUKE MHOTOJICTHUX
3Ha4YeHUH Ha Bcel Teppuropun [lepmckoro kpasi. OTKIOHEHHE COCTaBHJIO Ha
tore kpas oxoio -1,5°C, Ha ceBepo-BocToke Oonee -3,5°C. KonuuecTBo ocan-
KOB Ha Tepputopud [lepMcKoro Kpas B OCHOBHOM OBLIO ONM3KHM K KIIMMATH-
yeckoit Hopme. CyMMma ocazikoB 3a 3uMy coctamia oT 80 MM B Oce 1o 197 mm
B Uepapman, B Ilepmu — 137 mm. K koHITy 3UMBI BBICOTa CHEXHOTO TIOKPOBa
cocraBmstia ot 32 cMm B Oce 1o 90 cMm B Hripobe, a B [lepmu — 56 cm, uTo B
OCHOBHOM MEHBIIIE CPETHEMHOTOJICTHIX 3HAYCHHH, 38 NCKIIIOUCHHEM CEBEpO-
3amagHbIX pailoHOB Kpasi. OHAKO WHTEHCUBHBIM MPUPOCT BBICOTHI CHEKHOTO
MIOKpPOBa BO30OHOBMJICS B IIEPBbIC THK MapTa.

HawnGosnpiiass MOBTOpSIeMOCTh BETPOB 110 JAHHBIM METEOCTAHIIUHU
[Tepmb BO Bce 3MMBI HaOJIOa1aCh B FO)KHOM M OJIMDKHHUX K HEMY HalpaBlICHH-
SIX, YTO COOTHOCHUTCS C TIPOBEJICHHBIMU paHee UCClIeJOBaHUsIMH [16].

Pe3yabTaThl n uX ofcy:kaenue. /[yl OLEHKH KayeCcTBa IPOBOJUMBIX
W3MEpeHUI OBUIH COTIOCTABIICHBI 3HAYCHUS BBICOTHI CHEXKHOTO ITOKPOBA, IMO-
JMy4deHHBIC B XOJ/I¢ HAOIIOJICHNN Ha TIOJICBOM YYaCTKe, C JaHHBIMH METEOpPOIIO-
rudeckoi craHiuu Ilepmp B TOT ke eHb. CpaBHEHHE MOKA3allo, YTO yKa3aH-
HBIC 3HAYCHUS, 32 HCKIIFOYCHUEM OTACIBHBIX JHEH B pa3HbIC TOJBI, TIOUTH PaB-
HBI ApyT Apyry. CpeaHsst BeIMYuHa PacXOXACHUH (PHCYHOK) H3MEHSETCS OT 1
1m0 3 cM. CXOICTBO MOXHO OOBSCHHUTH ONU3KHM PACIIONOKEHHEM ITOJIEBOTO
ydacTKa K METEOPOJIOTHYECKOH CTaHIIMH, a TaKKe YCIOBHSAMH CHETOHAKOIIIe-
HUS: B 000MX CIydastX UMEeTCsl OTKPBITOE, CBOOOIHO MTPOAYBaeMOE IPOCTpaH-
CTBO 0€3 CYIIECTBEHHBIX MPETSITCTBUIH.

OTnn4us CBsI3aHBI B NIEPBYIO OuYepeab ¢ HEPAaBHOMEPHBIM Iepepactpe-
JICIICHHEM CHera B pe3ylbTaTe METEJIeBOTO IEePEeHoca, a TakXKe C TeM, 4TO H3-
MEpEeHHUs] Ha CTaHIMU MPOBOASTCS HA OIPAaHUYEHHOH TEPPUTOPHH METEOPOIIO-
THYECKON IIomanaku. Kpome Toro, MOKHO OTMETUTH PasHHILY, H3MEPIEMYIO B
HECKOJBKUX YacaX, BO BPeMEHHU HAOIIOICHUI.

Ha pucynke | Taxke BHIHO, YTO BO BCE YETHIpE IEpUOa HAOIFOICHUH
HAKOIUICHHE CHEXXHOTO ITOKPOBa MPOWCXOIUIIO I0-Pa3sHOMY, UTO HAMPSMYIO
CBSI32HO C TIOTOJHBIMH YCIIOBHAMH. MHUHNMATBHBIC 3HAYCHUSI BEICOTHI CHE)KHOTO
nmokpoBa otMeueHs! B 2018 1., Makcumarnbabie — B 2020 r. CTOUT OTMETHUTH, YTO
B 2020 r. u3MepeHns ObUIM MPEKPAaIIeHBl B MapTe MO HE3aBUCSIIMM OT HalIIro-
nareneit nmpuauHaM, a B 2021 1. ObUT 3HAYUTEIHHBIN TIEpEPhIB B HAOJIOACHUSIX
13-3a aHOMAJIBHBIX X0JI0J0B B (heBpane. B mapre 2021 r. m3mepenust ObLIH Mpo-
JIOJDKEHBI, HO B pab0Te y4TeHa JIMIIb TIepBasi IIOJIOBUHA MECALa.
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Puc. 1. Cpennsist BBICOTa CHEKHOT'O ITOKPOBA 10 JJAHHBIM HATYPHBIX
HaOJII0IeHU 1 MeTeopostoruueckoi craniuu [lepmp 3a 2018-2021 rr.

HccnenoBanue XapakTepUCTUK CHE)KHOTO MOKPOBA, U3MEPCHHBIX Ha IO-
JICBOM ydyacTKe M B OalikaX, MMOKa3ajo, YTO B TOHIKCHHBIX (opMmax peibeda
CHETOHAKOIICHUE TIPOMCXOINUT aKTUBHEE, UM B II0JIE, YTO COOTBETCTBYET paHee
oTy4eHHBIX BbiBoaM [1; 3; 13]. PaccunranHble cpenHue 3Ha4eHUS U K03(du-
[MCHTHl CHETOHAKOIUICHUS TPe/ICTaBIeHBI B Tabmmie. C Ipyroi cTOPOHHI, pac-
TpefeseHue XapaKTePUCTUK TPOUCXOJUT HEPaBHOMEPHO, B 3aBHCHUMOCTH OT
rmepuona HaOmronmeHnil. Tak, Kod(p(UIMEHT CHETOHAKOIUICHWS, CBSI3aHHBIH C
BBICOTOU CHE)KHOT'O TIOKpOBa, u3MeHsetcst oT 1,08 mo 1,31 mis mepBoit Oanku u
ot 1,02 no 1,17 nns Bropoil. MeHbIne 3HaU€HHsS BO BTOPOM CiIydae CBSI3aHBI,
KaK MOJKHO IPEAIMOJIOKHUTh, ¢ MIEPEXBATOM YaCTH BBIMAAIOIINX OCAIKOB KpPO-
HaMH JEPEBbEB U TOCTEIYIOIINM UCTIAPEHUEM CHETa, a TaKkKe ¢ 3aJIeP>KKOM Ja-
CTH CHEra Ha rpaHuIie noys u yieca. O CylmecTBOBaHHM MOCIeIHEro (akropa
TOBOPHT YBEJIMYCHHE BBICOTHI CHEYKHOTO TIOKPOBA MPHU MPHOIMKEHUH KO BTOPO
Oanke. B oTnenpHBIC THU pa3HUIA MOXKET JOCTHTATh Ooee 10 cM.

Ecimu oOpaTuth BHHIMaHWE Ha paclpeieieHHe BBICOTHI CHEXHOTO II0-
KpOBa 1O CKJIOHaM, TO BHIHO, YTO Ha 0OJiee IOJIOTOM M BBITSHYTOM CKIIOHE
niepBoii Ganku B 2018 r. ckimansiBasnch Oojee OnaromnpusTHBIE YCIOBHS IS
CHETOHAKOIUICHHSI, YeM Ha IMPOTHBOIMOJOXKHOM. OOBSACHICTCA 3TO TEM, UYTO
TIEPBBII CKIIOH SBJSIETCS TOIBETPCHHBIM H3-3a MpPeo0JIaJarolero Harpaslie-
HUS BETPOB, CIOAA TIEPEHOCUTCS CHET C OTKPBITOTO MOJIEBOTr0 ydacTka. Kpome
TOTO, TMOYTH CEBEPHAS DKCIIO3UIIUS JAHHOTO CKJIOHA MPUBOAMT K OoJiee T03.1-
HEMY TasHHUIO CHEra BECHOW. B To ke BpeMs HabIomaeTcsi OTCYTCTBHE 3aMET-
HeIX pazmuuuii B 2019 1., 3TO MOXHO OOBSICHUTH TEM, UYTO CKJIAJBIBAINCH
YCIIOBHSA [T HAKOIUICHHSI CHETa Ha KPyTOM CKJIOHE, KOT/Ia Tepe]] HaOIroieH -
MU B cepenuHe (eBpalisi HaOMIOJAMCh MMOPHIBEI CEBEPO-3aMaJHOTO U CEeBEp-
HOTO BETPOB. BEIIyBaHMEe CHEra Ha CKIIOH FO)KHOW DKCIO3UIIUH BBI3BAJIO Ipe-
BBIIIICHUE BBICOTHI CHETa Ha KPYTOM CKJIOHE B CPEIHEM Ha 5 CM Haj TOH ke
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XapaKTEpPUCTUKOW Ha IOJIOTOM CKJIOHE B TEYCHHE TPEX W3MEpEHHUIl MOoApsi.
TastHMe cHera, KOTOpO€ HA4ajoCch B CEpeAMHE MapTa, KOMIIEHCHPOBAJIO pas3-
HHUILy, 4TO MPUBEJIO B UTOTE K PaBHBIM CpeIHUM 3HadeHusiM. B 2020 r. nHabro-
JIeHUs1 ObUTH TpeKpalieHbl HA MOMEHT MaKCHMaJIbHOTO CHErOHAKOIUICHHS, 13-
3a 4yero He OBLIO YYTEHO BIIMSHHE DKCIIO3MLMUH CKJIOHOB Ha TasHHE CHera.
B 2021 r. u3-3a npomycka HaOmoaeHuid B (eBpase, a Takke MPOA0JIKAIOIIe-
rocsi B MapTe€ CHETOHAKOIUICHHS 3aMETHO HEKOTOPOE ITPEBBIMICHUE BBICOTHI
CHEXHOTO TIOKPOBA Ha CKJIOHE FOJKHOI SKCIIO3HIINH.

Tabmuma 1
Cpennue 3HaYCHUS XapaKTEPUCTHK CHEXKHOTO IMTOKPOBa B KO3(PPHUIINEHTOB
CHETOHAKOIUICHHSI IT0 MaTeprayiaM HaOmoaennii 3a 2018-2021 rr.

Vuactok Ton
2018 | 2019 [ 2020 | 2021
BricoTa cHEXHOTO MOKPOBa, cM / KO3 PHUITEHT CHETOHAKOTIIICHUS

Tlone 44 55 61 49
- CxtoH 1 571137 61/1,11 70/1,16 53/1,08
E Cki1oH 2 53/1,22 61/1,11 70/1,15 53/1,09
22 cpenHee 55/1,31 61/1,11 70/1,16 53/1,08
o Cxuto 1 52/1,20 63/1,14 62 /1,02 51/1,05
E CKJI0H 2 50/1,14 57/1,03 62 /1,02 52/1,06
2 cpelHee 51/1,17 60/1,09 62 /1,02 51/1,05

IInoTHOCTH CHera, r/em® / K03 PUIHEHT CHETOHAKOTUICHUSI

[one 0,19 0,24 0,22 0,17
- CkiioH 1 0,19/0,99 | 0,23/0,95 | 0,21/0,95 | 0,16/0,96
E Cki1oH 2 0,16/0,86 | 0,23/0,94 | 0,21/0,95 | 0,15/0,91
22 cpeHee 0,18/0,95 | 0,23/0,95 | 0,21/0,95 | 0,16/0,94
a CkiioH 1 0,19/1,00 | 0,22/0,91 | 0,21/0,99 | 0,16/0,96
E Cki1oH 2 0,19/1,00 | 0,23/0,99 | 0,21/0,96 | 0,17/1,00
22 cpeHee 0,19/1,00 | 0,22/0,93 | 0,21/0,99 | 0,16/0,97

Boposanac B cHere, MM / K03 (GHIIMEHT CHETOHAKOTICHUS

TTone 86 131 136 84
- CkiioH 1 108/1,26 139/1,06 149/1,10 86/1,04
E CkJ10H 2 88/1,04 138/1,04 150/1,10 84/0,99
2= cpenHee 99/1,16 141/1,07 148/ 1,09 85/1,01
~ Ckion 1 104 /1,21 139/1,05 114/0,87 83/0,99
g Cx1oH 2 94/1,13 | 127/093 | 112/0,84 | 89/1,06
E cpemHee 98/1,16 131/0,99 114/0,86 84/1,00

IIpnmedanne. HexoTopble pacxokIeHNS B 3HAUCHUSAX XapaKTEPHCTHK U KO3 UIMECH-
TaX CHETOHAKOIUICHHUS CBSI3aHEI C OKPYTIIEHHEM.

CKJIOHBI BTOpOW OajKé W3-3a PAaCTUTEILHOCTH MEHBIIE IOJABEPIKEHBI
BJIMSIHUIO BETPa Ha paclpele/ieHue XapaKTEPUCTHK CHEXHOIO MOKpoBa. B To
e BpeMsi, ecu oOpaTHTh BHUMAaHHWE HAa 3HAYCHUS B MEPBBIC [Ba MEpHOIa
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HaOJIOACHUH, MPOSBIISETCS BIMSHUE SKCIIO3UIMH CKIIOHA, YTO OCOOCHHO CKa-
3BIBACTCA BO BpeMs aKTUBHOTO CHeroTasHusA. Ha ckioHe 10XHOH sKcrno3unun
CHEXHBIH MOKPOB CXOAWNI OBbICTpee, YeM Ha IMPOTHUBOIIOIOXKHOM, a B 2019 1.
HECMOTpSI Ha CIIEPKUBAIOIIUHA NPU TassHUHM (HAKTOP XBOMHOW pacTUTEIBHOCTH
CHer Tasijl ObIcTpee, YeM Ha IOJICBOM y4acTKe — 3a JIBE HEJENIH CHEXHBII Mo-
KpOB yMeHbInca Ha 18 u 16 cM cOOTBETCTBEHHO.

3HaueHHs TUIOTHOCTH CHETa MMEIOT OOpaTHBIN TPEHI pacIpeaeieHHs
[0 CPaBHEHUIO C BBICOTOM. B mepByro ouepenp pa3inuuus 3aMETHBI B NEPBOM
Oarke, TIe 3HaAYCHUS IDIOTHOCTH MEHBIIIE, 9eM Ha T0JIeBoM ydactke. Koaddu-
IIUCHT CHETOHAKOIUICHUS I IuoTHOCTH paBeH 0,94-0,96 B 3aBHCHMOCTH OT
neprosa HabmoAeHNH. DTO CBA3aHO C TEM, YTO Ha OTKPBITONH MECTHOCTH CHET,
HE yBJICKaeMbIil MeTEeNeBbIM IEePEHOCOM, O] BO3ACHCTBHEM BETPa YIUIOTHS-
eTcsl cuIbHee, 4YeM Ha MOHM)KEHHBIX yJacTKax. B oTaensHbIe JHH, IpEeUMyIe-
CTBEHHO IPU HAJUYHM OTTerNesel, INIOTHOCTh CHera B OTKPBITOM Oajike Hauu-
HaeT MPEBbIATh MJIOTHOCTH B TOJE, OJHAKO ATO AOCTaTOYHO OBICTPO KOMIICH-
CHPYETCS MOCIEAYIOIUMHU CHETONalaMi U BETPOBBIM NIEPEHOCOM.

Bonee BrIcOKHE 3HaYeHUS IUIOTHOCTH Ha IOJOIOM CKJIOHE IO CpaBHe-
HHIO C TIPOTHBOIIOJIOXHBIM CBSI3aHBI C TEM, YTO HA JAaHHOM CKJIOHE HAKaIUIH-
BaeTcs OoJbIIIe CHera 1moJl Bo3jeicTBreM BeTpa. C HABETPEHHOTO CKJIOHA CHET
BBIJYBAacTCsl CWJIbHEE, @ B MOMEHT aKTUBHOTO TasHUS OBICTpEE CXOITHUT IIOX
BO3JICHCTBHEM COJHIIA.

Bo BrOpoil Oanke Hamuume pacTUTEIBHOCTH MPHUBOAUT K TOMY, UTO
IUIOTHOCTH CHETa B CPEJHEM MEHbIIEe OTJIMYAeTCsl OT 3HAYEHHH Ha ITOJICBOM
yaacTke. CHEr HOYTH He IePeHOCHTCS C MOJs B 0ajKy, mepepactupenensiacsh y
TpaHMIIBI JIeca, a BECHOW ITOJl KPOHAMH JIEPEBbEB MEHEe IOIBEp:KEeH BO3AEi-
CTBHIO COJTHEYHBIX Jyded. OHAKO C TOUKH 3PEHUS SKCIO3UINHU CKIOHA TUIOT-
HOCTh IPEUMYIIIECTBEHHO BBINIE Ha BTOPOM CKJIOHE Kak pa3 u3-3a Ooiee ak-
THUBHOT'O BO3JCHCTBHS COJIHIIA B BeCEHHee BpeMsa. B mepuojpl TasHUS CHera
€ro IJIOTHOCTH B HCCIIeyeMOil Oallke CTAaHOBHTCS BBIIIE, YEM B IOJIE, TOCTH-
ras B OTJeNIbHBIC THU pa3HUIb! Oonee 0,05 r/em’,

3HaueHHs K03(h(PUIIMEHTa CHETOHAKOIIJICH!s JUIS 3araca BIaru B CHEX-
HOM TIOKpPOBE B IEpBOH Oanke B cpeHeM OOJblIe €ANHHIBI BO BCE HMEPHO/IBI
HaOmroeHus, m3Menssack ot 1,01 o 1,16. Ha monorom ckitoHe MaHHEIA K03 ]-
(unueHT BhIIe, YeM Ha KPYyTOM, 0 YKa3aHHBIM paHee NmpuunHam. M3-3a oco-
OeHHOCTEl TMOTOAHBIX YCIOBHII M CHeroHakoruieHus B 2021 r. 3HavyeHHe Ha
CKJIOHE FO)KHOW 3KCIIO3UINH MOJIYYIHJIOCh MEHBIIE, YeM Ha ITOJICBOM y4acTKe,
OJTHAKO JAHHBIM CE30H elle He 3aBepiueH. B Oanke, MOKPHITOW PacTUTEIBHO-
CTBIO, B 3aBHCHMOCTH OT HepHoAa KOA(P(PHUINEHT CHErOHAKOIUICHHUS TS BJIa-
rozamaca u3mensercs ot 0,86 mo 1,16. HepaBHomepHOe pacmperneneHue
HaOJII0TAETCS ¥ TIPU CPABHEHUH CKJIOHOB C PA3HOU IKCIIO3UIUEH.
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BriBoabI:

1. [Toroausie ycioBust B iepuosl Habmoaenuit ¢ 2018 no 2021 rr. or-
JIMYAIOTCS 0COO0W KOHTPACTHOCTHIO MOYTH IO BCEM MOKA3aTEIsIM: TEMIICPAaTYy-
pe BO3IyXa C PEKOPAHBIMU 3HAYCHUSIMH IOJIOKHUTCIBHBIX aHOMAIUN 3UMOMN
2019-2020 rr. u orpunatenbHbix B 2020-2021 rT.: KOJIMYECTBY OCAJKOB U HX
HEpPaBHOMEPHOMY BBIMIAJICHUIO B Pa3Hble CE30HbI; BHICOTE CHEXHOI'O MOKPOBA.
3uma 2017-2018 rr. cTanma camoii MamocHexxHO# ¢ 2010 T.

2. VI3MepeHuss Ha OTKPHITOM ITIOJIEBOM YYacTKE M Ha METEOPOJOTHde-
CKOM CTaHIINH B pPa3HBIC TOMBI TIOKA3AIH CXOXHIE 3HAUCHIS, pa3HHUIIA COCTABH-
maor 1 go 3 cMm.

3. BricoTa cHexHOTO MOKpoBa B Oankax B cpeaHeM Ha 6 cM OoJble,
yeM B nosie. KoahpuuneHT cHeroHakoruieHus Ul JAaHHOM XapaKTepHUCTHKH
n3Mensercs B npenenax ot 1,02 qo 1,17 B 6anke, HOKPHITON NIPEUMYIIECTBEH-
HO XBOWHBIM JiecoM. B Oaike ¢ acummerpuyHbM mpoduiem — ot 1,08 1o 1,31.
Ecnu paccmatpuBath cpelHHE 3HAYEHHUS, TO CYIIECTBEHHAs 3aBHUCUMOCTH OT
HKCIO3UIUH CKJIOHA NpOCieXuBaeTcs Tonbko B 2018 r., xoraa pasHuma Jo-
cTHrIa 4 cM, B OCTaJbHBIC TOJIbI OCOOBIX pa3iuyuii He HaOmoaaeTcss. OTyacTu
9TO CBsI3aHO ¢ TeM, yTo ce30Hbl 2020 u 2021 rr. mo pa3HeIM NPUYMHAM HE
YYUTBHIBAIOTCS TIEPUOIBI CHETOTASTHUS, KOTJa IKCIIO3UIMS CKIOHA UTPaeT Cy-
LIeCTBEHHYIO poib. B 2019 r. nmepuoa cHerotastHusi BKIOYEH B pacyeThl, OJI-
HaKO pa3HHIA, (GopMupyIOmIascs BO BpeMs CXOJa CHera, KOMIICHCHUPYETCS
YCIIOBHSMH CHETOHAKOIIJICHUS B (heBpae.

4. [I10THOCTH CHeTa B 0allkaX MEHbINE, YeM Ha OTKPBITHIX YYacCTKaX, B
cpexnem Ha 0,01 r/em®, mpu 3TOM COOTBETCTBYIONIMIA KOYDBHIMEHT H3MEHS-
ercst ot 0,93 no 1,00. CTOUT OTMETHTB, YTO B OTKPBITON Oanke M3MEHEHHE
TUIOTHOCTH 10 OTHOIICHUIO K aHAJOTHYHOM XapaKTEPUCTHUKE B MOJIE OT CE30HA
K CE30HY BBIPQXEHO MEHbINE, YeM TPy MOJ0OHOM CpaBHEHHUH TOJEBOTO
y4acTka U OalIK¥ ¢ PACTUTENBHOCTBIO.

5. bajike, MOKPBHITOM XBOWHBIM JIECOM, XapaKTEpPHO M 00Jiee KOHTPACT-
HOE pacmpe/ie]IeHHe 3amaca BOAbl B cHere: ko3 duuunent mamensercs ot 0,86
mo 1,16. s acumMMeTpraHO# Oanku ko3 UIMEHT HaXOAUTCS B Ipeaesax oT
1,01 no 1,16, 4To CBUAETENLCTBYET O MOCTOSIHHOM IPEBBILIEHUH BOO3anaca B
JTAHHOH Oallke HaJl 3TOW XapaKTePUCTHUKOH B IOJIE.

6. Ha pacmipenenenue 3amaca BOIBI B CHETe aKTHBHO BJIHSAET MOJOXKe-
HHUE CKJIOHA 10 OTHOIIEHUIO K comHITy. CpeHee 3HaUeHHUEe pa3HUIBI KOdphu-
[IMEHTOB CHETOHAKOIUICHHUS MEXAY CKJIOHAMH F0)KHOM U CEBEPHON IKCTIO3UITIH
3a Bce Tojp! coctaisier 0,06, mpu 3TOM pasHOCTh n3Mensercs ot 0 go 0,22 B
nepBoii 6anke u ot 0,07 mo 0,12 Bo BTOPOIi.
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AHHOTAIMUSA. B cratbe npeacTaBicHbI pe3ynbTaThl aHAIU3a U3MEHEHUHN KIMMaTu-
YEeCKUX II0Ka3aTeJell Ha TEPPUTOPUM T'OCYJapCTBEHHOTO INPHUPOJHOTO 3allOBEIHUKA
«bacraky. BEIsIBIIEHO, 4TO CpeaHEeroaoBasl TeMIepaTypa Ha HCCIeyeMOH TeppUTOPUH
coctapnser +1,7°C, 4To sBIseTCs HOPMOH IJIsi paiiOHOB C YMEPEHHBIM MYCCOHHBIM
KInMaToM. 3aMKCHPOBAHO, YTO CPETHET0I0BOE KOJINIECTBO OCAIKOB B JIAHHBII Mepu-
on Beime HOpMBI (600-800 Mm) m coctaBmser 931 mm. C 2016 roma oTmedaeTcs
YMEHBIIEHHE BHICOTHI CHEXXHOTO ITOKpOBa. B menmom, Ha Teppuropun 3amnoBenHnka «ba-
CTaK» OTMEYaeTcsl TEHJCHIMS K MOBBIILICHUIO CYPOBOCTH KIIMMAaTa, TeM CaMbIM YXyI-
I1asi yCJIOBHMS JUIS TPOM3PACTAaHMs M OOMTAaHUS Pa3INYHbBIX BUIOB (IIOPHI U (payHbL.
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ABSTRACT. The article presents the results of the analysis of changes in climate indi-
cators on the territory of the state nature Reserve “Bastak™. It was revealed that the
average annual temperature in the study area is +1,7°C, which is the norm for areas
with a moderate monsoon climate. It is recorded that the average annual precipitation in
this period is higher than normal (600-800 mm) and is 931 mm. Since 2016, there has
been a decrease in the snow depth. In general, on the territory of the reserve “Bastak”
there is a tendency to increase the severity of the climate, thereby worsening the condi-
tions for the growth and habitat of various species of flora and fauna.

W3meneHne kiaumara — npodiema rinobanbHast. 11 MUJUIMOHBL, ¥ THICSYN
JIeT Ha3aj KJIMMaT MEHSUICA IOJ BO3ACHCTBHE SBJICHUH IIaHETapHOI'O Mac-
mraba: TEKTOHMYECKUX MNPOLIECCOB, M3MEHEHHs OpPOUTHI M paJuanioOHHOTO
Oananca 3emsu B 1eioM. Bonpockl M3MeHEHUs KiuMara, 0OCOOEHHO OT BO3-
JIeHcTBUSA YelloBeKa Ha KIMMAaTHUECKYI0 CHCTEMY 3eMIId — TeMa, B IOCIIeIHHIE
TOZBI OYCHb aKTHBHO 00CYyX/aeMasi B caMbIX IIMPOKUX Kpyrax [5]. Oganm u3
MOCJICICTBUN KIIMMaTHYECKAX M3MEHEHUH SIBISETCS M3MEHECHUE apealioB o0u-
TaHMS WM [IPOM3PACTAHMS, a TAKKE — YBEJIMUCHHS YHCICHHOCTH WIN HCYE3-
HOBEHHMSI OJHOTO WJIM HECKOJBKHX BHIOB (UIOPHI WM (payHBI, YTO SBISICTCS
OJTHOM MX OCHOBHBIX IIPOOJIEM, BO3HHMKAIOIIMX HAa 0CO00 OXPaHSIEMBIX IPH-
pomubix Tepputopusx (OOIIT).

3anoBenHuk «bacrak» pacnonoxkeH Ha rore JlansHero Boctoka Poccun
B EBpeiickoii aBTonomHo# obsactu (EAO). OOIIT npeacrasieHa qByMs Kia-
CTepHBIMH y4yacTKaMHu: ceBepHee TI. bupobumxan pacnonoxkeH «lleHTpans-
HBII» KiacTep, B BocTouHoW yact EAO HaxoauTcs knacrep «3a0eoBCKuii».
Knumar 3anoBenauka «bactax», kak 1 EAO B 11e10M yMepeHHBIH MYyCCOHHBIH
C YepTaMM KOHTHHEHTAIbHOCTH, OTJIIMYAETCs] MHOTMMH ocoOeHHocTsmu. Ha
ero (opMupoBaHNE OKa3bIBAIOT BIMSHHUE reorpadMueckoe MoJjJ0KeHHE, PEKUM
MPUXO0Ja COJIHEYHOH paananuy, TUPKYIAIUS (PEXUM JBIDKCHNS) BO3IYIIHBIX
Macc, XapakTep NOJCTHIAIONIEN TTOBEPXHOCTH [2].

Bce npupoansie mporieccsl U SIBICHUS UCIBITHIBAIOT HAa ceOe BIMSHUE
CE30HHOM TMHAMHMKH OCHOBHBIX METEOPOJOTHUECKHX (PAKTOPOB, CPEIU KOTO-
pBIX HauboJee 3HAUNMBIMHU JUISl PACTUTEILHOTO M )KUBOTHOTO MHPA SIBIISIFOTCS
W3MEHEHHs TEeMIIepaTyphl, BIAXKHOCTH BO3yXa M HMHTCHCHBHOCTH OCAJIKOB.
TemneparypHsblii GakTop SIBISETCS OJHUM W3 OCHOBHBIX XapaKTEPHCTHK JJIs
MUTPHPYIOIINX WJIM BMAJAIOMKMX B 3UMHIOI CIISTYKY BHJOB IKHBOTHBIX.
Ha tepputopun 3amoBennuka «bactak mpom3pacTaloT camMble IIEHHBIE PacTH-
TeNbHBIE coobmiecTBa fora JlansHero BocToka — KeIpoBO-IIMPOKOINCTBEHHBIE
neca. JlaHHBIE pacTHTENbLHBIE COOOIIECTBAa HAXOAATCS Ha CEBEPO-BOCTOYHOU
TpaHUIle apeana, B CBSI3U C YEM OHM SBISIOTCS O4YE€Hb UyBCTBUTENIBHBIMU K
M3MEHEHHIO KJIMMaTHYecKuX (akTopoB. K Hacrosmemy BpeMeHH COTPYIHH-
KaMH 3allOBE/IHUKA ITOJTOTOBIICH PsiJ ITyOJIMKalMH, yKa3bIBAIOIIMX HA COKpa-
IIEHUH TUIOIIAJIM MTPOU3PpacTaHus Keipa Koperckoro — 3qudukaTopa KexpoBo-
LIMPOKOJIMCTBEHHBIX JiecoB [6; 7]. 3anoBeqHuk «bacTak» co3aH OTHOCUTENb-
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HO HeslaBHO, MH(opManus 00 OCHOBHBIX KJIMMAaTHYECKHX Mapamerpax B €ro
apxuBax xpanutcs ¢ 2001 roga.

B cBsI3M ¢ 3THM, 1IEJIbI0 HAIIETO MCCIIEA0BAHUS SBISCTCS aHAIN3 U3Me-
HEHUIl TeMIepaTyphl U BIQXKHOCTH BO3JyXa Ha TEPPUTOPHH 3arnoBeHHUKa «ba-
ctak» B iepuoxa 2001-2019 rr.

J171s1 BBITTOJTHEHUSI TOCTABJICHHOM LIEJIN HE00X0JMMO:

1. TlpoaHanu3upoBaTh M3MEHEHHUS] CPEIHETOJ0BON TeMIeparypbl BO3-
nyxa 3a 19-netHuit nepuoa.

2. TlpoaHanu3upoBaTh M3MEHEHHUS! CPETHEr0/I0BOr0 KOJIMYECTBA OCaj-
KoB 3a repuox 2001-2019 rr.

3. IlpoaHanu3upoBaTh JaThl HACTYIUICHHS CE30HOB TOJA U MX MPOJIOJI-
JKATEIILHOCTh B UCCIIEyEeMOU MepUo.

Ha Teppurtopuu 3anoBennuka no aBrycra 2020 roga He ObLIO MeTEOIO-
CTa, B CBSA3M C 3THM KJIMMaTHYECKHUE [T0KA3aTelH, UCTIONIb3yeMble JUIs aHaJIN3a,
MOJIYYCHBI 0 JaHHBIM caiita https://rp5.ru/lloroga B Bupobumxkane u u3 ap-
XMBHBIX JaHHBIX 3amoBeqHrKa «bacraky [3].

KanennapHele ce30HbI ToJla HE COBIAJAIOT C €CTECTBEHHBIMH (pazamu
Pa3BUTHSI KIMMATHYECKHUX TPOIECCOB, HE MO3BOJISIOT MPOCICIKUBATH UX HAYa-
70, MPOJOJDKUTENBLHOCTD, OKOHYaHHe. OYeBUAHO, BOKHEHIIUM MapaMeTpoM,
OTPEICTAIONIMM CMEHY €CTECTBEHHBIX CE30HOB T0Jla, SIBISIETCS TeMIeparypa
BO3/1yxa. Hamu mpoaHain3upoBaHO U3MEHEHUE CPEIHEr0[0BOM TEMIIEPaTyphI
3a mepuon 2001-2019 rr. JlaHHBIC IpencTaBICHBI HA PHCYHKE 1.
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Puc. 1. CpenneronoBas TeMieparypa Bo3yxa B 3aIll0BEIHHKE
«bactak» (2001-2019 rr.)

MHoroneTHsiss cpelHErofoBas TeMIepaTypa BO3JyXa COCTaBJISET
+1,7°C, uTO sIBNISETCS HOPMOM JUIs palOHOB YMEPEHHOT'O MYCCOHHOTO KIIMMa-
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ta [1]. Hanbonee temmsie roasl 3adukcuposansl B 2007 r. u 2008 r. ¢ cpeHe-
rogoBoil Temmeparypoit +2,7°C. CambIMu X0noAHbIMH OblH 3uMbl 2006,
2009, 2013 u 2016 rr. ¢ cpegnerogoBoil Temmneparypoit +1,2°C. SuBapp —
caMblil XOJIOIHBIN Mecsll roja, CpeAHeMecsiuHas TeMIepaTrypa KOTOPOro co-
crapiset -21°C. Camas Hu3Kas Temieparypa ssHpaps 3apukcupoBana B 2011 u
cocraBuia -41°C. Haubosnee TEribM MecsIeM rojia sIBJICTCS UIOJb, CPEIHE-
MecsigHas TeMIlepaTypa Kotoporo cocraBmia +21°C. MakcuManbHO BBICOKAs
Temneparypa urois 3apukcuponana B 2010 roxy u cocraBmia +37°C.

Hapsimy ¢ m3MeHeHHeM CpemHEeT0JOBOWH TEMIIEpaTyphl BO3AyXa, HAMH
MPOAHAIM3UPOBAHO CPETHETOAOBOE KOJIMYECTBO OCAAKOB 33 IEPHOX
2001-2019 rr. (puc. 2). CormacHo JIUTEpaTypHBIM JAHHBIM, MO KOJIHYECTBY
ocagkoB (600-800 mm) EAO oTHOCHTCS K 30HE JOCTATOYHOTO YBJIAKHCHHUS
[[eorpadus EAO]. Hamu onpeneneHo, 4To cpeHEr00BOe KOJMYECTBO OCa/l-
KOB, BBIMAJAIONIUX HA TEPPUTOPHUH 3aMOBEIHHUKA, COCTaBMIO 931 MM, YTO 5B-
JISIeTCSI BBILIE YKa3aHHOW HOPMBI.

1800

£ 1600 A

g /[ =\

21200 / \

I —

L 1000

g e00 S /N_/

° /\/\/

8600 N

5 400

2 200

=

5 0 — T T T T T T T T T T T T T T T T T 1
NN g W W0 O N N W™~ 00 g

= 0 9 9 9 9 9 © 0 0 d d d od oA o A oA A A
c o o O O 0O O o O o oo o oo oo oo
NN N NN AN NN NN NN N NN NN NN

logbl

Puc. 2. KonnuecTBo 0caKoB, BHINABIINX Ha TEPPUTOPHHU 3AIIOBETHHKA
«bactak» (2001-2019 rr.)

Kak BuzmHO U3 pucyHKa 2, HaubosbIIee KOIUIECTBO OCAAKOB BBIIIANIO B
2009 1. (1670 mm), Hammenbmee — B 2005 r. (539 mm). PexuMm yBnaxxHeHUs
TEPPUTOPUHU XapaKTEPU3YETCs PE3KO BHIPAKEHHOW CE30HHOCTHI0. Hambomb-
niee KOJIMYECTBO BBINAJAIOMIMX OCAJKOB IMPUXOIAUTCS HA TEIUIBII Mepuos, Ko-
raa Belmagano or 36 1o 75% Bcex ocankoB. Camble 0OMIIBHBIE OCAIKH BbIIIA-
JIAfOT B MIOJIE-aBrycTe (Ha 3TH MecALbl Mpuxoaurcst ot 15 mo 63% ot obmero
00BEeMa BEIITABIINX OCAIKOB), MUHUMAIIEHOE KOJIHMYECTBO OCAJKOB XapaKTePHO
i staBapsA-Qespaist (0,2-9% ot obmiero oovema ocankoB). CpemHelr MHOTO-
JIETHEW J1aTOM YCTaHOBJIEHUS YCTOMUYMBOTO CHEXXHOIO TIOKPOBa SIBJISIETCS
10 HosiOps1. B mccnemyemblii mepros, Hauboee paHHEH MaTOW yCTAHOBIICHUS
CHEXHOTO moKpoBa siBisiercst 22.10.2002 r., camast mo3assis nata — 28.11.2016 r.
BricoTa CHEXHOTO TMTOKPOBA CPeAHEM 3a 3UMY COCTAaBISAET 22 CM Ha OTKPBITHIX
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npocTpaHcTBax U 19 cMm — B necy. MakcuMaibHas BBICOTa CHEKHOTO ITOKPOBa
3aukcupoBana 12.03.2015 r. (83 cm), munumansHas — 12.11.2019 r. (7 cm).
B nenom, Haunnas ¢ 2016 r. mpocnexxuBaeTcsi TEHACHIUS K YMEHBIICHUIO BbI-
COTBHl CHEXXHOTO IOKpPOBa KaK Ha OTKPBITBIX MPOCTPAHCTBAaX, TaK M B JIeCy.
Yucno aHel ¢ yCTOWYMBBIM CHEXHBIM IIOKPOBOM COCTaBJII€T B CpPEIHEM
143 nust, HanbGosee MPOJOIDKUTENBHBIN MEPUO C YCTOWYMBBIM CHEXXHBIM I10-
kpoBoM 3a¢ukcuposad B 2002-2003 rr. (160 mreit), caMblii KOPOTKHHA MepH-
ox— B 2010-2011 rr. (103 mus).

Bce npupoaHble poIecchl U SIBJICHNS HCTIBITHIBAIOT HA ceOe BINSHUE Ce-
30HHON TMHAMUKH OCHOBHBIX METeoposlorndeckux (akropoB. Ha ocHoBanum
KOMIIJIEKCa TIPU3HAKOB, TAKMX KaK MOSBICHHUE U TPEKPAICHNE 3aMOPO3KOB, 00-
pa3oBaHME U pa3pylIeHHe YCTOMYMBOTO CHEXXHOI'O ITOKpPOBA, JATHI Iepexoja
CpPEeIHEH CYTOYHOH TeMIlepaTypbl BO3[yXa 4epe3 IPHUHATBbIE Ipelesbl —5 U
+15°C [4], na Tepputopuu 3anoBeanrka «bactaky», kKak U Ha BCe TEPPUTOPUH
EAO ueTko BBIIEISAIOTCS YETHIpE OCHOBHBIX KJIMMaTHYECKUX ce30Ha. Bee ceso-
HBI B3aMMOCBS3aHbI, HAYaJ0 KaKAOTO 3aBHCUT OT XapakTepa IpeIIecTBYoIe-
ro. CMeHa Ce30HOB IIPOUCXOAUT MOCTENIEHHO: MEHSIOTCS PaJUallMOHHBINA U TeM-
MEPaTYPHBIA PEKUMBI, XapaKTep BIMSHMS MOACTHIAIONMIEH TOBEPXHOCTH U T. A.
[2]. B Tabmune mpencTaBiieHs! AaThl Hadasa, KOHIA U MPOJODKUTEIBHOCTh Ce-
30HOB rojia B 3anoBegHuke «bacrak» B nepuon 2001-2019 rr.

Tab6muma 1
Hauaiio, KOHeIl ¥ POIOJKUTENBHOCTh CE30HOB B 3aroBeiHNKe «bactaky
r 3uma Becna Jleto Ocenb
oA 1 2 3 1 2 3 1 2 3 1 2 3

2001 | 31.10 | 22.03 | 143 | 23.03 | 26.04 36 27.04 | 17.09 | 144 | 18.09 | 18.10 | 31

2002 | 19.10 | 29.03 | 131 | 30.03 | 05.05 37 06.05 | 02.10 | 150 | 03.10 | 01.11 | 29

2003 | 02.11 | 13.03 | 132 | 14.03 | 14.05 62 15.05 | 29.09 | 138 | 30.09 | 23.10 | 24

2004 | 24.10 | 04.04 | 133 | 05.04 | 08.05 31 09.05 | 28.09 | 143 | 29.09 | 07.11 | 40

2005 | 08.11 | 01.04 | 145 | 02.04 | 16.05 45 17.05 | 30.09 | 137 | 01.10 | 20.10 | 51

2006 | 21.10 | 08.04 | 148 | 09.04 | 02.05 24 03.05 | 08.10 | 159 | 09.10 | 07.11 | 30

2007 | 08.11 | 02.04 | 146 | 03.04 | 30.04 28 01.05 | 06.10 | 159 | 07.10 | 02.11 | 36

2008 | 03.11 | 07.03 | 126 | 08.03 | 10.05 64 11.05 | 21.09 | 134 | 22.09 | 26.10 | 35

2009 | 27.10 | 09.04 | 165 | 10.04 | 26.04 17 27.04 | 23.09 | 150 | 24.09 | 07.11 | 45

2010 | 08.11 | 02.04 | 146 | 03.04 | 24.04 22 25.04 | 1210 | 171 | 13.10 | 11.11 | 30

2011 | 12.11 | 27.03 | 136 | 28.03 | 14.05 48 15.05 | 26.09 | 135 | 27.09 | 13.11 | 48

2012 | 14.11 | 07.04 | 146 | 08.04 | 08.05 31 09.05 | 05.10 | 150 | 06.10 | 20.11 | 36

2013 | 21.11 | 14.04 | 145 | 15.04 | 24.05 40 25.05 | 07.10 | 136 | 08.10 | 30.10 | 23

2014 | 31.10 | 21.03 | 142 | 22.03 | 05.05 45 06.05 | 28.09 | 146 | 29.09 | 15.11 | 48

2015 | 16.11 | 11.04 | 147 | 12.04 | 19.05 38 20.05 | 08.10 | 142 | 09.10 | 18.10 | 9

2016 | 19.10 | 10.04 | 145 | 11.04 | 16.05 36 17.05 | 26.09 | 133 | 27.09 [ 29.10 | 33

2017 | 30.10 | 12.04 | 165 | 13.04 | 01.06 50 02.06 | 25.09 | 116 | 26.09 | 13.11 | 49

2018 | 14.11 | 08.04 | 146 | 09.04 | 25.05 47 26.05 | 1410 | 142 | 1510 | 12.11 | 59

2019 | 13.11 | 02.04 | 141 | 03.04 | 10.05 38 11.05 | 02.10 | 145 | 03.10 | 01.11 | 50

Tpumevanue: 1 — Havano meprona (4MCiI0, Mecsl); 2 — KOHEIl Meproja; 3 — MpoJIoJi-
KUTEJIBHOCTh EpHOAa (YUCIIO AHEH).

Hcxons w3 TaONMIBI HATIIAIHO BHIHO, YTO HaWOOJEe MPOJOKUTEIh-
HBIMH CE30HaMH Trojia SBJIIIOTCS 3UMa U JIETO, Ha JIOJI0 KOTOPBIX NPUXOTUTCS
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nmo 143 ngua. Becna B 3amoBennmke «bactak» mgourcs 39 gHel, oceHb —
37 nueit. Camass xopotkas 3uma (126 nueil) ormeuena B 2008 r., nero
(171 menn) — B 2017 r. Camble paHHHE OaThl HACTYIUICHHUS 3UMBI 3a(UKCHPO-
Bael 19.10.2002r. m 19.10.2016 ., Becusr — 8.03.2008r., nera -
25.04.2010 r., ocenu — 18.09.2001 r. HanGonee mo3aHue 1aThl HACTYIUICHUS
ce3oHOB: 3uMa — 16.11.2015 r., Becna — 15.04.2013 r., gero — 26.05.2018 r.,
ocenp — 15.10.2018 r.

B pesynpraTe MpoBENCHHOTO HCCIEIOBAaHHUA MOKHO CAENATH CICIYIO-
M€ BBIBOBL:

1. CpenneronoBasi TemmepaTypa Bo3ayxa cocrasister +1,7°C, dro siB-
JseTcs KIMMaTuaeckoii Hopmoil. Hambornee XomomHbIi Mecsl roga — SHBaphb
co cpenHeil Temmepatypoil -21°C, caMbrii Terelii Mecsn — uroib (+13°C).
Pe3kux M3MeHeHWi B TemrepaType BO3AyXa B HCCIEAYEMBId MEpUoJ| He 3a-
(ukcupoBaH, B caMble TEIUIbIE T0Jla TeMIiepaTypa cocrapiser +2,7°C, B camble
xosoaHbie roapl — +1,2°C.

2. IIponomKHUTENbHOCT CE30HOB T0/Ia ©XKEroAHO MeHseTcs. Hamu
omnpeneneHo, uro B 2008 r. oTMedaeTcs camast KOpOTKasi 3UMa, caMOi JUTMHHON
oputa 3uma B 2009 r. Camas mpoJODKUTENbHAss BecHa 3a()UKCHpOBaHA B
2018 r., camas kxopotkas BecHa — B 2009 r. Camoe NpOIODKUTETHHOE JIETO
3apeructpupoBano B 2010 r., a camoe kopotkoe — B 2017 r. Camas ayinHHas
oceHb oTMeueHa B 2018 r., a camas kopotkas — B 2015 1.

3. B oTnmume oT Temmneparypsl BO3ayxa, KOJTHIECTBO OCAIKOB MEHSET-
csi 3HaunMTeNbHO. CpemHeroZoBoe KOJMYECTBO OCAIKOB COCTaBIsIeT 931 mm,
YTO BBIIIE HEMHOTO BBIIIE KIMMAaTHYeCKO HOpMbI. OCHOBHOE KOJIMYECTBO
ocankoB (10 75%) BeImagaer B Terioe BpeMs roaa. [Ipu aHanmze momecsiaHoO-
r'0 KOJIMYECTBA OCAJIKOB BBISBJICHO, YTO HAUOOJIbIIIEE UX KOJINYECTBO BHINAAAET
HIOJIe-aBrycTe, HaMMeHblIee — B sHBape-(enpae.

4. BricoTa CHEXXHOT'O TIOKpOBa B CPEIHEM 3a 3MMY COCTaBJseT 22 CM Ha
OTKPBITBIX IPOCTpaHCTBax U 19 cM — B Jiecy. MakcuMalibHast BEICOTa CHEXHOTO
nokpoBa 3adukcuposana 12.03.2015 r. (83 cm), muaumanpHas — 12.11.2019 r.
(7 cm). Haumnas ¢ 2016 1. mpociexxuBaeTcsl TCHACHINS K YMEHBIICHHIO BBICOTHI
CHE)XHOT'O TIOKpOBA KaK Ha OTKPBITHIX IPOCTPAHCTBAX, TAK U B JIECY.

5.CMmeHa Ce30HOB roja B 3allOBEJHHUKE IPOHMCXOIUT IIOCTEIIEHHO.
Hawubonee mpoaomkuTeNbHBIMA SBISIOTCS 3UMa U JIETO, CPEIHSS MPOIOIIKH-
TEJIHHOCTh KOTOPBIX B UCCIEAYEMBIA MEPUO]] COCTABIISIET 1Mo 143 maHsl.

6. IIponomkuTenbHas 3uMa C JIOCTATOYHO HU3KUMU 3HAUYCHHSIMHU TEM-
neparypbl, Majiasi MOIITHOCTh CHEXXHOTO MOKPOBA, JOCTATOYHO CyXasi BECHa W
BJI2YKHOE JIETO MOBBILIAIOT CYPOBOCTh KJIMMAaTa, TEM CaMbIM yXY/LIas yCIOBHS
JUTS IPOM3PACTaHUs M OOUTaHMS PA3TUYHBIX BUIOB (IOPHI U (hayHBI.
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AHHOTAIUSA. PaccmaTpuBaioTcsi H3MEHEHUsI TeMIEpaTypbl BO3yXa Ha TEPPUTOPUHU
Ceeproro nonmymapust B niepuog, 1850-2019 rr. mo nanasiM CRU. BrisBneHs! BpeMeH-
HBIE KOJIeOaHHS B TIOBEACHNH TEMIIEPATYPHI BO3/yXa, CBHIETENBCTBYIOIINE O €€ HepaB-
HOMEpPHOM XOJI¢ B PacCMaTpHBAaeMbIi MEePHOJ M MHTCHCHBHOM MOTEIUICHHH KIMMAaTa B
nocnenHue aecsaruwierus. IlpencrapieH aHanu3 TPEHIOB TEMIEPATYphl BO3AyXa U aTMO-
cdhepHbIX 0cankoB Ha TeppuTtopun Poccun mis 44-netnero nepuoaa (1976-2019 rr.), uro
MO3BOJIMJIO OLIEHUTh U3MEHUUBOCTh OCHOBHBIX KIIMMAaTHYECKUX MapaMeTPOB B MOCIIEHIE
necsaTuneTrs. JaHa orieHka KO3 QUIMEHTOB KOPPEIIMU MEeX Ty HHICKcaMu aTMochep-
Ho#t mupkysimun (AO, NAO, EAWR, SCAND) u Temnepatypoii Bo3ayxa EBpomneiickoit
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ABSTRACT. Changes in air temperature in the Northern Hemisphere in the period
1850-2019 are considered. According to CRU data. Temporary fluctuations in the be-
havior of air temperature are revealed, indicating its uneven course in the period under
consideration and an intense warming of the climate in recent decades. An analysis of
trends in air temperature and atmospheric precipitation in Russia for a 44-year period
(1976-2019) is presented, which made it possible to assess the variability of the main
climatic parameters in recent decades. Correlation coefficients are given between the
atmospheric circulation indices (AO, NAO, EAWR, SCAND) and the air temperature
of the European part of Russia, from the point of view of the relationship between the
circulation and thermal regimes.

IIpobmema coBpeMEHHBIX TIIOOATPHBIX W PETHOHAIBHBIX H3MEHCHUHA
OKpY’KaIoMel CpeAbl W KIMMaTa CTajda KaK HUKOTIa aKTyaJbHOH B CBS3H C
YCHIIMBAIOIIUMCS BIIMSTHHEM DPa3lIMYHBIX (DAKTOPOB aHTPOIIOTEHHOTO M ecTe-
CTBCHHOTO IIPOUCXOXKICHUS, CPEIW KOTOPBIX COJIHEYHAs W ByJIKaHHYECKas
AKTUBHOCTb, IPOLIECCHI, IPOUCXOASIINE B 3eMHOM Kope u sanpe [6]. B Poccuii-
ckoit @eneparuu B 2009 1. 6pu1a puHsTa KimmMaTidaeckas: TOKTpUHA, KOTOpast
oTpesienuia OCHOBHBIE HAINPaBJICHHUS Pa3BUTHS HOPMATHBHO-TIPABOBBIX, HKO-
HOMUYECKHUX U JPYTUX HHCTPYMEHTOB, MPHU3BAHHBIX 00ECIEYUTh 3aAIUTY TOC-
yaapcTBa OT HEONAronmpUATHBIX KIMMATHYECKHX IOCIEICTBHA M CO37aTh
MPEeanoChUIKK sl 3G(HEKTUBHOTO WCIOIB30BAHUS OJArOMPHSITHBIX BO3MOXK-
HOCTEH KITMMaTHYECKUX U3MEHEHUH [5].

CoBpeMEeHHOE COCTOSHHE NMPOOJIEMBl KIMMAaTHYECKUX W3MEHEHHH OT-
pakeHo B moclieAHMX oueHOYHbIX noknanax MI'OUK u Pocrumpomera, co-
TJIACHO KOTOPBIM B CBSI3U C BO3PACTaHHEM B aTMOC(epe KOHIECHTPAIMH Iap-
HHUKOBBIX T'a30B IPOUCXOIHUT HENPEPLIBHBIA POCT TI00ANbHON IPHIIOBEPX-
HOCTHOI1 TeMIepaTypbl Bo31yxa, KoTopsiil mpogomkutces B XXI eke [2; 10].

HeratuBHpIe  TOCIIEACTBHS  JUII  OPUPOJHBIX W COIHAIBHO-
HSKOHOMHYECKHX CHCTEM B Cllydae MOBBIIICHHUS CpeaHel II00anbHON TeMIepa-
Typsl Ha 1,5°C obcyxmarorcs B [3]. Kak m3BectHO, B mexabpe 2015 r. OpumH
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noamnucansl [laprkckue cornaieHusl, HanpapjieHHbIE Ha OrpaHHMYeHHe BBIOPO-
COB ITApHHMKOBBIX Ta30B B aTMocdepy, C Lebl0 M30exaTh NPUpOCTa CperHei
riobanpHOM Temmneparypsl Ha 2°C, B nocnenyromeM Ha Kimumaruueckom ¢dopy-
me B 2018 1. B Karounax (ITosbuia) aTot ypoBens Obut moHmkeH 110 1,5°C.

JelicTBUTENBHO, T7100aIbHOE TIOTEIUICHHE TTOCIETHUX JECATHICTUH BO
MHOTHX pErMOHax IUIaHEeThl, B TOM 4HciIe H Poccuu, COnpoBOXKAaeTCs YBEJIH-
YEHHEM YHClIa JHEH ¢ aHOMAIBbHBIMH SIBICHHUSAMH ITOTOJbI, PE3KUMH CKauKaMHU
TeMIIepaTyphl, BOSHIKHOBEHHEM BOIH JKaphl U Xonoza [4].

B pabote [8] oTMedeH pocT MOBTOPSIEMOCTH JHEH ¢ BBICOKIMH CYTOY-
HBIMH TEMIIEpaTypaMH, CyTOYHBIMH CyMMaMH OCaJKOB M YMEHBIIEHHE MOPO3-
HBIX 1Hel Ha EBpormeiickoit wactu Poccnn, a Ha tore Cubupu B Hagare XXI B.
YBEJIMYHIACH TOBTOPSIEMOCTh MOPO3HBIX M TEILIBIX AHEH, a TaKkKe THEeH ¢ dKC-
TpeMaJIbHBIMU 3UMHHMH OCaJIKaMH.

B [1] noka3zaHo, 4YTO COBpeMEHHOE TI00anbHOe MOTEIICHHE MPOUCXO-
JUT B TCUCHHE KOPOTKUX coObrTuit 1987/1988 u 1997/1998 rr. (mocpenactsom
ckaukoB 1987 u 1997 rr.), T. . OOHAPYKUBAETCS (ICCTHUIA» NOTEIUICHUS C
cepenunbl XX Beka.

Lenps HacTOsIIEH cTaTbl — pacCMOTPETh MPOCTPAHCTBEHHO-BPEMEHHBIE
W3MEHEHHSI TPU3EMHON TEMIIepaTyphl BO3/LyXa W aTMOC(EPHBIX OCAJKOB Ha
teppuropuu CesepHoro momymapust (1850-2019rr.) m Poccum B mepmon
1976-2019 rr.

Marepuajbl 1 MeTOABI HccaeA0BaHMii. B kauecTBe MCXOOHBIX HaH-
HBIX HCIIOJB30BAINCH JIaHHBIE O INPU3eMHON Temmeparype Bosnyxa (TB), B
y37axX peryssipHO#l reorpaduyeckoil ceTku S5x5°, Mo BceMy 3eMHOMY IIapy
(1850-2019 rr.) yausepcutera Bocrounoit Auriuu (qaausie CRU) [9] u man-
Heie 1251 mereoponorndyeckux crtaHnuii w3 ¢onga BHUUTMU-MIJ 3a
1976-2019 rr.

Kpome TOro, i1 OLEHKH JOJITOBPEMEHHBIX KIMMATHYECKHX H3MEHe-
Huii B [I0BOJDKBE MCIIONB30BATIMCH PE3YJIbTAThl MHOTOJIETHUX METEOPOJIOTHY e-
ckux HaOmromeHmit B Meteoponormdeckoii odceparopun (MO) Kazanckoro
yauBepcureTa (1828-2019 rr.).

MHoroneTHHe psibl 10 TEMIIEpaType BO3IyXa M aTMoc(epHbIM ocal-
KaM MOJBEPrajlich CTAaTHCTHYECKOW 00pabOTKe: HaXOJWIINCh CPEIHHE BEIH-
YHMHBI, KOAQQPUIMEHTH! KOPPEISIINY U HAKJIOHA JIMHEHHOTO TpeH[a, HU3Ko4a-
CTOTHBIE KOMITOHEHTBI BPEMEHHBIX PSIJIOB.

Pe3yabTaThl M MX 00cy:xkaeHue. Kak BUIHO W3 pucyHKa la, mpwuro-
BEPXHOCTHAsl CpenHss TojoBas Temneparypa Bo3ayxa (CI'TB) Cesepnoro
nosymrapust, At neprona 1850-2019 rr., uMeeT 4eTKO BBIPAKEHHYIO TCHICH-
1m0 K pocty. Huzkouactornas kommnonenta (HUK) ¢ nepuogom 6osee 30 et
BBIJICIISIET TI00ANbHBIE JIOJrONEPUOIHbIE KOJNeOaHHs B Hadale U CepeirHe
XX Beka obOycioBieHHble ecTecTBeHHbIMH (akTopamu. C 1910 mo 1940 rr.
Npoucxo i nogbeM TB 00ycioBiICHHBIH MOBBIMIEHHBIM YPOBHEM IpO3pad-
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HOCTH aTMoc(epbl Ul MPOXOXJICHUSI COJIHEYHON pajualuy BBUAY ociadie-
HUS BYJIKaHMYECKOM aKTMBHOCTU. B 3TOT ke mepuoj oTMeudaeTcs aKTUBHOE
apkrudeckoe mnoreruieHue. Haumnasg c cepeaunbl 1970-x rr. mo HacTosiee
Bpemsi, cornacHo kpuBoit HUK, npoucxomur 6bictpeiii poct CI'TB noutn Ha
0,8°C, uT0 00BICHSACTCS aKTUBHOH (ha30il COBPEMEHHOI'0 II00aTBHOTO MOTET-
JIeHUs M3-3a MapHUKoBoro >¢dekra. Ha sTom xe pucyHke la mpescraBiieHa
CHUHYCOUJANIbHAsI KpUBasi CKOPOCTU U3MEHEHUs TB 1o HHM3KOYaCTOTHOM KOM-
noreHTe (n3 TB mocmexytomero romga Beramraercs 1B mpensimymiero), co-
TJIACHO KOTOPOH XOpOIIO BBIABIAETCS KBa3H 60-meTHee KosebaHWe CKOPOCTH
pocra Temnepatypsl. Crieayer oTMeTuTh, 9to 60-70-eTHrEe KorebaHus Xxapak-
TEpHBI U1 MHOTHX HNPUPOIHBIX MporeccoB — TedeHus [ ompderpum B Cesep-
HOH ATIaHTHKE, HEPaBHOMEPHOW CKOPOCTH BpallleHHs 3eMIH, COJHEYHOH
AKTHBHOCTH, IMPKYJISIUH aTMOC(hephl U OKeaHa U JIp.
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Puc. 1. MHoroneTHui X0 cpeiHel rog0BOH TeMIepaTypsl Ha TEPPUTOPUI
CII (a) u Kazanu (0). 1 — ucxoxnsii psan, 2 — HUK ¢ nmepuogom 6oee 30 mer,
3 — mmenenne HUK (s CID), nuneiinsit Tpern (st Kazanm)

ITo marHEIM 00paboTKH MeTeoHabOMrOneHNH B MO 1. Kazanu Ha pucyHke
16 mpencraBnena mexronosas miaMerunBocte CI'TB B mepmox 1900-2019 rr.,
u3 Kotoporo, corinacHo kpuoit HUK, Buano, uro 3a 120 ner temnepatypa no-
BBICHIIAach puMepHo Ha 2,7°C. Otmernm, uto ¢ 1828 1. (BpeMs: Majoro jJegHu-
KoBOTO Tieproa) no Hactosmee Bpemsi CI'TB B Kazanu moBeicmiiach mouTH Ha
4°C, mpu 3TOM BKJIaJ INI00ANBHOTO (hakTopa B M3MEHYMBOCTH 3UMHEH TemIe-
patypsl coctaBui 37%, a netHeirt ~ 23%. DTO eCTEeCTBEHHO, TaK KaK B 3UMHHI
MIePUOJ] TPUXOJI COHEYHOH paguanuy MHHAMAJICH.

Crnenmyer Takke OTMETHTb, 4TO B Hagane XXI| B. Ha Teppuropun IIpu-
BOJDKCKOTO (enepanbHoro okpyra (IIPO) nmpousomien 3HAYUTETBHBIA CKAYOK
CI'TB na 1,2°C, npu 3TOM B 1Ba pa3a yMEHBIIUIACh MEXIOJ0Bas U3MEHYH-
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BocTh TB, a munumansHoe 3Hauenne CI'TB pesko moBwicuiock ¢ 0,55 mo
3,58°C [7]. Kpome Toro, cCorfacHO aHajau3a JaHHBIX JUIMHHOPSIHBIX CTAaHIUH,
B 3anannoil yactu [1PO (cranuun Kazans, [lensa, CapaTtoB) akTHBHBIN MpoO-
1ecc MOTeIUIeHHs KIIMMaTa Hadaicsi HeCKOJIbKo pansbie (B 1965-1970 rr.) yem
B BocTouHOW (cranimu Ilepmb, Yda, OpenOypr), rae OH pacTSHYJICS C
1965 no 1980 rr.

C ucnoxp3oBaHHeM JMaHHBIX 1251 MereocTaHIMi, pacHONIOXEHHBIX Ha
teppuropuu PO u3 ¢pomma BHUUITMU-MI 3a 1976-2019 rr., Opir 1MO-
CTpPOEHBI KapThl TpeHA0B TB m aTMocepHBIX O0CanKkoB AT IEHTPAIBHBIX Me-
CSIIIEB CE30HOB M T'OMOBBIX 3HAYCHUH, YTO MO3BOJMIIO BBIIEIUTH TEHACHINHU
W3MEHEHUs KimuMara 3a 44-netHuit nepuo. 31ech MPUBOASTCS KapThl CpeaHe-
TOJIOBBIX TPEHIOB OCHOBHBIX KITMMATHUECKUX MOKazarenei (puc. 2, 3).

7 0
Il oso 09 [ J-040 059 [ J-019 +019 [ Jo40 059 [Jlloso o9o [HN~-=120
[jos0.-079 [ ]-020.039 [ Jo20.039 [ Jos0.079 [JI100.1.19

Puc. 2. Tpenasl cpeaneronosoit remnepatypst (°C/10ner) 1976-2019

Kak BunHO 13 pucyHka 2., TpeHipl TB He BBIABUIM 3HAYUTEIbHBIX TEP-
PHUTOPUANIBHBIX KOHTPACTOB B U3MEHEHUsX Kinmara. [Ipaktudecku Bes Teppu-
Topusi Poccun oxBaueHa yMmepeHHBIM moTerieHHeM. Hawmbosee MHTEHCHBHO
OHO TIPOMCXOAUT Ha apKTUYECKOM mobepexbe Azmarckoi yactu Poccum u
apKTHYECKHX OCTpoBaxX. B wacTHOCTH, B paiioHe momyoctposa TaiiMblp k03¢-
¢unument HaknoHa JuHeWHoro TpeHga (KHJIT) pocturaer makcumyma
~1,2°C/10 ner. B uentpansHON u ceBepHOi yacTsax Cubupu moreruieHue 60-
Jiee BBIpaXkeHO, yeM Ha EBpormeiickoit wactu Poccun (EUP), raoe Beiensercs
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Kapemust u toro-3aman LleHTpansHoro QenepaibHOro OKpyra co 3HauY€HHEM
KHJIT = 0,60-0,79°C/10 ner.
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Puc. 3. TpeHas! cpeaHEroI0BBIX cyMM ocankoB (Mm/10met) 1976-2019

TpeHnpl, MOCTPOSHHBIE MO TOJOBBIM 3HAYECHHSIM CYMM OCaJKoB (puc. 3),
CBHIETEIBCTBYIOT 00 YBEIMYEHHHM OCaJKOB Ha Oosbmel yacti Poccun. Tak, Ha
nobepexne Oxorckoro mopst KHJIT > 25 mm/10 net. [loHmkeHue cymm ocaf-
KOB HaOmomaetcs B rieHTpe U Ha rore EUP, Ceseprnom Kaskasze, rne KHJIT mo-
panka -10 -14 mm/ron. Haubompiime odaru ¢ yMEHBIIIEHHEM OCaIKOB OTMeYa-
1otcst Ha 0. Hosas 3emus, tore Cpeaneit Cubupu, ceBepo-BocToke UyKOTKH.

Takum 00pa3zom, MPaKTUUIECKH HA Bcell Tepputopun Poccuu B mepuon
1976-2019 rr. mpoMCcXOoAMNIO MOTEIUIEHHE KiIMMara, Ipd 3TOM Ha OoJiblIei
gacti Poccun, 0coGeHHO B €€ a3MaTCKOM 9acTH, OTMEYAeTCs] YBEJINYEHUE Io-
JIOBBIX CYMM OCaJIKOB.

C menbio ONeHKH BIUSHUA aTMochepHoi mmpKymsun (ALl) Ha Tepmu-
YECKUH PEeXHMM PACCUNUTHIBAINCH MapHbIe KO3(D(MUIMEHTHl KOPPEAUN MEXITY
TeMneparypoii Bozayxa 95 cranumii EUP B nepron 1976-2019 rr. 1 uHnekcamu
All. PaccmatpuBaiichk 4-¢ HanOosee u3BecTHBIX MHAeKca All — Apkrudeckas
ociunsinus (AO), Cesepo-artnantideckoe konedanne (NAO), Lupkymsinuon-
Has Moja Bocrounas Atmantmka — 3amagHas Poccus (BA3P) u uHzekc
SCAND. B pe3ysbrare BBISICHWIOCH, YTO HUPKYIsiimoHHbIe Moasl AO 1 NAO
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HanOosee 3 PEeKTHBHO BIHAIOT Ha TEMIIEpaTypy Bo3ayxa 3amnana EUP B 3uMHuii
nepuoa (KO3 PUIUEHT Koppersiiuu I gocturaet 3Hadenuit 0,6; 0,7), 4To mpu-
BoaMT K notemienuro. Konebanus BA3P criocodcrByer nonmxkenuto TB B net-
Huii nepuos Ha Boctoke EYP (cBs3b oTpunarenshas, I = -0,7), ckaHIUHABCKUH
onoxupytonuii antunukiioH (naaexke SCAND) B Gosbiieli cTeneHu BIHSET 3H-
MOH Ha I0r0-BOCTOUHYIO 4acTh Tepputopuu EUP (r = -0,6), uro npuBoauUT K 1o-
Hwkernio TB. B manpHeineM mmaHupyeTcs MpoBECTH IMOI00HOE UCCIICIOBAHIEe
Ha a3MaTCKOM TeppuTopuu PoccuM M ¢ NMpHUBIEYEHUEM APYTUX LUPKYISALHOH-
HBIX WHACKCOB, B 9acTHOCTH, MHAekca TJK (THXO0OKEaHCKOE NECATHIICTHEE KO-
nebaHne), MPUBS3aHHBIX K KOHKPETHBIM reorpapuaeckuM paioHaMm.

Cmambvsa noocomosnena npu QuHarHcogou nodoepiicke epanma PODU
(npoexm Ne 20-55-00014).
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ABSTRACT. The purpose of this study is to determine the moment of time when a
stable transition of air temperature occurs through the studied threshold value.

3HaHME OCOOEHHOCTEH YCTONUYMBOTO Nepexoia CpenHel CyTOYHOM
TEeMIIepaTyphl BO3IyXa Yepe3 pa3IndHbIe TpaJallii BECHOH U OCEHBIO HEOOXO-
JIUMO, TaK KaK OHHU OINpPENeNAIOT HACTYIUIEHHE ITHX CEe30HOB B mpupoze. Ot
nepexo/ia TeMIeparypsl Bozayxa depe3 0°C BeCHOH 3aBHCIT CXOJ CHEKHOTO
MOKPOBA, MPOCHIXaHUE MOYBRI, BCKpbITHE pek [3; 4]. C mepexomom uepes +5°C
HAYMHAETCSl BETETAIUsI O3UMBIX M XOJOJOYCTOWYMBBIX KyIbTyp [5]. OceHbro
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HepexoJ] cpeHel CyTOYHOM TeMIepaTyphl Bo3ayxa uepes +5°C yka3blBaeT Ha
CMEHY JIETHETrO Ce30Ha Ha OCEeHHHH, a mepexon uepe3 0°C — Ha npekpaleHue
BEreTalll PacTEHHH, MOSBJICHUE NEPBBIX 3aMOPO3KOB, OKOHYAHHE IOJICBBIX
MOJB3YIOTCSl CHHOITHKH, arpoMeTeOpoJiorH, TUAponord [ unpomerueHTpa
Poccuu 1 cienpanucTtsl Apyrux opradusanmii [1; 2].

JlaHHbIe 0 mepexoze Temmeparyp uepe3 HpHJIeNbl ObUTH B3STHI HA Me-
teoctannuu O610BKa (YBapoOBCKHHA paiioH). YdeT mepexona TemIeparyp de-
pe3 mpenensl BEJcs B BECCHHUN U OCEHHUI MEPUOL.

B mpomnecce paboTel ObITH BBIYUCICHB! BECEHHUE M OCCHHHUE JATHI TIE-
PEXOIOB CperHEN CyTOYHON TeMIIEpaTyphl BO3IyXa dyepe3 KOHKPETHbIE Mpee-
161 (0°C, +5°C, +10°C, +15°C) u 66Ut cCPOpMHUPOBAHBI TAONUIHEIEC JaHHBIC 32
nepuon 1930-2018 rr. [laThl mepexo1oB, OCPEIHCHHBIC MO TPUAIATHICTHSIM,
MpeCTaBJICHbl Ha pUCYHKaxX | u 2.
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Puc. 1. lunamuika u3MEHEHHsI YCTOWIUBOTO MEpPeXo/1a TEMIIEPATyp depes
0,+5;+10°C, +15°C B ocennue BeceHHnue mecsipl 3a nepuop ¢ 1930-2018 rr.

W3 pucynka 1 BUAHO, 9TO CpefHel AaTOM yCTOHYHMBOTO Iepexo/ia TeM-
nepaTypsl uepe3 0°C B BeceHHMI niepuo/ sBiisieTcs 27 mapra. [Ipu aToM camas
paHHAA JaTa Mepexoaa cpeIHel cyTouHOH TemnepaTypsl Bo3ayxa yepe3 0°C B
CTOpOHY TOBBIMeHH Habmronanack 23 despans 2016 roxa, a camas mo3IHASA
16 ampenst 1941 roxma. 31ech MBI MOKEM 3aMETHTh IOCTENEHHOE CMEIIEHUE
Jar Ha Ooyiee paHHMH mepuoj. B Tabmuue 1 mpencraBieHbl OCpeHEHHBIE 110
30-neTusiM BeceHHME JIaThl ycTOHUMBOTO repexosa yepe3 0°C u +5°C.

Jusa +5°C cpenneii naToil ycTOHYMBOro nepexoja TeMIepaTypbl CTalo
11 anpens. 31ech MBI Tak ke MOXEM JaT Ha Oosiee paHHHe cpoku. Camoil paH-
Hel J1aToi yCTOMYMBOTO Mepexojia Cpe/lHeld CyTOUHOU TeMInepaTypoil Bo3ayxa
yepe3 +5°C B cTopoHy moBbIeHUs Habmoganacek 24 mapta 2008 roxa, a ca-
Mast io3aHsist 29 ampens 1987 rona.
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Tarxxe Ha pucyHke | mpencTaBiieHbl Ipad)UKd, MOKa3bIBAIOIIAC TCH-
JICHIIMI0 M3MCHCHUS YCTOWMYMBOIO IMEpPexojia TEMIIEPaTyphl Yepe3 3HAYCHUS
+10°C, +15°C Becnoit B nepuoy ¢ 1930-2018 rr. Kak MBI MOXeM 3aMETUTh,
JIaThl YCTOWYMBOTO MEPEX0/ia TEMIepaTyp CMECTHIIUCh He3HaunTeIpHo. Cpe-
Hell matoit mepexoza uepe3 +10°C saBnsgercs 25 anpend. Camoill panHell naToit
YCTOWYMBOTO MEpexo/a CpeIHed CYTOUHOM TeMIepaTypod Bo3Ayxa uepes
+15°C B cropoHy mnoBbImeHns HaOmonamack 15 anpems 2012 roma, a camas
mo3ausa 12 uronsa 1941 rona.

Jus +15°C cpenneit natoit nmepexoxa sisisiercs 18 mas. Kak u B cimyqae
¢ mepexoaoM gepe3 +10°C maTel mepexoaa CABUHYIUCH HE 3HAUNTENHHO + 5°C
THEH OT CpeIHero 3HaYeHHs 3a BECh paccMaTpuBaeMblil mepuoi. OcpenHeH-
Heie 1m0 30-JeTusM BECEHHHE JaThl YCTOMYMBOTO mepexoaa uepe3 +10°C,
+15°C npencrasieHsl B TabiuIe.

Tabnumna 1
Ocpennennbie o 30-1eTHsIM 1aThl YCTOHYUBOTO MEPEX0/1a
yepes 0°C u +5°C; +10°C, +15°C

HurepBan Bpemenu

JlaTbl ycTOWYMBOrO nepexoaa
gepe3 0°C

JaTbl ycTOWYMBOrO nepexoaa
gepe3 +5°C

1931-1960 1 anpens + 7 aHei 15 anpenst + 5 gueit
1961-1990 27 mapra £ 11 nHeit 11 anpenst = 10 queit
1988-2018 21 mapra + 8nHei 8 ampenst + 8 nHel

HurepBan BpemeHu

JaTbl ycTOWYMBOTO
nepexona gepes +10°C

JaTbl ycTOWYMBOrO nepexoaa
gepes +15°C

1931-1960 30 ampens = 10gHei 21 mas = 12 gHeit
1961-1990 23 anpens + 8 qHei 14 mas £+ 11 nueit
1988-2018 21 anpenst + 7 nuei 18 mas + 14 nueit
02.aHB
13.4ek | i

23.HoA -

03.HoA -

14.0kT

24.ceH

04.ceH

+5°C

15.a8r

Puc. 2. J/luraMuka H3MEHEHUS YCTOIUNBOTO MIEpexo/ia TeMIIEpaTyp
gepes 0, +5; +10°C, +15°C B ocernnue Mecs1isl 3a nepuo ¢ 1930-2018 rr.
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Ha pucynke 2 npezacraBieH rpaguk AMHAMHKN U3MEHEHHST YCTOWYHNBOTO
nepexofa Temmeparyp uepes npenensl +15°C u +10°C B oceHHuit mepuof,.
Cpenneit naroii mepexonma Temreparypsl uepe3 +15°C B mepuox ¢ 1930-2018
cTano 8 CeHTSOps. 3/1ech XKe MOXKHO CKa3aThb, 4To 29 CeHTSOps SABISIETCS NaTon
ycroiuuBoro nepexoaa anst +10°C. Ilpu 3ToMm camas paHHAA AaTa Hepexoja
cpenHell cyToYHOW TeMmepaTypsl Bo3ayxa depe3 +15°C B cTOPOHY MOBBIIICHUS
HaOmonanace 22 aprycra 1935 roma, a camas mo3muss 3 okTsOpst 1974 rona.
A mns +10°C camoii panHe# matoit OymeT sABmsAThCsA 7 ceHTsI0pa 1956 roxa, a
camas mo3HssA 24 okTsi0ps 2009 roma. B tabnmie 2 mpencTaBIeHBI OCpEAHEH-
Hele 0 30-TeTHsM OCEHHHWE IaThl yCTOWYMBOTO mepexoma depe3 +15°C m
+10°C.

Tarxoke Ha pucyHke 2 mpencTaBieH rpaduk nepexoaa TeMmeparyp ue-
pe3 0°C u +5°C B cTopoHy NOHMXKeHHsI B oceHHHI nepuona. CpenHeil matoi
ycroituuBoro nepexona uepe3 0°C saBisiercsa 12 HoA0ps, a st +5°C 31oif na-
Toil siBnsieTcst 20 okTa0ps. [Ipu 3TOM camas paHHsS AaTa mepexoia cpeaHeit
CYyTOYHOH TeMIepaTypbl Bo3ayxa dyepe3 +5°C B CTOpOHY MOBBIIMIEHUS HAOIIO-
nanack 24 centsiops 1977 rona, a camast no3nusis 19 Hosi0ps 2010 roga. A ans
0°C camoit panreit matoit Oymer sBisAThCS 13 okta0ps 1976 roma, a camas
no3nHssA 19 nexadbps 2006 roxa.

Tabmuma 2
Ocpennennsie o 30-1€THSAM OCEHHHUE NaThl
ycToiuuBoro nepexoaa yepes +10°C, +15°C

Wntepsai Bpe- JlaTel ycToitunBOro nepexoaa JlaTel ycToi4MBOrO nepexosa
MEHU yepes +15°C yepe3 +10°C
1931-1960 8 cents0ps = 10 nueit 28 ceHTs10ps £9 nHeit
1961-1990 8 ceHTs0ps +8 nHEH 27 cents0ps £ 7 nHei
1988-2018 9 centsa0ps + 11 nHei 2 okTs10ps £10 gHEl
Wntepsai Bpe- JlaTel ycToitunBOro nepexoaa JlaTel ycToH4MBOrO nepexosa
MEHU yepes +5°C yepes 0°C
1931-1960 18 okTs10ps £ 10 nueit 11H0s0pst 9 nHel
1961-1990 17 okTs10ps +8 nHel 4 Hos10pst & 7 nHel
1988-2018 22 oktsi0pst = 11 nHelt 17 Hos16pst 10 mHEH

I/ICXOHH 13 OpEAaACTaBJICHHBIX Fpa(bI/IKOB, MOXHO 3aMCTUTHb, UTO OAThI

YCTOMUYMBBIX TEMIIEpaTyp MO AAHHOW METEOCTAaHIWM CABUHYIHMCH Ha Ooiee
PpaHHHE CPOKH.
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ABSTRACT. The analysis of the regional and temporal distribution of the current
trends of the most significant meteorological parameters for the river runoff in the ba-
sins of the Northern Dvina, Volga and Ob is carried out. It is shown that global climate
changes since the mid-twentieth century and their regional manifestations are reflected
in the fluctuations of the main climatic factors of the annual river runoff and, as a result,
determine its trends over the past few decades.

YBenudyeHue BIarocoaepKanus aTMOCGHEpbl U POCT OCAIKOB SIBISETCS
3aKOHOMEPHBIM CIICACTBHEM COBPEMEHHOIO III00aTbHOTO MOTEILICHHS, Oepy-
miero Hagano ¢ Hagana 1970-x rr. HecMoTps Ha ri100anpHBIN XapakTep H3Me-
HEHUI NMPU3EMHOI TEMIIEpaTypbl U OCAJKOB, UX PErHOHAJIBHOE paclpenesie-
HHUE BeCbMa HEOTHOPOIHO, OCOOCHHO B OTHOIICHHH OcankoB [1]. Dta HeomHO-
POTHOCTH CBsI3aHA C KPYIMTHOMACIITAOHOW aTMOC(hEpHOW MUPKYISNUEH, KOTO-
pasi ompeneNseT aHOMAaJIHUA OCAJKOB M TEMIIEPaTyphl H OTPAXKAECTCS B MOJIX
MHOT'OJICTHUX CPEIHHX 3HAUCHHH 3a OoJiee MPOJOKUTENbHBIC meproabl. C
Hauana 1970-x no cepeaunsl 1990-X rog0B NPOUCXOAUT CYIECTBEHHBIA POCT
poau Ceepoatnantudeckoro kojeoanus (NAQO), ¢ KOTOPBIM CBSI3aHO yCHJIC-
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HHE 30HaIBHOTO NepeHoca He Toabko Hax ETP, Ho 1 Ha ceBepo-3amane Cubu-
pu BIIIOTH 10 Oacceitna Enncest. C cepenunbl 1990-X Tro10B KapTHHA MEHSET-
Csl — PE3KO YBENUYUBACTCS BIMSHUE CKaHIMHABCKOTO aHTUIMKIOHA (Scand) ¢
aKTUBHU3alMed apkTudeckux BropkeHuit Ha ETP u Samamnyro Cubups (B mo-
JoxuTenbHON ase) [4].

CmMmeHa pexxuMa KpYITHOMAacCIITaOHOH IMPKYJISINK SBISIETCSI OCHOBHBIM
(hakTOpOM 3HAYUMBIX I GOPMHUPOBAHUS KPYITHOMACIITAOHOTO PEYHOTO CTO-
Ka U3MeHeHui. B xone cpenHell TemnepaTyphl 3UMbl Ha ceBepe EBpazun 3tu
MEPUOIBI OTIIMYAIOTCS PE3KUM POCTOM ¢ Hadana ¢ 1970-x rogoB u ero 3amen-
JICHHEM CO BTOPOii mooBUHEI 1990-X rooB, MOTYyYHBIINAM B 3apyOeKHON JTH-
Teparype Ha3BaHuMe «warming hiatusy, mimm «maysa B moteruiennm». O6061ie-
HHE NPOCTPAHCTBEHHBIX W BPEMEHHBIX BapUalWil KIMMAaTHYECKUX XapaKTepH-
CTHK NPHUBOJUT K BBIBOJY O 3HAUYNUTEIbHBIX U3MEHEHHUAX, KOTOPBIC IS 3amai-
HOW yactu Teppuropun Poccuu 3a nocnenuue 30-40 et B 11eJI0M XapakTepu-
3YIOTCSl YBEJIMYCHUEM TEMIIEPAaTYPHOTo (hOHA 3UMBI U JIETa U POCTOM OCa/IKOB
Ha Oosblel yactu Tepputopur. C 3TUMH K€ LUPKYISLUOHHBIMU (DaKTOpaMu
CBS3aH PEXHUM 3UMHEH aKKyMyJsIIMH cHera Ha Tepputopuu Poccun, u B
nepByto ouepens Ha ETP u B 3amagnoit Cubupu [3; 4]. OdeBuIHO, Takue W3-
MEHEHHS NPHUBOJAT K CYIIECTBEHHBIM TpaHC(HOpPMALMSIM PEXHUMa TETIIo- Bia-
roo0ecreyeHHOCTH KPYNHBIX peuHbIX OaccelHoB. Llenb maHHOTO mMccienoBa-
HUS COCTOMT B aHAIN3€ NMPOCTPAHCTBEHHOTO M BPEMEHHOTO pacIlpeieieHUs
KIMMaTHYeCKUX TCHACHIMH B KPYIHBIX peUHBIX OacceiiHax Ha 3amaje Poccun
M OLICHKE MX BKJaJa B W3MEHEHMs KPYITHOMACIITAOHOTO PEYHOrO CTOKa B
YCIOBHUSAX COBPEMEHHOTO I100aIBHOTO MOTEIUICHNUS.

Oyenku 6Kk1a0a KIUMAMUYECKUX (DAKMOPO8 8 USMEHYUBOCTb 20008020
cmoka CesepHoit JIunbl, Bonru n O6u. PaccmarpuBaemslie peuHsie Oacceii-
HBI, KaK ¥ OOJIBIIIMHCTBO PeK Ha ceBepe EBpa3uu, OTHOCATCS K pPeKaM CHETrOBO-
rO NUTaHUs. 3UMHSA aKKyMYJISIHSI CHETra U ero BeCeHHee TasgHue obecrieunBa-
et ot 60% (Cesepnas [Isuna) g0 70-90% (Boxra u O6b) UI3MEHUNBOCTH T'OJI0-
BOTO CTOKa. Pa3zpaboTaHHbIe B IIpoliecce BHIMOJHEHUS 1-T0 1 2-T0 3TanoB npo-
€KTa PerpecCHOHHBIC MOJIETIH TOJI0BOTO CTOKA (Tabi. 1) MOKa3bIBAIOT, YTO M3-
MEHYHMBOCTBIO TBEP/BIX OCAJAKOB MM BOJHOTO SKkBUBasieHTa cHera (BOC) 00b-
SICHAETCSL OCHOBHast noist, 10 46%, oOlmell W3MEHYMBOCTH T'OJOBOr0 CTOKA
paccMaTpuBaeMbIX peK (B 3aMBIKAIOIIEM CTBOPE) U €T0 JIMHEHHbBIE N3MEHEHH,
B YaCTHOCTH, TPEH/BI TOZOBOTO CTOKA B MEPHOJ] OBICTPOTO POCTa 3UMHEH TeM-
nepaTypsl ¢ Hadana 1970-x mo cepenuasr 1990-x.
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Tabuuua 1
[NapaMeTpbl MHOXKECTBEHHOMN PErpPECCUOHHON 3aBUCUMOCTH T'OJJOBOTO CTOKA
pek CeBepnast [Isuna, Bonra u O0b 0T KJIIMMaTHYECKUX (PAaKTOPOB

ITapameTpbl MHOXKECTBEHHON perpeccun
0111 00BSICHEH-
Knumarude- Kospu- Koapdpumuent foﬁ U3MEHUYHBO- . | Ypo-
CKHE napameT- [HCHT TMorpem- KOppeJsiLuK cru R?% Kpurepuii BEHb
PpEI perpec- HOCTh R (Haxomnen- (HaKOIUICHHAs U Crvionen- 3HAUM-
cg" HBIIT) MHMBUYalb- Tat MOCTH P
Hasi)
Cesepnas IBuna (1966-2015)
P 0,71 0,15 0,65 42 42 4,78 0,00
Py 0,13 0,03 0,78 61 19 3,82 0,00
Tie=1 -0,52 2,28 0,84 71 10 3,19 0,03
Boura (1966-2012)
P 0,47 0,08 0,63 40 40 5,59 0,00
Py 0,23 0,05 0,75 56 16 4,58 0,00
Pyt =-1) 0,17 0,05 0,81 66 10 3,19 0,00
Tie-1 -0,52 2,32 0,87 "7 11 2,15 0,04
065 (1966-2008)
P 1,86 0,38 0,68 46 46 4,86 0,00
Py 0,45 0,15 0,77 59 13 3,04 0,00
Pt =-1) 0,29 0,14 0,80 64 5 2,08 0,04

[pumeuanune. P, — TBepable 0CaukH; Py, P = -1y — XHJIKHE OCAJKH TEKYLIETO M
HpEIIIECTBYIOIIEro roaa; T (; = _1) — CpelHss TeMIepaTypa JeTa NPeamEeCTBYOMIEro
roja.

Pezuonanvuan cmpyxmypa xonebanuii meepovbix 0cadkos u ux céia3v ¢
KpynHomacuimaonou ammocgeproi yupxyrayueu. Takum odpa3om, Hanboee
3HAYUMBIMH U151 POPMHUPOBAHHS CTOKA SIBJISIFOTCS M3MEHEHHS! TBEPIbIX OCal-
koB. Ha pucyHke la npencraBieHO pallOHHpPOBaHHE 110 OJHOPOJHOCTH KOJIe-
GaHMii TBEPIBIX OCAJKOB, BHIIIOJIHEHHOE C NMPUMEHEHHWH aHallu3a SMIIUpUYe-
CKUX OPTOTOHAJIBHBIX (YHKIMH IO JAHHBIM CTaHIMOHHBIX HAOIIONCHHUH W3
apxusa BHUUI'MU 3a 1966-2015 rr. bomemias wacts Bomocbopa O6m, Ce-
BepHOU /IBUHBI M OCHOBHAs CTOKOOOpa3yromas JacTh Oacceiina Bonru — Bo-
nocoop Kambl BXogsar B enuHbIi paiioH (1), XapakTepnu3yronmics cBI3aHHBIMA
MEKXTOJIOBEIMH  KOJICOAHMSMHM TBEPJABIX OCAJAKOB W OTIMYAIOIIMICA HX
HauOOoJbIIEH H3MEHYHBOCTBIO.
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1) I-1V — nomepa paiionos; 2) ceemno-cepas munusi (0, 6, 2)
ouepuusaem 061ACMU CMAMUCTIUYECKU 3HAYUMBIX KOIDPuyuenmos
xoppenayuu (p<0,05)

Puc. 1. PalioHbI OTHOPOIHBIX KOJIEOaHUI CYMM TBEPJIBIX OCAIKOB, 4,

1 KOPPENALUs CyMM 3UMHHX OCaJIKOB (AeKaOpb-MapT) ¢ MOJaMH KpyITHOMAc-
mrabHoi atMocdeproit mupkynsiun EA, 6, Scand, B, NAO, r, 1966-2015 rr.
(10 TaHHBIM CTAaHIIMOHHEIX HaOmoneHni u3 apxusa BHUUT' MU,
http://www.meteo.ru u Northern Hemisphere Teleconnection Patterns,
http://www.cpc.ncep.noaa.gov). Ceetno-cepast tunus (0, B, I') O4epUUBACT
00JIaCTH CTAaTUCTHYECKH 3HAYMMBIX K03 duuueHToB Koppessauun (p<0,05)

HupkynsunonHble (GakTopbl M3MEHYMBOCTH OCAIKOB B paiione |, co-
IJIACHO BBINIOJIHEHHBIM PErpecCHOHHBIM OLIEHKaM, CBSI3aHbI C LEHTpaMH Jeii-
creust armoctepsr (LJJA) u3 apxusa Northern Hemisphere Teleconnection
Patterns (http://www.cpc.ncep.noaa.gov): East Atlantic (Bocrounoatnaruue-
ckuii, EA) — 30% m3menunBoctr, Scandinavian (CkangunaBckuii, Scand) —
17% wu North Atlantic Oscillation (CesepoarianTuueckoe konebanune, NAO) —
10%. B nputeraromiem ¢ roro-3amanaa paone |V (¢ nmepexomHoi 30H0M), KOTO-
pBIii OXBaThIBAaeT 3alajHyl0 YacTh BogocOopoB CesepHoil JIBunBI M Bonrw,
HauOOJIbIIAs 0 H3MEHUYUBOCTH, 25%, 00bsICHAETCS Koebanusamu Scand.

IIpencrasnennsie Ha Puc. 1 6, B, T K03()(UINEHTHI KOPPEISIIHH MEKITY
CyMMaMH 3UMHHX OCaJKOB (ZeKkaOpb-MapT) M MOJaMH KpYyIHOMAacIITaOHOM
armocdeproit nupkymsiuun EA, Scand, u NAO. Haubosee WHTEHCHBHBIE U
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MacuTabHble aHOMaJIMKM 3UMHHUX OCaJIKOB CBsI3aHbI ¢ Mool EA; oHa oTpaxaeT
UPKYJISIIMOHHBIE YCIIOBHS BBIXOJA I0XKHBIX LIUKJIOHOB, C KOTOPBIMHU 3UMOH B
YMEpEHHbIX HIMPOTax CBA3aHbl OOMIIbHBIE cHeromajabl. Camasl TecHas Koppe-
nsms, o 0,6-0,7, Habmomaetcs Ha Bomocoope O6u, koppensnus ot 0,4-0,6
MPOCJIEKHUBACTCS M B BepXOBbsiXx Kambl m Ha Oousblueil yactu Bomocoopa Ce-
BepHoii [IBuHbl. CBsi3aHHble co CKaHIMHABCKAM aHTHUIMKIOHOM (Scand) apk-
TUYECKHe BTOPKEHHUS (GOpMHUPYIOT MepHUIHUT OcaakoB B OacceitHax CeBepHOU
Jsunbl 1 Bonrn (xoppermstmus no -0,8) u 3aTparuBaroT cpegHioro 4actb O0b-
Hpteimckoro GacceiiHa.

Hsmenenus ocaokos u ux ¢pazogozo cocmasa 6 bacceiinax CegepHotl
Heunsi, Boreu u Ob6u. MHOTOIETHHE W3MEHEHUS CYMM TBEPIBIX OCAIKOB OT-
paxxaroT kojebanus ykazaHHbIX LIJIA (puc. 2 a, 0), IEMOHCTPHUPYS BO3POCIIYIO
¢ cepenunbl 1970-X IT. ©I3MEHYUBOCTh, KaK B BRICOKOYAaCTOTHON 00J1acTH, Tak
U B 00J1aCTH KBa3UJIECATUIICTHUX MEPUOJUIHOCTEH. MI3MEHEeHUs 0Ca/IKOB, BBI-
NaJaliX B BUJE cHera, B 0acceliHax Bonru nu O6u tecHO cBs3aHbl, Koaddu-
1ueHT xoppenanuu 0,63; cTaTUCTHYECKH 3HAauMMasi, HO MEHee TeCHasl CBS3b,
0,37, mpocnexuBaeTcsi Mexay Oaccerinamu Bonru u CeepHo#t [[BuHbI. Xa-
PaKTEpHBIM U X0/1a TBEPABIX OCAIKOB B PACCMATPUBAEMBIX OACCEHHOB SIBIISI-
eTCsl X MHTCHCHBHBIA pocT ¢ Hadana 1980-x rT. (Cc mepephIBOM B CepeliHe
1990-x) u coxpamenue ¢ Hadana 2000-X IT. DT 0COOCHHOCTH COOTBETCTBYIOT
3aKOHOMEPHOCTSIM HM3MEHEHUS KPYHMHOMACIITAOHOM aTMoc(hepHOil IMpKyIs-
MM U aKKyMYJSIIUH CHETa B NEPHOJA COBPEMEHHOTO HOTEIUICHHS, C YYETOM
(haser OBICTpOTO pocTa 3UMHEH TeMIlepaTypsl ¢ Hadana 1970-x rr, u mays3sl B
noteryieHnu ¢ cepeaunbl 1990-x — nayane 2000-x [4]. HenpepbIBHBIN TpeH
TBEPABIX OCaIKOB, okono 7MM/10 net, HabmogaeTcs Toabko B Oacceline Ce-
BepHOM /IBHHBI, €ro BKJIaJl B 0OLIYI0 M3MEHYMBOCTh cOCTaBIsieT 9%.

PocT roioBbIX CyMM JKHJKUX OC3JIKOB OTMEYaeTcs BO BCEX Tpex Oac-
ceifnax, Hauboiiee BLICOKHE ero Temmbl, 13 MM/10 ner, HabmoxaroTes B Oac-
ceitne CesepHoii [IBunbl, B Oacceiine Boaru u O6u — okono 10 mm/10 set.
Haubonpmmii BKiIaq TpeHIa B OOIIYI0 H3MEHYUBOCTD JKHAIKUX OCAAKOB, 14%,
otMmeuaercst B 6acceline O0u. Mero1oBble KoseOaHus KUIKUX OCAIKOB CBS-
3aHBI B OacceitHax O0u u Bonrn, ko3¢ ¢unment koppemstauu 0,50, a Takxke B
Oacceitnax CesepHoit JIuasl u Bonru (0, 44).

92



300
280 -
260
240
220
200
180
160 -
140 -
120
600

550
500 -
450
400 -
350 -
300 -
250 -~

EmEEE OE@oED
HOSEE EEEEE
2,0 EEEEE T !!!!! oomEm
EEmEm EEmmE
ik EEEmmEEEE w L aesEEERnEEE EEEEm
= EEEEE (ep—
smms sEEEEE oonoo
1,6 - LLTT T bl EEEEE
1.4 EmmEE
1,2 ; ; . ‘ ‘
1965 1975 1985 1995 2005 2015

m1 m2 m3
Venosuvie obosnauenus: 1) Cesepnas [suna; 2) Obw; 3) Bonea
Puc. 2. i3smMeHeHuUs rofoBbIX CyMM TBEPABIX Py, a, M skHAKHX Pjig, 6, 0cankoB
(ToOBBIE M S5-JT€THUE CKOJIB3SIIIUC CPETHIE), a TAK)KE MX COOTHOIICHHUS
Piiq /Psol (B cpemem 3a 5 net) B 6acceitnax CeepHoit [{BuHb1, O61 u Bonru
B 1966-2017 . (110 JaHHBIM CTAHIIMOHHBIX HAOJIIOICHUH U3 apXHUBa
BHUUI'MU http://www.meteo.ru)

B cooTBeTcTBHE C pacCMOTPEHHBIMH M3MEHEHISIMH MEHSETCS COOTHO-
IIEHUEe KUJIKUX U TBEPIBIX OCAJKOB B T'OJIOBOM cymme (puc. 2 B) — B Oaccei-
Hax Bosnrum n OOu oHO Bo3pactaeT mpumepHo Ha 5% 3a 10 net, B OacceiiHe
CeBepHoii JIBHHBI TpeH HE BBISBIAETCS. BMecTe ¢ TeM, BBIACIAIOTCS TEpHo-
JIbI aHOMAJIFHO BBICOKOT'O/HMU3KOTO BKJIQJA KUIKUX OCAIKOB — Hanboiee HU3-
KHAU BKJIAJ] XKHJKAX OCAIKOB JUIL BCEX BOAOCOOpPOB oTMewaics B KoHie 1990-
x-Havane 2000-x rr.; Hambonee BBICOKHiA: B OacceitHe CeBepHO#l JIBHHBI —
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mocie 2005 r., B Bacceitne Oou — B xonue 1990-x., B Gacceitne Bonru — B
koHue 1980-x rr.

M3meHeHre NPONOKUTENILHOCTH 3ajieTaHusl CHEXKHOTO TOKpoBa 3a
CYET OCEHHEro MoTerieHus [4], Hapsay c ero Oojiee paHHUM pa3pyLICHHUEM,
ABJsieTcs (aKTOpPOM pOCTa OCaaKOB B XKHUIKOH (ase, 3a cueT TBepaoi, B Oac-
ceitnax O6u u Bonru ¢ wayana 2000-x rr. Ecnu B 6acceiine O0u B TeucHHe
3UMBI COXPAHSETCSl OTpHIATENFHAs TeMIlepaTypa, dacThle OTTEIEIH B IOTO-
3amagHoil Jactu OacceliHa Boirw mpuBOAST K M3MEHEHHIO CTPYKTYPHI CTOKA
[5]. B mepmon 3umuero moreruienust 1975-1995 rr. BKIag )HUAKAX OCAIKOB B
W3MEHYHNBOCTB TOOBOTO CTOKA (BKJIIOUAs BIMSHUE OCAIKOB IPEAIIECTBYIOMIE-
ro roja) CTaHOBUTCS JOMHHHUPYIOIINM, AocTHras 64%, a BKJIag TBEPIBIX
ocaJKoB cHIKaeTcs 10 11%. YBenuueHneM BKIIaia KHUIKUX OCAIKOB MpesIie-
CTBYIOLLETO ToJa (Hapsay ¢ TeMIepaTypoil 3SMMHHUX MECSIEB) IIIaBHBIM 00pa-
30M OIpeenseTcs H3MEHUUBOCTh 3UMHET0 CTOKA M CHIDKEHHE YKCTpEeMalIbHO
BBICOKHX 00BhEMOB BECEHHET'0 CTOKA.

Tpenovt nemneti memnepamypsl u ux NPOAGIEHUE 8 USMEHEHUAX 20008020
cmoxka. I1oBbllIEHNE JIETHEH TeMIEpaTyphl U yBEIUUEHUE NIOTOKA MIPSIMOM COJI-
HEYHOH paJuanuyl SBISIOTCS OCHOBHBIMH (PaKTOpaMH HCTIAPEHUS C MOBEPXHO-
CTH PEYHOTO OacceiiHa, T. €. PaCXOIHON cocTaBIIoNIe BogHoro Oanmanca. [Ipo-
CTPAHCTBEHHOE paCIIpeeNICHHEe TEMIIEPATypHOTO TPEHIa B CPEIHEM 3a TPH JICT-
HUX Mecsna ¢ cepenubl 1980-x rr. (puc. 3a) oTpa)xkaeT BO3pACTAIOIIYIO POIb
OJMOKHUPYIOIIUX aHTHUIMKIOHOB B (DOPMHPOBAHHUHU JIETHETO MOTOJHOTO PEXKHAMA,
CBSI3aHHOE C OCJTa0JIeHHEM 30HAIBHOW IUPKYJAIMU ¢ KoHa 1980-x — Hagama
1990-x rr. [4]. C atoro nepuoja Ha ceBepe EBpasuu oTMedyaeTcss HHTEHCHBHBIN
POCT JIeTHEH TeMIepaTypbl — TEMIIbI pocTa M 3HauuTenbHbIH, 40-50%, BkIag B
W3MEHYMBOCTh JIETHEH TEMIIepaTyphl AelaeT ero BO3JACHCTBHE HA MPUPOIHYIO
cpeny OoJiee OLIYTUMBIM IO CPABHEHHUIO C POCTOM 3UMHEH Temmeparypsl. H0ro-
3amajiHasl U eHTpajibHas yacTh OacceiiHa Bonru u 3amagHas yacte BogocOopa
CesepHoii JIBUHBI HaxomsTCsl B o0yactu pocra temmeparypst 1,0-2,5°C/30mer,
Ommke K Ypady TemIlbl JIETHEro MoTeIuieHus Hmke, okono 0,5-1,0°C/30mer.
Bacceiin O0w, Kak BHJHO W3 PUCYHKA 3, CYIIIECTBEHHO OTIMYAeTCs claObIM, Ha
YPOBHE CTaTUCTHYECKOW 3HAYMMOCTH, POCTOM TeMmmeparypsl. I[lo-BumuMomy,
BCJIC/ICTBHE 3TOTO, B PETPECCHOHHOM aHAJIN3¢ BIMSHUE JIETHEH TeMIepaTypsl Ha
TOJIOBOH CTOK B OacceitHe OOm He BhIsBiseTcs (Tabo. 1).

Bxmag netHelt Temmepatyps! (Kak ¢akTopa HCIapeHHs) B N3MEHYHUBO-
ctu romoBoro croka CesepHoil J[BuHbl m Bonru omnenuBaercs 10-11%
(tabu. 1), HO HAZO YYUTHIBATH, YTO OTYACTH OH BXOJUT B JOJIKO H3MEHYMBOCTH,
OOBSICHIEMON KUAKUMH OCaJKaMH, MTOCKOJIBKY 3aCyIUIUBBIE TOJBI, KaK IMpa-
BIJIO, OTPAKalOTCSl KOJeOaHWAX TOJOBBIX CyMMaXxX >KHAKHX ocaikos. llo-
BUIUMOMY, PE3KUH POCT JIETHUX TEMIIEPATyp HE KOMIICHCUPYETCS YBEIHIEHHU-
€M OCaJIKOB TEIUIOro MEepPHOAa U, HapsAy C COKPAIICHHEM TBEPIBIX OCAJIKOB U
3UMHEH aKKyMYJSIUH CHETa, IOCITYKWI (PaKTOpOM COKpalIeHHs TOIOBOTO
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croka Bonru u CeBepnoil [[Bunbl ¢ cepenunsl 1990-x rr. mocnie ero cyiie-
CTBCHHOTO TMorbeMa ¢ Havana 1970-x (puc. 3 6).

1900 1%ro 1080 1990 2000 2010

Venoenvie o6osnauenus: 1) Cesepnasn [euna; 2) O6v; 3) Boaea;
4) npAmMbIMU TUHUAMY IOKA3AHbI TUHELIHbLe MPEHOb
Puc. 3. I3mMeHeHust rofoBoro cToka, a, Bonru (Bonrorpan), 1966-2012 rr.,
Cesepnoit [Isussl (Ycrb-Ilnnera), 1966-2015 rr., 6, O6u (Canexapn),
1966-2008 rr., 1, B, TpeHIBI TeMITepaTypbl, °C/3051eT MPU3EMHOT0 BO31yXa
B CpEIIHEM 32 HIOHb-aBryCT, 3a 1986-2015 rr. (10 AaHHBIM U3 apXHBOB
CRUTEMA4.6.0.0 https://www.metoffice.gov.uk/hadobs/crutem4/data)

BaxHbIM JIOTIOTHUTENBHBIM (DAKTOPOM, YCHIIMBAIOLIMM BIIUSIHUE JIET-
Hell TeMIiepaTypbl M HCIIapeHHEe, MOTJIO OBITh YBEJIMYEHHE II0TOKA IPSIMOM
COJIHEYHOUW pajualliy, CYIIECTBEHHBIH POCT KOTOpoH, 2-4 Bt/mM2 3a 10 ner,
HabnrogaeTcss Ha Gonbluei yacTu BogocbopoB Bouru u CeBepHoii punsr [1].
B Gacceiine O0u, ryie BO3eHCTBHE JIETHETO NOTEIUICHHS, Cy/s 110 pacipese-
JICHUIO TeMIIepaTypHBIX TPEeHAOB (puc. 3a), 3HAYUTEIBHO CHUIKEHO, OTHOCH-
TENBHBIA POCT rOJ0BOro croka ¢ Havana 1980-x rr. coxpansierca o 2008 r.,
HecMOoTps Ha MastoBojbe 2003-2006 rr. (puc. 3B).

3akmodyenune. [100anbpHbIC U3MEHEHUS KIIMMATa C CepeIuHbl XX CTO-
JIETHS U UX PETHOHAIBHBIC MIPOSBICHUS OTPAXKAIOTCA B KOJIEOAHUIX OCHOBHBIX
KuMaTHaeckux ¢aktopoB ctoka CeepHoit [IBuHbl, Bonrm m O0u u, kak
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CIIEJICTBHE, ONPEACIAI0T €ro TEHICHIMU B TEUCHHE HECKOJBbKUX IOCIETHHUX
necstunetuit. Ocnabnenne 30HaIbHON MPKysun ¢ 1990-x co3nmaer ycioBus
JUISL aKTHBHM3aIlMM MEXIIMPOTHOTO OOMEHA, CBSI3aHHBIM C apKTHYECKHMHU
BTOP)KCHUSIMM U 3aKa4MBAaHHWIO BO3AyXa CYOTpPONMYECKHX LIMPOT Ha CeBep.
Ecnu nepBoe nposiBisiercst Ha ETP u B 3anagnoit Cubupu B OTpHLIATENBEHBIX
AHOMAJIUAX TEMIEpPaTyphl U COKPAIEHUH OCAJKOB XOJIOJHOTO MEpHOoAa, BTO-
poe crocoOCTBYET PE3KOMY POCTY JIETHEH TeMIepaTyphl, yBEIUINBAs UCTIApeE-
HHe ¢ BogocbopoB CesepHoii [IBunbl 1 Bonru. Poct netHnx temmeparyp Ha
BOJOCOOpax 3TUX PEK HE KOMIICHCHPYETCS YBEIMYEHHEM OCAIKOB TETIIOTO
NEPUOJA U, HAPSAY C COKpAIlEHHMEM TBEPIBIX OCAIKOB U 3UMHEN aKKyMYJIALUU
CHEra, SBISIETCSI OCHOBHBIM (DAKTOPOM COKpaIIEeHHs TOL0BOTO CTOKa Bonru n
CesepHoii [IBuHbI ¢ cepeaunsl 1990-X IT., OCHE €ro CYyIECTBEHHOIO ObeMa
¢ Havana 1970-x. Bo3pocmas ¢ cepenunsl 1990-x IT. MeXromoBasi U3MEHUYHU-
BOCTb IIOBBIIIAET PUCKH ManoBoaui B OacceitHax CeepHoil J[BuHBI 1 Boru.
B 6Gacceiine O0u, rie Bo3aeMCTBUE JETHETO MOTEIIEHUS 3HAYNTEILHO CHUXKE-
HO M3-32 OTHOCHTEJILHO CJIa0BIX TEMIIOB MOTEIUICHHs (B Mpeaenax Bogocoopa);
OTHOCHUTEINIBHBIN pocT cToka ¢ Hadana 1980-x rr. coxpansercs go 2008.

ITony4ennsle perpeccuoHHble Monenu ctoka CeepHoil JIBunbl, Bonaru
n OOH XOpOIIO OTpaXKaroT BKJIAJ OCHOBHBIX KIMMAaTHUECKUX XapaKTEPHUCTHK B
M3MEHYMBOCTh PEYHOTO CTOKA, BKJIIOYAs OCAJKU B )KUAKOHW M TBEpIOH (a3ax u
JIETHUE TeMIepaTypsl. Pemaromuii BK1aj 0caJKoB, BbIIANAIONIMX B BUJE CHE-
ra, B popMHpOBaHKE TEHJCHIUH T'OOBOTO CTOKA COXPAaHAETCS, XOTS Ha MPH-
Mepe aHaJIM3 TOI0BOTO M BECEHHETo cToka Bonru [5] mokaszano, 4To B mepnos
3uMHero noreriennst 1975-1995 rr. Bkia KUIKUX 0CaJKOB B U3MEHYMBOCTh
TOZIOBOTO CTOKA (BKJIFOYAs BIMSHHE OCAJIKOB MIPEIIIECTBYIOLIETO Irojla) CTaHO-
BUTCSI JOMUHHUPYIONIUM, a BKJIaJ TBEPJIBIX OCAIKOB CHUXKAETCS.

ITonmy4yeHHbIe pe3ynbTaThl BaXKHBI TSI OIIEHOK BO3MOJKHBIX M3MEHEHHH
ctoka CesepHoii JIBuHbI, Bonrn u O6u ¢ TOUKH 3peHUs BIMSHUSA II100aTbHBIX
M3MEHEeHHH KiIuMaTa (C y4eTOM €T0 PerHOHalbHBIX M BPEMEHHBIX OCOOEHHO-
CTeil) W KPYIMHOMACIITAOHOW aTrMoc(epHOH IUPKYISIUHN, ONpeleIomei
MPOCTPAHCTBEHHYIO U BPEMEHHYIO CTPYKTYPY 3HaUMMBIX U1 (POPMUPOBAHUS
PEYHOr0 CTOKAa KIMMAaTHYECKHX aHOManuid. B dacTHocTH, mokas3aHo, 4TO
ociabiieHne 30HAIBHON IUPKYJSIIUK M COXPAHEHHWE TEMIIOB JICTHETO IOTEIl-
neanss B OacceitHax CeBepHo#l [IBMHBEI m BoJTH BONPEKH CYMIECTBYIOIIAM
MPOTHO3aM CTOKa YK€ B OJipkaiiee BpeMs MOXKET CYIIECTBEHHO MOBBICHTH
PHUCKH MAJIOBOJIUH Ha 3THUX PEKax.

Hccredosanue evinoaneno npu @uuancosoi noodoepicke PODU u
BPO®U ¢ pamrax nayunozo npoexkma Ne 20-51-00001.
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AHHOTAIMSI. TpuBoastcs cBereHus 00 YPOBHSX IOBEPXHOCTHBIX M T'PYHTOBBIX
BoJ B noiime O6u B okpectHocTsix Cypryra. PaboTsl, IpoBeieHHbIE ¢ Masi 110 HOSIOPb
2019 r. Ha SKoNOTMYECKOM Hpoduie, 3aJ0)KEHHOM B LEHTPAILHOM yJYacTKe OOCKOH
MOMMBI, SBJIAIOTCS YaCThIO KOMIUIEKCHBIX 9KOJIOTMYECKUX HCCleoBaHHi. [unposoru-
YeCcKHe 3aMephl BHIIIOJIHEHBI Ha mIecTH y4eTHBIX uromaakax (YII). Onu otpasumm 3a-
KOHOMEPHOE CHHXPOHHOE MOJHATHEe Ha YII MOBEPXHOCTHBIX M I'PYHTOBBIX BOJ IOJ
JefiCTBHEM TIOJIOBOJIbS U ACHHXPOHHYIO AWHAMUKY TI'DYHTOBBIX BOJ| B BECEHHUH WU
OCECHHHUI TIepHOIbI BPEMEHH, O0YCIIOBJICHHbIC HEPABHOMEPHBIM pPaclpe/eieHHEeM Ta-
JIBIX U JTOXKJIEBBIX BOJ IO TPOQHIIIO.
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ABSTRACT. Here is information on surface and ground water levels in the Ob flood-
plain of Surgut city surroundings. The work carried out from May to November 2019
on an ecological profile laid down in the central section of the Ob floodplain. It is a part
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of comprehensive environmental study. Hydrological measurements were organized at
six accounting plots. They have been reflected the synchronous rise of surface and
ground water on accounting plots under influence of high water, as well as the asyn-
chronous dynamics of ground water in the spring and autumn time periods due to the
uneven distribution of snow and rain water along the profile.

Benenue. B noiimax pek cTpyKTypa JaHAIIA()TOB U UX KOMIIOHEHTOB
B 3HAYHUTEIILHOW MEpEe OMpPEeIsIeTCs] THAPOIOTHIECKUM (DaKTOpPOM, JUIs KOTO-
pOro XapakTepHa BBIPaKCHHAs CE30HHOCTb. VI3MepeHHs ypoBHEH MOBepX-
HOCTHBIX M TPYHTOBBIX BOJI NO3BOJIIIOT HPOSCHHUTH CHEHU(PUKY (YHKIHMOHH-
POBaHMS NPUPOIHBIX OOBEKTOB B KOHTPACTHBIX THAPOIOTHYECKUX YCIOBHUSIX.
B Hacrosmeii paboTe mpencTaBiIeHBI CBEICHHS O CE30HHON IMHAMHKE II0-
BEPXHOCTHBIX M TPYHTOBBIX BOJI, ITONyYCHHBIE ¢ Mas 1mo HOsA0pp 2019 r. Ha
HKOJIOTHUECKOM TpOQuIIe, 3AI0KEHHOM B IICHTPaIbHON yacTu moiMbl O0u B
7 kM 3anagnee Cypryra. OHU BXOAAT B COCTaB 0oJiee OOLIMPHBIX HUCCIIEI0BA-
HUW KOMIIOHEHTOB NPUPOJIHOM Cpeabl.

I'uaposiornyeckue Ha0JI0JeHUS] KAK YAaCTh KOMILIEKCHBIX HCCJIe-
noBaHuii. OpraHu3aiy THIPOJIOTHIYCCKAX HAOMIOACHUN Ha mpoduie mpen-
IIECTBOBAJIM MCCJIEJOBAHUS PACTUTEIHHOTO TIOKPOBa B noiiMe O6U, HauaThIe B
1999 r. B okpectHOCTsIX CypryTa [1; 2]. B aT0T rox B patione Oymyrmero mpo-
¢uns 613 moc. bapcoBo OBUTO 3aJI0KEHO TPU CTAalMOHAPHBIX MPOOHBIX IIIO-
mragku (CIIIT) B xorTpactHEIX yemoBusx: CIIIT 6.99 — Ha BepimuHe TEpHOIN-
YEeCKH 3aTalUIMBAaEMOW TI'PUBBI, 3aHATONH HACTOSIINM Pa3HOTPABHO-3JIaKOBBIM
nmyrom, CIIIT 9.99 — Ha ckilOHE TPUBHI C KPYITHO3JIAKOBBHIM (JBYKHCTOYHHKO-
BbIM) styrom, CIIIT 8.99 — B HIDKHEH yacTh CKJIOHA BONM3M copa ¢ OCOKOBOMH
pacTuTenbHOCTHIO [3].

B nanbHelimeMm npoBOJUMBIE Ha TpeX IUIOIIAJKAX HMCCIENO0BaHUS CO-
MIPOBOYKAATHUCh HAOIIOACHNUEM 3a JUHAMHUKOM 3aTOIUICHHS PACTUTENBHBIX CO-
00IIIeCTB /Ul OIICHKH BJIMSHUS Ha HUX MOJBIX BoJ. ComocTaBieHHe pe3yibTa-
TOB HabmroneHuit ¢ CypryTcKuM THIPOIOCTOM MO3BOJIMIIO OLIEHUTH BBICOTY U
MPOJIOJDKUTENFHOCTD, @ TaK)KEe YaCTOTY 3aTOIUIEHHS IUIOMIAZoK. Taroke yxaa-
JIOCh BEISIBUTH OCOOCHHOCTH TIPHPOCTa WX Hag3eMHOH (utomaccel (HOM) B
MEHSIIOIINXCS THIIPOJIOTHIECKNX YCIOBHSX.

[IpencraBneHHbIe HIDKE PE3yJbTATHI, BXOJSAIINE B COCTAB THIPOJIOTH-
YEeCKHUX U Te000TaHNYECKHUX MCCIIE0BaHNH, HallpaBJIeHbl HA OLEHKY CE30HHON
JUHAMUKHU 3KOCUCTEM.

MeTtoaunka u3MepeHnuii 1 HaGII01eHMI 32 YPOBHEM NOBEPXHOCTHBIX
U I'PYHTOBBIX BOJ B ce30He. B 2014 r., mpu nocemennn cnenuanuctamu OT-
KPBITOTO YHHMBEpCcHTeTa BenmkoOpuTaHWM y4yacTKa HCCIIEZOBAaHHHM B paMKax
MPOEKTa MO H3YYEHHUIO INOMMEHHBIX JYTOB B PAa3UYHBIX KIMMATHYECKHX
ycnoBusix [4], na CIIIT 6.99, CIIIT 9.99, CIIIT 8.99 6puto npesiokeHo 00y-
CTPOMCTBO TpeX CKBAXXHMH JJISI OIIEHKN CE30HHBIX W3MEHEHUH IMOBEPXHOCTHBIX
Y TPYHTOBBIX BOJI. B HUX OBIIM MOMeIeHbI 1aiiBepsl — IPUOOPHI aBTOMaTHIE-
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CKOH (DPMIKCAITMH TOJI0KEHHS TOBEPXHOCTHBIX U T'PYHTOBBIX BoJ. [lapasensHo
B OSCCHE)KHBIM CE30H C OIpPEAETICHHOH PeryIspHOCTHIO MPEJII0Iaranochk mpo-
BOJUTH BU3YyaJIbHbIE U3MEPEHHUS.

B 2016r. uepe3 TpM YKa3aHHBIX BBIIIE IUIOAAKH IPOJIOKEH
135-MeTpoBBIii SKONOTrHYeCKHH TPOQUITH C 3aJI0)KEHHBIMU Ha HEM KaXKIble 2 M
yuetHbIMH 1I0IaAkamu (YII). B konne 2017 r. va YI110 u YII130 Obutn npo-
OypeHBI elle Be CKBaKMHBI, 3aKPHIBAOIIIE B O0IIEH CII0)KHOCTH Bech Habop
OTMEUYCHHBIX Ha Mpoduiae pacTUTEIBHBIX CcO0OmecTB. JlOMOIHUTEIHHO
HaOmromenus Benmch Ha YII45, rae u3-3a HaX0XKIEHHUS BOIBI y TMTOBEPXHOCTH
pa3MeIeHne CKBaXHHBI HE TIOTPEOOBAIOCh.

B 2018 r. HEe ymamock B MOJTHOM Mepe MPOBECTH KOMITICKC HAMEUEHHBIX
UCCJIEJIOBAaHUI 110 HAOJIONEHHIO 32 YPOBHEM IOBEPXHOCTHBIX M I'PYHTOBBIX
Box B ce3oHe. 2019 r. oka3aics 6osiee yZauyHBIM — U3MEPEHHUS B CKBKMHAX
IIPOBOAMIIUCH HENPEPBIBHO CO CPEIHEHN NIEPUOIUYHOCTBIO Pa3 B 5 JHEM.

Jli comocTaBneHus TaHHBIX MO CKBaXMHAM M ONpENeNeHus ux IoNo-
JKEHUS! OTHOCUTENBHO JIPYT APYyra U OTHOCHTENBHO Tuaponocta, B 2017 r. BbI-
TMOJIHEHAa HUBEJIMPOBKA Npodumis, a TakKe reoje3nveckasl MPHUBs3Ka K TJI0-
6anpHBIM KOoOpAMHaTaM. Ha nmpoduire 3a yCIOBHBINH HOMB NMPHUHATA OTMETKA Ha
YI140 (CIII 8.99), roe oceHbIO BOAa CTaOMIIEHO CTOHT Y ITOBEPXHOCTH
(tabm. 1). JIns mpoBepKH M KOPPEKTUPOBKH JaHHBIX OBUIN TaK)Ke MPUBIICUCHBI
M3MEPEHUs ¢ 1aiiBepoB.

Tabmuma 1
XapakTepucTHKa YYETHBIX IUIOUIA/IOK U peXUM HX 3aTomieHus B 2019 r.

CranmonapHas npo6Hast rroniazka (CIIIT) 6.99 9.99 8.99
Yuernas miomaka (YIT) VIO | VIT10 | YIT20 | YII30 | YII39 | YII45
Paccrosnue ot VII0, M 0 20 40 60 76 90
Beicora Hajy CypryTCKUM THAPOIOCTOM, CM 712 | 662 | 622 | 552 | 520 | 504
BericoTa Haz 03epoM B cope y Y140, cm 190 | 140 | 100 30 -2 -18
YpoBeHb BOJIbl MAKCUMAJIBHBIN, CM -123 | -72 -3 71 103 128
JlaTa Havasa 3aTOTUICHHS TTOJIBIMH BOJIAMH HE 3aTallJIMBAJIaCh 155 | 135 | 135
Jlata 0CBOOOX/ICHHUS OT TIOJIBIX BOJ HE 3aTallJIMBaIach 13.7 | 18.7 | 18.7
Kon-Bo jHeii ¢ Booit Ha moBepxHocTH Bbiie 50 cvm | 0 0 0 27 49 56
3aToneHne moIbGIMUA BOJAMH, JHU 0 0 0 57 66 68
Kon-Bo jtHel ¢ Bosoit Ha TOBEPXHOCTH 0 0 0 57 100 | 200
Koun-Bo gueit ¢ YI'B Boime 50 cm 0 0 41 132 208 213
Coo01iecTBO pTp | ABYK | OBYK oc oc oc
H®M tpaBocros, 1/kB. M (110 Tpem cMexHbM YII) | 269 | 297 | 648 | 562 | 504 | 446

CokpaleHusi: pTp — pa3HOTPABHOE, IBYK — JIBYKHCTOYHHKOBOE, OC — 0COKOBoe, YI'B —
ypoBeHb rpyHTOBBIX Boa, HOM — HagzemHas putomacca.

Ocooennocru moaoBoabsa 2019 r. Ceszon 2019 r. 6bU1 MAJIOBOIHBIM —
MaKCHMaJIbHbIH YpPOBEHb OTHOCHTENbHO CypryTCKOTO T'MIPONOCTa COCTABHII
621 cm, uto Ha 60 cM HuKe cpenHero ypoBHs 3a 20 mocneanue set. [logbem
BOJIBI B BECEHHHH MEPHO IMPOUCXOAMI C HEKOTOPOil 3anepxkoit. Boma ¢ O6u
B COp y Mpo¢miId Havaia 3aX0ANUTh B MPOMEXYTKe Mexay 13 u 14 mas, o0y-
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CJIOBJIMBAasl HAayaJlo 3aTOIUICHHUS MPUIIETAOIUX OCOKOBBIX coobmiecTs. ITux
noJoBobs HaOmomancs 16-17 wrons. Cmajg BOXBI MPOUCXOAWI JOBOJBHO
MEJJIEHHO U YCKOpWJICS JUIb B cepenune urond. K 18 urons yposens B mpu-
MBIKAIOIEM K MPOQUII0 03epe CTaOMIN3UPOBAJICS, OTpakasi OKOHYaHHE BO3-
JIeHCTBUSA TONBIX BOJ.

PesyabTaTnl nzmepennii 2019 r. Ilonydennsie B 2019 r. naHHsle 0OT-
pakaroT psAI OCOOCHHOCTEH AMHAMUKH ITIOBEPXHOCTHBIX M TPYHTOBBIX BOJ OT
BepmnHbI rpuBkl (YI10) k mormxeruto (YI145).

Hus YIIO (CIIII 6.99) ¢ mepBeix umcen Masi (TOCiie CXona CHETa)
HabJromanock mageHne ypoBHs rpyHTOBBIX Box (YI'B) ¢ 275 cm mo 300 cm u
riyoxe (puc. 1). MunnManpHas riyOMHa (pUKCHpoBanack B CepelIWHE Mas.
C KoHIIa BTOPOH JeKaabl Mas BOJa Hadajga MOJHUMATHCS CO CpeJHEeH CKOpo-
ctpio 7 cM B cyTku. C 6 HIOHS HAMETHIIOCHh 3aMejieHne noabema YI'B u k
Cepe/IMHE MIOHS MPOM30IIIa X crabuiam3anus Ha rinyoune 123-130 cm. C 17
UIOJIs1 HAOJII0IAJIOCH TIJITAHOMEPHOE Ma/ICHHE YPOBHS I'PYHTOBBIX BOJ BIUIOTH JI0
21 cenrsiops (304 cm). Ilocne aroro Hamerwics noaseM YI'B, onnako oH
BCKoOpe npekparuiicst y orMetku 268 cM. C 1 okts16ps nanenune YI'B BozoOHO-
BUJOCh. B nienom usmenenne YI'B B sieTHUI nepuos COOTBETCTBOBAIO JUHA-
MHKE T0J0BOABA. [IpH 5TOM B TeUeHHE BCEro BEreTAIIOHHOTO MIEPHUOIa TPYH-
TOBBIE BOIBI HAXOIIIINCH BHE JIOCSITAeMOCTH KOPHEBBIX CHCTEM TPABSIHUCTHIX
pactenmit. Takum o0pazoMm, B 2019 1. TpaBsHOH sipyc oOecreuynBacs TOIBKO
TaNbBIMH BOJAMH U aTMOC(EpHOH BIaroi, oOyCIIOBHB HU3KHN TOIOBOH IMpH-
poct HOM — 269 r/kB. M.
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Puc. 1. YpoBHH BOJIBI Ha YUETHBIX IUTomazakax B 2019 r.
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JluHamMMKa TOBEPXHOCTHBIX U IPYHTOBBIX BoA Ha YII10, Haxomsmeics
Ha 50 cM HIKe OIMCaHHOM BBIIIE TUIOIIA/IKHY, B OOIIMX YepTax OKa3ajlach CXOM-
Hoit. OiHaKo 371eCh B BECEHHUI M OCEHHHUI MEpHOJIbI OTMEUYEHBI 0ojiee 3aMeT-
Hble koyebanust YI'B. B mepBoii nexane mas Ha Y110 HaOmromaics 3aMeTHBIN
noabeM YI'B, oueBHHO 0OYyCIIOBJICHHBIN CKaThIBAHUEM BEPXOBOJIKH C BEPILIH-
Hbl TpuBbl. C 9 no 12 Mas npousonuio pe3koe ero najgenue — co 160 go 250 cm,
BEPOSITHO OOYCJIOBIIEHHOE NPOCAYMBAHUEM BJIArM B HIDKHHE TOPU3OHTHI IIPH
orrauBaHuu nouBbl. [locne 3Ttoro YI'B no xoHILa aBrycra MEHsUICS C TOM e
3aKOHOMEPHOCTHIO uTO U Ha YII0. MakcumansHoe nogusatue YI'B Ha miomanke
05110 3admKcHpoBaHo 25 mioHS — 72 cM. ['mybokoe 3aeranue rpyHTOBBIX BOJ B
BEreTallIOHHBIN IEePHOJ TAaKXKE CYLIECTBEHHO HE MOBIMAIO Ha npupoct HOM,
KOTOpBIN cocTaBmi 297 1/kB.M. B ceHTsI0pe ABaXkbl (PMKCUPOBATIOCH ITOTHSATHE
YI'B, oOycioBieHHOe BeposiTHee Bcero arMochepHbIMU ocaikamu. OceHHHI
vk YI'B 3apukcuposan 21 centsiOpst (139 cm), mocie 4ero oH TOJBKO MOHH-
JKaJIcsl BIUIOTh JI0 KOHIIa HaOIroeHui 1 coctaBuil 1 nekadps 244 cum.

Ha VII20 (CIIII 9.99), npuypoueHHOH K LIEHTPaNbHOM YaCTH CKJIOHA U
3aHATOH POCIBIM JBYKHCTOYHHUKOBBIM COOOLIECTBOM, IOJBEM IPYHTOBBIX BOJ
K ITIOBEPXHOCTH TPH BO3ACHCTBHUH MOJIBIX BOJ OJIATOMPHUATHO CKa3aJcCs HA MPH-
pocre HOM, xortopast cocraBuna 648 r/m? (B 2,2-2,4 pa3 Beile yeM Ha YII10
u YI10). B nenom auaamuka YI'B Oputa cxomna ¢ YII10, omHako pa3max mx
KoJIeOaHWH BeCHOW M OCEHBIO OBLT BHIIE. B mepBoii Aekame mMas HaOIrOqaICs
pe3kuii ckauok YI'B — ¢ 202 no 46 cm u 3aTeM ux cnaj K cepeauHe mMas 1o 113
cM. Ckauku OOYCIIOBIICHBI TasHHEM CHETa M TOCICAYIONIMM OTTauBaHHEM
nouBsl. JlanbHeliiee nonHaTHE U najgeHne YI'B B eTHUI Ce30H AUKTOBAJIOCh
BO3ACHCTBHEM IOJIBIX BOJ. 17 MIOHSA BOJIa HAXOIWIACh y TIOBEPXHOCTH Ha TITy-
6une 3 cm, mociue yero HabmOAanock cHIWKeHne YI'B BmmoTs 10 25 aBrycra
(163 cm). B centabpe mporcxoauin 3aMeTHbIE oabeMbl Y1 B 10 Makcumab-
Hoit otMeTkH 21 cM. [Tocne oceHHero nuka ¢ 25 ceHTIOps Mo 5 OKTAOps mpo-
CIIeXHBAJIOCH cymiecTBeHHoe majgerne YIB — mo 99 cm (7 cMm B cyTkwm).
B pampuelimem naaenue YI'B 3amemnuinocs. MunuMmansabli YI'B B koHIE
nepuo/a HaOoaeHNH 3apuKcrpoBaH 1 gexadps — 192 cu.

VII30, HaxomsIIascs Ha TpaHHIE COOOIIECTB OCOKH OCTPOH M OCOKH
BOJSHOM, oka3anachk B 2019 r. B 30He 3aTOINIEHHS €€ MOJBIMH Bojgamu. B oT-
JIYUE OT BHIIIE ONMMCAHHBIX IJIOMIAJ0K, TPYHTOBBIE BOJIBI B BECCHHUHN MEPHOT
HAXOJMJINCh Ha CTAOMIHBHOM IMOJIOKEHUHU — ¢ 5 110 12 Mast UX ypOBEeHb MEHSIICS
or 10 mo 19 cm. Ilmomanka Hadama 3aTaluIMBaThCsS O HAMIMM pacdeTam
15 mas. MakcumainbHble YpoBHH 3aToruienus (69-71 cM) ¢ukcupoBasuch ¢ 6
o 17 uroHsI, ¢ JATbHEHIIINM CIIaJIoOM CO CKOPOCTBIO OKOJIO 3 CM B CYTKH K Ce-
penune utons. [lociie 0cBOOOXKAEHHS TMOBEPXHOCTH OT BOIBI 13 wiojs, mpo-
JIOJDKMIIoch manenne YI'B. MuHMManbHas X OTMETKA JIETOM 3a(UKCHpPOBAaHA
27 aBrycra — 92 cm. Co 2 asrycra 1o 21 ceHTs0pst GUKCHPOBAIOCH TPHU MOA-
Hiatust YI'B (muxu 7 aBrycra, 1 ceHtsiopst u 21 cenrsa6ps). Ilocne aroro YI'B
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CTaJl TUTABHO TOHMKATHCS U JOCTHT MuHHUMyMa 1 nexabps (102 cm). [o cepe-
JIuHBL aBrycta YI'B nepxkancs Ha riayoune B ocHoBHOM 50-60 cM, obecnieun-
Basl pacTeHus Binaroil. Beicokoe 3HaueHue npupocra HOM (562 F/MZ) NoJA-
TBEpKJaeT OJNaronpHsTHHIEC YCIOBHS Pa3BUTHS PACTUTEIBHOTO TIOKPOBA.

Jos VI139 (CIIII 8.99), Haxopsmieiics B COOOIIECTBE OCOKU BOJSHOM,
3aToIUIeHHEe B MosIoBojbe focturaio 103 cM, oOycllOBIHMBas HEKOTOPYIO 3a-
JIEPXKKY B PA3BHTHH TPABOCTOS M TOHIDKeHHe mpupocta HOM (504 r/m?). C
BECHBI IUTOIIA/IKa OblIa 3aTOIUIEHA TAJIBIMU BOAAMH, IIPU 3TOM HX YPOBEHb C 3
mo 12 mas mocteneHHo moBbmancs (¢ 4 mo 12 cm). Peskuit ero mombem
Hagaycs rmocie 3axona B cop Boasl ¢ O6u. K 16 mas ypoens moctur 40 cm
(mpupoct 7 cM B cyTkH). 3aTeM A0 KOHIIA Mas IIPOUCXOIMI OoJiee IUIaBHBIN
NOoABEM BOIBI — 3-4 cM B CyTKH. B nepBoii oJioBHHE HIOHS YPOBEHb CTAOWIIH-
3upoBajics Ha oTMeTkax 97-103 cM, mocne yero Hayajloch €ro CHHKEHHE CO
CKOPOCTBIO 3 CM B CYTKH. 19 HIOJIsI HIOBEPXHOCTH OCBOOOANIACH OT BOJIBI, OJ1-
Hako YI'B 1o xonuna neta He manan Huwke 53 cMm. K 19 cenrs0ps miommanka
OKa3aJlaCh BHOBB 3aTOIUICHA, HO YpPOBEHb BOJbI He mpesbiman 14 cMm. C 5 ok-
Ts0pst 1o 1 nexaOpst BOAa 0cTaBanach y MOBEPXHOCTH.

Ha VYTI45 Boma mpakTHYecKH BeCh OECCHEXKHBIN IEPHO]] OCTABaIaACh BbI-
IIe YPOBHS JHEBHOW MOBEPXHOCTH. B mepBoii nexane Mast ee ypoBeHb ObLT cTa-
OmbHBIM — 29-35 cM. B maneHelmem guHamuka 3atoruieHus Y1145 cosBmagana
C PEKMMOM TI0JIOBOABS. MaKCUMaJIbHBIH YPOBEHb BOJBI HA TIOIIAIKE COCTABHII
128 cm. C 17 urons mo 18 wromnst HaOIIOAIOCE 3aMETHOE CHIDKEHUE YPOBHS BO-
Jbl. [To3nHee ypoBeHb BOMBI CHHXKAJCS cO cKOpocThio 1 cMm B cytku. C 17 no
27 aBrycra BOJja HaxXOAWIACh y TOBEPXHOCTH, C JAIbHEHIIMM NOCTENIEHHBIM
nofusATHeM ee 10 Makcumyma B 31 cm (21 cenrsops). C 1 okTs0ps ypoBeHb
BOJBI Ha TOBEPXHOCTH CTaOMIM3HPOBAICS Ha OTMeTKax 15-22 cm. Beicoxwmit
YpOBEHb BOJBI B MEPBOIf TTOJIOBHHE JIeTa OTPHLATEIBHO CKA3aJICsl HA MPHPOCTE
HO®M, xortopsiii coctaBun 446 /M2 C GOIBLION BEPOSTHOCTHIO MOKHO YTBEp-
JKIIATh, YTO B 3TOT EPHO]] PA3BUTHE TPABOCTOSI OBLIO 3aTPYAHEHO.

BrIBOABI:

1. B mesmoM anst miecTH MCCIENOBAaHHBIX YUYeTHBIX Imiomanok (YII),
PAacIONOKEHHBIX Ha MpoQuie OT BEPIINHBI TPUBBI K NOHIKEHUIO, B JICTHUH
Meprosi HAOJIOAIOCh CHHXPOHHOE M3MEHCHHE YpPOBHEH IOBEpXHOCTHBIX U
TPYHTOBBIX BOJ] M KOPPEIMPOBAIOCH C JMHAMHUKOH 3aTOTUICHUS ITOWMBI.

2. BecHoli oTMeueHbl aCHHXpOHHbIe u3mMeHenus: YI'B, oOycioBneHHbIe
HEpaBHOMEPHBIM pacHpefesieHHeM TalblX BOA M OTTAaMBaHHWEM IIOYB.
HawnbGonbimue nx koneOaHus MPOSBISIOTCS B BEPXHEH M CpeIHEN YaCTAX CKIIO-
Ha. CTabWiIbHOE TONIO)KEHUE TMOBEPXHOCTHBIX M IPYHTOBBIX Box Ha YII B Be-
CEeHHUI mepuoj BOMM3M copa OOYCIOBIEHO YCTOHYHMBBIM YPOBHEM BOJBI B
PacIIOJIOKEHHOM 3/1€Ch 03epe.

3. B ocennwmii nepuos Hanbosee cTaOMIbHBINA yPOBEHb MOBEPXHOCTHBIX
W TPYHTOBBIX BOJI TakkKe HAOJIIOAACs HENOCPEICTBEHHO Yy copa. CuibHbIE
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KoJieOaHus TPYHTOBBLIX BOJ B HeHTpaHLHOﬁ YacTHu CKJIOHA BBI3BaHbI, I1O Bceit
BCPOATHOCTH, aTMOC(i)eprIMI/I ocCaJJKaMHU.

Bnazooapuocmu. Bvipascaem npusnamenvnocms compyouuxam Om-
Kpvimozo yHueepcumema Benuxoopumanuu (D. Gowing, U. B. Tamapenko u
0p.) 3a udeio op2anHu3ayul Ce30HHbIX 2UOPONOSULECKUX HADI00eHUTl 6 nolme
Obu u MemoOuuecKyr0 nomMoujb Npu 06YCMPOLCMEe CKEAICUH, d MAKdlice 3a
nepeoayy 6 noavsosauue oOailgepos. Takdce 6razodapum npenodasameinel
(C. H. Pycax, I. M. Kykypuuxuna, A. H. Bynouna) u cmyoenmos Cypl'y
(M. Yepnviwesy, H. @edoposy, M. babuysiny, 3. Baruaxmemosy) 3a nomoujb
6 obycmpoticmae npouis.
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ABSTRACT. Based on the analysis of meteorological observation data in the High-
lands of Central Sri Lanka in the period 1866-2017. It was found that the temperature of
atmospheric air in most of the tested territory significantly increased at a rate of 0,0098-
0,01°C/year. There was a slight downward trend in the average annual precipitation.
The dynamics of these indicators significantly depended on the altitude above sea level.
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BoznelicTBue U3MeHEHHs KJIMMaTa 3aTparuBaeT BCEe KOMIIOHEHTHI IKO-
cucreM, BKIouaro ¢uopy u dayny. s takoi HeOONBIIONH OCTPOBHOI cTpa-
Hbl, Kak [llpu-Jlanka, TOCIENCTBHS KIMMATHYCCKHX U3MCHCHHU MOTYT OBITh
OYEHb CEPbE3HBI, OCOOEHHO JUI CENLCKOTO XO3SHCTBA, MPOJIOBOJILCTBEHHOM
0€30MacCHOCTH, BOJHBIX U MPUOPEIKHBIX PECYpPCOB, OMOPa3HOOOpa3us U 3710PO-
Bbs uenoBeka [6]. buopasnoobpasue lllpu-Jlanku umeer Goplioe 3HaUYEHHE,
KaK Ha PETHOHAIFHOM, TaK M TII00aJbHOM YPOBHE, IIOCKOJBKY XapaKTepU3yeT-
Csl caMO BBICOKOH ITIOTHOCTBIO IBETYIINX PAcTeHUH, aM(PpHOUHA, penTiInid U
MIIeKOIHUTAlommxcsi. Ha coBpeMeHHOM 3Tare M3MEeHEeHHe KiuMara (Ti100alrb-
HOE TIOTCIUICHHE) SIBIISETCS OJHOM M3 OCHOBHEIX Yrpo3 OHMOpa3sHOOOpas3wio B
ctpane. B Illpu-Jlanke HaOmromaeTcs COKpaImleHHE PacIpOCTPAHEHHUS M JHC-
JICHHOCTH BHJIOB, OCOOCHHO IHJEMHUKOB, YTO MOXKET IPHUBECTH JaXe K UX HC-
Ye3HOBEHHIO [6]. AHAIW3 PErMOHANBHBIX M3MEHEHHH KJIMMaTa upe3BblYaiiHO
BaXKeH, IIOCKOJIBKY MIMEHHO TaKHie M3MEHEHUS MOTYT OKa3bIBaTh 3HAUUTEILHOE
BIIMSIHHAC HA YKOHOMHUKY U conuanbhyo chepy [1; 2]. K ocHOBHBIM (hakTOpam,
BIMSIONIMM Ha M3MEHEHHE KJIMMaTa, OTHOCSATCS aHTPOINOI'CHHbIE (M3MEHEHHE
3eMJICTIONIb30BaHMS, BBIpyOKa M JAErpajallus JIeCOB, CXKMIaHHE HCKOIAaeMOTo
TOITMBA ¥ MPOMBIIIJICHHOE IIPOU3BOICTBO) M €CTECTBCHHBIC (M3MEHEHHS COJI-
HEYHOM pajualiiy 1 ByJIKaHUYeCKast akTUBHOCTB) [5; 6].

UccnenoBanms [3; 7-9] CBHUACTENBCTBYIOT O CHI)KCHHH KOIHUYECTBA
0CaJKOB W YCWJICHHH TEHACHIUH dKCTpeManbHBIX Temreparyp B Llpu-Jlanke.
Haropes Llentpansroii [llpu-Jlanku mpencTaBisiioT coboif BiIaKHBIE TOPHBIC
neca Ha BeicoTe Ooee 1000 M Hax ypoBHEM MOPS U BKITIOYAIOT EHTPATbHBINA
TOpHBIA MaccuB M TropHBIN Xpeber Hakic. Ha ganHON TeppuTOpUM pacmoio-
JKeHbI CIEIYIoNIe 0c000 OXpaHseMble MPUPOTHBIE TEPPUTOPUH: 3aIIOBEIHBIN
nec; ITuk Vaiinpepnecc u Hanyonanbubiil napk XoproH-IlneiiHe, koTopbie ¢
2010 rosa npuzHaHbl 00bekTOM BcemupHoro Hacnenus FOHECKO.

C nenpio M3y4eHUS TEHJICHIMH W3MEHEHHS KIMMara Ha TEPPUTOPHUU
Hanropuii Lentpansuoii [pu-Jlanku, aHanu3upoBaiyu IUHAMHUKY CpeaHEMeE-
CSTYHOM TeMIIepaTyphl aTMOC(HEPHOTO BO3IyXa U KOJIMIECTBA OCAIKOB B MEPH-
ox 1866-2017 rT. Ha OCHOBE JAHHBIX YETHIPEX METCOPOIOTHICCKUX CTAHIIHIA,
pacnonoxxeHHblx B npeaenax Haropuit Llentpansnoil Llpu-Jlanku: Kannw,
Hysapa Dmus, banynma u [lusranaBa, BRICOTa PacCIIOIOKEHHS HaJ YPOBHEM
Mopsl, KOTOphIX cocTaBisiet 477, 1880, 670, 1248 M, COOTBETCTBEHHO.

JlnHamuKa CpeaHeroI0BOM TeMmIepaTyphl aTMochepHOro Bo3myxa Ha
BbicoTe 670-1880 M. Hax ypOBHEM ypOBHS XOPOIIO aNpPOKCUMUAPOBANACh JIH-
HeltHol Moaenbio (puc. 1):

T(t) = To + bt,

rae T(t) cpenusis Temmeparypa Ha MOMEHT BpeMeHH i, Ty — MUHHMAaITb-
Has TeMIeparypa, b — cKopocTh yBenwdeHus CpesHEero0BOH TeMIepaTypsl,
OC/FOZL [MapamMeTpsl MOJIeNN TIPEACTaBICHBI B Ta0HIIE 1.
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YcTaHOBIEHO, YTO TEMIIEpaTypa aTMOC(EpHOTo BO3yXa Ha OoJIbIIel YacTr
TECTUPYEMON TEPPUTOPUU JOCTOBEPHO Bo3pacTasia co ckopoctbio  0,0098-
0,01°C/ron. Kodh(uImMenTs! BapHAIiH, XapakTepH3yIOIIHe HEOHOPOTHOCT Cpefi-
HEroJI0BO# TEMITEpaTypbl H3MEHSIUCH B Y3KoM quarasone 1,4-3,5% (taom. 2).

CpenneronoBass temneparypa (M) M MakcuMajbHasi €€ BeIWYHMHA
(Max) nuHeitHO 3aKOHOMEPHO CHIKAIUCH C BO3PACTaHHEM BBICOTHI HaJ YPOB-
HeMm Mopst (r = -0,998).
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Puc. 1. luraMuka cpeTHETOIOBOM TEMIIEPATyphl aTMOC(HEPHOTO BO3AyXa
B Haropesax LlenrpansHoii llpu-JlaHku B 3aBUCUMOCTH OT BBICOTBI
Haj ypoBHeM Mopsi: 1880 m (Hysapa Dmus), 670 (bagymna), 1248, (dusranasa)
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Tabmuua 1
ITapameTpsl IMHEHHON MOJEIH, XapaKTEPU3YIOIIME JUHAMUKY CPEIHEr0JOBOU
TeMueparypsl Bo3ayxa B Haropesx Ilenrpanbroii Illpu-Jlanku

MereocTaHuus r b, °C/ron
Kanym (1870-1982) -0,027 -
Hysapa Dnus (1866-2019) 0,815 0,01+5,8%10™
Bamynma (1940-2017) 0,573 0,012+0,002
Jlustanasa (1901-2017) 0,732 0,0098+8,9*10™

[pocnexuBanach ciiabasi TEHACHIMS CHIXCHUSI CPEIHEr0J0BOrO KO-
JmgecTBa ocankoB (Tabn. 3). DTo MOATBEp)KOAOT JaHHBIC, MOJIYYCHHBIC 3a
nocnexaure 30 net [4], cormacHo KOTOPBIM, B IIEHTPATBLHOM TOPHOM pPETHOHE
Ipu-Jlanke HaOMIOAACTCS TEHACHIINS CHIDKCHUS TOI0OBOTO KOJIMYECTBA OCA/I-
KOB. Ha HEKOTOPBIX METEOPOJIOTHYECKUX CTAHIUAX ObLIM BBISBICHBI CTATH-
CTUYCCKU 3HAYUMBIC TCHACHIIUU (KaK yBCJ’II/I‘-IeHI/ISI, TaK U yMeHI)IHeHI/IH KOJIH-
94eCcTBa OCAJIKOB), B CE30H IOTr0-3ama{HbIX MYCCOHOB (Mail — CEHTSO0PB).

Tabnuma 2
ITapameTpsl, XapakTepu3yoIe HEOJHOPOIHOCTh CPEAHETOJOBOM
Temneparypsl arMochepHoro Bo3ayxa B Haropesx Ilentpansnoit llpu-Jlanku

Kangu Hysapa Dius banynna HMsITaraBa
Hapaverp 1870-11982 1y§6§-2019 194ﬂo¥2017 f901-2017
T(Min) 23 14 22 19
T(Max) 26 16 25 22
T(M)* 25 15 24 20
e 0,36 0,54 0,51 0,47
V, % 14 3,5 2,2 2,3
*CpenqHee 3HaYCHUE
Tabmuma 3

[TapameTpbl TMHEMHON MOJENH, XapaKTEPU3YIOILKE JUHAMUKY
CPEIHEr0JJ0BOTO KOIMYECTBA OCaJAKOB

MeTteocTannus r b, mm/Ton
Kanau (1866-2017) -0,263 -2,1+0,63
Hysapa Dmus (1866-2017) -0,432 -4,12+0,70
Bamynna (1881-2017) -0,120 -1,2+0,9
Jusranasa (1901-2017) 0,272 4,21+1,39

Koaddunuent Bapuammm (V%), XapakTepu3ylONMHA HEOJHOPOJHOCTh
KOJIMYECTBA OCA/IKOB B paccMaTpHUBAaeMBbId INEPUO, M3MEHSIICS B Ipeaeiax
17-30 (tabun. 4).
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Tabnuua 4
[TapaMeTphl, XapaKTepHU3yOLIUEe HEOJHOPOIHOCTh
CYMMAapHOTO FOJIOBOTO KOJIMYECTBA OCAJKOB

Kanan Hysapa Dius Banymna HsATaIaBa

Hapaverp 1866-5[017 5862-2017 1882[1?]2017 )i[901-2017
Min 1300 1138 1035 812
Max 3102 3448 3841 4340
M 2008 2109 1807 1750
£ 352 420 401 527
V, % 17 20 22 30

MaxkcumanbHOW HEOJHOPOJHOCTBIO XapaKTEPHU30BAIOCh KOJIMYECTBO
ocanKoB Ha BeIcoTe 1248 M. Hax ypoBHeM Mops ([uaranaBa), MUHIMAJIbHON —
Ha BbicoTe 477m (Kanaw). MakcuMaiabHOE TOJIOBOE KOJUYECTBO OCAJIKOB Ba-
pbupoBaniock B npenenax 3102-4340 Mm. 3aBUCUMOCTH YKa3aHHOTO MOKa3aTe-
JIs1 OT BBICOTHI HAaJ| YpOBHEM MoOps He BbIsBiIeHO. HaOmromanu Bo3pacTaHue
TOJIOBOTO KOJIMYECTBA OCAJKOB C BBICOTOW: KO GHUIUEHT Koppessiuuu (1) 1o
nuHeHo# Monenu coctaBmil 0,362 (KOppesiuOHHAs CBS3b CYIIECTBEHHA).

HNudopmanuoHHbIe HCTOYHUKHU
1. Unnonutos, M. U. CTpyKkTypa U AMHAMHKa METEOPOJIOTHUECKUX IOJIel Ha
a3MaTCKOM TSPPUTOPUU Poccun B nepuoa HHTCHCUBHOT'O ra00aIbHOTO MTOTE-
geaust 1975-2005 rr. / W. U. Unnmonuros, M. B. Kabanos, C. B. JlornHoB,
E. B. Xaprorkuna // Journal of Siberian Federal University. — 2008. —
Biology 4. — P. 323-344.
2. Menemko, B. I1. Hackonpko HaOmromaeMoe moTEIUIEHHE KimMmara Poccun
COTJIaCyeTCsl ¢ pacueTaMH MO OOBEAMHEHHBIM MOJEISIM OOIIeH HUPKYISIIUN
atmocdepsl u okeana? / B. I1. Munemiko, B. M. Mupsuc, B. A. T'oBopkosa //
Mereoposorust u ruaposorus. — 2007. — Ne 10. — C. 5-19.
3. De Costa, W. A. J. M. Climate change in Sri Lanka: myth or reality? Evi-
dence from long-term meteorological data / W. A. J. M. De Costa // Journal of
the National Science Foundation of Sri Lanka. — 2008. — Ne 36 (Special
Issue). — P. 63-88.
4. Herath, S. Monitoring rainfall trends to predict adverse impacts — A case
study from Sri Lanka (1964-1993) / S. Herath, U. Ratnayake // Global Envi-
ron. Change. — 2004. — Ne 14. — P. 71-79.
5. IPCC. 2013. Climate Change 2013: The Physical Science Basis. Contribu-
tion of Working Group | to the Fifth Assessment Report of the Intergovern-
mental Panel on Climate Change / eds. T. F. Stocker, D. Qin, G.-K. Plattner,
M. Tignor, S. K. Allen, J.Boschung, A. Nauels, Y. Xia, V.Bex and
P. M. Midgley. — Cambridge, United Kingdom and New York, NY, USA :
Cambridge University Press, 2013. — 1535 p.

109



6. Kottawa-Arachchi, J. D. Climate change impacts on biodiversity and ecosys-
tems in Sri Lanka: A review / J. D. Kottawa-Arachchi, M. A. Wijeratne // Nature
Conservation Research. 3amosennast Hayka. — 2017. — Ne 2 (3). — P. 2-22.

7. MOE. Sri Lanka’s second national communication on climate change. — Sri
Lanka : Ministry of Environment ; Climate Change Secretariat, 2011. — 160 p.
8. Wijeratne, M. A. Analysis of rainfall and temperature in tea growing agro-
ecological regions and assessment of vulnerability of tea plantations in Sri
Lanka to climate change / M. A. Wijeratne, L. Chandrapala // Sri Lanka Jour-
nal of Tea Science. — 2013. — Ne 78 (1/2). — P. 42-45.

9. Zubair, L. The El Nifio event of 2015/16 in Sri Lanka Predictions, Prepared-
ness, Communication and Impacts / L. Zubair, Z. Yahiya, P. Agalawatte,
R. Lokuhetti // NeelaHaritha: The Climate Change Magazine of Sri Lanka In-
augurate. — 2016. — P. 40-46.

110



VK 556.5(470.326) DOI: 10.26170/KFG-2021-15

Yepuosa Mapusi AjleKCaHIPOBHA,

HAay4YHBIIl COTPYAHUK J1a0OpaTOpPUM MOHHMTOPHHIA arpoKJIMMAaTHYECKOTO U
BOJIHO-PECYPCHOTO TOTEHIMAJIOB TeppuTopui, TamMOOBCKUIl rocygapcTBEH-
Hblid yHUBepcuteT umenu [.P. Jlepxkapuna, r. TamboB, Poccust; chernovama-
rusya@mail.ru

BykoBckuii Muxaua EBrenbeBuy,
KaHAMJIAT TeorpauyecKuX HayK, JOLEHT, TamMOOBCKHI TOCYIapCTBCHHBIN
yuausepcurtet umenu [.P. [lepxxasuna; r. Tam60B, Poccust; mikezzz@mail.ru

dynnuk Bepa BajieHTuHOBHA,

BeAymuil MeTeoposior, TaMOOBCKHIA IEHTP MO THAPOMETEOPOJIOTHA W MOHH-
TOPUHTY OKpyXaromeil cpeapl — ¢mmman DenepaabHOr0 TOCYIapCTBEHHOTO
OromxeTHOTO yupexneHus «lleHTpanpHO-UepHO3eMHOE yIpaBieHHE IO THI-
POMETEOPOIOTHH U MOHUTOPHHTY OKpYXKaromei cpensn», r. Tam6oB, Poccus;
tgmc@mail.ru

OLIEHKA UBMEHEHMS JIETHEI'O CTOKA PEK
BOJIZKCKOI'O BACCEVHA HA TEPPUTOPUU
TAMBOBCKOM OBJIACTH 3A 65 JIET
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AHHOTAILMUSA. B cratbe paccMaTpuBaeTcs pexXHM CTOKa 4yeTbipex pek Boimkckoro
Oacceitna — I{na, Bompmioit Jlomosuc, YenHoBas, Kapuan — Ha teppuropun Tam6GoB-
CKoO 00macTH. ABTOpaMy OBUTH MPOBEICHBI pACUEThl YBEIWYECHUS CTOKA PEK B IEPHOJ
JIETHEW MEXEHH 3a mocieqHue 65 jer. ITO MO3BOJWIO BBISIBUTH, YTO HA PEKaxX BOJIK-
cKoro OacceiiHa Ha TeppuTOpur TaMOOBCKOM 00JaCTH CYIIECTBYET TCHICHIIHS K H3Me-
HEHUIO CTOKA B pa3pese TUIPOJIOTHYECKUX ITEPHOIOB.
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ASSESSMENT OF CHANGES IN THE SUMMER FLOW OF RIVERS
IN THE VOLGA BASIN IN THE TAMBOV REGION OVER 65 YEARS

KEYWORDS: Volga basin; water availability; summer river flow; rivers; flood.
ABSTRACT. The article considers the flow regime of four rivers of the Volga basin —
Tsna, Bolshoy Lomovis, Chelnovaya, Karian — on the territory of the Tambov region.
The authors have calculated the increase in river flow during the summer low water
period over the past 65 years. This allowed us to reveal that on the rivers of the Volga
basin in the territory of the Tambov region there is a tendency to change the flow in the
context of hydrological periods.

He cexper, 4To peku HUrparoT Ba)XKHYI SKCIUTyaTallHOHHYIO POJb B
Ku3HU moneil. Pexn TamMOoBCcko# 00macTw, 4acTo MMEIOT HEpaBHOMEPHBIN
XapakTep CTOKA B TEUCHHE rofid, OTIMYAIOTCS BBICOKMM BECEHHHM ITOJIOBO/b-
€M, HU3KOH JIeTHeW M 3MMHEH MEXCHBIO M CJIETKa IOBBIIICHHBIM CTOKOM B
OCEHHUU NEPUOS.

WHudopmanus 0 THAPOIOTHIECKOM PEXHME PEK UTPAET BaKHYIO POJIb
IIPH CTPOUTENBCTBE MOCTOB, IUIOTHH, OE30IIACHOM IIPOITYCKE BECEHHETO I0JI0-
BoJbsl. IH(OpMaIUsi 0 MOBEPXHOCTHOM CTOKE Ba)KHA JJIsl CEJIbCKHX, JIECHBIX,
PBIOHBIX XO3SHCTB, OpraHU3alldd MECT OTIbIXa, CIMIOPTUBHOTO Typusma [l1].
TamOOBCKHI Kpail — arpapHbIid peruoH, MoToMy HH(GOPMALHSI O CTOKE U, Clie-
JIOBaTEJIHO, O BOJIOOOECIICUEHHOCTH, SABJISIETCS KpaifHe aKTyaJbHOM IS JaH-
HO MecTHOCTH [2].

B TeueHne HECKONBKUX JIET HAMU NPOU3BOIUIIACH OLM(POBKA HEOOXO-
JVMBIX JUIS IIPOBEJCHUS MCCIICAOBAHUM TaHHBIX M3 )KYPHAJIOB THIPOJIOTHYE-
ckux HabOmromeHuit. Beero Obuto onmgpoBano 6onee 22500 3HaYeHHUT.

Jns manHO# cTraThM HaMM ObUIM OOPabOTAaHBI M NPOAHATNZUPOBAHBI
MepBUYHbBIE JAaHHBIE THIPOJIOTHYECKUX >KyPHAIOB €XEIHEBHBIX YPOBHEH U
pacxos1oB BOJBI peK BOIDKCKOTO OacceitHa Ha Tepputopun TamOoBckoi 0bia-
ctu 3a nepuof ¢ 1955 no 2019 rr. Pabota Benacy Ha 6a3e TamMOOBCKOTO 1I€H-
Tpa 0 THIPOMETEOPOJIOTHH U MOHUTOPHHTY OKpYXKatolled cpeabl — ¢uimana
OI'BY «llentpansHo-UepHozémHoe YT MCy.

Jlis TaMOOBCKUX peK BIEpBBIE 3a 65 J1eT ObUIM JaHBI ONMUCAHUS THIIPO-
JIOTHYECKOTO PeXnMa PeK M MpoaHaIM3MpPOBaHA JHHAMHUKA CTOKA BOJBI 3a Ie-
puon B 65 net. B pe3ynbrare nccienoBaHUil ObIJIO YCTAHOBIEHO M3MEHEHHE
pacrnpeieneHus] CTOKa IOBEPXHOCTHBIX BOJIOTOKOB MO CPABHEHMIO C OLIEHKO,
npoBojuBILeiics B 70-X Tofax MpoIIIoro BeKa.

Tam0oBcKast 00J1acTh B JOCTaTOYHON CTENEHM oOeclieyeHa pecypcamu
HOBEpXHOCTHOro ctoka [3]. ITo 1aHHBIM NIUTEpPAaTypHBIX UCTOYHUKOB, OIMHpPAO-
muxcs Ha 'uaponornueckyro usydeHnocts teppuropun CCCP [4], crok Boab
3a MOJIOBOJIBE B PEKaX TOHCKOro Oacceiina cocraisiet 75-90% ot romosoro [5].

Ha coBpemeHHOM 3Tame HMcCiIeIOBaHUS YK€ YCTaHOBIEHO, YTO 3a IO-
CIIeJTHHE TIOJBEKA JIeT Ha TepPUTOpUH TaMOOBCKOHW 00IacTH MPOU30ILIO 3HA-
YUTEIBHOE TIepepacIpe/ieieHue CTOKa IIOBEPXHOCTHBIX BOJOTOKOB B Ipeenax
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JIOHCKOTO OacceifHa Mo ce30HaM roja [6] Mo CpaBHEHHIO C OIICHKOW, MPOBO-
nuBLieiics B 70-x rogax npouwioro Bexa [4].

T'unponoruveckue MCCICIOBAHUS PEK, OTHOCAIIUXCS K OacceiHy peKu
Bosru Ha Tepputopruu TamMO0BCKO# 0071acTH, BEIYTCS M B HACTOSIIIEE BPEMSL.

IIpencraBicHHBIC B CTAaThe PE3yJIbTATHl TOMOTAIOT YBUACTH IMHAMHKY
U BBIABUTH TCHJCHIMM W3MCHCHHS CTOKa BOJBI B peKax Ha Tepputopuu Tawm-
0OBCKOI1 007aCTH 32 THIPOIOTUICCKHUE TIEPUOIBI.

B mnacrosimie#t pabore Aisl CpaBHHUTEIHHOTO aHAM3a BBIOpaHbBI [1Ba
22-netHux mpomexyTtka — ¢ 1955 roma mo 1976 rom u ¢ 1999 roma mo
2019 roa. Beibop rpaHuI] epBOro MPOMEKYTKA OOYCIIOBICH T€M, YTO Ha OJI-
HOM M3 THUAPOIOCTOB €)XXEJHEBHbIC HAOIIOACHHS 32 YPOBHSIMHU M PaCcXOIaMH
HaunHaOTCs ¢ 1955 roga. B 1966 roay BhIlen B CBET TOM O peKax BOIHKCKOTO
bacceitna «PecypcoB mosepxHoctHbIX Bog CCCP» [4]. Ilntoc ko Bcemy ¢ ce-
penunsl 70-X TOMOB, HA TEPPUTOPHH O0JIACTH CTasIa MPOBOIUTHCS MacIITa0HAas
rumpomenuopanus. BTopoit mpoMeKyToK sBJSICTCS COBPEMEHHBIM, MO KOJIH-
YECTBY JICT aHAJIOTHYCH TIEPBOMY.

PesynbraThl pacmpe/esicHUsl TOA0BOTO CTOKA M3YYSHHBIX PEK MO THII-
POJIOTHYECKUM TePHOIaM MPEICTABICHBI Ha PUCYHKE 1.

a).
) 250,0

4374

¥ CTOK 32 3HMHIOK0 MEKEeHb
¥ CTOK 3a I10JIOBO/Ibe
¥ CTOK 32 JIETHIOKO MEKEHb

1204.8

5550

™ CTOK 3a 3UMHIOI0 MEKEeHb
2
1061,2 ™ CTOK 3a MOJIOBO/IbE

W CTOK 3a JIETHFOIO ME/KEHb

5890

Puc. 1. Cymmapnsiii crok pek Lna, bonbmoit Jlomosuc, Yennosas, Kapuan
¢ Tepputopru TamMOOBCKOI 005acTH, OCPEAHEHHBIH 3a IEPHOJ
a) 1955-1976 rr., mue M>; 6) 1999-2019 rr., MiH M
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CpaBHUBasl UarpaMMbl Ha PUCYHKE MOXKHO OTMETHTb, YTO paclpee-
JIeHHe CyMMapHoro ctoka 3a mepuon ¢ 1999 mo 2019 rr., mo cpaBHeHHIO C
npoMeKyTKoM 1955-1976 rr., 3aMeTHO U3MEHHIIOCH: TaK CTOKU 3UMHEH U JIeT-
Hell MEeKeHU YBEJIMYMINCH YyTh OOJIbIIE, YEM BJIBOE, a BOT CTOK 3a ITOJIOBOJIBE
COKpPAaTHWJICS IOYTH HA CTOJIBKO K€ OT JaHHBIX IIEPBOr0 NEPHO/IA.

Ha rpadukax, oroOpakeHHbIX Ha PUCYHKE 2, NMPEACTaBJICHbl M3MEHe-
Hus rogoBoro croka pex llna, bonbmoit JlomoBuc, Uennosas, Kapuan ¢ tep-
puropun TamOoBckoit obmactu. Cyns mo rpaduKy, MOKHO pPe3IOMHPOBATh,
YTO CyMMAapHBIH TOOBOH CTOK pek 3a mepuon ¢ 1955 mo 2019 rr. (B cioydasx ¢
YennoBoit u L{Ho# Ha ruapomnocty «Ky3smuno-I'ate» — mo 2015 rox) otimgan-
Csl 3HAYUTENBHON MEKIr0J0BOM M3MEHYMBOCTBIO, HO IIPU 3TOM CYIIECTBEHHO
HE U3MEHUIICSL.

—_ a).

—+—Yenuoras

—o—1lua (K-Tars)

ron

—+—Box. Jlosoenc

—a— Kapitan

=+—1lna (Knsaeso)

Puc. 2. TonoBoii crok pek a) Yennosas u L{Ha (runponoct «Ky3smuno-I"aTe»)
3a mepuof ¢ 1955 no 2019 rr.; 6) bonbmoii Jlomosuc n Kapuan
3a mepuost ¢ 1960 no 2016 rr.; B) Linasr (runponoct «KHsKEBOY)
3a mepuon ¢ 1955 mo 2019 rr.
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B monb3y MOCTOSIHCTBAa TOMOBOTO CTOKa B TE€UYEHHE IOCIEIHHX 65-TH
JIET TOBOPHUT M HHU3Kas JOCTOBEPHOCTH TPEHNIOB, KOTOPHIE TAKXKE MpE/ICTaBIIe-
HBI Ha rpaduKax pucyHka (taom. 1).

Tabnuma 1
JlocTOBEpHOCTH TPEHJOB TOJJOBOTO CTOKA

HasBanue pexu BenuunHa 10CTOBEPHOCTH aIPOCKCUMALUU
YenHoBas R2=10,0349
Ina (K.-T'atp) R?=0,0031
ITra (KasxeBo) R2=0,0053
Kapuan R?=0,0498
Bounbmioit Jlomosuc R2=0,0104

Ha pucynke 3 o0o3HaueHbI JaHHBIE, CBUAETEILCTBYIOLINE O Oeccrop-
HOM YBEJIMYEHHH CTOKA JIETHEH MEXEHH COBPEMEHHOI'0 NEepHoJa 10 CpaBHE-
HHIO ¢ 60-70-MHU roJjaMu IPONIIOro BeKa BO BCEX M3YUEHHBIX PEKax BOJDKCKO-
ro OacceitHa Ha TeppuTopuu TaMOOBCKOH 001aCTH.

M. M

800,0

700,0
600,0
500,0
400,0
300,0
200,0
100,0 .
0.0 P | —

boa. Jlomoeue boa. JlomoBHe Kapuan Kapnan Ina (K-T'ats) Isa (K-T'ats) [lxa IHa YenHopad YenHoBa
(Kuaxepo) | (KHakepo)
1955-1976 1999-2019 1955-1976 1999-2019 1955-1976 1999-2019 1955-1976 1999-2019 1955-1976 1999-2019

Puc. 3. Cymmapnsliii cTok netHelt Mmexxenu pek Llna, bonbioit Jlomosuc,
UYennosas, KapuaH, ocpeiHeHHBIH 3a nepuoJ 3a ABa 22-I1€THUX Nepuoaa
(1955-1976 rr., 1999-2019 rr.)

Paznnma Mexxay BeIMYMHAMU COBPEMEHHOTO CTOKA M BEJIMYMHAMH, 110-
CYHTaHHBIMH B MPOIUIOM BEKE H JI0 HACTOSIIETO BPEMEHH HCIIONB3YEMbBIMH B
KauyecTBe clpaBouHbIX, A pek L{Ha, bonbmoit Jlomosuc, Yennosas, Kapuan
IpezcTaBieHa B Tabiuie 2.

CyMMapHBIf CTOK JIETHEH MEXEHH Ha BCEX PAacCMaTPHBAEMBIX pPEeKax
BOJDKCKOTO OacceifHa Ha Tepputopuu TamO0BCKo# obsactu 3a nepuoxn 1999-
2019 rr. yBenMUMIICS B KOXKIOM Cilydae KaKk MUHUMYM B 2 pa3a [0 CPaBHEHUIO
¢ BpeMeHHBIM niepuogoM 1955-1976 rr.

B pesynbTare NpOBEIEHHBIX BBINIC MCCICAOBAHUI YAaI0Ch BBISCHUTH,
YTO Ha PeKax BOJDKCKOTO OacceiiHa Ha Tepputopun TaMOOBCKOW 00NacTH cy-
IIECTBYET TEHACHIMS K H3MECHEHUIO CTOKA B pa3pe3e TUAPOJIOTHYCCKUX MEepH-
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o10B. Hamu Gbuia BBISIBIICHA TUHAMHKA pacrpesieieHus] CTOKa BOJOTOKOB IMO-
BEPXHOCTHBIX HCTOYHHMKOB [0 CPABHEHHIO C OIIEHKOW, TMPOBEAEHHON B
60-70-x rogax mpomuIoro Beka.

Tabnuma 2
Pa3nuna cymmapHoro croka jgetHei mexenu pek 1{Ha, bonbmoit Jlomosuc,

Yennonas, Kapuas B pa3zpese AByX 22-I€THUX IEpUOJOB
CTOK neTHel CTOK JIeTHel
HazBanue pexu MEKCHH MEKCHH Pasuuna, Mmaa M
1955-1976 rr., 1999-2019 rr.,
MIH M MIH M
Bonsmoit JlIomosuc 2,4 55 3,1
UYenHoBas 3,2 13,4 10,2
Kapuan 12,1 34,8 22,7
Iua (K.-T'ats) 125,2 266,0 140,8
Iua (KasokeBo) 2945 741,5 447,0
Bceero: 437,4 1061,2 623,8

Tak Ha paccMaTpHBaeMbIX HaMH B JAaHHOHM CTaThe peKax BOJDKCKOTO
Gaccelina Ha TeppuTopru TaMOOBCKOH 00IaCTH OTMEUEHO SIBHOE yMEHBIICHHUE
CTOKa, MPOXOZSIIETO B IOJOBOAbBE, 32 CIET POCTA CTOKA BOJBI B IIEPHOJIBI JIET-
HEH ¥ 3UMHEN MEXEHHU.

W3 BBIIECKa3aHHOI'O MOXKHO CHIeNaTh CIEIYIOLINe BBIBOABI: Haspeia
MOTPEOHOCTh OOHOBJICHUSI CIIPABOYHBIX CBEJCHUI 110 TIOBEPXHOCTHOMY CTOKY,
pacuéToB BOJOOOECTIEYEHHOCTH TEPPHUTOPHiL, OIEHKH PECypCOB IMOBEPXHOCT-
HOTO CTOKa B IepHOJ| Hambojee aKTUBHOTO HCIOJIB30BAHUS IMOBEPXHOCTHBIX
BOJIOTOKOB Ha TeppuTOprH TamMOOBCKO 00JIacTH, T. €. B JIESTHUH NEPHOI.

AxryanbHas uH(opMmanus, npuoOpeTEHHASB MPOIECCe PACCMOTPEHUS
THIPOJIOTMYECKUX XapaKTEPUCTUKIOBEPXHOCTHBIX BOJIOTOKOB M OIICHKE BOJIO-
00€eCIIeUeHHOCTH CeNIbCKUX HACEJICHHBIX ITYHKTOB 00JIaCTH, JACT BO3MOXKHOCTD
3HAYUTEIHGHO TOBBICUTH JOCTOBEPHOCTh PacyeToB 0OECIIEYeHHOCTH BOIAHBIMHU
pecypcamu ISl Hy>K/1 arpapHoi cepbl 1 HaceIeHUs..

Hccneoosanue svinonneno npu noodepacke Pycckozo eeocpaguueckoeo
obuecmaa 8 pamkax Hayynozo npoekma Ne 05/2020-P.
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TENBCTBYET O BEICOKOM CTOKO(OpMHUpYIOIIEM HOoTeHnuane tepputopui. OIHOBpeMeH-
HO ¢ 3THM B THUTHPEKCKOH KOTJIOBHHE COCPENOTOYEHBI T€0CUCTEMBI C TIpeoliiaiaHneM
PETryISTHBHOH (QYHKINM.
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ABSTRACT. An algorithm based on geosystems classification depending on features
of related moisture transformation is used for preventive assessing water-related eco-
system services. Such a classification enables to characterize hydrological functions of
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geosystems in the first approximation. The territory of the Tigirek Nature Reserve
(North-Western Altai) is partially used as a model object. Most of its area is occupied
by landscapes with a predominantly transit function that is evidence of a high stream-
flow formation potential of the territory. At the same time, geosystems with a mainly
regulatory function are concentrated in the Tigirek basin as well.

Oxocucremusle ycayru (9C), cBsi3aHHbIE C BOJOW, UIpalOT Ba)KHYHO
porb B ku3HH obmiectBa. Hapsiny ¢ obecnieunBaromumu (TUThEBask BOJA, BOJ-
HBIE OMOJIOTHYECKHE PECYPCHI U T. [I.), CPEON HHUX TI0 CBOEMY 3HAYCHHIO BBIZIE-
JISIIOTCSL PEryJMpYIOIINE YCIYyTd — PEryjaupoBaHUE CTOKAa, KOTOPOE IPEeNoT-
BpalllaeT 3KCTPEMaJbHbIE CUTYallUd IIYTEM XPAaHEHHUS M IepepaclpeacicHus
BOJIBL, ¥ PETYJIUPOBAHNE 3PO3HU [4].

HenocpenctBenHo cBsizaHHBIE ¢ BOJOW DY MOTYT OBITH OMpPEIENICHEI C
MOMOIIBI0 TAKUX IOKa3aTelel, Kak Omomacca, COICp)KaHHe BJard B MOYBE,
pasrpy3ka TpyHTOBBIX BOJI, MIOMOJHEHUE 3aacOB TPYHTOBBIX BOJ, MOTEPS T'y-
Myca OYBbI, 00bEM HAHOCOB U T. 1. [5].

JI71st KOMM4ecTBEeHHOH OlleHKH DY, CBS3aHHBIX C BOJAOH, IIUPOKO MPHU-
MEHSETCSl MOJENUpOBaHue. B TO ke BpeMs He BCE JKOCHUCTEMHBIE YCIYTH
MOYHO HAaJIe)KHO CMOJEIUpPOBaTh. TOYHOCTh MOJENEN 3aBUCUT OT KauecTBa U
KOJIMYECTBA BXOISAIIMX NAHHBIX W UX MPOCTPAHCTBEHHO-BPEMEHHOI'O pa3pe-
meHust. Tak, B peTHOHAX C BBICOKOM CE30HHOM M MEKI'0JJOBOM M3MEHUYUBOCTHIO
KJIMMaTa U TUAPOJIOTMYECKOTO PEeXHMMa, HAallpUMEP, B pailloHax ¢ MPOIOJIKHU-
TEJIbHBIM 3UMHUM MEPUOJIOM, CPEIHETOJOBBIE 3HAUECHUS 3HAUMMBIX MTOKa3aTe-
Jiell He MOTYT OTPa’KaTh CE30HHYIO H3MEHYUBOCTbD.

[TpuHuMas BO BHUMaHHE 3TH YacTO WTHOPHPYEMbIe MPOCTPAHCTBEHHO-
BpPEMEHHBIE aCIEKThI, & TAKXKE TO, YTO CBA3AHHBIC C BOJOW DY B 3HAYUTEIHHOMN
Mepe OMpeeISIFOTCS JaHAmadTHON CTPYKTYpoit [3], i OIEHKH U KapTUpOBa-
HUSI CBA3AHHBIX C BOAOH DY MBI MIPUMEHMIN aJITOPUTM, OCHOBaHHBIN Ha aHAIU-
3¢ JaHAma(THO-THAPOIIOTHYSCKON OpraHU3alii TEPPUTOPUH. B OCHOBE airo-
pUTMa JIGKUT KIaCCH(UKAIMS T€OCHCTEM B 3aBUCHMOCTH OT OCOOCHHOCTEH
npeoOpa30BaHUS MOCTYMAOIICH B HUX ¢ aTMOC(H)EPHBIMH OCaIKaAMU WITH U3 JIPY-
rux reocucteM Biard [1]. Takas kmaccudukaryst mo3BossieT 0003HAYUTH TIPHO-
pUTETHBIC (PYHKIIMOHABHBIC XapaKTEPUCTUKUA MECTOIIOJIOKEHUS U B IIEPBOM
MPUOTIKCHUHT 0XapaKTePU30BATh THAPOJIOTHYECKAE (DYHKIIUMU TE€OCHUCTEM.

Tunponornveckass QYHKIHS T€OCUCTEMBI ONPECIAeTCS KOMOMHAIIUCH
JIByX TPUOPUTETHBIX (YHKIMOHATBHBIX XapaKTEPUCTHK MECTOIIOJIOKEHHUS,
OJIHa U3 KOTOPBIX MPUHUMAETCS 32 OCHOBHYIO, BTOpasi — 3a JOTIOJHUTEIHHYIO
(tabm. 1).
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Tabuuma 1
IIpuopuTeTHBIC (H)YHKIIMOHATBHBIC XapAKTCPUCTUKU MECTOTIOJIOKEHHS

JononuurensHas QyHKIMOHAIBHAS XapaKTEPUCTHKA
Mecrononoxerus (a-d)
MecTononoxeHus
ABTOHOM- Tpanzur- PerynsatuB- | AKKyMynsTH-
Has Has Has Bast
OcHoBHas ABTOHOMHasI Aa Ab Ac Ad
(yHKIHOHATL- [ TpansurHas Ba Bb Bc Bd
Hasl XapaKTe-
P PerynsatuBHas Ca Cb Cc Cd
PHCTHKA Me-
CTOMONOKe HusT | AKKYMYJSTHB- Ba Db Dc Dd
(A-D) Hasi

ABTOHOMHAs (YHKITHS MOPa3yMeBaeT OTCYTCTBHE MMIIOPTAa BOJIBI W3
Ipyrux naHamadToB. TpaH3UTHOH (QYHKIIMH COOTBETCTBYET OCYIIECCTBIICHHE
mepeaay BOABI OT OJHOTO JaHAmadTa K ApyroMy 0e3 CYIIeCTBEHHBIX BHYT-
peHHUX TpanchopMarmii. B pe3ynmpTare perynsaTHBHON (YHKINU oOecTedrBa-
eTcsl IepepacipeqesicHHe U BBIpABHHBAaHHE CTOKa B CE30HHOM pas3pese;
YMEHBIIICHNE TTOBEPXHOCTHONW COCTABIAIOIIEH CTOKA, yCUICHHE NMUTAHUA MO-
3eMHBIX BOJ. AKKYMYJISTHBHAs (QyHKIHUS HOAPa3yMEBaeT OTCYTCTBHE SKCIOP-
Ta BOZABI B Jpyrue JNaHmuadThl U WUCIIOJNB30BaHKUE €€, MPEUMYIIECTBEHHO, Ha
cobcTBeHHOE (YyHKIMOHMPOBaHUE. V3 16 BO3MOXXHBIX KOMOWMHAIIMA STHX
(hyHKIHI peanbHO MOTYT peann3oBaThes 13.

OreHKa THAPOIOTUICCKUX (PYHKIIUI reOCHCTEM MpOBeIeHa U YacTH
TeppuTOpuu TUTHPEKCKOTO 3aloBeIHNKA (CeBepo-3amaanblii Anraif). B ocHo-
BY OIICHKH TIOJIO’KEHA JaHAmadTHas kKapTta XaHXapUHCKOTO W THUTHPEKCKOTO
Y4acTKOB 3all0OBEJHHMKA BMECTE C OXpaHHOW 30HOM [2]. B kauecTBe OCHOBHBIX
€AMHUII JIAHAMA(QTHOTO KapTorpadUpOBaHUS BEICTYIIATH MPOCTHIC U CIIOKHBIE
ypouuIna, HOHUMaeMble KaK COYETaHHs T€HETUYECKH U MPOCTPAHCTBEHHO B3a-
HMMOCBS3aHHBIX, OJTHOPOJIHBIX 10 JIUTOJIOTHH, PEKIMaM YBIAKHEHUS U MUTpa-
UK BeliecTBa (aluii B Mpeaeiax 4acTH WM IeJIoi Me30(hopMbl penbeda.
Bcero ans paccmaTtpruBaeMoil TEppUTOPUH OBLIIO BBIJIEICHO 67 BUIOB YPOUHIIL
(rabm. 2, puc. 1).

Tabmuma 2
DyHKIUOHAIBHAS XapaKTEPUCTHKA MECTOIOIOKEHUI
Ha TeppUTOpUH TUTHPEKCKOTO 3aITOBETHIKA

Ne MecTomnooxeHue [Tnomans, KM JloJis oT mIoaau
3armoBeAHNKa, %o

1 TpauzutHo-aBToHOMHBIE (AD) 21,35 10,1
2 PerysstrBHO-aBTOHOMHBIE (AC) 0 0
3 ABToHOMHO-TpaH3uTHbIC (Ba) 32,49 15,4
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TIponomxenne TadIuIBI 2

Ne MecTonooKeHue IInomans, KM? Jlonst ot riomaau
3amoBeHNKa, %0

4 Tpausutasie (Bb) 92,06 43,6

5 PerynsituBHO-Tpan3uTHbIe (BC) 0,57 0,3
AKKyMYJISITHBHO-TPaH3UTHbBIE

6 (Bd) 8,36 4,0

7 ABtoHOMHO-perysTuBHbIe (Ca) 0 0

8 TpausurHo-perynstusHbie (Ch) 15,19 72

9 Perymstusnbie (Cc) 0 0

10 AKKYMYJISTUBHO-PETYIISATHBHBIE 9,58 45
(Cd)

1 TpaH3UTHO-aKKYMYIISITHBHBIE 2959 14,0
(Db)

12 PeryisTBHO-aKKyMYJISTUBHBIE 1,84 0.9
(De)

13 Axxymynstusabie (Dd) 0 0

Lr \ ) T /w

- Tpasimwo-amTonosac (Ab)

movso-TparsiTHe (Ba)
Tpacmzae (Bb)

perymamImHO- e (Be)

amno-pery e (Cb)
- axxyMynamBso-perynamssie (Cd)
- TpamarmHo-akwysETEKEE (Db)

=
O
-
-
-
-
=
-
=

« peryannso-axyMypmmane (D¢) Y
Puc. 1. T'ugponornueckue GyHKIMK T€0CHCTEM (TOIO-THIPOJIOTHYECKUit (hOH)
XaHxapHHCKOro, TUTHPEKCKOTro y4acTKOB U OXPaHHOH 30HEI

TI/IFI/IpeKCKOl"O 3allOBCJHHUKaA
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Bonee monoBHHBI TIIOMIAAM paccMaTpUBAEMOM YacTH 3aroBEIHUKA
(63,3%) 3anumaroT naHamadTH ¢ MpeodiagaHueM TPaH3UTHOH GYHKIHU Me-
crononoxenuit (Tab:n.): aBToHoMHO-Tpan3uTHbIle (Ba) (15,4% ot oOweit mio-
maan) — nojorue (L 4-10°), peaxo nokarsie (L 10-20°) CKIOHBL, TeppacoBUA-
Hble C1a0OHAKIIOHHbIE TUIOLIAIKH Ha BEPIIMHAX U CTYNIEHYAThIX CKIOHAX; CO0-
cTBeHHO TpaH3uTHbIe (Bb) (43,6%) — CKIOHBI OT MOKATHIX A0 OOPBIBHCTHIX
(L.>10°); perymsituBao-Tpansutabie (Be) (0,3%) — moiMBI MPOTOK MaJbIX PEK,
CE30HHO OOCHIXAIONINE NMPOTOKH, IIOCKHE MECTa B MOHIDKCHUAX; aKKyMYJIs-
tiBHO-Tpam3utHeie (Bd) (4,0%) — monmwMHBI MaibIX pek IMOWMEHHbIe ¢ (par-
MEHTaMH HaAIIOMMEHHBIX TEPPAC, IOBEPXHOCTU HU3KOM, BEICOKON U OCHOBHOM
MONM cpemHuX pek. Takas cuTyanusi, BKyIl€ CO 3HAUYUTEIBHBIM KOJIHIECTBOM
aTMOC(EpHBIX 0CAJIKOB, NMPEAONpPEENseT BBICOKUAN MOTEHINAN TEPPUTOPHHU C
TOYKH 3peHHs1 (HOPMHUPOBAHUS CTOKA. BakHO TO, UTO aHHAs TEPPUTOPHS pac-
TMOJIOKEHA B BEpXOBbsX p. MHs, a GopMuUpyOMIMICS 3[1eCh CTOK MOCTYIAeT B
palioHBI, TAE KOJMYECTBO aTMOC(EPHBIX OCAIKOB 3HAYUTENHHO MEHBILE
(cTemHble U JecOCTENHbBIE PETOPhs AnTas).

OMHOBPEMEHHO C 3THUM, BBICOKHI CTOKO(GOPMHUPYIOIIMN MMOTCHIIHAI
TeppUTOPUH, 00YCITOBICHHBIN 3HAYMTEILHBIM KOJINYECTBOM OCAIKOB U TIPE00-
JTaJaHueM TPAaH3UTHOW (yHKIMH JaHAMAPTOB, NPENONPEICISIET BBICOKYIO
AKTHBHOCTH CKJIOHOBBIX IIPOIIECCOB, OBICTPBIN M 3HAYUTEIBHBIA TOJBEM YPOB-
Hel BOJBI B PEKax BO BPEMs BECEHHETO IIOJIOBOJbS W JIETHHX IaBOAKOB.
B Takmx ycrnoBHAX OCHOBHBIM (DaKTOPOM, CIEPXKHMBAIOIIUM TPAH3UT BOABI CO
CKJIOHOB, SIBJIIE€TCS €CTECTBEHHAsh PaCTHTEIHLHOCTh, COXpaHUBIIascs Oiaroma-
PS1 )KECTKOMY OXPaHHOMY PEKHUMY 3allOBETHHKA.

Eure oxHol BakHOW OCOOEHHOCTHIO JIaHAIIA(QTHO-TUAPOIOTUUECKON
OpraHU3aIK TEPPUTOPHUH SABISIETCSA TO, YTO B JoJMHAX pp. MHN u bonkimoro
Turupeka cocCpe/IOTOUYEHbI TEOCHCTEMBI C TpeobialaHueM pPeTyIITUBHON
dbynkuu (11,7% ot obmielt tuomaau kaprorpadupoBanus). IIpencraBieHHbIe
3/1eCh IUIOCKHE U €1a00 HAKJIIOHHBIE APEBHEAUTIOBUAIBHBIE TEPPACHPOBAHHBIC
TIOBEPXHOCTH, HEPEIKO 3a00JI0UEHHBIE, HIPAIOT BAXHYIO POJIb BO BHYTPHIO-
JIOBOM DETyJIMPOBaHHUH CTOKA.

Pabomvr  ebinosnenvt 6  pamkax — 20cyoapcmeenHozo  3a0anus
(Ve 121031500222-5) npu wacmuunou gurancogoii noodepacke PODU, npo-
exmul Ne 19-55-18001 Fone a.
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CTYAEHT 2 Kypca MaructpaTrypbl MHCTHTyTa 3KOJOTMH M NPHUPOJOINOIB30BaA-
Hust, Kazauckuii (IlpuBomkckuii) GpeaepansHblii yHHBepcuTeT, r. Kazans, Poc-
cus

INOTEHHHUAJ CAMOOYUNIIEHUSA
BO3YIIIHOI'O BACCEMHA I'. KASAHH

KJIIOYEBBIE CJIOBA: crpatndukamus atMocdepsl; npoduieMepHble N3MEepeHHs;
TeMIlepaTypHas HHBEPCHs; BO3AYIIHBIN 6acceiiH; CaMOOUMINEHNE BO3LyXa.
AHHOTALMUSA. B paGore mpousBeneHa OIEHKA cTpaTU(UKauu aTMochepbl, BBISIB-
JICHBI YCIIOBHS PACIPENeNICHNs] M30TePMHUICCKHX U MHBEPCHOHHBIX CIIOEB B HIDKHEM
cioe aTMocdepsl IO JaHHBIM TeMIiepaTypHoro npoduiemepa MTP-5 Ha meteoponoru-
yeckoil ctaniuu Kazanb-yHuBepcurer.

Georgy I. Shishkin,
2" year Master’s Degree Student of Institute of Ecology and Nature Manage-
ment, Kazan (Volga Region) Federal University, Kazan, Russia

SELF-CLEANING POTENTIAL KAZAN AIR BASIN

KEYWORDS: stratification of the atmosphere; profiling measurements; temperature
inversion; air pool; self-purification of air.

ABSTRACT. The assessment of the stratification of the atmosphere was carried out in
the work, the conditions for the distribution of isothermal and inversion layers in the
lower layer of the atmosphere were revealed according to the data of the temperature
profiler MTP-5 at the meteorological station Kazan-University.

Beenenue. 3arpsizHeHne aTMOC(EPHOTO BO3/1yXa B HAIIH JTHH SIBJISETCS
OJTHMM M3 OCHOBOIOJAralomux (pakTOpoB HEraTHBHOTO BO3/IEHCTBHS HA 3710-
POBbE HaceNeHUsI MPAKTHIECKH BO BCEX KPYMHBIX ropoaax Poccum. [Ipn sTom
KOJIMYECTBO T'OPOJIOB C HACEJICHHEM, MOCTOSHHO HAXOJSIIIUMCS «B 30HE pHC-
Ka» HEYKJIOHHO pacTteT. OCHOBHOH 3arps3HSIOINNA BKJIaJ, KOHEYHO K€, MPH-
XOAWTCS Ha IMPOMBIIUICHHOCTh M aBTOMOOWIBHBIN TpaHcropT. CpemaHeroso-
BbIE TOKA3aTeIM 3arpsi3HEHUs BO3yXa 3a4acTyi0 INPEBBHIIIAIOT JOITyCTUMBIC
canurapHo-ruruenndeckne Hopmbel U IIJIK. C magama XXI Beka exeromHo
MIPOUCXOAUT TMPUPOCT 0O0BEMOB BHIOPOCOB 3arpsI3HSIONINX BEIIECTB B aTMO-
cdepy OT CTaIMOHAPHBIX UCTOYHUKOB HA 2% B TO1I.

BrigenuM ocHOBHBIE (haKTOPHI, ONPEAEIAIONIEe N3MEHIUBOCTD 3arpsi3-
HEHHOCTH TOPOJICKOTO BO3AyXa. DTO KOJeOaHHUs KOJMYECTBA BEIOPOCOB U Me-
TEOPOJIOTHYECKHE YCIOBUS, HAXOIMIMECS B CIOXKHOM 3aBHCUMOCTH C COJEp-
JKaHUEM BpPEIHBIX IpUMeEcel B aTMocdepe.

BospmmHCTBO MCcnenoBaTenel cXoaaTcs Ha HEOOXOIMMOCTH HCIOIb-
30BaHUs B aHAJIM3€ 9TOH 3aBHCUMOCTHU HE MPOCTO OTAEIBHBIX METEOPOJIOTnyie-

© Iumkun I'. K., 2021
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CKUX JJIEMEHTOB, a LEJIOr0 KOMIUIEKCAa XapaKTePHCTUK, COOTBETCTBYIOIIMX
omnpeiesIeHHON MeTeopooruueckoi curyanuu [1; 2; 3; 4].

Ha nansblli MOMeHT ciy:x0a PocruapoMera nmeer B CBOEM pacropsi-
JKeHUU Ka4eCTBCHHbIE MaTEMaTUUECKUE MOEIH 110 ONPeAEICHUI0 IOTeHIIHANA
3arpsi3HEHUS U CAMOOYHILCHUSI aTMOC(epHOTo Bo3ayxa. OCHOBHAS CIOKHOCTD
3aKJIFOYAeTCs B HAIOJHEHUH STHX MOZENel onepaTHBHBIMH JaHHBIMU. [lo3To-
My HauOOJbIIIEe PAcIIPOCTPAHEHUE MONYYMIN PA3IHMIHBIE METOJUKH, UCTIONb-
3YIOIIUE AOCTYITHYI0 METCOPOJIOTHIECKYI0 HHOPMAIUIO U yIa9HO PUMEHSI-
eMBbIe IS TF0001 TepPUTOPHHL.

MeToasbl ucciief0BaHUsA U 00Cy KIeHHe. ABTOPOM HCIIONB30BaH OaHK
JAHHBIX TPOQHUIEMEPHBIX HAOIIOAEHUI METEOPOJIOTHIECKOi oOcepBaTopuu
K®YV 3a 2015 roa. Paasl HCXOAHBIX JaHHBIX MIPECTABICHBI B BUJE CEpUH IO-
ClIeZIOBaTeNIbHBIX JAHHBIX (€KETHEBHBIX) C BPEMEHHBIM pasperieHueM 10 mu-
HyT. [IpocTpancTBeHHOE pa3permienue (1o BeicoTe) — 50 MeTpoB.

O0paboTka u 0000IIEHNe UCXOJHBIX JAHHBIX MPOBOJMIIACH C UCIIOJb-
30BaHHEM aBTOPCKHX IIPOrpaMM B cpesie nporpammuponanus VBA, Busyanu-
3a1ust JaHHBIX TPOBOIMIack ¢ ucrons3osanuem I'UC Golden Software Surfer.

IIpodunemep MTP-5 ycranoBieH Ha BeIcoTe 18 M Ha MeTeopoIOTHYC-
CKOHM BBIIIKE B YCIOBHUSAX IUIOTHOM TFOPOACKOW 3acCTpOMKM. AHanu3 AaHHBIX
npudopa HEBO3MOXKHO TPOBOJHUTH 0e3 ydéTa CKOPOCTH IEpeHOca B HIDKHEM
cioe atMmocgeprl. CKOPOCTh TAaKOTO MEpeHoca 3aMMCTBOBAlaCh M3 apXUBa
JAHHBIX TPHU3EMHBIX METCOPOJIOTNYECKHX HaOmrofeHnil Ha craHuuu KasaHb-
YHHUBEPCHUTET B HEIIOCPEJICTBEHHOH OJIM30CTH K MECTY YCTAaHOBKH METEOPOJIO-
THYECKOTo Tpoduiemepa.

Ucnonb3yst npoduiemep MTP-5, Mbl MokeM MoJiy4aTh MOJPOOHEIE,
HETIpephIBHbIE TaHHBIE O TEMIepaType BO3AyXa MOTPAHUIHOTO CIIOst aTMOc(de-
PBI U HarJIATHO 0TOOpaXkaTh TEPMHUUECKYIO CTPYKTYPY AAHHOTO CJIOS C Y4€TOM
€€ BPEMEHHOM JMHAMHUKHU. DTO JAaéT HaM BO3MOXKHOCTH OIICHHUThH CTATHCTHYE-
CKHE XapaKTEePUCTHKH U30TEPMUUECKUX U MHBEPCHOHHBIX CIIOEB.

IIpu6op MTII-5 HEMPUXOTIMB U MO3BOJISET MPOBOAUTh H3MEPEHHS IT0-
YTH B JIFOOBIX TIOTOJHBIX YCIIOBHAX. B paccMarpuBaemslit nepron c6oes B pado-
TE W3MEPUTENHEHOTO KOMIUIEKCA, CBA3AHHBIX C OTKIIOYEHHSMH 3JIEKTPHYECTBA
WJTH 7K€ WHBIMU HeOJIaronpusiTHHIMU SIBIICHHUSIMHU TTOTO/IBI HE HAOII01aI0Ch.

ABTopoM mpoBericHa 00paboTKa, 0000IIeHNe U BU3yalU3aIis UCXOI-
HBIX JTaHHBIX. AHaTU3 MOCTPOCHHBIX AWArpaMM IO3BOJSET MOJYYUTH NPea-
CTaBJICHHE O BBICOTHO-BPEMEHHOM pacIpelesieHHH TeMIIepaTypsl BO3IyXa.
B kauecTBe HarasAHOTO MpUMeEpa OBIIH B3ATHI [IEHTPATBHBIE MECSIIB 3MMHETO
U JIETHETO Ce30HOB. Tak, MaKCHMaJIbHO KOHTPACTHBIM SIBIISIETCS pacripejiene-
HHE TEeMIIepaTypsl BO3AyXa B JICTHHH IEPHOJ, KOTJa POJIb IOACTHIIAIOMIEH
MOBEPXHOCTH MaKCHMalbHAa M HAOMIOZAeTCs MAaKCHUMAJBHBIA pa3Max Kak o
BpPEMEHH, TaK M 1o BeicoTe (puc. 1.a, puc 1.0).
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(ocpennennoe 3a mepuox ¢ 1.07.2015 mo 31.07.15)
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B xome paboOTHl BBINOJHEHO CpPaBHEHHE BEPTHUKAJIBHBIX I'PaJHUEHTOB
TEeMIIepaTypsl B IPU3EMHOM CJIO€ B pa3JIMYHbIC CE30HBI To/a. BEIABICHHBIE
CYIIECTBEHHbIE PACXOXKICHUS MEXKIY HHUMHU YKa3bIBalOT Ha pa3sIMuusl TEPMH-
YEeCKOW CTPYKTYpHI B YCIOBHUSIX ropoaa. Mcxons u3 paHHbIX Tabmun 1-4, mak-
CHMaJIbHasl TOBTOPSIEMOCTh MHBEPCUI HaOIlIofaeTcsi B 3MMHEE BpeMs rojia B
toime armocdeps! 300-900 M, mocturas cBoero Makcumyma (63,3% cpokoB
m3Mepenus) B ciaoe 600-700 M. OTMedaeTcst TakKe BBIPAKCHHBIH MUHUMYM Y
3eMHO# noBepxHOCTH (cioit 0-100 m).

IMoBropsiemocTs (%) BepTukanbHbiX rpaguentoB dT°C/100mM. SuBaps
(momyuaens! Ha ocHOBe psimoB naHHBIX ¢ 01.01.2015 mo 31.01.2015)

Tabmuma 1

I'paatmn Croii (M)

dT°C/100m | 0-100 100- | 200- | 300- | 400- | 500- | 600- | 700- | 800- 900-
200 300 400 500 600 700 800 900 1000

(-09;-5]

(-5;-4]

(-4;-3]

(-3;-2] 01 | 08

(-2;-1] 36,3 16,8 194 | 22,2 19,6 12,2

(-1;-0,5] 44,0 37,0 21,6 14,9 14,4 16,4 16,2 0,5 0,7

(-0,5;0] 9,1 156 | 10,7 | 115 | 138 | 16,1 | 20,5 | 36,8 | 42,1 69,4

(0;0,5] 45 8,8 9,3 9,0 13,4 13,6 21,5 38,8 | 48,6 30,6

(0,5;1] 2,1 6,2 9,3 9,9 12,2 15,3 22,4 22,0 8,4

(1;2] 35 9,0 157 | 19,0 | 24,2 | 249 | 194 2,0 0,2

2:3] 04 | 38 | 100 | 122 | 25 | 16 | 00

(3;4] 1,7 3,6 14

(4;5] 0,4 0,5

(5;+ )

JleTHee pacmpeneneHne MOBTOPSEMOCTH MHBEPCUI B IIPU3EMHOM CIIO€
aTtMocdepsl oTir4yaercss oT 3uMHero. COoriacHO MaHHBIM TaOJHIbl 2, o0Ias
noBTopsieMocTs MHBepcuid B cnosix 0-1000 m me mpebimaer 10% u umeer

BBIpKEHHBIH MaKCHMyM y 3eMHOM TTOBepXHOCTH (cioit 0-200 m).

IosTopsiemocTs (%) BepTuKanbHbIX TpaauenToB dT°C/100m. Uromnb
(mosry4ensl Ha ocHOBe psi1oB AaHHbIX ¢ 01.07.2015 mo 31.07.2015)

Tabimma 2

Croit (M)
I'paganun
dT°C/100m 0- 100- | 200- | 300- | 400- | 500- | 600- | 700- | 800- 900-
100 200 300 400 500 600 700 800 900 1000
(-e0;,-5]
(-5;-4]
(-4;-3]
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Iponomkenne TadNUIB! 2

Cioii (M)

I'panauun
dT°C/100M 0- 100- | 200- [ 300- | 400- | 500- | 600- | 700- | 800- | 900-

100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
(-3;-2] 0,1
-2;-1] 450 | 463 | 405 | 36,9 | 304 | 237 | 103 | 22 | 11,3 | 200
(-1;-0,5] 342 [ 293 | 378 | 435 | 468 | 532 | 72,1 | 931 | 876 | 797
(-0,5;0] 124 | 156 | 192 | 186 | 1955 | 205 | 17,3 | 47 1,1 03
(0;0,5] 47 6,4 25 1,0 32 25 0,4
(0,5:1] 24 2,4 0,0 01 | 01
(1,2 0,9 01
(2;3] 03
(3:4]
(4:9]
(5;+c2)

Ipu cpenHeronoBoM paccMoTpeHUH (Tabin. 3), HOBTOPSIEMOCTh CPOKOB
C WHBEPCHOHHBIM paclpelelIeHHEM TeMIIepaTypbl He mpeBbimaeT 25%, Mak-
CUMYM TIpuxonuTcs Ha cioit (600-700 m).

Tabmuma 3
[ToeTopsiemocTs (%) BepTHKanpHbIX rpaguertoB dT°C/100m. Cp. ros.
(momyueHs! Ha ocHOBe psaoB AaHHbIX ¢ 01.01.2015 mo 31.12.2015)

Tpanaumm Croii (m)
dT°C/100m 0-100 100- 200- 300- 400- 500- 600- 700- 800- 900-
200 300 400 500 600 700 800 900 1000
(-00;-5] 0,004
(-5;-4] 0,002 0,002 0,002
(-4;-3] 0,006 0,002 0,004 0,006 0,002
(-3;-2] 0,067 0,088 0,032 0,213 0,038 0,011 0,008 0,002 0,002 0,002
(-2;-1] 32,325 | 30,247 | 30,744 | 29,625 | 25,788 | 19,916 6,145 1,374 6,455 10,552
(-1;-0,5] 39,083 | 34,307 | 30,831 | 30,491 | 31,684 | 34,815 | 42,508 | 43,295 | 38,280 31,391
(-0,5;0] 14,559 | 16,524 | 18,912 | 20,599 | 23,314 | 23,908 | 27,603 | 34,410 | 40,348 53,849
(0;0,5] 5,063 6,651 8,225 8,522 10,367 | 11,294 | 14,467 | 16,960 | 13,978 4,199
(0,5;1] 3,128 4,422 4,064 4,541 4,551 5,594 6,239 3,780 0,921 0,006
1;2] 3,735 4,916 4,616 4,363 3,988 4,248 3,021 0,179 0,015
(2;3] 1,423 1,701 1,876 1,526 0,261 0,204 0,008
(3;4] 0,457 0,748 0,616 0,118 0,002 0,002
(4;5] 0,088 0,289 0,078
(5;+0) 0,068 0,105 0,002 0,002 0,002

Ha ocHOBe maHHBIX C 5-MHHYTHBIM pa3perieHHeM 1Mo BpeMeHd U 50 M
I1aroM I10 BBICOTE OBIJIO MOCUUTAHO KOJIMYECTBO CIIy4aeB MHBEPCHH B KQXKIOM
50-meTpoBOM citoe 3a cyTkH. [lanee 3To KoJnm4ecTBO ObLIIO yMHOKEHO Ha Iiar
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1Mo BpeMeHu (5 MHHYT) ¥ OTCIOJa MOJYYEHBI JaHHBIE O CPEIHEH MPOIOIDKH-
TENLHOCTH WHBEPCUU JJISI IIEHTPATBHBIX MECSIEB 3UMHETO U JIETHETO CE30HOB
roja (puc. 2.a, puc. 2.0).

[popormraniioeTs, dac
e

Croft, m

Puc. 2.a. CpenHsia npogoKUTENBHOCTh HHBEPCUH
B cII0siX aTMoc(epsl. SIHBapb

3

[TpogormTenLioetn, pas

Puc. 2.6. Cpennsist IpoIOIDKUTENEHOCTS HHBEPCHH B CllosIX aTMocdepsl. Mromb

CornacHo MOCTPOEHHBIM TpaduKaM, MPOJAOKATEIHFHOCT, HHBEPCUH B
CpeZIHEM pacTeT C BBICOTOM B XOJIOJHBIMA MEPHOJ] rojia U MaJaeT B TEIUIbIN Te-
puoa. Benuuuna cpegHeill MpoAOIKUTENHBHOCTH UHBEPCUU M3MEHSIach B SIH-
Bape ot 1,5 1o 15,5 gacos, B utone ot 0,1 1o, 2,6 yacoB. CpeaHss IPOIOIIKHU-
TEJNILHOCTh SIBJICHUS B SIHBAPE COCTABMIIA ITPUMEPHO 9 YaCOB, JICTOM MOPSIKA
1,5 gacoB. Takum 00pazoM, MaKCHMaJIbHOE 3HAYEHUE XapaKTEPHUCTHKH IPO-
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JIOJDKUTEJIBHOCTH OTMEYEHO B STHBape Mecsle. JTO TOBOPUT O TOM, YTO 3HM-
HUH Ce30H 0COOCHHO HEOJIaronpusTeH Uil pACCEUBAHUS IPUMECEH SIBIISICTCS B
aTMocdepa ropoja.

CyliecTByeT ele oJHa Ba)KHasi XapaKTEPUCTHUKA TEMIIEPATYpHBIX HH-
BEpCHH. AHalU3 BEPTUKAIBHBIX NMPOQMIEH TeMnepaTrypbl 3a HCCIETyeMbIi
MEpHOJl C BPEMEHHBIM pa3pelieHHeM 5 MUHYT, MTO3BOJIMI OLEHUTh BPEMEHHOE
pacrtipenieieHie MOITHOCTH WHBEPCHOHHOTO citost (puc. 3).

600
<500
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£ 9 5 400
5 & & 300
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Puc. 3. CpCZ[HHSI BEpTHUKaAJIbHAA MPOTAKCHHOCTb NHBECPCUOHHOT'O CJIOA

Takum 00pazom, cpemHssl MOIIHOCTh WHBEPCHOHHOTO CJIOS B HIDKHEM
cioe aTMoc(epsl MaKCHMalIbHA B XOJOJHBIA TEPHOA ToAa (4TO MPETATCTBYET
paccessHUIO TpuMecei) 1 MUHUMAaJlbHA B TEIUIBIA MepHoa (Y4TO CIocoOCTBYET
paccesHUO TIPIMEcei).

BeiBoapl. B xome wmccnenoBaHust OBUTH PacCMOTPEHBI OCOOEHHOCTH
CTpaTU(UKALUK TPU3EMHOTO CJI0s1 aTMOCc(epbl, a TakKe pacnpesiesieHus: H30-
TEPMHUYECKUX U MHBEPCUOHHBIX CJI0eB. [10yueHbl caenyIome pe3yibTaThl:

® [IPOBCJICH CpaBHI/ITeHBHHﬁ aHaJIn3 JuarpaMm BbICOTHO-BPEMEHHOI'O
pacnpelesieHus: TEMIIEpaTypbl BO3AyXa B XOJIOAHBII U TEIUIbIA EPUObI TOAA.
IIpu 3TOM B Temblil mepuoj pa3Max Kak MO BPEMEHH, TaK U MO BBICOTE OKa-
3aJICsl MaKCHMaJIeH;

® IPOBEZICH CPABHUTENIbHBII aHalu3 TMOBTOPSEMOCTH BEPTUKAJIBHBIX
TPaJMEeHTOB TEMIIEPaTyPhl B IPU3EMHOM CJI0€ aTMOC(EpHl B pa3IMIHbIC Ce30-
HBI FOJ1a, a TAKXKE €€ CPEAHEr0I0BOr0 pacipeeIeHuUs;

® BBISIBJIIEHO, YTO NMPOJIOJDKUTENIBHOCTh HHBEPCUHM B CPEIHEM PACTET C
BBICOTOH B XOJIOJIHBIH NEPUOJ TOa U NaAaeT B TEIUIbII MEPUOLI;

® Ha OCHOBE OIICHKH CPEIHEH MPOJOIKUTEILHOCTH WHBEPCHH OBII
cJieNlaH BBIBOJ] O TOM, YTO XOJIOJHBIN MEPUOJI TOAa HEOIArompusATEH JIJIS pac-
CeMBaHUS NpuMeced B aTMocdepe Topoaa, a yCIOBHA TEIIOTO Mepuoja
HaIPOTHUB, CIIOCOOCTBYIOT PACCENMBAHUIO;
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® BLIABJICHO, YTO CPEAHAA MOLIHOCTL MHBCPCUU B HUIKHEM CJIOC aTMO-
chepLI MaKCHMaJjibHa B XOJIOHBIM nepuoa roaa 1 MUHMUMaJibHa B TEIJIbIN T1e-
puoa, 4TO KOppEIUPYET C BHILICIIPUBCACHHBIMU BHIBOAAMMU.
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TO THE TEN YEARS ANNIVERSARY OF RESEARCHING
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KEYWORDS: chronicle of nature; ecosystems; phenological observations; phenology;
taiga; taiga forests; international projects.

ABSTRACT. The article describes the history of the implementation of the “Eurasian
Chronicle of Nature — Large Scale Analysis of Changing Ecosystems” project. The
main achievements, publications, directions and prospects for the development of joint
research and a unique experience of environmental monitoring — the maintenance of the
“Chronicle of Nature” in the reserves of Russia and neighboring countries.

Brenenne. B nepuos ¢ Havana 1980 rooB ObUTH YCIICIIHO peain30Ba-
HBl HECKOJIbKO HayYHBIX POCCHHCKO-(HHIISHACKUX HPOEKTOB, IpEeUMyIie-
CTBCHHO B O6J'IaCTI/I 9KOJIOTMH XHWBOTHBIX. PeSyHLTaTOM SAIBUJIUCHh CEPBLE3HBIC
nyonukanuu (Linden et al. 2000, Kurhinen et al. 2009, 2011, WUsantep u ap.
2009, Kypxunen u np. 2006, 2009, Janunos u ap. 2010 u ap.). IIpu sTom B
paboTax B «HYJIEBBIE)» T'OJbl YK€ OCHOBHOE BHHUMAaHHE YAEIAJIOCH HMEHHO
aHAJIM3y BHIOBOTO Pa3HOOOpa3Wsi OTIENBHBIX TAKCOHOMHYECKHX TPYIII JKH-
BOTHBIX (MJIEKOIIMTAIOLINE). Y CTAHOBJICHO, YTO ITPH MaTeMaTHUECKOM aHaIIN3e
AQHTPOIIOT€HHBIX U3MEHEHMH BUJIOBOTO Pa3HOOOpas3Msl BIIOJIHE NPHUTOAHBI Ma-
TepUajbl MAaCCOBBIX YUYETOB JKHBOTHBIX (3MMHHMH MapuIpyTHBIH Y4YeT, yder
MCJIKUX MIJICKOIIMTAOIIUX Ha J'IOByHIKO-J'II/IHI/IHX) " HCIHOJIB30BAHUE MPOCTBIX
MH/IEKCOB pa3HooOpa3us (HampuMep, HHAEKC BUIOBOro OoratcTBa, KypxuHeH
u ap. 2006). HecomHeHHBIH ycriex B JaHHOM COTPYAHHYECTBE MOOYIHMI HAC
MOWTH Janbllie: MEPEeUTH K HCCIEJOBAHHUIO OMOJIOTHMUECKOTO Pa3zHOOOpas3us
HKOCHCTEM Ha KPYIHBIX TeppUTOpHAX Tairm EBpaszum, Tem Gonee 4To B mO-
clefHee BpeMs HCCIeI0oBaTeId OHOJOTMYECKOro pa3sHoOOpa3Hs 3KOCHCTEM
CTOJIKHYJIMCh C HOBBIM BBI30BaMH. JJOBONBHO aKTyalbHBIMH CeHdac SIBISIOTCS
npoOJIeMbl U3y4YeHUsI TIOCIIEICTBUHN ITI00AaNBHBIX H3MEHEHNH KiIMMaTa Ha Ouo-
pa3HOO0Opa3ue 3KOCHCTeM OOpealbHBIX JIECOB, KOTOPBIE B MOCIIEAHUE JECATH-
JIeTHs K TOMY JK€ MOJBEPraroTCi €lle M HHTEHCHUBHOMY XO3SIHICTBEHHOMY
ocBoeHMto. Kak pasznenuts 3T0 BIMSHME U M3Y4MTh 3TU JABa Ipolecca pas-
JIeTIbHO, XOTsI OBl Ha ITpHUMeEpE OTNEJILHBIX KOMIIOHEHTOB TaeKHbBIX AKOCHCTEM?
3amada 3TO BeChbMa CIIOXKHAs, ITOCKOJIBKY 3TH J[Ba III00AJIBHBIX IPOIEcca BO3-
JIEHCTBUST WUAYT OJHOBPEMEHHO. B CBs3M ¢ 3TUM 0co0oe 3Haue€HHE MOTYT
UMETh MaTepuaibl «Jleronuced NpUpOAbI» 3alOBEIHBIX TEPPUTOPUH, BENb
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pyOKH Jieca ¥ aHTPOIIOTEHHBIE TT0XKapbl HE BIUSIOT HA 9KOCHUCTEMBI, MO Kpai-
Hell Mepe, kpynHbIx OOIIT.

Hcropus peanuzanmu npoekra. C 2011 r. rpynma wuccienoBaTeneit
NpHCTYNMIA K pa3paboTKe MeXIyHapoJHOro mpoekra. Ero mepBoHayaibHOE
HazBauue — «Linking environmental change to biodiversity change: long-term
and large-scale data on European boreal forest diversity» (EBFB, «Cssi3p u3me-
HEHHI cpenbl OOWTaHMS C W3MEHEHHSIMH OMOpa3sHOOOpas3us: MHOTOJIETHHE
KpyHHOMAcIITaOHbIE JaHHBIE O OHONOTHYECKOM pazHo0Opa3nu OopeabHBIX
necoB EBpomer»). C camoro Hayaza mpoeKT UMeN 3amady — co3nanue baser naH-
HBIX MacCOBBIX YYETOB >KMBOTHBIX (MJICKOIMTAIOIINE, NMTHIBI, OCCIO3BOHOY-
HBIE), yIETOB TUHAMHKH OOWINS M pa3HOOOpa3us COCYANUCTHIX PACTCHHUH U TPH-
0O0B, CTaTHCTHKU OXOTHI, JMHAMHUKH TOKa3aTenell MeTeo(pakTopoB, CTPYKTYPhI
JIECHOTO TOKpOoBa M (hEHOJIOTMUECKUX JaHHBIX. [Ipeamonaranock, urto B baze
JaHHbIX 6yZ[yT OTPAXKCHBI IKOJIOTUYCCKUE N3MCHECHHSA, KOTOPBIC MPOU3OIIIN B
dKOCHCTEMax OopealibHBIX JiecoB 3a mocneanue 40-50 et (B ToM umcie ¢ yue-
TOM MOHMTOPUHIA AHTPOIIOT€HHOM AMHAMHUKU CTPYKTYPHI JIECOB, IIPOUCXOAS-
el Ha (oHe KIMMaTH4eckux u3meHeHuid). Hauunas ¢ 2012 r. remaTuka mpo-
eKTa MPHHsIA YeTKUH Kypc Ha paboTy ¢ «JleTomucsmMu MpUpOABD» — NCTOYHU-
KaM{ BaXHBIX JAHHBIX O MHOTOJICTHEH IHMHAMHKE NPUPOIHBIX AKOCHCTEM. B
paMKax mpoekTa ObUTH pa3paboTaHbl YHU(PHUIUPOBAHHBIC MIA0IOHBI TAOIIHII, IO
KOTOPBIM COTPYAHHUKH OPTaHW3allfi, yIacTBYIOIINX B MPOEKTE, OLI(POBHIBAIN
pazaens! Jleronmced n nepenaBaiy ANIEKTPOHHBIE TAOIMIBI B 0OLIyIO Oa3y AaH-
HBIX. B mepByio ouepenp ObUIM MOATOTOBIEHBI MACCHUBBI AAHHBIX IO CIEHYIO-
muM paszaenaM Jleronucu npupopl: (PEHOJOTHUECKUi KalleHaaph (JaHHbIe O
CpOKaX HACTYIUICHUsSI METEOSBJICHHUN U Pa3inuHbIX (DEHOSIBJICHHUH B JKM3HHU pac-
TEHUi, TPUOOB M JKUBOTHBIX), YUCICHHOCTh MIJICKOMHUTAIOMINX (MEJIKUE MbIIlie-
BUJIHBIC M NIPOMBICIIOBBIE), YHCIEHHOCTh MTHUII, YPOXKAHHOCTD SATOJ M TPaBSHU-
CTOW PacTHTEIBHOCTH Ha MOCTOSHHBIX MPOOHBIX ruiomaasx. Hanbonee Boctpe-
GoBaHbI CerojiHs (PeHOIOrHYEeCKHe NaHHbIEe, KOTOPbIE MO3BOJISIOT BECTH HAY4-
HBIE HCCIIC[IOBAHMS T10 aKTyaJbHOMY HAIPaBJICHUIO — HW3y4YEeHHE BO3/CHCTBHS
M3MEHEHHs KJIMMaTa Ha TIPUPOJIHBIE SKOCUCTEMBI 1 U3MEHEHHS B3aUMOICHCTBHS
YeJI0BEeKa M MPUPOJBI B CBA3M ¢ KIMMaTtHdeckuMu (aktopamu. IlepBere obrue
MyOJIMKanuy TOKa3aid, HAacKOJBbKO BaKHBI AaHHbBIE (eHosornm «Jleromnmceit
HPHPOABD» ULl HAYYHOTO aHAJIM3a TTOCIEACTBUH ISl IPUPOJHBIX OOBEKTOB IJI0-
0aJIbHOTO M3MEHEHUS KauMarta. B aToit pa60Te Ha OTACJIIBHBIX BHJAX ITIOKa3aHO,
gT0 32 nocnenuue 40-50 net n3MeHeHus B ce30HHOH xm3HM 0MoThl OOIIT npo-
HCXOOAT, U TOBOJIbHO CYIICCTBCHHBIC. l'[epBHe CEMHHAPHI MPOCKTa C IMHUPOKUM
ydacTHEM 3aroBETHUKOB eBpOTeickoit uactu Poccun cocrosunch Ha 6aze [Tpu-
poaHoro napka «OneHbH pydbr» (CTapTOBBIN ceMuHap, CBEpUTOBCKas 00JIaCTb,
2011), may4HO-MCCIEenOBaTENbCKOM cTaHImn «Mekpusapsuy (2012, DunnsIH-
must), HammonamsHOro mapka «Bommosepckuity B IlerposaBoacke (2013 r.).
B nocinenHeM cemuHape y4acTBOBAJIM IPEUMYIIECTBEHHO IIPEICTABHTEIH
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OOIIT esponeiickoit yactu Poccun (rocymapcTBeHHbIE 3amoBeqHUKH: Kuad,
ITewopo-Unbrackuit, [Tunexckuit, Japsunckuii, Koctomykuickuit, Kannanakii-
ckull, bpsauckuit nec, Huwxue-Cupckuii, IlonuctoBckuii, [lacBuk; HalmoHab-
Hble mapku: «Meruepay, «Cebexckuii», «Cmonenckoe [Toozepbe», «Kenosep-
ckuii»). OIHAaKO MOMHMMO 3allOBEAHUKOB M HAIlMOHAIBHBIX NApKOB, B paboTe
MpOeKTa aKTUBHO Y4acTBYIOT mojpasieneHus: Poccuiickoit akanemuu Hayk: Ka-
penbckuil HayuHblil neHtp PAH, Ypansckoe otnenenne PAH, MuctutyT npo-
6mem sxonorun u 3Boronu uM. A H. Cesepuoa PAH, a Taxxke [lerposaBon-
ckuif 1 TIOMEHCKHH TOCyIapCTBEHHBIE YHUBEPCUTETHL. Yoke K Hawary 2014 1. k
MPOEKTY MPHCOEANHMUIOCH 3HAUUTEIHPHOE KOIMYECTBO YYACTHUKOB n3 CHuOmp-
ckoro pernona: Muactutyt neca mm. B.H. Cykauesa CO PAH, rocynapctsennsie
3anoBeqHuky Ctosobl, Masas CocbBa u npyrue. B oksiope 2015 r. Anraiickuii
TOCYAApCTBEHHBIM 3allOBEAHUK COBMECTHO C YHHBEPCUTETOM XEJIbCUHKH U
Accornumaryeii 3al10BeTHUKOB ¥ HAaI[MOHAIBHBIX NMapkoB AnTae-CasHCKOTO peru-
OHa IIPOBEJI OUEPEIHON HAYUHBI CEMUHAP, OPraHU30BaHHbIN Ha Tenenkom o3e-
pe (moc. AprteiOani), ero ydacTHukamu Obut u npenctaButenn OOIIT.
B 2016 r. poekT ObLT peopraHru30BaH ¢ HOBBIM Ha3BaHueM — «Eurasian Chroni-
cleof Nature — Large Scale Analysisof Changing Ecosystems» («Jletonuchk npu-
poxmel EBpasum: KpymHOMAacIITaOHBIM aHAIN3 HM3MEHSIOIIUXCS JKOCHCTEM)).
IlosTomMy cemuHap, oprannzoBaHHBIH B OKTsA0pe 2016 T. ®I'BY «3amoBemHoe
[Tpubaiikanse» COBMECTHO C YHUBEPCUTETOM XENbCHHKH M APYTUMHU KOJUIETa-
My n3 Poccun, mpomen yke mox HOBBIM Ha3BaHMeEM: «JleTomuch mpupoas
EBpasun: xpymHOMacmTaOHBIA aHATN3 W3MEHSIoMmMXcs dkocuctem». C 2017 T,
Korja y4actHukoB npoekra npunuman @I'bY «lIpuokcko-TeppacHslii rocynap-
CTBEHHBIN 3anoBenHUK» B [loaMockoBbe, OH peanusyercs npu ydactuun OI'bBY
«MHopMaIMOHHO-aHATUTHYECKHI LIEHTP MOJJIEPKKH 3ar0BEIHOTO Jieaa» Mu-
HUCTEPCTBAa IIPUPOJAHBIX pecypcoB M 3konoruu Poccuiickoii denepanyu.
B 2018 r. cemunap-coBerianue coctosuics ¢ 29 oktsops mo 2 HosOpst B Harwo-
HanbHOM mapke «Kenozepckuii» (ApxaHrensckast 007acTh) U TOCIEIHIE BCTpe-
gn cobpamu yxe ot 80 mo 100 yuactHuKoB. Ha mociiesHeM 3Tamne K y4acTuio B
MPOEKTE MPUCOSANHWINCH coTpyaHuKH JiecoctenHblx OOIIT (rocymapcrBen-
Hble 3amoBenHuKku «lIpuBoimKckas necocrensy», «Boponexckuity, «lleHTpans-
HO-UepHO3eMHBIIY, «bemoropbey 1 XBaBIHCKIA HATMOHATIBHBIN TTapK).
Hexoropsblie pe3yabTaThl. B HacTosIiee BpeMs B KaueCTBE MAPTHEPOB B
npoekte Oonee 500 wmccnenoBareneid u3 180 HAy4YHBIX OpraHu3aIii U 0co00
oxpansieMbIx npupoaHsIx Teppuropuit (OOIIT) Poccun, @unnsaauu, benopyc-
cum, [IBenun, Y3b6ekucrana, Kazaxcrana, Kupruscrana, I'py3un, CIIIA, Dcto-
Hun 1 JlatBun. [lpumedarensHO, YTO HHTEPEC K COTPYAHUYECTBY B paMKax IIpo-
ekta He cHinkaeTcss — B 2017-2018 rr. k 4uciy y4acTHHKOB POEKTa B CPEIHEM
©KEMECSIYHO MPUCOSTUHACTCS HOBas OpraHM3alis. XOJ pealn3aluy IPOeKTa
OCYIIECTBIISIETCS ITyTEM YepeaoBaHMs KaMepalbHONH 00pabOTKH JaHHBIX U pa3-
pabOTKN Hay4HBIX TMIIOTE3 C €KEroJHBIMU ceMHuHapamu. IIpu 3TOM 4eTko co-
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OnroaeTcst aBTOPCKOE MPaBo MapTHEPOB Ha MPEeACTaBICHHbIE MaTepraisl. [Ipo-
rpaMmMa CeMHHApOB (OPMHUPYETCS NPEHMYILECTBEHHO IO YETKOH cXeme H
BKJIIOYAJIa KaK MPAaBUJIO — TOJIBEIEHIE UTOrOB MPOIILIOro roaa (JIeT), BKIoYas
M3MEHEHHE COCTaBa yYaCTHUKOB, KOJIMYECTBA U KayeCcTBa MyOIMKaluii, a Takxke
00Cy>K/IeHUE TIEPCIEKTHB Pa3BUTHS IIPOEKTa Ha OJIFyKaMIIIe TOMBL.

K uncny Hambosee BaKHBIX PE3yJbTAaTOB HAYYHBIX MPOEKTOB OTHOCST
MIPE’KZIE BCET0 COBMECTHBIE HaydHbIC IMyOnuKamuu. B ux gucie criexyer npuse-
CTH pabOTHI B PEHTHHIOBBIX M3AAHMAX MO aHAIN3Y (PEHOIIOTHIECKOTO OTBETa HA
m3Menenne KmMara (Ovaskainen et al. 2013, Delgado et al. 2018, 2020), pa6o-
TBHI B 00JacTH 3KoJoruu kuBOTHBIX (MBantep, Kypxuuen 2017, Turkia et al.
2017, Bombieri et al. 2019, Gashev et al. 2020), a Taxxe CTaTbU METOIUYECKOTO
miana (MamonTtoB u ap. 2015, Kypxunen u ap. 2016). B 6mxkaiimnee BpeMs
TUTAHUPYECTCA aHaJIUu3 U3MCHCHUM BHUI0BOT'O pa3H006pa31/1>1 OTACIBbHBIX TAKCOHO-
MHYECKHX IPYII Ha (JOHE KIMMAaTHIECKHX N3MEHECHHIH.

B 3akiroueHue cieayeTr OTMETUTb, YTO MOMUMO 3a/1aud pOPMHUPOBAHHS
6a3bl JaHHBIX B paMkax CeTH COTpyAHHYECTBA IUIAHUPYETCs, UCIOIb3Ys Mac-
COBBIM MaTepuall II0 y4eTaM >KUBOTHBIX M PAaCTCHMM, a TaK)Ke HOBEUINUE Ma-
TEMaTHYECKHE METO/BI, IPOBECTH AHAIHN3 COCTOSHUS OMOJIOTHYECKOTO PasHO-
00pasusi €BpOa3MaTCKONW TaWTW KaK EAMHOTO IPUPOJHO-TEPPHUTOPHAIBLHOTO
KOMIUIEKCa, C YIETOM reorpa)MuecKix M PErHOHAIBHBIX OCOOCHHOCTEH M Ha
(hoHE MPOHMCXOAAMNX KIMMATHYECKIX M3MEHEHUH. Pemenue 3ol mpoOaeMsl
HanpsMyIO CBSI3aHO C pe3yJbTaTaMH MHOTOJIETHEH paboThl Mo BeneHuio «Jle-
TOITMCH MPUPOJIBD» B 3aroBeJHUKaX Poccuu U conpenenbHBIX CTpaH, KOTOPYIO
MOXHO Ha3BaThb YHUKAJIbHBIM OIBITOM 3KOJOTHYCCKOTO MOHUTOPUHTIA.
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B Poccun Havano BexeHust (heHONIOTHYECKUX HaOMIOJCHUI OBUIO TO-
noxkeHo B nepBoi mosoBuHe XVIII Beka. McTopuuecku BaxHYIO poiib B UX
opranuzanuu (¢ cepeaunsl XX Beka) ceirpano Pycckoe reorpaguueckoe 06-
mectBo (PI'O). IlepByro mporpammy st HabmoaeHu B Boctounoit EBpore B
1848 roxy nns HaTypamHCTOB-TOOMTENEH co3maeT Pycckoe reorpaduueckoe
ob6mectBo (otnen craructuky, [1. U. Kenmen, B. C. [Topommn).

Oenomornueckne HaOmoneHns B PecnmyOmuke Mapuit Do mMeroT
155-neTHIOI0O WCTOPHIO W CBSI3aHBI C JICATENIFHOCTBIO: METEOCTaHIUH
(c 1852 roma B 1. KozpmonmembsiHcke, ¢ 1885 roma B 1. Hoseni Topssm, c
1899 roga B n. Haprac, ¢ 1926 roma B T. PIomKap-One, ¢ 1935 roma B . Mop-
kn); Mapuiickoro HaydHO-KpaeBeqIeckoro myses (ceiiuac — HarmmonamsHBIN
my3seit Peciybnuku Mapwuit 91 um. T. EBceeBa); borannueckoro caga [TJITU
(ceituac — BCUTII'TY — ¢ 1940 1.).

[TepBble M3BEeCTHBIE 300()E€HOIOTHYECKUE HAOIIOICHHS, IPOBEACHHEIC B
c. MakaposckoMm (HbIHE 1. CepHyp) E. C. I'yceBbiM, oTHOCSTCA K 1851 rony, u
Obutn omyOnukoBaHbl B «Cenbekoii setonmcu» (1854). B 1852-1858 rr. B
r. Ko3bMOJIeMBSHCK  BEJT  METEOpPOJIOTUYECKHE M OPHUTO(PEHOJOTMYECKUE
HaOmonenus I'. 5. Busrun (nHEBHUKH comepikaT CBEACHHS O IPHIIETE TPadCH,
CKBOPIIOB, NIEPBOH IECHM XKaBOpOHKa). Ha ocHOBe ero maHHBIX 1 Ooiee mo3a-
HUX HaOJIIOAEHUH KOPPECHOHICHTOB OBIIM OIyOJIMKOBaHBl MaTEpHANBl II0
(eHOMOTHYECKNM HAOIONCHHUSAM 3a IIPEACTABHTENSIMH JKHBOTHOTO MHpA.
B stom xe ropome ¢ 1860 roga MeTeopororH4ecKuMU U (HEHOJOTHICCKIMH
HaOJMIOAEHUSIMU 3aHUMAJICSI KoppectionaeHT [ maBHo# (hu3nueckoit obcepBaTo-
pun B. I1. I'pomoB. B ero marepuanax mMeroTcsi CBeeHUS HO 23 BUAAM XKU-
BoTHBIX. C 1885 roma mo 1916 rox Kazanckoe rybepHCKOe 3eMCTBO M3/aBaJIO
exeronHo 0030pbl «KazaHckasi ryOepHHs B CEJIbCKOXO3SHCTBEHHOM OTHOIIIE-
HUW». DTOT M3JATENbCKUIl OpraH CyMmell MPHBJIEYb OIPOMHOE YHCIIO A00pO-
BOJIBHBIX KOPPECHOHAEHTOB. OTneNbHBIE KOPPECIOHAEHTHI 3a J0OpOCOBECT-
HOE BeJCHHE HAOMIOJCHWH M BBICBUIKY CBEJICHHH B TEUEHHE IITUTEIHHOTO
BPEMEHM HarpaxxJajiuch crieluagbHbIMU Menaisamu. Tak, B 1914 rogy kpectsb-
sanH nepeBHH CocHoBku llapeBokokmratickoro yesna I'. W. [lmoTHUKOB OBLI
HarpaXxJeH MMEHHBIM 3HAKOM «3a 3aciIyrd, OKa3aHHbIE CEIbCKOMY XO3sIH-
CTBY». B apxmBax akageMuu HayK MOTJIM COXPAHUTHCS (DEHOIIOTHYECKHE CBE-
JICHHUsI KOPPECIOHACHTOB 3a nepuo 1895-1916 rr. u3 oquHHAIIATH HACEIICH-
HBIX TIYHKTOB ObIBIINX Bstckoii, Kazanckoi, Hmwkeroposckoii rybepuwmii, Bo-
MIeIIINX B COCTaB pectyOsmkw [1].

Bonee cucrematnueckue (GeHOJOTHYECKUE HAOIIOIEHUS HAYaIUCh C
1924 rona u cBsi3aHbl C CO3JaHUEM KpyxkKa «JIFoOMTENN MpUpOabD» HPHU TO-
poxackoii mkone. @enosornueckas padoTa Berach M0 eIUHON MporpaMMe IeH-
TpaJbHOTO OIOpO KpaeBeneHHs. Pe3ynpTaTsl HaOIIONEHUH BOIIIM B H3/aBae-
MBI KpykKoM rpu KazaHCKOM rocynapCTBEHHOM YHHBEpCHUTETE OIOJUIETEHb
«BecHa 1924» n «BecHa 1925». CnenmnanbHble 300()€HOJIOTHYECKUE HCCIIEN0-
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BaHMs BepBble ObuIM Hauathl B 1932 rogy A. A. IlepmakoBbIM B OKpECTHO-
cTax Topona Momkap-Ona, 01HaKo 0 HAC JONLIH JIHIIs OTPHIBOYHbIEC CBEJIE-
HUS 110 (JEHOJIOTUH YYTESHHBIX )KUBOTHBIX.

K nayany XX Beka ¢eHonornyeckue HaOIIOIEHUs 1O BCEH CTpaHe Be-
JMCh TOOPOBOJILHBIMU KOPPECIOHICHTaMH-()EHOJIOTaMH, MECTHBIMU KpaeBe/l-
YEeCKUMHU OpraHuzanusMu. Tak, B pabodeM IutaHe oTaena mpupozasl 3a 1939
rog MapuiicKoro Hay9HO-KPaeBEeI4eCKOro My3es 3Hadarcsl (heHOJIOTHUECKHE
HaOIOEHNS HaJl CE30HHBIMH SIBIICHUSIMU NPHUPOABL, (POTOCHEMKA IPUPOAHBIX
00BEKTOB, a TaK)Ke COOp U MOATOTOBKA K SKCIIOHUPOBAHUIO COOPAaHHOTO Mate-
puana. B mepron Bennkoit OredecTBeHHOI BOHHBI (PeHOIOTHIECKHE PaOOTHI B
pecryOiMKe MOYTH HE BEIHCh. OJTOT NpoOen BOCIOMHSIIOT MaTepHalbI
IT. I. Makaposa (1. bonbmioit [Ilokimem), kotopeiit Ben Habmroaenust ¢ 1937
o 1968 rojsl.

B 50-x romgax Ha teppuropur CCCP 6butn chopMupoBaHbsl Ha 100poO-
BOJIbHBIX Hayasiax (heHOJIOrnuecKre KOMHUCCHH MpH OTHeNeHus1X ['eorpaduue-
CKOT0 00II[ecTBa, paboOTAIIUX B pa3iuYHbIX 00macTsaxX. Llenbio ux co3manus
SBJISIACH KOOPAMHALMS PaOOTHI MECTHBIX (DEHOJIOrOB, oOecreueHne UxX CTaH-
JapTHBIMHU IpOrpaMMaMH HaOJIOJCHHUH, CO3MaHHBIMH Ul PETHOHOB, cOOp U
XpaHEHHE apxuBa (DEHOJOTHYECKUX HAOIIONCHWN M HCHOJIb30BaHHWE MHOTO-
JIETHUX AAHHBIX IJISI CO3IAHUS (PCHOJIOTMYECKUX XapPAKTEPUCTHUK OTpEeIcH-
HBIX 30H H reorpaduyecknx mpoBuHImMA. Mapwmiickas ACCP He ocramace B
cTopoHe u oceHblo 1959 roma Ha 0aze Mapuiickoro Hay4HO-KpaeBeIuECKOTO
My3esi HaunHaeT pabory Mapuiickast (eHoIornyeckass KOMHCCHsI, KOTOPOH
nonrue rojsl pykoBoaut Hukomnait BacunbeBuy MBaHoB.

B 60-x romax XX Beka Oblja HauaTa paboTa MO CO3JaHUI0 KOMIUIEKC-
HBIX (DEHOJIOTHUECKHX XapaKTePHCTHK NPHPOAHBIX 30H M paifoHoB Poccum.
PesynbTarom 3TO# paboThl siBWiIachk mmyOnukaius [ eorpadudeckum oOrie-
ctBoM CCCP @eHOIOrHYEeCKOTo €XKeroJHnKa EeBPOIEHCKOW TeppUTOpHUn
CCCP 3a 1961 rox. ®enonornueckue HabIIOACHNS B COOpHHUKE MTPEICTABICHBI
JUISL TPEX CE30HOB — BECHA, JIETO, OCEHb. B COOpHMK BOILIM CBENCHMS, IIPEIO-
crasneHnsle [, JI. AxmaHOBBIM Ha ocHOBe (peHOHAOMIOACHNUI 1O ¢. KazaHckoe
Cepnypckoro paiiona Mapuiickoir ACCP.

Pemennem Ipesunnyma I'eorpaduaeckoro odmectsa CCCP ot 9 mapra
1965 roma (mporokonm Ne 16) Mapwmiickas (eHoornueckas KOMHUCCHs Oblia
BKITIOYEHA B cocTaB (eHoNornueckoit cetn ['eorpaduueckoro obmectsa CCCP.
H. B. UsanoB (romer xwm3un 1921-2012) — yueHslii-kpaeBen, TaKCHIAECPMHCT,
PYKOBOAWTENH OT/IENA MPUPOIsI MapHiiCKOTO HayqHO-KPaeBEeAIECKOTO My3esl ’
Mapuwiickoii eHomorndecko koMmuccuy, wieH [ eorpapuueckoro n boranmde-
ckoro oomectB CCCP. 3a Bpemst paboThl B My3ee Hukonait BacuiseBud sBisii-
Csl OPTaHM3aTOPOM W YYaCTHHKOM MHOTOYHCIEHHBIX SKCIEIUNNH, Bell HAyIHO-
HCCIIC/IOBATENBCKYI0 M COOMPATENIbCKYIO PadOTy IO HCCIICIOBAHUIO TPUPOJIBI
Mapuickoro kpas. MecTHyI0 QeHolorHyecKylo 0azy moja (eHoJIorHiecKue
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HaOmoaeHus moasen oH. C 1963 mo 1971 rr. 3aHUMAsACh MPENOIABATEIBCKON
JestenpHOCThIO B [lenarornyeckoM uacturyte uM. H.K. Kpymckoii, a mozauee ¢
1972 no 1993 rr. B MapuiickoM rocyJapCTBEHHOM YHUBEpCHTETe UM ObLI pas-
pabotan cneukypc 1o ¢genonoruu. Bee MaTepuaibl HaOIIOAEHUH MECTHBIX KOp-
PECIIOHICHTOB OOBEANHSINCH (PEHOJIOTHYECKO KOMHCCHEH BO IJIaBe C HHM B
€IMHBIN JOKYMEHT U B BUjie ()eHOJOTHYECKON CBOJIKM OTIpaBIsuMCh B ['eorpa-
(rueckoe oOmecTBO. B mepBhIif rox CymecTBOBaHMS KOMICCHU BEJIAch aKTHB-
Hasg paboTa MO PaCIIMPEHHIO CETH KOPPECIIOHACHTOB ITyTEM PACCHUIKH IIPO-
rpaMM HaOMIOAEHHI depe3 OOIIeCTBO OXOTHHKOB, TOCYAapCTBEHHYIO HWHCIIEK-
IIMI0 OXOTHUYBETO XO3SHCTBA, TMAPOMETCIY)O0y W MHHHCTEPCTBO NPOCBEIIE-
HU pecnyonmkn. [Iporpammel, cocTaBieHHBIe MapHiickoil (eHOIOTHIECKOM
KOMHCCHEH, ObLIM pa3paboTaHbl Ul KaXKI0ro Ce30Ha rojia U BKItoYanu 10 60
SIBIICHUIA, HAOJII0JJaeMbIX B TIPUPOJIC.

KonyecTBo oTMe4YaeMbIX SIBIEHHI OBLJIO pa3HBIM IO CE30HaM M B OT-
JenbHble Toabl. Hampumep, B OjaHke BeCEHHUX HAOJIONCHHUH IMPEAsaraioch
OTMEYaTh /10 5 SIBJICHHH, BKJIIOYas HA4aJl0 U MacCoBOE MPOsIBICHHE Y 24 BUI0OB
JIepeBbEB M KYCTApHUKOB. VM CTaHOBUTCS MOHATHBIM, YTO BBIIOJHUTH BCIO
IporpaMMy HEBO3MOXKHO WM KpaiHE CIIOKHO OJHOMY denoBeky. OnHaxo,
CYIIECTBOBAJIA U COKpAIleHHAs (opMa MporpaMMbl HAOIFONCHHH VIS JIECHOH
30Hbl EBponeiickoii Tepputopun CCCP, koTopas BK/IIoYana MepeueHb BCETO
29 BeceHHHX SIBIECHHH. DTy aHKETy MOT 3allOJIHUTh HEnpodeccHoHaTbHbIA
HaOII0aTenh MPUPOABI B OECIUIaTHO OTOCTATh Ha aapec MapuiicKoro Hayd-
HO-KpaeBeuecKoro My3est © Mapuiickoit (peHOIOrnIecKoil KOMICCHH.

Yucno koppecnoHIEHTOB (DEeHOJOTHUECKON CEeTH PECITyOJIMKH B JTyYIlIHe
rofpl gocTurano 145 denoBek, a myHKTOB HaOmomenuit 102 (1967-1972 rr.).
OCHOBY CeTH COCTaBIISJIM Y4WTENs, IIKOJBHHUKH, €reps, COTPYAHHUKH METeo-
craHiuil. @eHoIOrMYecKUil apXUB MOMNOIHIICA TAaK)Ke MaTepuajamu, MocTyma-
IOIIMMH OT TOCYapCTBEHHBIX YUPEXKJICHUH — 3aMl0BEIHNKA, IETCKUX KOJJIEKTH-
BOB CEJIBCKHX IIIKOJI IT0JT PYKOBOJICTBOM yuHuTeNel OHOoIoruu u reorpaduu, 1py-
TMMH OPraHM3aIMsIMU U JaXe ceMbsMU. ExxerosHo oTmedyaemble Jathl (PeHOI0-
THYECKHX COOBITHI 0(OPMIISUTUCH B TAOIMYHOM BH/I€ B MHOTOJICTHHE TIOTO Y-
HbIe psibl HAOMIOAEHMH, BOIIEMIINE B rocieayromeM B KaneHmaps mpuposst
Mapuwii D1 [1]. B ocHOBe 3T0i KHHTH Jie)kaT MHOTOJIeTHHE (10 45 ner) Habro-
JICHUSI METEOpOJIOTMUECKMX CTaHIMH W HaOmonaresneil pecmyOIMKH 10
2000 rosa BrirounTebHO. Takke pe3yibTaThl HAONIOJEHUI BOLUIM B U3/1a-
Hue: Ce30HHAS XKU3Hb IPUPOAbI Pycckoii pasHuHbL. Kanenmgapu npuponasr He-
yepHo3emHo# 30061 PCOCP 3a 1960-1972 rr.

C 1988 r. umcno Habmomareneil cTalo HEYKIOHHO CHIDKAThCS M K
2006 rogy comnuto mpakThueckd Ha HeT. OCHOBHOW NMPUYHMHON CTajia OTMEHA
OecrlaTHOW TOYTOBOI IEPecHUTKH (DEHOJIOTHYECKON KOppEeCHOHIEHINH (aH-
ker). [Iporpamma HaOIoIeHNiT OcTaBasiach NPEXKHEH, HO KOJIMYECTBO HAaOII0qa-
Tenel cHu3MIoch. OueBHIHA M TEHJCHIMS COKPAILCHHUS! ITyHKTOB HaOJIIO/ICHUH.
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Ecnu B 1967 rogy xoin4ecTBO IMyHKTOB HaOmrofeHuid 6puto 102, a KoppecnoH-
JeHToB-(eHosoroB 143, To B 1997 romy KonuuecTBO MMyHKTOB COKPATHIIOCH J10 9
u Habmoareneit ocranock 10 yenoBek. KoppecrnoHaeHTCKUI «KOCTSIKY» COCTaB-
JISTTM DHTY3MACThI CBOETO JieJia, MOMCTHHE JTIOOUTEIH NPUPO/IBI POIHOTO Kpas. B
Tabiuie npuBeieHa MHGOPMAIKUS 3a pa3HbIEe TOJBI O MYHKTaX HAOIONCHUH U
KOPPECHOHICHTaX (PeHOTOTHYECKUX HabmoaeHnH (Tabm. 1).

Tabmuma 1
®enomoru pecrydauku Mapuit O [1]

PailioH, MyHKT HAOIIOICHUSI | T'oxer Damunst, UMsi, OTYECTBO

HoBo-TopbsiibCkuil paiioH

1. Mackanyp | 1965-1978 | Erommma B.C.

CepHypcCKHii pailoH

1. Bacunenku 1960-1976 Kox-Bax I'.P.

c. Kazanckoe 1965-1995 Tembaes M. /., lapauna H.H.
1. Koxmacomna 1960-1989 HWBanos 1.B.

noc. Cepayp 1960-1985 WBanos 1.B., Jlunaruukos H.T.
1. Bospoit Hlokmiem 1937-1967 Makapos IT.J1.

1. bonpiras Ko kimana 1965-1980 Snanos C.J.

Mapu-Typekckuii paifon

c. Haprac 1930-1970 COTpyIHUKH METEOCTAHIIUH
c. XJ1eOHHKOBE 1961-1980 Comnosses 1.C.
1. Mapuen 1965-1989 CabutoBa M.A.

MopxkuHCKUi paiioH

1. JlocMeTKHHO 1964-1986 Ceiuea B.IT.

1. Cemu-Coma 1963-1989 Kmumentoes AK.,
CupnopkuHa JI.M.

noc. Mopku 1935-1970 COTpyIHUKH METEOCTAHIINU

CoBerckuii pailoH

1. Macka-Pomo

1966-1980

Tansrun A.C.

roc. CoBeTckuii

1965-1984

I'myxapes H.JI.

MenBeneBckuil pailon

c. CemeHOBKa 1966-1983 IMoremkuna E.H., IToremkxuna T.1.
1. A3SKOBO 1969-1990 Weanos S.1.
1. Yurameso 1962-1986 Komyun U.J., baxynuna JI.W.
1. Hubukayp 1957-1986 Bunorpamos A.D.
1. Kosxxuno 1957-1986 Bacuimses A.U.
3BEHHTOBCKUI paiioH
1. Tanrayp 1960-1991 Pomanos I1,B.
n. Cycnonrep 1965-1990 Mansiranosa O. A.

I'opaomapuiickuii paiion

1. KpacHeiii mait

1965-1975

Kynapsimos JLLA.

—

. Ko3pMogeMbsIHCK

1924-1980

berukoB A.4l., Hukonaes 5.®. u
Ap.
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Iponomkenne Tadnuisr 1

PaiioH, MyHKT HaOIIOACHNUS | Toaml | damunus, UMs, OTYECTBO
Kunemapckuii paiion
1. AKTarox 1958-1974 [MTaxmyTtoB A.M.
OpuHCcKkuii paiion 1930-1970 COTpyIHUKH METEOIICHTPA
c¢. BacunbeBckoe 1964-1980 Tesukosa I'.I1.,
CrenanbryeBa B. .

noc. IOpuno 1924-1970 [epmakos A.A., bongsipes B.1.
r. Momkap-Ona 1953-2000 HBanos H.B.

1930-1970 COTpyIHUKH METEOIICHTPA

deHnoornueckre HaOJIOAECHHUST KOPPECTIOHICHTOB COAEPIKAT KOPOTKHE
Y OTPHIBOYHBIC CBEJICHHSI, CBSI3aHHBIC C TIEPHOJIOM JKH3HU OJJHOTO YEJIOBEKa B
OTJINYKE OT JOOPOBOJIBHBIX OOIIECTB, KOJUIEKTHBOB, 3allOBEHUKOB, OOTaHH-
YECKHUX Ca/loB, IJl€ NPOIOJDKUTENHHOCTh DPANOB HAONIOZCHUH HCUUCISETCS
necsatunetusiMi. C MOMEHTa CO3/1aHHsI 0c000 OXpaHIEMbIX TEPPUTOpPUil B pec-
myOnrke, B IepByro odepensb 3anoBeannka (1993 r.), HabmromeHMsIM 3a ce30H-
HBIMH M3MEHEHUSIMHU B TIPUPOAE OTBOAWIN BakHOE MecTo. DEeHOIOrn4ecKue
HaOMIOAEHUsS 0043aTeNbHO MPUCYTCTBYIOT B CTPYKTYpE TOJOBOTO OTYETa pa-
6otel ®I'BY «'ocynapcTBennsii 3anoBeaauk «bonpmas Kokmara» — «Jlero-
nuch mpupoas» [3]. Jlna 3amoBenHMKa XapakTepHO, B MEPBYIO OYepesb,
HaOJroiIcHUe 3a (DEHOJOTHEH TPUPOAHBIX JaHAMA(TOB BHE HACEICHHBIX
nyHKTOB. COTpYJHUKH BeIyT HAOIOJCHUS 32 PACTEHUSIMH, XMBOTHBIMH, MIPH-
POAHBIMH SIBJICHUSIMH, a0MOTHYECKUMH OOBEKTAMHU IO MOCTOSHHBIM Mapuipy-
TaM U «CIIy4aiHbIM 00pa3om» (YTO BCTPETHUIIOCH BO BPEMSI IIPOXOKACHHS TOTO
WM WHOTO MapipyTta). Ha TeppuTopnu 3amoBeHHKA €CTh METEOCTAHIHS H
pe3ysbTaThl HaOMIOJEHNUI 3a TOTOJION M €€ M3MEHEHHH BXOIAT B 00s3aTeib-
HbIil pasgen «Iloroma» B cocrae Jlerommcu mpupoasl. OcoOyio BaKHOCTb
npezcTasisieT Benenue «Kanennaps npupoas». B HeM oTpaskeH xoJ pasnnd-
HBIX (DEHOJIOTHUECKHX SBJICHUH MO ce30HaM roja. K oCHOBHBIM M3 HUX Y pac-
TEHWH OTHOCST: Ha4yajJo BEreTalnuy, IBETCHUE, CO3PEBAHME ILIOJIOB, JIMCTOMA
u ap. Jng )KMBOTHBIX OTMEUaroT MpoOyKICHNE U TOCIETHIO BCTpEUy Hepen
3UMHUM CHOM JJIsl BU/IOB C CE30HHOW aKTUBHOCTBIO (MeIBeb, 6apcyK, OypyH-
IyK ¥ JpyTUe); CPOKHU MpUiIeTa U OTJIeTa JJIS NTHI, YJICTAIOINX B JalbHHE
Kpasi; JaThl MOSIBJICHUS JETCHBINICH y KOMBITHBIX — JIOCS W KabaHa, CPOKH
JIMHBKU U HEKOTOpbIE Ipyrue sapieHus. I'naBa «Kanennaps npupoas» B exe-
roxHo# JleTomucu cocTout u3 0630pa PEHONTOTHUECKUX SIBICHUN TI0 C€30HaM
C XapaKTEepUCTUKOW CPOKOB MX HACTYIIEHUS W XPOHOJOTWYECKOW TaOJIHIbI,
BKiIroyaronieir okoso 200 siBeHUi: HAOIIOJECHUN 3a IOroJ0H, COCTOSHHEM
CHEXHOTO M JIJIOBOTO TTOKPOBA, 300JI0THUECKHE, HAOIIOAEHHS 3a IIPUIETOM U
OTJIETOM IITHII, 32 ()EHOJOTNYECKUMH SIBJICHUSIMH B JKH3HU JKUBOTHBIX; (PUTO-
(eHONMOrMYECKNE HAOIIOCHNUS 3a CE30HHOM AMHAMUKON pacTeHHH.
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Ha Teppuropun ropoga Momkap-Ona deHonornyeckue HaGIIOIeHHs
ocyuiecTBIsIIOTCs Ha 6aze boranmueckoro cazna [loBomkckoro rocyaapcTBeH-
HOTO TEXHOJIOTHUYECKOro yHHMBepcuTeTa (opranusosaH B 1939 r.). C momeHTa
€ro CO3/IaHMsl COTPYIHUKAMH BEAYTCSl (DEHOJOTHYECKUE HAONIOJCHUS 3a BCe-
MU KOJUIEKLIMOHHBIMU PAaCTeHUSAMH B KyabType. CylecTByeT OOJbIIOe KOJIH-
4EeCTBO METOJHMK HAOJIOJICHNH KaK 32 CE30HHBIM Pa3BUTHEM OTAEIBHBIX BUIOB
pacTeHui, TaK ¥ 3a XOJOM CE30HHOT'O PAa3BUTHS PACTHTEIHLHOTO COOOIIECTBA B
nenoM. [Tocne onyOnmukoBanus «MeTOONKH (EHOIOTHIESCKAX HAOIIOACHAN B
6orarmdeckux cagax CCCP» 1975 r. HabmoneHns 0a3upyrOTCs Ha METOIUKE
U (QUKCHUPYIOTCS U1 KaXKIOro oOpasia, HaXOMASAIIErocs Ha KOJIEKIMOHHOM
NUTOMHHUKE. MeToquKa pa3iuyHa IS JIUCTBEHHBIX W XBOMHBIX MOPOX, XOTS
HekoTopble ¢eHodassl uisi HUX ooOume. J{s JIMCTBEHHBIX PAacTeHUH (HUKCH-
PYIOTCS: Hayalo pa3BepTHIBAHUS IOYEK, IIBETEHUS, OKOHYAHHE IIBETEHUS,
MIPOJOJKUTEIBHOCTD I[BETEHUS, HAYaJI0 CO3PEBAHUS IUIOJOB, MAacCCOBBIH JIH-
CTONaj, MPOJOJDKUTENLHOCTh Beretanuu. O0bexTaMu (GeHoHaOMI0NeHUH 5B-
JISIFOTCS pa3fIMUHBIE BUIBI M COPTA TAKUX PACTCHUH KakK OOSIPBIIIHUK, YepeMy-
Xa U Jap. Y XBOMHBIX pacTeHHH OTMEYArOT MEePHOAbl BUAUMOTIO POCTa MOOEroB,
BBI3PEBAHMS XBOW, OKOHYAHHE POCTa IOOETOB, OAPEBECHEHHE M ApYTux ¢as
pasButust. OTCIeXMBaHMS BIMSHHUSA TEMIEpaTypHOTO (pakTopa Ha YpOBEHb
M3MEHYMBOCTH (PEHONAT ITPOM3BOAMTCS MO HaHHBIM Merteorocta BCU c
1968 r. [IporpamMMa MeTeOHAOTIOICHII BKIIFOYACT YCTAHOBICHUE JaT IEPEX0-
Jla cpeqHecyTOUHBIX Temmeparyp depes 0, 5, 1 0°C; onpeneneHue mpomaomKu-
TENBHOCTH TEIIOro Meproia, CyMMa akTHBHBIX TeMIiepatyp u ap. [2].

W B 6oTaHMYECKOM cajiy, ¥ B 3allOBEHUKE, U HA METEOCTAHILIUAX B Ka-
YecTBE METOJUYECKOW 0a3bl MCHONB3YIOTCA aJalTHPOBAaHHBIE K 3ajladyaM
yapekAeHui mporpaMMbl HaOmoieHni. bas3sl qaHHBIX HaOIIOAEHUI 3a ce30H-
HBIMH SIBICHUSMH «IHMKO#» (JIopbl U (ayHbl peciyOJIMKH BecbMa pa3po3HEH-
HbI, HE UMEIOT IIOCTOSIHHON OCHOBBI U TPEOYIOT YHH(DHKAIMH METOIUYECKHUX
aCTIeKTOB, BBIPAOOTKM CTAHAAPTHBIX IPOrpaMM (EHOHAOMIONCHUH, aKTyaJlH-
3aI[MM METOJMYECKUX MOAXOI0B Ha PErnOHaIbHOM ypoBHe. CyIIecTBYIOT ce-
pbe3HbIE MTPOOIEMBI 0 KOOPIMHALIMH UCCIIEJOBAHUH, COTTIACOBAHMIO METOIH-
YEeCKHUX BOINPOCOB Be/ICHMs HaOIoeHnH, 00paboTKe TaHHBIX, paboTe co cre-
[IMAJIMCTaMH, KOHCYJIbTaHTaMH.

CeromHst a7 yBENMYEHHUS 4KCIa HaOMojaTeled M cUCTeMaTH3aluy
MOJIYYEeHHBIX PEe3yJIbTaToB PycckuM reorpaduyeckiM oOMECTBOM OCYIIECTB-
JSIeTCS TPOEKT MO BO3POXKICHHIO CeTH (eHoJormdecknx HaOmonennid. Ha
caiite PI'O «®eHonmoruveckass CeTh» TMPEACTABICHBl METOAWKH BEICHHS
HaOJroieHuit 3a SBIeHUsIMH B npupojae. DeHoHabIIOAeHNS BEIyTCS Y9aCTHH-
KaMu 106poBosibHOM cetr PI'O 1 pa3mMerniarorcst Ha caiite, a TaKKe CHEIHATH-
CTaMH HAy4YHO-WCCJIEIOBATENbCKAX M YYEOHBIX 3aBelICHHH, OOTaHMYECKOTO
casa, MereocTaHIMU. Ho B CBsI3M C pa3pO3HEHHBIMH JaHHBIMH HEOOXOIMMO
CO3JJaHUE €INHOTO KOOPIMHUPYIOLIETO IIEHTPa B PECITyOJIHKe.
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B Hacrosmiee BpeMsi JOCTUTHYTO COTJIAIIEHWE O BO30OHOBIICHHUH JIEs-
TeNnpHOCTH Mapwuiickoii (eHosornyeckoir komuccnu Ha 6a3e HaumonamsHOTO
Mmy3sest Pecniyomuku Mapuii Oi um. T. EBceeBa ¢ yuactrem cniermanuctoB OT-
nena npupoasl mysesi, Ortnenenus PI'O B Pecriyomuke Mapuit On u npuria-
HIEHUEeM MpejcTaBuTeNnell ['ocyaapCTBEHHOTO MPUPOAHOTO 3aloBEeIHUKA
«bonsmas Kokmraray, borannueckoro capa-uncruryta III'TY, Mapuiickoro
OI'MC, MuHHCTEpCTBa TPUPOIHBIX PECYPCOB, IKOJIOTHH U OXPAaHBI OKpYXKa-
formet cpeasl PMD, JleTckoro 3KoJ10ro-0nomornaeckoro neHrpa PMO.

Jns Bo3poxaeHNsT (EHOJOTHIECKOH CETH HEOOXOIMMO DPEIINTH Clile-
JyIOIIMe 3aa4uu:

1. O6paboTKa apXUBHBIX MATEPHAIIOB.

2. Co3naHue Ha eMHOW MeToIuuecKoil 0ase (B T. 4. ¢ 00s3aTeNbHBIM
BKJIFOYEHHEM ITYHKTOB IMPEABIIYIIMX JJIUTENBHBIX HAOJMIOJICHNI) CeTH MyHK-
TOB HAaOJIIOZCHUS C YUETOM JaHAIIA(THOTO Pa3HOOOPa3usi TEPPUTOPHH.

3. AKTHBHOE BOBJICUCHHUE B JICATCIBHOCTh yUHUTENeH reorpaduu U Ouo-
JIOTHH, CTPYKTYpP JOIOJHUTEIHFHOTO 00pa30BaHus AETeH.

4. IIpoBeneHNe METOMUECKUX CEMHUHAPOB, KOHKYPCOB U KOH(epeHIuit
IIKOJILHUKOB JJIs1 ()OPMHUPOBAHUSI HABBIKOB JKOJIOTO-TeOTrpaUuecKuX HcCiIe-
JIOBAaHUH H DKOJIOTMYECKOTO BOCIIUTAHUSI.
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METO/JHUKA JAHJAIA®THOI'O OBOCHOBAHMS
PETMOHAJILHOM ®EHOJIOTMYECKOMN CETHU YPAJIA

KUIFOYEBBIE CJIOBA: ¢enomnornueckas cetb; (HeHONorust; peHoIorndeckre Habo-
JICHUST; Teorpaduueckas penpe3eHTaTHBHOCTD; JaHAIIAaThL; JaHIma(TOBEICHUE.
AHHOTALMSA. Ctates mocBsIIeHAa BOIPOCaM HAYYHOT0 000CHOBaHHS PETHOHATIBHON
(denonornyueckoii cetn Ypana. MeToJ0I0rHIeCKOi OCHOBOI HCCIIeIOBaHMUS TIOCTY KU
(YHKIMOHATBHO-TMHAMUYECKHH 1oaxon. CTpYKTYpHBIH M MPOCTPAHCTBEHHBIN aHAIN3
(eHONIOTNYECKOH ceTH 10 JaHANIA(THEIM NPOBHHIMAM Ypasia ITO3BOJIWII BBIIBHTH €€
cren UKy, BHIPOKCHHYIO B Pa3BETBICHHOCTH, HO HEPaBHOMEPHOCTH M HECOOTBET-
cTBUM JMaHAmAadTHOMY pasHooOpasuto. IIpeaoskeHa enMHHUIA THIOJIOTHYECKOH Kiac-
cU(UKAUK JaHAAPTOB, ONTHMAIBHO OTpaXKAaroUas COenu(pUKy TEPPUTOPHH U CITY-
JKarasi OCHOBOH [UIs TeorpauuecKoil MPUBA3KH PETHOHATIBHON (PEHONIOTHIECKON CETH.
IIpencraBneHsl KI04YeBbIe KPUTEPUH Teorpaduueckoi penpe3eHTaTHBHOCTH OIOPHBIX
MYHKTOB (DEHONOTHYECKOW CeTH: TUIHYHOCTH, JAHAMAPTHOTO Pa3HOOOpasus, ydyera
AQHTPOIOTeHHOH nuddepeHrayy, onpenessomue KOPPEeKTHOCTh NOTyYeHHbIX JaH-
HBIX. PaccMOTpeHo 3HaueHue (heHOTOTHUECKON CeTH A (YHKINOHHPOBAHUS CHCTEMBI
0c000 OXpaHsAEMBIX NPUPOHBIX TEPPUTOPUH U JUTS ONTHMH3AIMYA MOHHTOPUHTA JIMHA-
MHKH NPUPOTHBIX KOMIUICKCOB B aCHEKTE YCTOHYMBOTO Pa3BUTHS PErHOHA.

Olga Yu. Guryevskikh,
Candidate of Geography, Associate Professor, Ural State Pedagogical Univer-
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METHODOLOGY FOR LANDSCAPE SUBSTANTIATION
THE REGIONAL PHENOLOGICAL NETWORK OF THE URALS
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ABSTRACT. The article is devoted to the scientific substantiation of the regional phe-
nological network of the Urals. The methodological basis of the study is the functional-
dynamic approach. Structural and spatial analysis of phenological network in landscape
provinces of the Urals has allowed to reveal its specificity expressed in branching, but
irregularity and inconsistency of landscape diversity. The unit of typological classifica-
tion of landscapes, optimally reflecting specificity of territory and serving as a basis for
geographical binding of a regional phenological network is offered. Key criteria of
geographical representativeness of the phenological network reference points, i.e. typi-
calness, landscape diversity, consideration of anthropogenic differentiation, determin-
ing the adequacy of the obtained data, are presented. The article considers the im-
portance of phenological network for functioning of the system of specially protected
natural territories and for optimization of monitoring of dynamics of natural complexes
in the aspect of sustainable development of the region.
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JlanmmadtHast CTpyKTypa TeppUTOPHU (OPMHUPYETCS B MPOLIECCE CMEHBI
COCTOSIHMI TIPHPOJIHBIX KOMILJIEKCOB B X0JI€ TMHAMUYECKOTO U 3BOJIOLIMOHHOTO
paszButus. C no3unmii hyHKIIMOHAIBHO-ANHAMHYECKOTO MO/AX0/1a MO3aHYHOCTh
CTPYKTYpBI 00ycioBieHa (pakTopamMu pOpMHPOBaHHs, SMEPKEHTHBIMU 3P ek-
TaMHU ¥ HEOTHOPOJHOCTHIO reorpaduyeckoro KkoHTekcra. CoCTOsIHUE Fe0CUCTEM
paccMarpuBaeTcs Kak MpOCTPAaHCTBEHHO-BPEMEHHAsk OJHOPOAHOCTH, BBIIEsIe-
Masl 10 KPUTEPHSAM COXPAaHEHHS COCTaBa M COOTHOIICHHUSI CHCTEMOOOPa3yIOMIX
3JIEMEHTOB U BeXymuX mporieccoB. OXHON U3 BaKHBIX XapaKTEPHCTHK I'€OCH-
CTEM SIBISIETCSA CE30HHAsI JMHAMMKA, BBIPAXKAIOINAsICA B PHUTMHYECKOH CMCHE
HETIPOJOJDKUTENBHBIX COCTOSHHUN B paMKaxX TOAWYHOTO UKJIA, IPUIHMHON KOTO-
PBIX SIBISIIOTCS BHYTPHTOJIOBBIC HM3MECHEHHS TEIUIOBOIO M BOAHOTO PEXHMA.
B norapudgmuueckom mMacmradbe ce30HHO-IMHAMHYECKHE COCTOSIHUSI OTHOCSTCS
K KpaTKOBPEMEHHBIM M u3MepstoTcs neprojoM B 100 set [3].

N3y4yeHne ce30HHO-ITMHAMHUYECKUX COCTOSHHH CONPSDKEHO C MpUMEHe-
HHEM METOJIOB HCCJICJOBAHMH, OCHOBAaHHBIX Ha cOope, 0OpabOTKe W aHAIHM3e
CYILIECTBEHHOTO0 MacCHBa MEPBUYHBIX JAHHBIX, OTOOPaHHBIX IO PSIy MapamerT-
poB. COop MH(pOpPMAIMK OCYLIECTBISETCS B Mpenenax (heHOJOTHYECKON CETH,
KOTOpasi TMPEACTABIAET COO0H COBOKYITHOCTh TeorpaMYecKH Perpe3eHTATHB-
HBIX ONOPHBIX ITYHKTOB M KIIFOUEBBIX YYaCTKOB, PABHOMEPHO PACTIOIOKEHHBIX B
THITUYHBIX YCJIOBUSX PeruoHa. JmmTenbHOCTh pSAOB HAOMIONEHHUH 1 reorpadu-
YyecKast pepe3eHTaTHBHOCTh CETH HAOMIOATENIbHBIX TyHKTOB CITy’KHUT KPUTEPH-
€M JIOCTOBEPHOCTH TIOJIy4eHHOH MH(OPManK U KOHJUIIMOHHOCTH PE3yIIbTaTOB
BBITIOJIHSIEMBIX HcciieoBaHnil. OCHOBOW MOJIydeHHs AAHHBIX Ul W3YYCHHS
CE30HHOM AMHAMUKH citykuT DeHosorudeckas ceTb Pycckoro reorpaduuecko-
ro obmecta (PT'O), xoTopasi 0ObeAUHAET UHUIIMATUBHBIX KOPPECTIOHACHTOB-
HaOuonareneii Ha Tepputopun Poccun u B crpanax ObiBiiero CCCP. Onu 3a-
HUMAIOTCA COOpOM MEPBUYHBIX JAHHBIX MO €AMHOHN mporpamme [2]. JlanHble
MHOT'OJICTHUX (DEHOJIOTUUSCKUX HAOJIOACHHIA T0OPOBOIBHOM (PEHOIOrHIeCKON
CEeTH, CyllecTBOBaBlIe B XX Beke — €AMHCTBEHHbIN MaCCOBBIM M COMOCTaBH-
MBI NCTOYHUK MH()OPMAIMN O PEaKLMH >KUBOH MPUPOJBI HA U3MEHCHHUS KITHU-
Mara pernoHoB Poccun, B ToM uncne u juist Ypana. Pe3ynbraThl MHOTOETHUX
HaOroeHUH (eHoormuecKoit cetn xpanarcs B ApxuBax PI'O, pa3mernieHHBIX
B ®enonornueckom neutpe BUH PAH wum. A.JL KomapoBa B r. CaHkt-
[erepOypre 1 MpeACTABIAIOT MHGOPMALIHIO TT0 aMUHUCTPATHBHBIM €MHHULIAM
VYpana u [Ipuypanss 3a nepuox ¢ 1923 o 2008 rr. iHBeHTapu3aIus apXUBHBIX
MaTepralioB JIake IPH MEPBHYHOM PACCMOTPEHHH IT03BOJISIET KOHCTATHPOBATH
HEJIOCTATOYHYIO IJIOTHOCTh HAOJIONATEIbHBIX ITyHKTOB, ()parMEHTapHOCTb WH-
dbopmarmm 1o psigaM U deMeHTaM OuoThl. TakuM 00pa3oM, HECMOTPST Ha BaX-
HOCTh HAKOIUICHHOTO (haKTHYECKOT0 MaTepHhaja, €ro HeIOCTaTOYHAs IOJHOTa
00yCIIOBIIEHAa IMITMPHUYECKIM XapaKTepoM (HOPMHPOBAaHMS CeTH 0e3 Crennaib-
HOTO JIaHIa(THOTO 000CHOBAHMUS.
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Teopernyeckoii 0cHOBO# TaH A THOr0 000CHOBaHUS (PEHOIOTHYECKON
CeTH ciyXaT (pyHKIMOHAJIBHO-IMHAMMYECKHH M MCTOpuuecKuil moaxonapl. OT-
HOCHTEJbHAsl CII0KHOCTh CO3JIaHUs TeorpahMyecKy perpe3eHTaTUBHON TeppH-
TOpUAILHON MoJieny 00ycIioBiIeHa crienU(UKONH COBPEMEHHOM IPOCTPaHCTBEH-
HOI1 OopraHu3alyy, ciloXKHBILIeics ncropuuecku. deHonornueckas cetb GopMu-
pyeTcst Ha OCHOBE IIOCTOSIHHBIX MIIM BPEMEHHBIX ITYHKTOB HAONIOAEHHMS, KOTO-
pble HMMEIOT TpPHBA3KY MO0 K MECTaM JIOKAIM3ALNH KOPPECHOHICHTOB-
HaOmoaTeneil B aHTPOIIOTeHHO-N3MEHEHHBIX CEITUTEOHBIX TEPPUTOPHSX; JTHO0
PAacIoNOKEHbI B Mpeenax 0co00 OXpaHSIEeMbIX MPUPOAHBIX TEPPUTOPHH, OCY-
IIECTBIIOIINX (PEHONOTHIECKHE HcceioBanus. [Ipu onvcanny ce30HHON pUT-
MHK{ HauOOJBIIYI0 LEHHOCTh MMEIOT JUIMHHBIC PSAABI HAOMIOJAECHHH, COIOCTa-
BUMBIE C XapaKTepPHBIM BpeMeHeM pa3BuTus reocucteM. [logoOHbIe psiabl (eHo-
JIOTMYCCKUX HaGHIO)IeHI/Iﬁ HaKOIUICHBI KJIACCUYECKUM HJIN IICPBUYHBIM MCTOAOM
TPYIIIBl PETHCTPATOPOB CPOKA MOCPEACTBOM (PUKCALUM JAThl HACTYILICHHS SIB-
JICHUS. HA ONpeNeNieHHOW Tepputopun [2; 6; 7]. Kak mpaBuio, JIUTEIEHOCTD
MCCIIEIOBAHUS 3aBUCHUT OT NMPEEMCTBEHHOCTH (PEHOJOTHYECKUX HCCIICNOBAHUIM,
T. €. CBsi3aHa ¢ CyOBbeKTHUBHBIMH (hakTopamu. [IpekpamieHue AesTeNsHOCTH HC-
CJIeIOBATeIs IPUBOAUT K OKOHYAHHUIO ()EHOIOTHIECKOTO PALa.

Hawubosnee moiHbIe cBEACHHS NMPENOCTABIAIOT 0000 OXpaHsAeMbIe MPH-
POIHBIE TEPPUTOPHH, AEHCTBYIOIINE HE WHHUIMATHBHO, & B COOTBETCTBHHU C
IUITAaHOM Hay4JHOH pa®oThl. PacmonoxXeHHbIe B THITMYHBIX TPHPOJHBIX YCIOBH-
X OHHM OTpaKaroT JaHAmadTHOe pasHOOOpazue M (GPyHKIMOHUPYIOT MO EU-
HOM mporpamme HaOmoxeHud. K uncity Hambosee Hale)XHBIX HCTOYHHUKOB
q)eHOJ'IOI‘I/I‘IeCKI/IX JAaHHBIX OTHOCATCA 3aIllOBCIHHKH, oOs3aTenbpHas Hay4dHas
ACATCIBHOCTh KOTOPBIX OCYHICCTBIACTCA IO IMPOTrpamMme Jletonucu MIpUPOJbI.
HakornneHHbli My (pakTHUeCcKWii Marepual JOKYMEHTAJIbHOTO XapaKTepa
COJIEPXUT UHGPOPMAIIUIO O COCTOSHHM M JUHAMUKE MPHUPOTHBIX SBICHUUA U
MPOIIECCOB, OTBEYAET TPEOOBAHUSIM JOCTOBEPHOCTH, MACCOBOCTH, PEIpPE3CH-
TATUBHOCTHU U MHOTOJIETHEHN MMPEEMCTBCHHOCTH.

Peaymzannst TpeGoBaHMs reorpaduuecKoll penpe3eHTaTUBHOCTH TPH
MPOEKTUPOBAHUN (PEHOJIOTNYECKOH CETH AOCTUTACTCSl ITOCPEICTBOM IIEeJICHA-
MPaBJICHHOrO JaHAMAa(GTHOro O00OCHOBaHMS PAMMOHAIBHOTO Ppa3MELICHUs
OTIOPHBIX ITyHKTOB. BemyImryio poib mpu 3TOM urpaer JaHAmadTHBIA TpUH-
U, UCXOJHBIM TEOPETHYECKUM IOJIOKCHHEM KOTOPOTO CIY)KHUT HEOOXOnH-
MOCTBH OTPaXXCHUA B CCTU BCCX XapPaKTCPHBIX MPUPOAHBIX KOMIIIEKCOB OIIPC-
JISIIEHHOTO THIIa ¥ TAKCOHOMHYECKOTO paHra C MO3UIMH ydeTa JaHAmadTHOro
paznooOpazus [1]. Tlpeamocwuikoii pa3BepThIBaHUS (EHOIOTUIECKOW CETH
SABIISICTCA W3yYeHHUe JaHAMAa(QTHOW CTPYKTYPHI TEPPUTOPHH; cxeMa (U3UKO-
reorpauuecKkoro paioHHMpOBaHMSA W JaHAMA(THAs KapTa, OTpaKaromas
nmagamadTHOE pa3HOOOpa3ue pPeruoHa, MCIONB3YIOTCS MPH 3TOM B KadecTBe
00BEKTHUBHOM OCHOBBI JIJII BBIOOPA OMOPHBIX MYHKTOB M €IMHHUI] YUeTa.
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KiroueBbIM BOIPOCOM B 3TOM IUIAHE SIBJISIETCS] BBIOOP reorpaduueckoit
OCHOBBI, TIO3BOJISIFOIIIEH OPraHU30BaTh BCIO PErHMOHAIBHYIO (PEHOJIOTHYECKYIO
CeTb U B TO K€ BPEMs OIpEIETUTh MECTOMOI0KEHUSI KOHKPETHBIX ITYHKTOB
HaOmonenus. Ha coBpeMeHHO# cramuu MCCIeJOBaHMS IJIS STHX LENed Hc-
TOJIB3YIOTCSI PEe3yNbTaThl METKOMACIITa0HOT0 (U3UKO-Treorpaduieckoro pai-
OHHPOBAHMs, HA OCHOBE KOTOPBIX OINpPENEeNIeTCs] HePapXUUeCKUl paHr TeoCcH-
CTEMBI, OTBEYAIONICH IeNN aHaJ m3a Ce30HHOW amHamuku [2]. Kak mpaswmio,
JUISL TAaKUX MCCJICIOBAHUM IMPUMEHSETCSI yPOBEHb JaHAMA(THOW 00JacTH nin
TaHAmadTHON MPOBHHIINN.

JlanpmadTHas o0nacTh, BKIIOYAOMAsS NPUPOJHBIE KOMIUIEKCHI OJHOM
A30HAJIBHOI CTpaHbI, OJHOPOIHBIE IO 30HATBHBIM M CEKTOPHBIM OCOOEHHO-
CTAM, XapaKTECPpU3YyCTCA OCHOBHBIMU THIHMYHBIMU XapaKTCPUCTHUKaMHU T'UAPO-
TCPMUYCCKUX MOoKa3aTesIeH: MJIaHETapHBIM KOJIMYECTBOM TCILIA U BJIalrd U UX
COOTHOILIIGHHEM, T. €. DHEPreTMYeCKHMMH MpPEIOChUIKAMM Ul MpPOTEeKaHUsS
¢usmko-reorpaduueckux npoueccos. [1o cTpaHamM U3MEHSIOTCS TJIaBHBIE Yep-
TBI T'€0JIOTMYECKOTO CTPOCHUSI U pelibedpa U, ClieI0oBaTeNIbHO, OCHOBHBIE Bellle-
CTBCHHBIC MPCANOCBIIKN IJIA IMTPOTCKAaHUA 3TUX MNPOLCCCOB. KpOMe TOTO, I'€O-
Joro-reoMopgosornieckue (HaKTopbl BHOCAT CYIIECTBEHHBIE KOPPEKTHBEI B
CEKTOPHO-30HATBHBIA THAPOTEPMHUIECKUH (OH, mepepactpeersist iaHeTap-
HBIC KOJIMYECTBA TEIlIa U BJIaru 1o Gopmam u 31eMeHTaM penseda. OcobeHHO
BEJINKA POJIb T€0JO0T0-TeOMOP(OIOTHIECKUX (AKTOPOB B IrOpax, I/i¢ 30HAIb-
HOCTb U CEKTOPHOCTb CHIIBHO OCJIOKHSIIOTCSI BBICOTHOM MOSICHOCTBIO U MPOSIB-
JISIFOTCS B 30HAJIBHBIX U CEKTOPHBIX TUIAX €€ CTPYKTYPHI [4].

JlanpmadTHas o6nacTh, 0COOEHHO BBIJEIsieMasi B TOpax, MPeACTaBIsieT
co00if 10CTaTOYHO KPYITHOE W 3aKOHOMEPHO PAa3HOPOIHOE TEPPUTOPUATBLHOE
oOpasoBanue. Hanpumep, TaexHbIE U JIECOCTEITHBIE 00JaCTH Y paia BKIFOYAIOT
HE TOJIBKO TOPHYIO TOJIOCY, HO M MPEearopbs, u 3aypanbckuil neHerieH. Ilo-
3TOMY YacTO B KayeCTBE OCHOBHOW (U3UKO-Teorpapuyeckoi eIWHHIBI IS
aHalM3a CE30HHOW IWHAMMKM BBIOMPAIOT €IUHMIly Oojiee HU3KOTO paHra —
TaHAmadTHYIO MPOBUHIMUIO. JTa reocucreMa OObEIWHSET NPUPOJHBIE KOM-
IUIEKCHI, CXOJHBIE IO TNOJ30HANBHBIM, CEKTOPHBIM H HEOTEKTOHHKO-
oporpaduiyeckuM 0ocoOeHHOCTAM. ['eonoro-reomopgonornyeckas OCHOBA
MPOBHHIIMH XapaKTepu3yeTcs NpeoliagaHieM OJHOTO MOpP(OMETPHYECKOTO
THIIAa TOPHOTO WJM PaBHUHHOTO pesbeda, OOYCIOBIEHHOTO OOIIHOCTHIO
HCOTCKTOHHUYCCKOTO pPEKHMaA, a B TOpax CXOJACTBOM CTPYKTYPBI BBICOTHO# 10-
sicHOCTH. JlanamagTHbIE IPOBUHIIMU 000COOJIAIOTCS B pe3yibTaTe MPOCTpaH-
CTBEHHOTO HAJIOXEHUS (aKTOPOB 000COOICHNS TEKTOTCHHBIX KPaeB, MO30H U
KIIMMAaTHYCCKUX TTOACEKTOPOB.

IIpocTpaHCTBEHHBIN aHAIH3 CIIOKUBIIEHCS (PEHOTOTHIECKON ceTH Ypaia
Ha ypOBHE JTAHAMA(THBIX IPOBUHIMI TIO3BOJISIET CAENATh BBIBOJ O HEPEIPE3eH-
TaTUBHOCTH Pa3MEIIEHHs ITyHKTOB HAOIIOEHHS 110 TeppUTOpHHU cTpaHbl. Ormop-
HBIE ITYHKTHI UMEIOT Pa3HyI0 ()OpPMY OpraHH3alMd — 3TO BPEMEHHBIE OOBEKTHI
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BOJIM3M MECT MPOKMBaHUs HaOmonaTeneil, 1Mbo MOCTOSHHBIE MyHKTHI Ha Tep-
PUTOPHH TOCYAApCTBEHHBIX IPHUPOAHBIX 3allOBETHUKOB. UMCIIO OMOPHBIX
HaOJIIOIATENIBHBIX ITyHKTOB 10 MPOBUHLMSIM M3MEHSETCS, PUYEM BHE CBSI3H C
THITUYHOCTBIO MECTOMNOJI0KeHHH. Hanpumep, B crenHoit tanmmadTHOH obnactu
Hcercko-Yiickas mpoBUHIUS 3aypalibCKOTO IEHEIIEHa NpeJCTaBlIeHa OJHUM
MYHKTOM, paclojiOXKEeHHbIM B moiiMe peku CaHapka, YTO HE OTPakaeT TUIHY-
HBIX 30HAJIbHBIX YCJIOBHH Ha IUIAKOPaX. AHAIOTUYHAs CHTYyalHs CKJIAJbIBAETCS
B 3ama HO! MpearopHO-cpeaHeropHoii npusuHImH IOxHOTO Ypana, rae Taike
PAacIoOKeH TOIBKO OAWH ITyHKT HaOMIOAEHUH, OJTHAKO €ro Ha/IC)KHOCTH BBIIIE,
Omarozapsi cTtaTyCy — OH pa3MeIleH Ha Teppuropuu 3amoBeanuka Illymeran-
Tam. Bomee pa3BerBneHHas ceTh (EHOMYHKTOB XapakrepHa it HOxHO-
Ypanbckoii BO3BBIIICHHOW MPOBHUHIIHH, IJI€ MPEACTABICHO 6 MyHKTOB HAOJO IC-
HUSL BO BCEX I'€HETHYECKUX THIAX MPUPOIHBIX KOMIUIEKCOB — 4 IUIAKOPHBIX,
1 moiimennsiii u 1 anTponoreHHslid. B mpenenax Ypano-To0oiabckol TPOBUH-
IIMM MMEIOTCS PAJbl TaKKe 6 IyHKTOB, OJJHAKO NMpeo0na/iatoT JaHHbIE yueTa B
YCIIOBUSIX CEIMTEOHBIX aHTPOIOTCHHBIX KOMIUIEKCOB — 2; 30HAJIbHBIE U MHTpa-
30HAJIbHBIE TUIIBI IIPEJICTABICHB! KaX/IbIii OTHUM ITyHKTOM, YTO TaKKe HE OTpa-
JKaeT JaHAmadTHOTO pa3HooOpas3ws ycnoBuii qanHoi npoBuHINH. B [pexypa-
Jbe MIPOAHATN3UPOBaHbI 11 MyHKTOB HAOMIONEHUS — 4 B IUIAKOPHBIX YCIIOBHSAX,
5 B moiiMeHHBIX 1 | B aHTPOIIOT€HHBIX.

CylecTBeHHass BENWYMHA TEPPUTOPHU EIUHHI PAWOHHPOBAHUS, a
TJIaBHOE 3aKOHOMEPHAs Pa3sHOPOAHOCTb BHYTPEHHENW CTPYKTYpBI, HE MO3BOJIS-
IOT BBINIOJHUTH JIETAJIBHBIH aHamM3 (aKTOPOB, ONPENCINSIONNX TPEH/IBI
HACTYILJICHUs CE30HHBIX SIBJICHUHM BHYTPY NPOBUHUUHI. Pe3ynbTaTel palioHUpO-
BaHUS OTPAXKAIOT OOIIME YePTHl — TEHACHIINHN U3MEHSIIOMUXCA ToOKa3aTesel 1
HE T03BOJIAIOT YYECTh BECh KOMIUIEKC (haKTOPOB, BIMSIONIMNX HA KOTHYECTBEH-
HBIE TTapaMeTPhl, XapaKTepU3YIOIHe TUHAMUKY T€OCHCTEM.

B kauecTBE OCHOBHOTO TaKCOHa JJIsl MJIAHUPOBAHUS (PEHOIOTHUECKOMN
CeTH U BbIOOpa IyHKTOB HAOJIOAEHHUS Haubojee IenecooOpa3HO HCIONIb30-
BaTh THUIIOJIOTMYECKUH MOAX0] BooOme n JaHmmadTHOE KapTorpadgupoBanne
B yacTHocTu. JlanmmadTHas kKapTa MO3BOJSET ONEPAaTHBHO M JETAIBHO H3Y-
YaTh JaHIAQTHOE CTPOCHUE 3HAUYNTEIBHBIX 110 IUIOLIAH TEPPUTOPUH, yIH-
TBIBaTh €r0 IPU OPTaHM3aLMM PETHOHAIBHONW (DEHOIOTHYECKON CeTH M HC-
MOJIB30BaTh Ul BhIOOpa Touek HaOmomeHus. PesymbraThl nangmadTHOTO
KapTorpagupoBaHUs ITO3BOJIIOT TEOPETHUECKH OIPEICTUTh JOCTATOYHOCTH
00BEKTOB, HEOOXOMMBIX JIJISl ydeTa U 0TOOpaXKeHUs JTaHIIaQTHOTO Pa3HO00-
pasusi B MyHKTaX ()EHOJOTMYECKOH CeTH M YIPOIIAIOT PElIeHHe BOIpoca O
MECTOIOJIO)KEHHH TOYEK HaONIOJACHNWsS BHYTPH JaHAMA(QTHBIX €AWHUIL.
HamMeHpmmM BBIETOM, HYXIAIOMKMMCS B BBIACIICHUN STAJIOHHBIX yYacTKOB
JUTsT TipoBefieHHsT (EHOJIOTUYECKUX HAOMIOACHHM, SIBISETCS 00S3aTeNbHBIN
HUM3IIMHA TaKCOH THUIIOJIOTHYECKOH KilacCu(pUKauy — BUJ JaHamadpToB. B T
JKE BpeMsi, CJIElyeT OTMETHTh, YTO B CBSI3H CO crielU(UKON McTOpuu Gopmu-
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poBanus JaHJA(THBIX IIKOJI B PoccuM M HECMOTpsl Ha YPOBEHb Pa3BUTHS
HayKH M NPAaKTHUKH, JI0 CUX IIOp OTCYTCTBYET OOILENPHHATAS JeTalbHas JIaH/-
madTHas kapra Ypana. PazpaboranHble gaHamadTHeIE KapThl aJMUHHCTPA-
TUBHBIX 00JacTedl pazauyaroTcsl MOAXOAAaMH K IOCTPOCHUIO Kiaccu(ukarui
MPUPOAHBIX KOMILIEKCOB M COJIEPKAHUEM.

[pakTryeckas peanuzanys JaHAMA(THOTO MPUHIIMIA JOCTHIACTCS M10-
CPEACTBOM OJHOBPEMEHHOTO NPHMEHEHHS CICIYIOUINX «KIIIOUEBBIX» KPHUTE-
pHEB pa3MEIICHHs ONOPHBIX MYHKTOB: TUIWYHOCTH, JAHAMA(GTHOTO Pa3HO00-
pasusi, masamadTHON MEIOCTHOCTH, YIeTa aHTPOIOTCHHON T QepeHIIHAITI.
Ha cragum mianupoBaHus (EHOIOTHIECKOW CETH 00S3aTEIbHBIMU IPEICTAB-
JstroTCest 3 3Tana JMaHAMmAadTHEIX HCCICIOBAaHWN: WHBEHTApU3aLMOHHBIN, OIle-
HOYHBIN U LIEJIEBOK.

VHBeHTapH3alMOHHBIA dTam: 1) M3ydyeHWe W aHalu3 JaHAmadTHOU
CTPYKTYpBI, BKJIIOYAsi CTPYKTYPY aHTPOIIOI€HHBIX MOAU(UKaIH JaHmadToB —
BBITIOJIHSIETCSl HA OCHOBE MMEIOIINXCS KapT (hU3UKO-reorpaduueckoro paioHu-
poBanus M aHmadTHRIX KapT; 2) coop, ourdpoBka 1 aHAIN3 (EHOIOTHUECKUX
JIAHHBIX — TIPUBS3KA ITYHKTOB HAOJIIOJICHUs, YCTaHOBJICHNE (PEHOMHANKATOPOB U
OIIpe/ieNICHNE JIIUTENBHOCTH PSIIOB; 3) H3yUCHHUE CIOXKUBIICHCS CETH OMOPHBIX
IIYHKTOB C IIEJBIO BBISBICHHSI OCOOCHHOCTEH CTPYKTYpHON M MIPOCTPaHCTBEHHON
opranmsaryy; OIeHOYHBINA 3Tarr: 1) OIeHOYHBI MHOTO()aKTOPHBIA aHAIN3 Ha
OCHOBE PEe3yJbTaTOB JAHIIA(GTHOTO KapTorpagupoBaHus; 2) OLCHKA PEIPE3eH-
TaTUBHOCTH CYIIECTBYIOMIEH (hEHOIOTHMIECKON CETH C IENbIO BBIIBICHUS JIAaH[-
MmaQTHBIX UHUIL, HE MPE/ICTABICHHBIX ONOPHBIMHU ITyHKTAMH U HYXJIAFOLIHXCS
B MIEPBOOYEPETHOM HX BBIACICHUM; 3) OmpeesieHne KOHAUIIMOHHOCTH TaHHBIX,
MCXOJIsl U3 JAJIMTEIbHOCTH NPEJICTABICHHBIX PSI0B HAOMI0eHHH 1 (heHOoNoKa3a-
teneil. LleneBoit atam: 1) 060CHOBaHKE y4acTKOB, COOTBETCTBYIOIIMX KPHTEpPHU-
aM JaHAmadTHOrO mpHHIMMA; 2) pa3paboTka METOIUKH, OOecTieunBaromIeH
PeryIpHOCTh cO0pa, HAYYHOT'O aHAN3a JAHHBIX M MOJIETMPOBAaHMS HAa OCHOBE
Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX MTOKa3aTeeH.

PesynbraThl MHBEHTAPHU3AIMOHHOTO M OIIEHOYHOTO HccienoBaHus de-
HOJIOTHUECKOH CEeTH B IPOBUHIMSX Y pajia MO3BOJISIOT BBISIBUTH €€ HEAOCTATKH
W ONpEeeNUTh HAIPABICHHUS U MyTH onTuMu3anuu. OTCYTCTBHE IeJIeHANpaB-
JICHHOTO JIAaHAMAGTHOTO 0O0CHOBAaHMS NMPHBOJIUT K HEPAMOHAIHHOCTH HPO-
CTpaHCTBEHHOH opranuzanuu. ChopmupoBaBmIascs GpeHOJIOrnIecKast CeTh He
UMeeT 3aKPeIUICHHOW OPraHW3allMOHHOW CTPYKTYPHI, MO3TOMY OHAa HEYIpaB-
JsieMa ¥ MepapXHUYecKd IUI0X0 BeIcTpoeHa. DeHosormueckas ceTh Ypaia HE
OTpakaeT JaHAAGTHOTO Pa3zHOOOpas3ms, MOITOMY Ba)KHbIE TCHIACHIIWU Ce-
30HHOH JOWHAMUKH, UWMEIOIIHME 3HAa4eHWe [UIS Pa3BHTHS  CONHANBHO-
HSKOHOMHYECKOH CTPYKTYPHI PETHOHA, HE YYUTHIBAIOTCA B IIOJHOH Mepe, 4To
HETaTUBHO CKa3bIBaeTCs Ha € 3P (HEKTUBHOCTH.

OmHMM W3 Croco0OB ONTUMHM3AUMKM  (PEHONOTMYECKOH CeTH CITyXHT
BCTpaBaHKE ITYHKTOB HAOIOZEHHUH B IEHCTBYIOIIYIO CHCTEMY 0CO00 OXpaHsie-
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MBIX NIPUPOJHBIX TeppUTOpUA. B HacTosiiee Bpems: peHomornueckue uccieno-
BaHMs MPOBOAATCS JIUIIb 3alOBEJHUKAMH, PEXe HAIMOHAIBHBIMH TNapKaMH.
PervonanbHbple cHCTEMBI 0CO00 OXpaHSIEMBIX HPHPOAHBIX TEPPUTOPHM, Mpea-
CTaBJIeHHbIE B POccry OrpOMHBIM 4HCIIOM 0OBEKTOB, 00J1aJal0T BEICOKMM Hay4-
HBIM M OpPTraHMW3allMOHHBIM MOTEHIMAJIOM /I MPOBEAEHHMs JaHMmadTHEIX (e-
HOJIOTUYECKUX HCClefioBaHui. Iepapxuueckas CTpPyKTypa, YIPaBIsIEMOCTb,
JIOJITOCPOYHAs IOPUANYECKAs 3alINTa — BaXKHBbIC (DYHKIMOHAJIBHBIE KPUTECPHH,
xapaxrepusle 11 cuctembl OOIIT u HenocTaromye coBpeMeHHOI (peHomornae-
ckoit cetn. Cucrema OOIIT Poccinm Brirouaer Gonee 70 xateropmuii oxpamse-
MBIX OOBEKTOB (peseparbHOT0, PETHOHAIBHOTO M MECTHOTO 3HAUCHHUS C Pa3HBIM
PEXMMOM OXpaHbI: TPUPOIHbIE TAPKH, JTaHAIIADTHBIC 3aKa3HUKH, JECHBIC Map-
KM, TIAMATHHUKU TPHPOJBI, OXpaHseMble JaHImadTel U Ap. AKTHBU3ALUS Jes-
tenbHOCTH pernoHaibHbIX OOIIT uepes BbINOJIHEHUE PETYISPHBIX (HEHOJIOTH-
YECKHX HCCJICJIOBAHUI MO €IMHOW MporpaMMe M METOIMKE — BaXKHBIA CHOCO0
noBbIeHus 3¢ pekTuBHocTH NestensHocTd 1 cucteMbl OOIIT, u dpenonornye-
cKoit cetn. Paciipenue (yHKIMOHaNA MPUPOIHBIX PE3EPBATOB IPU ONTUMAJb-
HOM COYETaHWH IPUPOJOOXPAHHON U HAay4YHO-HUCCIIENOBATENbCKOM (QyHKIMN
MOXKET CIIY>KUTb ITOKa3aTeneM 3(p(HheKTHUBHOCTH S TEILHOCTH.

Hannsle apxuBoB PI'O MoryT ciny>KuTh OCHOBOMW I pacueTa TPEHAOB
HACTYIUICHHS SIBIICHHUH, OTHAKO B OBICTPO MEHSIOIIUXCS YCIOBUSX CYIIECTBYET
HEOOXOINMOCTb YBEIHUYCHHUS TyHKTOB (DEHOCETH IIyTeM OOOCHOBAHHMS UX pa3-
MEIICHUS] B TUIWYHBIX MTPUPOAHBIX KOMIUIEKCAX ONPEAEICHHOTO THIA M TaK-
COHOMHYECKOTO pPaHTa B COOTBETCTBHM C JIaHAMAQTHBEIM pPa3HOOOpa3HeM.
C 3701 11eTIbI0 HEOOXOUMO BBITIOJIHEHHUE JICTABHBIX JaHIIIA(THBIX HCCIIEI0-
BaHMH ¥ aHanu3 JaHAmadTHeIX KapT. KoinuecTBEHHbIE METOIbI aHAIN3a,
HalpuMep, YCTaHOBICHHE MHJAEKCA JIAaHAMA()THOrO pa3sHOOOpa3us, MO3BOJIAT
OTIpPeNIeNUTh Pa3yMHYI0 JOCTATOYHOCTh OTOPHBIX ITyHKTOB HAONIOJCHUSA, HE-
00XOIUMBIX JUIsl KaXaoi JaHmmapTHOW nNpoBUHIMH. OpraHU3alMOHHYO
(GyHKIMIO yrpaBieHUs] (EHOJOTMYECKOW CEeThI0 Ha PErMOHAJIbHOM YPOBHE
JIOJDKHA BBITIOJIHATH OJJHA CTPYKTYpa, KOTOpasi pa3pabaTbiBaeT METOJOJIOTHIO,
METOJIMKY TPOBEACHHS HCCIEAOBAaHWI W aHain3a TEHICHLUMH IWHAMUKH H
9BOJIOLMH HPUPOIHBIX KoMmIiekcoB. Opranmsanun 3¢ ¢GEeKTHBHONH CHCTEMbI
(heHONIOTMYECKOTO MOHUTOPHUHTA Ha Ypaie u B Poccun OyneT cnocoOcTBOBaTH
CO3/JaHME W AKTUBHU3ALUS JESITEIbHOCTH PETHOHAIBHBIX (PEHOTOTHUECKHX KO-
MHUCCHH, WUTPAIOIINX OPTaHH3aIlMOHHYIO POJb B PETHOHANBHBIX OTICIICHHUIX
PT'O, xypupyrommx MOCTyIUICHHE WH()OPMAIUH, BBIIOIHIIONINX 00paboTKy
JAaHHBIX, 00JIaJAOINX BO3MOXXHOCTBIO IMOIYJIIPU3UPOBATH (DEHOIOTHIECKHE
HaOroeHusT M MyOIMKOBaTh KaleHAapu moroabl. KoopauHaius u ymopsmgo-
yeHue paboThl M0 00pabOTKe M aHAN3Y JaHHBIX, BKIIOYAs THAPOMETEOPOIIO-
THYECKYI0 MH(POPMAIUIO, MO3BOJAT OCYIIECTBIATh OIEHKY W IPOTHO3 H3Me-
HEHUI B CE30HHOM PUTMHUKE NIPUPOJHBIX KOMIUIEKCOB, a TAKXKe OLIEHKY aHTPO-
MOTEHHOT0 BO3JEHCTBUS Ha U3MEHEHHE PUTMHUKHU CE30HHBIX MPOLECCOB U SB-
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nenuit. [Ipu TakoM moaxone coBpeMEHHBIE (HEHOIOTHYECKHE HCCIIETOBaHUS
JaHAmadTHON CTPYKTYphI CMOTYT CIIOCOOCTBOBAThH PELICHHUIO (YyHIaMEHTaIb-
HOHM TPOOJIEeMBI BBISBICHUS MEXaHH3MOB IIPOCTPAHCTBEHHO-BPEMEHHOH opra-
HU3aLUK U TUHAMHUKH JJaHadTOB.

Hccneoosanue vinonneno npu gpurarcogou nodoepoicke Pyccrkoeo eeo-
epaghuuecrkozo obwecmsa ¢ pamxax dozosopa Ne 03/2020-P «Brusnue xnu-
MAMUHECKUX USMEHEHUT HA Ce30HHYI0 OUHAMUKY Janowapmos Yparay.
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ABSTRACT. The average long-term dates of the onset of climatic and phenological
phenomena of two specially protected natural areas of the Northern Trans-Urals in the
context of phenological stages (subseasons) are considered. Differences in the timing of
the onset of phyto- and climatic indicators of the subseasons were revealed.

Oco6o oxpansiemble npupogHsie Tepputopun (OOIIT) — 3anoBeaHuK
«Manast CocsBay» (ayiee 3all0BeTHHK) M IIPUPOIHBIN napk «KoHauHCKHE 03e-
pa» (1anee NpUPOIHBINA Mapk) pacnonoxkeHsl B CeBepHOM 3aypaiibe Ha TeppH-
Topun 3anaHo-Cubupckoii paBHUHBI B KoH/10-COCBBUHCKOM CpeHETaeKHON
npoBuHIMK OOb-UpThImcKkol (u3uko-reorpadguieckoid 006IacTH, B aAMUHH-
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CTPaTUBHBIX IpaHHLaX XaHTbI-MaHCHHCKOrO aBTOHOMHOTO Okpyra — FOrpsl
(XMAO - FOrpsr) Tromenckoit obmactu (puc. 1).

3anoBenHuK co3naH B 1976 r. Ero minomans 225,562 Teic. ra. Teppuro-
pusl 3amoBeJHMKA pacroyiokeHa B OacceiiHe p. Mamas CocbBa, NpHUTOKa
p.- CeBepnast CocbBa, Bmagawmero B p. O0b. KoopauHaThl KpaHUX TOYEK
3anoBenHuKa: 61°45' — 62°32' c.u1. u 63°40' — 64°45' B.A1. Teppuropus 3amno-
BEIHUKA XapaKTEpU3yeTcs, B IEJIOM, PACUICHCHHBIM penbe(oM, 3HAUUTEINIb-
HBIM BPE€30M PEUHBIX J10JIUH, Pa3BUTON PEYHOH CUCTEMOM.

IIpuponnsrit mapk opraau3osad B 1998 roxy. Ero mmomans 43,9 Tric. Ta.
Teppurtopust MPUPOAHOTO IMapka 3aHMMAET JeBoOepexbe pekn KoHmsl B ee
BC}gXHeM Tedennn. KoopanHaTsl KpaifHuX Todek mpupoxHoro mapka: 61°02' —
60°45' c.m. u 63°23' — 63°47' B.1. Penbed) MMeeT PABHUHHO-YBATHCTI XapaK-
Tep, OCJIOKHEH Pa3IMYHBIMH OOpa30BaHUAMHU (IIOBHOIIISLNAIBHOTO IPOHC-
XOXKACHHS, XapaKTepH3yeTcs IMEeCTPOTOM, MHOrooOpa3ueM M MEKOKOHTYpPHO-
CTBIO (hOPM.

Kparuaiiiee paccrosiHe MeXIy pacCMaTpUBAEMBIMH TEPPHUTOPHIMHU
cocTaBiseT 0koJo 80 kM.

Puc. 1. KapTa-cxema pacnonoxxeHust HCCIEeAyEMBbIX TEPPUTOPHUIL

Kmumar paccMaTpuBaeMbIX TEPPUTOPUH THIUYHO KOHTHHEHTAJBHEIMH,
JIOCTATOYHO BIIAXKHBINA, POPMHUPYIOMIMKCS TTOJ BO3ICHCTBHEM OJHOBPEMEHHO-
TO TPOSBJICHUS OKCAHHMYCCKHX W KOHTHHCHTAIBHBIX BO3AYIIHBIX Macc, IMOJ
BIIMSIHAEM WHTCHCHUBHOW IIMKIOHWMYECKOHN NesATeNbHOCTH. I Hero Xapakrep-
Ha CypoBas CHEXHasl MPOJOJDKUTENbHAS 3UMa, KOPOTKOE JIETO, MO3IHUC Be-
CEHHHE W paHHHE OCEHHHE 3aMOPO3KH. XapaKTepHBI pe3Kue KoJeOaHUs TeM-
nepaTypsl B TEYSHHE BCETO TO1a.

Ilo naHHBIM MeTeocTaHUUNA «XaHroKypT» U «BoHberany», cpenHss ro-
JIOBasi TEMIIepaTypa BO3IyXa TEPPUTOPHHU 3alOBEAHMKA 3a mepuon ¢ 1981 mo
2010 rr. cocraBuna -1,3°C. Be3aMOpO3HbIiA IEPHO B BO3MLyXE JIUTCS 78 IHEH.
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Camblif X0nmoaHbIH Mecs B roay — stHBapb (-20,5°C), caMblil TEIUIbI — UIONB
(17,4°C). AMmiutyna cpeHMX MECSYHBIX Temmeparyp cocrasiser 37,9°C,
abcomotHbIX 88°C, mpu muHuMyme -52,6°C n makcumyme 35,1°C. T'ogoBas
cymma ocaikoB 3a 50 et (1950-1969 rr., 1981-2010 rr.) B cpenHeM cocTaBH-
na 544 mMm. Haubonbliee KONMMYECTBO OCAJKOB BBHINANACT B TEIUIBI HEPHOX
rozaa (Mait — okTs0ps). CHeXHBII TOKPOB 3ajeraeT B cpenHeM 194 nus — Oonee
6 mecsmes [5].

Ilo pmammbM Mereoctanmuu «lllamm» cpegHeromoBas TemmepaTypa
BO3/lyXa TEPPHTOPHH IPHUPOIHOTo napka pasua — 0,8°C. TIpoI0IKHTENEHOCTS
6e3mopozHoro mepuoga cocrapusger 97-110 mueit. Camblif XOMOTHBINH MecsIl
SHBApb MMeET CpenHioo Temneparypy — 19°C, caMbIM TeIUIbIM MeCsIeM CuH-
TaeTcsl UI0JIb (17,1°C). ITo manaemM ¢ 2000 mo 2021 rr. aMIUIMTYyZa CpelHUX
MECSYHBIX TEMIIEPATYP COCTABIIAET 40°C, a6comorupix 83°C, IIPY MUHUMYME
-46,1°C, n makcumyme 37,1°C. CpenHerogoBoe KOIMYECTBO HCIPABICHHBIX
ocagkoB coctaBiseT 533 MM. OCHOBHOE KOJHMYECTBO OCAJKOB BBIMAgacT B
TEIUTBIA TIEPUO] TOJIa C anpeJist Mo oKTsI0ps (82%). Cpennss nata oOpa3oBaHus
YCTOWYMBOTO CHEXXHOTO MOKPOBA MPUXOASTCS Ha 3 HOsIOpsi. CHEXXHBIN OKPOB
3aneraeT B cpeaHeM 184 mus — Oornee 6 Mecstes [4].

@denoknuMar (OMOKIMMAT) BBIPAXKAET BPEMEHHBIE COOTHOIICHHS MEX-
Iy KINMaTroM JaHHOTO PErHOHa M CE30HHBIMH IIPOIecCaMu OMOTHYECKUX U
abMOTHYECKHX KOMIIOHEHTOB JaHamadra. Popma mposiBICHUS (EHOKINMA-
Ta — CE30HHOE Pa3BUTHE MPUPOJBI JAaHHONH MECTHOCTH. DEHOKIMMaTHIECKas!
nepuogu3anus roga Ha OOIIT mpoBomutcst corimacHo pabote «bHokTUMATH-
yeckas xapaktepuctuka gecstuieTus 1951-1960 rr. [1]. ToxnectBenHas de-
HOJIOTHYECKas MMePHOAN3ALNS T01a MOXKET OBITh JlaHa 10 CE30HHOMY COCTOSI-
HHIO JII000T0 KOMITOHEHTa Jianjmadra, Ho HanboJiee HArJIAHbINA ee (PeHOMH-
JIMKATOP — CE30HHbIE M3MEHEHHS B PaCTUTEJIBHOM IOKPOBE (B IpyIe JeTHe-
3eleHbIX BHIOB). DPuUTOGEHONOTHYECKHE HAOMIOACHUS — OoJiee HaIeKHBIH
WHMKATOP CE30HHBIX PyOekeid, ueM TeMIiepaTypHeie [6].

B xozxe paboTsl npoaHanu3upoBaHbl JaHHble «KaneHnapei nmpupoasn»
3aroBeHUKA U NpUpogHOoro napka 3a 20-neruui nepuog ¢ 2000 nmo 2019 rr.
[3; 4]. OcHOBHEIMU (DEHONOTHYECKUMH MHAWKATOPAMH HpeIBereTallMOHHBIX
3TaroB (CHEXKHAsI BECHA M IIECTPasi BECHA) SBJISAIOTCS MEPEX0/Ibl MAKCUMaTbHON
TEeMIIEPATYpbl BO3yXa BbIIIE 0°C u Bomre 5°C. Hecmotps Ha TO, 4TO cpeansst
JIaTa Iepexoa MAKCHMAIbHOM TeMIepaTyphl Bosayxa Bbie 0°C HabII0maeT-
csl Ha 2 JIHS paHblie Uil TEPPUTOPUH 3alOBEIHHKA, Takue (HEHOJOTHYeCKUe
SIBJICHUSI KaK, Ha4Yajlo CHEroTasHUs, MOSBICHHE BOPOHOK BOKPYT CTBOJIOB Jie-
PEeBBEB, KOHEI MHOTOCHE)KHOTO Tepro/ia, HAOIFOIAal0TCs paHbIIe Ha TEPPUTO-
puu npupoaHoro napka. Tak, Hadano CHEeroTasHUsl B IPUPOJHOM Mapke — Ha
3 Heneny, BhicoTa cHera MeHee 30 cM — Ha 12 aHeil, mosiBIeHWE BOPOHOK BO-
KpYT CTBOJIOB — Ha 3 JHS paHbIIe.
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T'onas BecHa — mepBbIii Tan HapacTaOLIEd BECCHHEW BereTaly, I0JI-
HOE pa3pylleHHEe 3MMHEr0 U HayaJlo CTAaHOBJICHMs JieTHero jaHamadra. J{arer
TMOJIHOTO CXO0/1a CHEYKHOTO TOKPOBa Ha pacCMaTpHBAEMbIX TEPPUTOPHSIX OJIU3-
ku (30 anpenst — 3amoBegHMK, 1 Masi — npupoaHbId mapk). [lepexon mMuHH-
MasbHOIT TemIepaTyphl Bo3ayxa Bbimre 0°C 3adUKCHpOBAH Ha 2 JHS paHbIIE
JUI TEpPUTOPUU IPUPOIHOTO MapKa.

TeMnepaTypHbIM HHANKATOPOM 3€JICHONW BECHBI SBIACTCS IEPEXOT MH-
HUMaJIbHOM TeMIIEpaTyphl BO31yXa BbIILIE 5°C. Jlammsrit nepexon pukcupyercs
Ha 2 THS paHblIe Uil TePpUTOpHH 3anoBenHuka (19 mas), oqHako OOMBIIMH-
CTBO (PUTOMHAMKATOPOB 3TOTO CyOCE30HA HACTYMAIOT I03)KE Ha TEPPUTOPUH
3armoBeTHUKA, TH00 UMEIOT HECYIIeCTBEHHYIO pasHUILy (2-3 mHs).

Ilepexon MUHUMAaJIBHBIX TEMIIEPATyp BO3JyXa BbILIE 10°C HACTyIaeT
Ha paccMaTpUBAEMbIX TEPPUTOPHIX 5 MIOHSA, HAUMHAIOTCS 3TaIlbl MaKCHMallb-
HOW JIeTHEW BereTanuu (paHHee JIETO U MOJIHOE JIETO).

IIpoBeneHHBIN aHAJIN3 HE BBIABUII CYLECTBEHHBIX PA3JIMYUU B pa3HULIC
(dheHomaT (PUTOMHIUKATOPOB PAHHETrO JIeTa, pasHHIa cocraBuia 1-3 nmus. Uc-
KITIOYEHHE — Havyaylo IBETeHHs OeNOKPhIIbHIKA OOJOTHOTO, HA TEPPUTOPUH 3a-
MOBEJHUKA 3al[BETAaHHUE OCIOKPBUIbHHUKA 3a()MKCHPOBAHO Ha 5 IHEH paHbIIe,
YeM Ha TePPUTOPHHU MPHUPOTHOro Hapka. bombmias gacTh (heHOmAT MOIHOTO JIeTa
(hUKCHpYIOTCS TIO3KE Ha TEPPUTOPHHU 3AIOBEIHUKA, WCKIIOUCHHUEM SBISCTCS
JlaTa Havayia [BETCHUS MBaH-4as (B 3alIOBEJHUKE €TO 3aI[BETAaHUEC OTMEYCHO Ha
1 nens panbmie). [losBiIeHNE MEPBBIX 3pENBIX ATOM TOMYyOHKH, KaK Ha TEPPHUTO-
pUM 3amoOBEJHMKA, TaK W HA TEPPUTOPHH MPUPOAHOTO MapKa, OTMEYEHO
20 uros.

HaunHast ¢ oceHM M 70 OKOHUYaHHSA (PEHOJOTHYECKOT'O CEe30Ha MOYKHO
BUJIETh, YTO TPAKTUYECKH BCE CE30HHbBIE MPOLIECCHI U SIBICHUS (PUKCUPYIOTCS
paHblIle HA TEPPUTOPHUH 3aMOBeIHUKA. VICKIIIOUeHHEeM SBISIFOTCA J1aTa TOsBIIe-
HUS TIEPBBIX 3pEJIBIX SAroj PsOMHBI (Ha 7 THEW Mo3kKe) U MOSABICHHE MEePBBIX
3peNbIX ATOJl KIIOKBHI (Ha 5 mHel mo3xke). Hadamo moskenTeHusl XBOM JIMCT-
BEHHUIIBI 1 TIOJIHASI OCEHHSS OKpacKa Oepesbl MPOUCXOAAT OAHOBPEMEHHO.

TemneparypHble Tepexo/ibl, XapakTepHbIE IJIsI OCCHHUX CyOCE30HOB,
(uKCcHpYIOTCS B 3aI0BEJHUKE HA 3-5 JHEH paHblle, CPEAHNE AaThl HACTYILIe-
HUS GUTOMHIUKATOPOB (puKcHpyroTcs paHbIiie oT 1 no 18 mHeit. Hanbompmme
pasHuIBl HabiromaroTcs: Oepe3a — Hadano jucromana (14 mHeir), Oepesa —
Hadano omnagaHus cemsH (18 qHel), OMbXOBHUK KyCTapHHUKOBBIM — KOHEII JIH-
cromana (14 mueit), psOvuHa — koHel Jiuctonana (12 guei).

ITepBrIit 3aMOpPO30K Ha TMOYBE (PUKCHUPYETCS B 3aNOBEAHHMKE Ha 9 THEH
paHbIle, YeM B IPUPOJHOM IapKe, MEpBBI MOPO3 B BO3Ayxe — Ha 15 mHei
passbIIe.

OKOHYATEIBHBIM (PEHOJIOTHIECKIM aKKOPAOM Tofa 1Mo (PUTOWHANKATO-
paM sBJISIETCS KOHEI JIMCTONajAa JIMCTBEHHUIIBI, KOTOPBIM MPUXOAUTCS Ha
17 oxTa0psi Ha TEPPUTOPUH 3alOBEAHMKA M Ha 26 OKTAOpS HAa TEpPUTOPUH
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MPUPOIHOTO Tapka. PasHuia geHomaT KIMMaTHYSCKUX MHIMKATOPOB Hayala
3UMBI COCTaBIISIET OT 4 10 16 mHel.

Takum 00pa3oM, aHaNW3 JAT HACTYIUICHHS CC30HHBIX SBJICHUI IBYX
0c000 OXpaHsIeMbIX MPUPOAHBIX Tepputopuii CeBepHOro 3aypabs MO3BOJIHI
clenaTh CIEAYIONINE BHIBOABI. boiee mo3mHue GpeHOTOTHUSCKUE ATl BECCH-
HUX CYOCE30HOB XapaKTEepHbI JJIs TCPPUTOPUH 3aIlOBEIAHUKA. B HacTymieHun
(heHOJOTHYECKHUX OAT JICTHUX CyOCE30HOB HE BBISBIICHBI CYIIECTBEHHEIC pas3-
YU IBYX pacCMaTpPHBAEMBIX TeppuTopuil. HaunmHas ¢ oceHM W BIUIOTH 1O
OKOHYaHUS (DEHOJOTHYECKOTO Tojla MPAaKTHIECKH BCE CE30HHBIC MPOLECCH U
SBIICHUS (PUKCHUPYIOTCS PAHBIIE HA TEPPUTOPUH 3AIIOBETHUKA.
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ABSTRACT. According to the data of orchards of Almaty region, a comparison of the
accumulated degree days corresponding to the actual phenodates of the codling moth in
2019 with the data of the bioclimatic model of I. I. Pralya was made. A variant of the
application of the accumulated degree days corresponding to the critical phases of the
development of the codling moth in the system of planning measures for the protection
of apple orchards is proposed. The prospect of using data on land surface temperatures
in forecasts of the onset of critical phases of the moth development is described.

Sl6monnas mnoxoxopka (Cydia pomonella, L., 1758) — pacmpoctpa-
HEHHBI  CEIIbCKOXO3SMCTBEHHBI BpEIUTENb ceMeicTBa  «JIMCTOBEPTKU
(Tortricidae)», npencrapnsiromuit yrpo3y CeMEYKOBBIM IUIOAAM, MPOHU3PACTa-
IOIIMM B CaJiaXx YMEPEHHOT0 KIMMaTHYECKOro mnosica. 1o kaprodar, KOTOPBIH
MOBPEXIAET SOJIOHIO, TPYIILY, MOXKET MOBPEXIAaTh IJIOABI a0pHKOCa, CIUBBL U
TPENKOTOo opexa.

Ilo cune HaHOCMMOTO Bpena B CaJOBOJCTBE 3TOT BPEIAUTENb 3aHUMAET
Be/IyIllee MECTO BO BCEX PErHOHAX €ro pacmpocTpaHeHus. Hanpumep, Ha Tep-
putopun 1oro-BoctouyHoro KazaxcraHa Hamudue yrposbl MOTepu TeHO(pOHMA
JMKOH f070HM M3-3a cnaboro ydera, KOHTPOJIS W NMPOHUKHOBEHHS B CTpaHy
0c000 OMacHBIX BPEIHBIX OPraHU3MOB BBIACIAETCS KaK OTIebHAs MpodieMa
oTpaciu pacTeHHeBoAcTBa (I'ocynapcTBeHHas IporpaMma pa3BUTHs arpornpo-
MBIIICHHOT0 KoMIutekca Pecnyonnku Kazaxcran na 2017-2021 rogsr) [S].

Opnum u3 Haubosee 3P HeKTUBHBIX CIIOCOOOB MPOTHBOACHCTBHS SBIIS-
eTCsl COCTaBJIeHUE MPOrHo30B (eHodas Bpenureneil. ToYHbIE NPOTHO3BI MO3-
BOJIIFOT TIPOBOAWTH A(P(EKTUBHBIC 3alIUTHBIE MEPONPHUATHS B CTaIUH
HanOobIIeH YSI3BUMOCTH BPEJJOHOCHBIX OOBEKTOB.

HaubGonee 3HaunMbIM (HakTOpOM, BIMSIOINM HA JTUHAMHUKY Pa3BHTHUS
SIOJIOHHOM TUTIOOKOPKH, cuuTaeTcs Temreparypa [8]. i kaxmoit cragum
PasBUTHSI TUIOJOKOPKH HEOOXOJMMO OIpEAEIeHHOEe 3HAaUYe€HHE HAKOIUICHHBIX
cymm 3¢ dexruBrbIX Temneparyp (COT). bruoximmarideckass MoJienb 3aBUCH-
MocTH (ha3 AMHAMHMKH YHCICHHOCTH SOJIOHHOW IUIOJOKOPKH OT HAKOIUICHUS
COT Beme 10°C 6puma mpemmoxkena UW. U. Ipans [6]. OxHako, 3Ha4YeHHS
COT, npeanoKeHHbIC B MOJICIIH HE BCErJa COOTBETCTBYIOT (DAKTHUECKUM pe-
ruoHanbHBIM COT HacTyruieHus ¢a3 pa3BuUTHA SO0JIOHHOHN TuI0n0XKOpKHU. Jlis
TeppuTopuu 1oro-BocrouyHoro Kaszaxcrana momens U. U. Ilpans BO3MOXXHO
pabotaer He TO4HO. II0ATOMY, aKTyalbHBIM SIBISETCS CO3/aHHE MOIEIH, OT-
pakaromieil 3aBUCUMOCTb CTaauil pa3BuTus miogoxopku ot COT g tep-
pUTpUH A0JIOHEBBIX CaJI0B FOro-BocTOoYHOrO KasaxcraHa.

Ha rore Kazaxcrana s1010HHas1 III0A0KOPKA 1a€T TPH ITOKOJICHUSI, B TOP-
HBIX perMoHax — He Oosiee ABYX. JKM3HEHHBIM LUKI SIOJIOHHOW IIONOXKOPKH
HpeJcTaBisieT co00H MOCIe0BaTENbHYI0 CMEHY CIEIYIOINX CTaaui Pa3BUTHS
(>ku3HEHHBIX (hopM): IO, TyceHHuIa, KyKOJKa, B3pocias 0co0b. Silekinanka
MIEpBOTO ITOKOJIEHUS B yCIOBMIX KazaxcraHa HayMHAETCs, KOTAA CPEIHSS TEM-
neparypa Bo3ayxa jocturaeT 16°C [4] — depe3 HECKOJBKO IHEH mmocie JeTra
6abouek, To ectb nocye Hakoruienusi COT 75-120°C no nanubM [pains [6]. Ha
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MPaKTUKE JieT 0a0oueKk PacTSIHYT B 3aBUCUMOCTH OT KJIMMAaTHYECKUX YCIOBHH
pErvoHa U Havyajo JeTa MOKET XapaKTepu30BaThes Npyrumu 3HaueHusimu COT.

OTtpoaMBIINECs U3 UL TYCEHHLB BIPBI3AIOTCS B IUIO/BI, TJE MPOXOJISIT
4yepe3 MATh JIMYMHOYHBIX BO3PACTOB, MOSBILSCH YEpe3 MeCsl], YTOObI HaWTH
CKPBITBI U CyXOH y4acTOK B KOpe JiepeBa HJIM 3a €ro IpeesiaMH, B KOTOPOM
MOXHO OKYKJIUTBCS M IPEBPAaTUTHCsS B umaro [4]. [losBienue ryceHur nepBo-
TO IOKOJICHUS TIPOUCXOIUT TP cyMMe 3 pekTHBHBIX Temriepatyp 170-190°C,
BToporo — npu 680-700°C, a Tperbero — npu 1350-1450°C no marseM [Ipans
[6]. B aTOT mepuox ryceHuIsl Hanbolee ySI3BUMBI U (PUTOCAaHUTAPHBIX 00-
paboOTOK, B CBS3M C 3TUM, AaHHAs CTAIMS ABISETCA KPUTHUECKON cTamuer pas-
BUTHA SIOJIOHHOHN TJIO0KOPKH.

Hauvano mnosiBieHHs KyKOJIOK Xapakrepusyercs 3HadeHusmu COT
505-540°C ans rycenur; nepBoro mokosenus u COT okomo 1000°C — mus
BTOpOro mokojeHus [1; 2]. I'yceHuUIbI IEPBOrO MOKOJIEHHS MPH JTOCTATOYHOM
IMATaHWU, KaK IpaBujIo0, UMCIOT 6OJ'II)IlIyIO MMPOAOJDKUTCIIBHOCTh OKYKJIMBAHUAA,
TaK KaK OKYKJIMBaHWE MPOUCXOAMT NMpH Oojee HU3KHX Temieparypax. [Ipu
Oe3uanay3HoM pa3BUTHH y TYCEHHUI] V BO3pacTa HacTymnaet (as3a MmpeaKyKoJ-
KW, TSI 3aBepIeHIs KoTopoit HeoOxoammo HakorueHne COT 50°C.

HexoTtopble TyceHHIBI BTOPOrO MOKOJECHUS OKYKJIHMBAIOTCSA 3MMOH, a
BECHOM IOSIBIISIIOTCS Kak 0a00dYKy mepBoro mokoneHus. Ecnu kiumaTtndeckue
YCIIOBUSI, IPOAOIDKUTEIBHOCTD AHS WIN HAJMYHUE IUINN HeOIaronpusTHBI s
pa3BUTHSL, TYCCHHUIIA BIIA/IACT B JUaNay3y U 3UMYET B KOKOHE, a OKYKJINBACTCS
BECHOW cienyromero roga. Kak Toibpko TemrmepaTypa M BJIQXKHOCTH CHOBA
MOJHUMAIOTCSI 10 ONAromnpHUATHOTO JWana3oHa, aKTUBHOCTb BO30OHOBIISIETCSI.
YV NUYUHOK MEPBOTO MOKOJEHUS OONBIINI MPOLIEHT T'yCEHMI] BCTYMAaeT B JHa-
rnays3y, €CJIM OHU HE OKYKJIMBAIOTCS K KOHIY UIOHS WJIN Havdally HUIOJIA. ]Inanay-
32 BTOPOTO MOKOJIEHUSI OOBIYHO MPOXOIUT uepe3 3umy [6].

B3pocinbie 0coOu BTOPOro NMOKOJICHHUS TOSIBIISIIOTCS BECHOM, ¢ KOHIA
arpenst 710 Hadasia Masi. Beutet 6abodex BTOPOro MOKOJICHHUsI HAUMHAETCS IPU
cymme temnepatyp 600°C [6]. ITonoBoe co3peBaHre CaMOK U MPOLECcC UX J10-
TIOJTHUTENBHOTO MTUTAHMS JUTUTCS OKOJIO HECKOJIBKUX JHEH, 1Mocie 4ero HacTy-
MaeT IepHo/l CIapUBaHU M HAYaJIo silekIaaky. [11o1oBuTOCTh 01HOM caMKH
B yCJIOBHAX IokHOTO Kaszaxcrana cocraBiser okoino 70 siui, mpHYeM IUIOJ0-
BUTOCTh CAMOK BTOPOT'O TIOKOJICHUS BBIIIE, YeM TUIOJJOBUTOCTH T1epBoro [3].

Hawubosee BpelIOHOCHBIM SIBISIETCSI BTOPOE MOKOJICHHE SIOJIOHHOW T110-
JOXKOPKHU. BepOHTHOCTB Ppa3BUTHA BTOPOT'O MMOKOJICHUA OIIPEACIIACTCA CPOKaMU
3aBepIICHHUs MUTAHNS TYCEHUI] IEPBOTO MOKOJICHHUS O Hadaia aBrycra. DTOT
9Tal KU3HEHHOI'O LIMKIA IUIOJ0XKOPKU XapaKTepU3yEeTCsl MUHUMAJIBHON CyM-
Moit apdexTuBHBIX Temmepatyp S00°C. CnemoBaTenbHO, YeM paHbIe HaKal-
muBaercss COT 500°C, tem Oomble TYCEHHUI] NIEPBOTO MOKOJICHUS YCIEBAIOT
3aKOHYMTH NUTaHUE W 00pa3oBaTh BTOpOE IOKOJeHHe. Bropoil mapamerp,
OIIpEEIAIONNN BEPOSITHOCTh PAa3BUTHS BTOPOTO INOKOJIEHHS SIOJOHHOW IIIO-
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JIO’KOPKH — 3TO JUTUTENILHOCTh CBETOBOTO JHA (KpUTHYecKuii ¢oronepron 90
(K®Ilgp), o3navaromuii, yro nuanayuposaino 90% rycenun. Jns teppuropun
toro-BoctoyHoi yactu Kazaxcrana KI1®gy paBen 13-14 9 u 11t KaXK01 30HBI
MPUXOAUTCS Ha onpeneneHHyo aaty [1]. ITocne 3Toif qaThl ryceHHUIBI IEPBOro
TIOKOJICHNUSI, KOTOPBIE HE ycrenu o0pa3oBaTh KyKOJIKY, IEPEXOASAT B CTaJHUIO
nuanay3sl. Takum 00pa3oM, KpUTHYECKHUI (OTONEPHO] CIYKHUT CUTHAIBHBIM
(haxTopoMm mist ss610HHOHN TUTOHOKOPKH. [Ipn 3Tom COT oT MOMeHTa mepexo/ia
yepes nmoporosoe 3HadeHne PI1, omkHa OBITH JOCTATOYHOM, YTOOHI SOIOHHAS
IUIOJJOKOPKA yCIeNa MPOWTH BECh KOMIUIEKC HEOOXOOWMBIX JUIS yCHEUTHOH
MEPE3NMOBKHY aIalITUBHBIX PEaKIUil.

B HCKITIOYHUTENBHO TEIUIBIE TOABI MOXKET OBITH MPOU3BEICHO YaCTUIHOE
TpeThe ToKojeHue. babouku, MpeacTaBisIOIUe TPEThe MOKOJICHHE, MOSBIIS-
IOTCS B KOHIIC aBrycra wid Hadane ceHTs0ps mpu COT 1160-1180°C [6] u
OTKJIaABIBAIOT AIa. JIMUMHKY, ITOMajgaronue B OB, BBI3BIBAIOT B HEKOTO-
PBIX Clly4asix Cepbe3HbIE OBPEKICHUS, OHH OOBIYHO HE 3aBEPLIAIOT PAa3BUTHE
JI0 HACTYIUICHUS 3MMHHX YCJIOBUI WU IO cOOpa yposKasi.

JanHple 10 nartam (paKTHYEeCKOro HACTYIUICHHs KITIOYEBBIX (heHoaaT
s0moHHOM TUIomOXkOopkH B 2019 1. mpemoctaBineHbl KaszaxckuMm Hay4HO-
HCCIENIOBAaTEeIbCKUM HMHCTUTYTOM 3allUThl W KapaHTHHA PpacTeHHH HM.
K. XKuenbaesa no cany KX Anatay, pacionoxenHoM B Kapacatickom Patione
AmnmMartnHackoil obmactu. ITo MeTeomaHHbIM camoBoil Mereoctanimu KX Amna-
Tay Ha MOJyYCHHBIE JaThl OBIIM pPacCUUTaHBI CyMMBI 3()(EKTHBHBIX TEMIEpa-
Typ (Tabmn. 1).

Tabmumna 1
3aBUCUMOCTH (Pa3 TUHAMUKH YHCICHHOCTH SIOJIOHHOM MJI00KOPKH

0T HAKOIUIEHUS cyMM 3((eKTUBHBIX Temnepartyp Boiiie 10°C
COT, Heobxoaumas uis COT axruueckoro
HacTyIuieHus (a3 pa3BUTHS HACTYTIICHHA KITIOTICBRIX
®da3za pa3BuUTHs o (dheHoaat sI0I0HHOM TUTO-
mwrooxxopku (mopor +10°C)
[6], °C noxxopku B cany KX Ana-
i tay, 2019 1., °C
[TosiBnenue 75-120 118
MIEPBOTO MOKOJIECHHS
ITogbem uncnenHocTu 170-190 151.55
MIEPBOT0 MOKOJIEHHS
[losiBnenue 600-620 —
BTOPOT'O MOKOJICHHS
[TogbeM YHCIEHHOCTH 680-700 -
BTOPOTO TMOKOJICHUSI
Hostareriite 1160-1180 1022.9
TPETHETO MOKOJIECHHS
[TogbeM YHCIEHHOCTH 1350-1450 1116.85
TPETHEro MOKOJICHHS
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JlanHble o HakorUIeHHBIM 3HadeHus M COT Ha daxkTnueckue aTel OT-
POXKIECHUS TYCEHUI] B AJIMATUHCKUX CaJax CHUJIbHO OTJIMYAIOTCS OT 3HAYCHUH
COT mo Ilpans. Tak, mis cana KX Anatay ¢asa mosiBjeHus T'yCeHHUI] TIEPBOTO
MOKOJIEHUs xapakrtepusyercs 3HadeHusmu COT 151.55°C, nnsa tperbero mo-
koneHust COT 1116.85°C (taba. 1). [Jarel dakTuueckoro HacTyIuieHus Qasbl
OTPOXKAEHUS TYCEHUI] OTIMYAIOTCS OT JaT HAKOIUIEHHS COOTBETCTBYIOIIMX
COT mno Ilpans Ha 3 gas (IO TEpBOMY HOKOJICHHUIO) U 18 mHEH (10 TpeTbemy
NoKoJieHnto0). Pa3pl OTPOXKAECHHUS T'yCCHHUI] SABIAIOTCS KPUTHISCKUMH (hazamu
pa3BuUTHS Ul SIOJOHHOW IUIOJOXKOPKH, ONHAKO, NMPUMEHEHUE (hUTOCAaHUTap-
HBIX Mep Ooiee 3¢ peKTHBHO OCYyIIeCTBIATH 3apaHee, B CBSA3U C OCOOCHHOCTSI-
MU JEHCTBUS MECTHIUAOB, a TAKXKE C TeM, YTO HeoOXoanMo obpaboTaTh ypo-
JKaif 710 HaHeceHHs eMy Bpeaa. Tak, Hac MHTepeCyIoT (a3bl Jieta babouek.

3nauenusst COT nera mepBoOro MOKOJEHUS IUION0KOPKHU B caly AnaTay
cootBeTcTBYyeT 3HaueHusIM COT mo monenu Ilpans. dakruueckuMm garaM mo-
SIBJICHUsI 0COOEH TPEThEro MoKoJIeHHs B cay AjlaTay COOTBETCTBYET 3HAUCHHE
COT 1022.9°C (taban. 1). [lata daxrudeckoro HactyruieHus ¢asbl jera 6abo-
YeK TPEThero MOKOJeHH OoTindaeTcs oT farel HakoruieHus COT 1160°C mo
Ipans Ha 9 mHel. Takoe OTKIOHEHHE SBJIACTCS TOBOJILHO CYIIECTBEHHBIM NPH
MPOTHO3€ JaT MPOBEICHHS 3aIIUTHBIX MEPOIIPUATHH.

Cpasuenne mozpenu Ilpans ¢ ¢pakTHIeCKUMH JaHHBIMH 1O (PEHOJIOTH-
YECKOMY Pa3BHTHIO SOJOHHOH IUTONOXKOPKH B cafax roro-BoctouHoro Kazax-
CTaHa IoKa3ajo, 4To Mozens Ilpans s tepputopun Kasaxcrana paboraer He
TOYHO. B 0coOeHHOCTH 3TO KacaeTcs JaHHBIX MO IO3AHUM (a3aM pa3BUTHS U
TPEeThbeMY IOKOJICHHIO IIOA0KOPKHU. B CBsi3u ¢ 3TMM, HeoOX0qMMa KannuOpoB-
ka mojenu [Ipans B coOOTBETCTBHHU C (PAKTUIECKUMU JTAaHHBIMH.

C ydeToM BBIIIEONHCAHHBIX KpuTHyecknx 3HadeHuit COT u ®II moryT
65ITh cocTaByieHb! KapTel COT riioGanbHOro M peruoHaIbLHOTO MacmTaba, Ko-
TOPBIE MOTYT CIYKUTb OCHOBOW JJIi CO3JlaHUS NPOTHOCTHYECKUX MOAEIECH
pa3BUTHUSI U PACIPOCTPAHEHHs SOJOHHOM IJI00KOPKH, B TOM YHUCIIE MOJIEIH
pacnpocTpaHeHHsI Yiciia BO3MOXHBIX TeHepanuii Onoodbekra. B pamkax npo-
BE/ICHHOTO HCCIIEIOBAHUsS OBII OTpabOTaH HPOTOTHUII IPOTHOCTHYECKOH CH-
CTEMBI (DEHOJIOTUYECKOTO Pa3BUTHS SOJOHHOM IUIOZ0KOPKH B SOJIOHEBBIX ca-
Jlax [oro-BocTouHoi yactu Kaszaxcrana. beuta otpaborana mMeTonuka cocTaBs-
nenust kKapt COT HapacTaomMM UTOTOM ISl ITOCIEAYIOIETO UX IepecueTa B
KapThl (PEHOIOTHUECKUX JaT — KapT Aat nepexona COT vepes 3HaUCHHS, COOT-
BETCTBYIOIINEC KPUTUICCKHUM CTAAUAM PAa3BUTHUA. Ha PUCYHKE 1 peacTaBJICHA
kapta gat nepexoja B 2017 r. wepes mopor COT = 140°C, cooTBeTCTBYIONIHIt
OKHJaeMOH J1aTe Hadyalla BECEHHETO JIETA MEePBOTO MOKOJIEHUS SOTOHHOM TUTO-
JIO)KOPKHU B cafax oro-BocrouHor yactu Kaszaxcrana B 2017 r. [7]. JlanubIe
BECEHHET0 nera OBLTH [PEI0CTaBICHBI Kazaxckum Hay4HO-
UCCIIE/IOBAaTEIbCKUM ~ WHCTUTYTOM — 3allUTBl M KapaHTWHA  PacTeHUH
uM. XK. )KnuenbaeBa. B xauecTBe NCXOJHBIX KOCMUYECKHX PACTPOBBIX JAHHBIX
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ObUTH HMCONB30BaHbl 8-aHeBHBIE naHHbie MODIS (mpoaykr MOD11A2) [9],
HO JIaHHasi METOJMKa MOXET OBITh MCIOJIb30BaHa JJIs COCTAaBICHUS KapT (e-
HOJIOTUYECKHX TPOTHO30B B PEKHME peanbHOro BpeMeHHU. [1oo0HbIE KapThl
MOT'YT CO3/1aBaThCsl U aKTyaJM3HPOBATHCS B PEKUME PEalbHOrO BPEMEHH IO
exxecyTounbM 1aHHeiM MODIS. Takum obpasom, morntopurr COT mo3Boss-
€T MPOTHO3UPOBATh CPOKU HACTYIUICHUS YS3BUMBIX CTaJMH Pa3BUTHS SOJOH-
HOW IIJIO0KOPKH W PEKOMEH/IOBATh ONTHMANbHBIE JaThl 00paboTKu s0I0He-
BBIX JIECOB TIECTHIIUIAMH.

80.0°F 200
NaTtbl nepexopna C3T yepes
140 °C (B aHsx ¢ 01.01.2017):
Il HeT aaHHbIX / ropbl
[ 105-112
[ 113-120
[ 121-128
[ 129-136
o [ 137-144
| [ 145-152
[1153-160
[]161-168
[ 169-176
[ 177-184
B 185-192
Caapbl
NaTel nepexopna C3T ¢
HakonneHuem:
[] Nepexoa 6bin patee
[ Nepexoa B Tekywwit nepuoa

Puc. 1. Hatet nepexoga COT uepes 140°C (FOnuanckue qHM)
B I0r0-BOCTOYHOM KaszaxcTane u BapuaHT NpeCTaBICHUS
8-1HEeBHOTrO MPOTHO3a Havaja JaéTa S0JOHHON IO I0KOPKH.
KpacHpIMH TOUKaM# OTMEUEHO HAXOXKJICHUE CaTOBBIX XO3SHUCTB [7]

B nepcnexTuBe, yTOYHEHHE MPOTHOCTHYECKOM MOJAENH MOKET OBITh
CBSI3aHO HE TOJIbKO ¢ KaanOpoBkoi moxenu [Ipans dakriuueckumu Gpenomoru-
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YEeCKUMHU JaHHBIMH, HO TAaK)K€ U CIIyTHUKOBBIMH JaHHBIMH. Tak, HACTYIUICHUE
KJIIOYEBBIX (ha3 pa3BUTHS OOBEKTa MOXKET OBITH YBSI3aHO HEMOCPEICTBEHHO C
TemIiepaTypamu mnoepxHocty 3emian (LST), monyueHHBIMU CO CHUMKOB CITYT-
Hruka MODIS. Takoli MeTox MO3BOJIUT MOJTy4yaTh 0oJiee TOUHBIE TeMIIepaTyp-
HblE JaHHBIE JUIS TEX YYacTKOB, I'JIe OTCYTCTBYIOT Ca/IOBbIE METEOCTAHIMH, a
TaK)Ke COCTABIATH U AKTYAJIM3UPOBATh IPOTHO3HbIE ITaHHBIE B PEKUME peajb-
HOTO BPEMEHH.

Paboma evinoinena npu uacmuynoii nodoepoicke epanma PODHU 19-
05-00610.

NudopmannoHHbIe HCTOYHUKH
1. Bacumses, B. I[1. Bpemurenn mnomoBeix kymeTyp / B. Il Bacunbes,
W. 3. JIumuir. — M. : Komoc, 1984. — 398 c.
2. Bacwibes, B. II.  Bpenutenu mmomoBeix kyiaeryp / B. Il Bacuibes,
. 3. JTupmuiy. — M. : Cenbxosrus, 1958. — 390 c.
3. 3naranoBa, A. A. HekoTopble 9KOJIOrHYeCKUe OCOOCHHOCTH sI0JIOHHOM M10-
noxxopku / A. A. 3naranoBa // 3amunTa mI0A0BBIX M OBOIIHBIX KYIbTYp. — AJl-
Ma-Arta, 1978.
4. Ucun, M. M. Bpemuremn cama / M. M. Ucun. — Amnma-Ata : Kaiinap,
1987.-83 c.
5. MunnctepctBo Cenbckoro Xo3ssiictBa PecnmyOmmkn Kaszaxcran. — URL:
https://moa.gov.kz/ru. — TekcT : 31eKTPOHHBIIA.
6. [Ipans, . . 3amura si6momeBoro cama / W. U. Ilpams. — M. : AMA-
ITPECC, 2013.-91 c.
7. Afonin, A. Prototype Spatio-temporal Predictive System of pest develop-
ment of the codling moth, Cydia pomonella, in Kazakhstan / A. Afonin,
B. Kopzhassarov, E. Milyutina, E. Kazakov, A. Sarbassova, A. Seisenova //
Hellenic Plant Protection Journal. — 2020. — Vol. 13, iss.1. — P. 1-12.
8. Audemard, H. Population dynamics of the Codling moth / H. Audemard //
Tortricid Pests their Biology, Natural Enemies and Control / ed. by
L. P. S. van der Geest, H. H. Evenhuis. — Elsevier, Amsterdam, 1991. — P. 329-
338.
9. MODIS/Terra Land Surface Temperature/Emissivity 8-Day L3 Global 1km
SIN Grid V006. — URL: https://Ipdaac.usgs.gov/products/mod11a2v006. —
Texcr : 3IIeKTPOHHBIH.

166



VK 502.4:581.543(470.54) DOI: 10.26170/KFG-2021-23

Ckoxk Haranus BacunneBHa,
KaHJMAAT reorpapuyecKux HayK, ITOUCHT, YPaJbCKUi rocyIapCcTBEHHBIA me-
JIarOTHYECKHii yHUBepcuTeT, T. Exarepun0ypr, Poccus; skok-nv-ghf@mail.ru

HNBanosa KOuus PycianoBHa,
ACCUCTEHT, YpalbCKUN TOCYJapCTBEHHBIM MEAarorndecKuii YHUBEPCHUTET,
r. EkatepunOypr, Poccust; miss.nocentra@list.ru

Bparanos Hukonaii Cepreesuy,
CTYIEHT, YpalbCKUil TOCYJapCTBEHHBIN IENAarOrMuyecKUil YHUBEPCHUTET,
r. ExatepunOypr, Poccus; nikolai.bratanov@bk.ru

IOpoBcknx Anacracusa MuxaiiioBHa,
CTYHEHT, YpPalbCKUil TOCYJapPCTBEHHBI MEIArOTHYCCKUI YHHUBEPCHUTET, T.
Exarepun0bypr, Poccust; an.m.evd@mail.ru

OKPAIIIMBAHMUE BEPE3bI B 3AITIOBEJHHUKE
JEHEXKWNH KAMEHB OCEHBIO 2020 T'OJJA

KJIFOYEBBIE CJIOBA: okpammBanue Oepes; Oepesbl; 3alI0BEAHUKN; HHTETPaIbHbIN
OTIHCATENBHBINA METOM; TOPHBIE XPEOThL; (PEHOIOTH; (HEHOTOTHIECKIE N3MEHEHHS.
AHHOTAIUSA. B crathbe paccMOTpeHbI pe3yjbTaThl NPUMEHEHUS HHTETPaIbHOro
OIMUCATEIFHOTO METO/Ia ISl BBISIBJICHHSI 0COOCHHOCTEH OKpammBaHus Gepesbl B BEICOT-
HbIX nosicax CeBepHoro Ypama. TeppuTopust HaOIIOJEHHH PACIIONOXKEHA B FOXKHOM
YacTH 3allOBEIHUKA «JIeHEeKKMH KaMeHb». [IpoaHanM3upoBaHBI THUAPOTEPMHYECKHE
nokasarenu JetHero ce3oHa 2020 roza. Pe3ynpTaTsl o MokeNnTeHn o Oepe3bl B aBTycTe
2020 roga XOpomIO OTpaXKaroT TPOSBIEHHE OEpbEepHO-IKCIIO3UIIMOHHOTO, BBICOTHO-
MOSICHOTO ¥ HHBEPCHOHHOTO (haKTOPOB.

Nataliya V. Skok,
Candidate of Geography, Associate Professor, Ural State Pedagogical Univer-
sity, Ekaterinburg, Russia

Yuliya R. Ivanova,
Assistant, Ural State Pedagogical University, Ekaterinburg, Russia

Nikolay S. Bratanov,
Student, Ural State Pedagogical University, Ekaterinburg, Russia

Anastasiya M. Yurovskikh,
Student, Ural State Pedagogical University, Ekaterinburg, Russia

BIRCH STAINING IN THE DENEZHKIN KAMEN
NATURE RESERVE IN AUTUMN 2020

KEYWORDS: dyeing birches; birch; reserves; integral descriptive method; mountain
ranges; phenology; phenological changes.

167



ABSTRACT. The article considers the results of the application of the integral descrip-
tive method to identify the features of birch staining in the high-altitude zones of the
Northern Urals. The observation area is located in the southern part of the Denezhkin
Kamen Nature Reserve. The hydrothermal indicators of summer of 2020 are analyzed.
The results on birch yellowing in August 2020 well reflect the manifestation of barrier-
exposure, altitude-belt and inversion factors.

®deHnonornueckre HaOMIOACHUSI HA TEPPUTOPHHU 3aroBeTHUKA «JleHex-
kuH KaMmeHb» 3a BCIO HCTOPHIO CYIECTBOBAHUSI MPOBOIMINCE 3a 203 sBICHH-
MU KJ1accu4eckuM MetooM. OH 3aKiTtouaeTcsi B ONpeJiesIeHHH IaThl HACTY -
neHns (HEeHOSBICHUSA U TpeOyeT eXEeIHEBHOIO0 MOHHUTOPHHIA YYacTKa HaOIIro-
JIeHuil. Metoz sIBIsIeTCsl TPYAOEMKHUMH TpeOyeT OONIbIINX 3aTpaT BPEMEHH,
YTO HE MO3BOJISICT HAOMIONaTh (DEHOIIOTHUECKHE U3MEHEHHUS COCTOSIHHS PACTH-
TENIBHOCTH B BBICOTHBIX MOsICaX B YCIOBUX cpeqHeropuii. [To kmaccnpukannm
B. A. batmMaHOBa 3TO METOJ PErHCTPaTOPOB CPOKa, KOTOPBIH IpEAroaraet
CTalMOHapHbIe HAOMIOJNCHUS 32 OOBEKTaMHU, XOPOIIO JOCTYIHBIMH K MECTYy
JKUTENILCTBA HAOIIO1ATeIIsL.

[l HaOnmroeHuit Ha yAaJeHHBIX U OOJBIIMX IO MJIOMIATU TePPUTOPHU-
ax B. A. barMaHOB NpeiokKuII SKCIEAUIHOHHBIE METOIBI, OTHUM M3 KOTOPBIX
SIBJIICTCSL OIUCATENIbHBIM MHTETPAJIbHBIM, INO3BOJSIIOIIUN OXapaKTepU30BaTh
COCTOsIHHE 00BEKTa B JAHHOM MECTE B JAHHOE BPEMSL.

Habmonernss mpoBommmchk 3a Oepe3ort (Betula pubescens, Betula
Pendula Roth.), kak ogHuM U3 Haubosee PacnpOCTPAHEHHBIX JAPEBECHBIX BH-
JIOB Ha JAaHHOW TEPPUTOPHH W XOPOUIO peardpyroliuM Ha MHKPOKIMMaTHYe-
CKHE yCJOBHs. YUYETHOH eJMHUIEH BEIOPAHO OJJHO B3POCIIOE 3/J0POBOE JIEPEBO.
B moneBbIX yclOBHAX Ha CKIOHAX PAa3HBIX 3KCIO3UIUHA U B Pa3HBIX BHICOTHBIX
nosicax ['maBHOTO Ypanbckoro xpedta u JKentoit comnku, oTpora Maccusa Jle-
HE)XKMH KaMeHb, OIeHMBaJIOCh 100 ydeTHBIX €IUHMII, Ka)XJ0i H3 KOTOPBIX
npucBauBacs nudpoBoit damt:

0 — kpoHa Oepe3bl MOJTHOCTHIO 3eJIeHast;

1 — B kpoHe Oepe3bl MOSBIIUCH NIEPBHIE KENTHIE JIUCThS;

2 — kpoHa Oepe3bl okpacuiach npumepHo Ha 10%;

3 — kpoHa Oepe3sl Okpacuiaack Oosiee, yeM Ha 10%, HO MeHee, YeM Ha
50%,;

4 — xpoHa Oepe3bl okpacuiack Ooree, yeM Ha 50%;

5 —xpona Gepe3sl okpacuiack Ha 90% u Oosee;

6 — KpoHa Oepe3bl MOJHOCTHIO OKpallIeHa.

[IpoueHT y4eTHBIX €UHUILI, NepemeIINX MEeXY, He MOXKET OBITh orpe-
JIelieH a0COTIOTHO TOYHO, YeM OOJIbIlie BeJTMYHWHA BBIOOPKH, TEM MPOIIEHT Oy-
JIET ompeneeH 0ojiee TOYHO. BBIUMCICHHBIE OMMOKM — =M — HEOOXOIMMBI
JUISl YCTAHOBJICHHUS JIOCTOBEPHOCTH PA3JIMUYMi MPOIEHTOB YYETHBIX €IWHHII,
nepemeaux Mexy. [loydeHHble OTKIIOHEHHSI MOTYT OBITh KaK CIy4ailHbIMHU,
TaK W JOCTOBEPHBIMU. UTOOBI BBISICHUTD, JOCTOBEPHO JIM Pa3IMualOTCs 110 Ce-
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30HHOMY DPa3BHTHIO BBIOPAHHOTO OOBEKTa JABE IUIOIAAKH, HEOOXOIMMO BBI-
YHUCIUTh MOKa3aTelb CYIECTBEHHOM pasHuLbl — t-kpurepuil. Ilokazarens cy-
IIECTBEHHOCTH Pa3HHUIBI — BeJIMUMHA OTHOcuTenbHas. [Ipu 95% nosepurens-
HOM MHTEpBaJie OH JI0JDKEH OBITh paBeH wiu Oonee 1,96 — B 3TOM ciydae pas-
JIMYUE J0Ka3aHO MaTeMaTH4ecku [2].

B pamkax BeImoNHEHHS paboT MO TpaHTy «BiusHUE KIMMAaTHYECKUX
W3MEHEHNH Ha CEe30HHYIO IWHAMHKY JaHamadToB Ypana» Pycckoro I'eorpa-
(uaeckoro obmiectBa B KoHIlE aBrycra 2020 r. B I0)KHOI 4acTH 3aIl0BETHUKA
Jenexxkun KameHb NpoBOAWIOCH U3YUYEHUE CE30HHOW NTMHAMUKU PACTUTEIb-
HOCTH B BBICOTHBIX Toscax cpenHeropuii CeBepHoro Ypana. Mapmpyt uccie-
noBaHuA BKIrOo4ad B ceOs 10 mromanok HaOMIOAEHHH: Ha BOCTOYHOM CKJIOHE
I'maBHOTO Ypanbckoro xpe0Ta, Ha 3amaJHOM CKJIOHe JKenToil COmKH, B JOTHU-
Hax pek CombBa u CocwBa. Ha ckioHax rop mpencraBieHa BBICOTHas MOsC-
HOCTb. JIOJMHBI peK U HI)KHUE YaCTH CKIIOHOB T'Op 3aHUMAeT IOJ30Ha CpeaHe
Taiiru, KOoTopas B BEpXHEH YacTH TOPHO-TAeKHOTO I0sica CMEHATCS CeBepo-
TaeXKHBIMMU JiecamMu. B BEPXHUX HaCTAX CKJIOHOB C BBICOTHI 760 M OH cMEHSIET-
sl IOJITOJIBIIOBBIM TOSICOM, a BbIlIe 950 M — TOPHO-TYHAPOBBIM [3].

Ji1 moHNMaHuS O0COOCHHOCTEH NWHAMHKH OKPALIMBAHUSA HYXXHO yUH-
THIBaTh THAPOTEPMHUYCCKIE ITOKA3aTeIH IMPEANISCTBYIOMETO JIETHETO CE30Ha
[1]. B 2020 r. 3TOT meprof M0 CpaBHEHHIO CO CPEIHUMH MHOTOJICTHIMH JaH-
HBIM OB Teriee Ha +2,2°C, a ocaakoB B0 51% 0T HOPMEL.

Habmonennss 3a okpammBaHueM Oepe3bl NPOBOAWIHNCH 23 aBrycra
2020 r. B IepBYIO CTYICHb OCEHH — «PaHHSAS OCEHbY», U1 KoTopoil Ha CeBep-
HOM Ypalie XapaKTepHO MOKEITeHHE OT MepBbIX mpsaeit 1o 50% IucTheB B
kpoHe 6epe3 (1-3 mexa). Ecnn HaOmoeHUsS NPON3BOAMINCE B TEUEHUE OTHO-
ro aHsd, MNPOUECHT YUYCTHBIX CIWHUIL, MECPCUHICAINNX MEXKY, ABIACTCA BO3MOXK-
HBIM JUIs cpaBHeHus. Korja HaOmoIeHs TPOBOISITCSA B TSUCHHE HECKOJIBKUX
HHeﬁ, TO IIPU MOMOIIH 3TaJIOHAa MPOUCHTHI JOJIKHBI OBITH TIEPEBECICHLI B CpaB-
HUMBIC 3HAUYCHHUSA — CYTKHU.

Tabmuma 1
TIpoIEeHT yYETHBIX eIUHHUI], EPEIISIIUX 2 MEXKY

IIponeHnT yuet-
Ab6comoTHas HBIX €JMHMI]
MecromnonoxeHue HasBanwue darmn ?
BBICOTA, M nepereumx 2
MeKy(+m)
< | BepxHAA 9acTh Oepe3HAK-COCHSK TPaBs-
g | PP b P 707 40%:+4,9
S | 3amajHOrO CKJIOHA | HOM
O | cpenHss yacTh Oepe3HIK-COCHSK 3eIeHO-
e P 0 420 23%42
& | 3amaJHOrO CKJIOHA | MOIIHO-YepPHHYHHKOBBINH
= =
G | HWKHSS YacThb OepesHsK BEHHUKOBO-
< P " 360 22%+4.2
3aIa/IHOTO CKJIOHA | MEJIKOTPaBHBIN
omuua p. ColbBEI eJIbHUK-0EepE3HAK 3eT1e-
A P b 355 29%+4,6
HOMOIIIHBIX
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Iponomkenne Tadnuisr 1

IIpouenT yuer-
AGcomroTHas HBIX CIHHHI]
Mecromnonoxenue HasBanue darm A ?
BBICOTA, M nepee/umx 2
MeKy(+m)
HIDKHSA 4acTb eNbHUK-OEepEe3HsK 10ro-
BOCTOYHOT'O CKJIO- | MOIIHBIN 399 79%+4,0
~ Ha
Q
S | HHXKHSA 9acTh CIIbHUK 3€JICHOMOIIHO-
£ | BOCTOYHOTO CKJIO- | UEPHUYHUKOBBIH 464 79%+4,0
E | Ha
§ CpEIIHSSI 4acTh CNBHHUK KPYITHOIIAIOPOT-
5 | BOCTOYHOIO CKIIO- | HMKOBBI 514 65%+4,8
S| Ha
= | cpenHss 4acTh eNbHUK-KEIPOBHUK KPYTI-
%) v
£ | BOCTOYHOIO CKJIO- | HOMAMOPOTHHKOBBIH 594 59%+4.9
<
8 Ha
BEPXHSS YaCTh 0epe30BO-ITNCTBEHHHYHOE
BOCTOYHOTO CKJIO- | KPHBOJIECHE JUIIANHUKO- 755 77%+4,2
Ha BO-TOJTyOMYHOE
osuHa p. CochBEI OJIBIIAHHHK BBICOKOTPAB-
Jlommiza p o P 269 72%+4,5

[TomydeHHBIE pe3yNbTaThl XOPOIIO WILIIOCTPUPYIOT MPOSIBICHHE Oaph-

epHO-3Kcno3uIoHHoro (akropa. Ha 3anagHom Oosee temiom ckione XKein-
TOW CONKU CpelHUil MpOIeHT Oepes, MepemeanInX BTOPYI0 MeXy, COCTaBHII
28%4,5, a Ha BOCTOYHOM ckyioHe ['maBHOTO Ypanbckoro xpedra — 72%+4,5.
[MonyueHHbIe pa3IMyKs MEXKY CKJIOHAMHU CTaTHCTHYECKU TOCTOBEPHBI: KOI (-
(DUITHEHT CYIIECTBEHHOCTH pa3HuUIlbl — 6,88.

Ha cxionax JKenroil comku XOpOIIO MPOSBIISIETCS BBICOTHO-TIOSICHOM
(haxTOp: C BBICOTOW, C MOHIKEHHEM TEMIIEpaTyphl OCEHHEE OKpalliBaHHUE
HauWHAeTCs paHbine (Tabn. 1). PasHuma mexay BepxXHEW, cpefHell u HIDKHEH
YacTsIMU CKJIOHOB MaTeMaTHUYECKH JI0Ka3aHa (Talur. 2).

Tabmuma 2
MatemaTtnueckas pazHuna (t-KpuTepuil) MOKeNTeHU Oepe3b
Ha ckjioHax JKeaToH Conmku
BepxHss yacte
3anaJHOTO CKJIOHA
2,88
2,76

CpenHsisg 4acThb
3armagHoro CKJIOHa

CpeaHss 4yacThb 3aMaHoro CKJIOHA
HwokHsis 9acTh 3aaJHOTO CKIIOHA

0,17

I'maBHBIN Ypansckuit xpebeT Bbime oTpora JIeHeXKHHa KaMHS U pa3-
HUIIA B MTOKA3aTeNsIX MOXKeITeHUs Oepe3sl 3HauuTenbHee. [IpakTudecku oqHo-
BPEMEHHO OHA OKPAIUMBAETCS B HWKHUX M BEPXHUX YACTAX BOCTOYHOI'O CKJIO-
HA, YTO CBSI3aHO B BEPXHEH YaCTH C IIOHMKEHUEM TEMIIEPATYpPhl C BBICOTOM, a B
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HIDKHEH — ¢ TiepeyBliakHeHHueM (cM. Tabi. 1, tabum. 3). OnTumanbHbIE yCIOBHA
B CpeJHEil 4acTu CKJIOHA, rje Oepesa KeJTeeT Mo3kKe: 37eCh yKe He MPOsBIIs-
eTcsl IeiicTBIEe MHBEPCUOHHOTO (haKTopa, HO €lle HEe OKa3bIBAeT BIMSHHE BBI-
COTHO-IIOSICHOM.

JlononHuTensHO OBUIM MPOBENICHBI HCCIIEA0BaHus B nonuHe p. COChBBI
Ha BbIcOoTe 269 M, npu BnageHuu B Hee p. ConbBBl. 37€Ch OTMEUCH BBICOKUI
MPOLEHT noXkenTeHus oepes (72%), CBSA3aHHBIN ¢ MHBEPCHOHHBIM (haKTOPOM.
Honmaa p. CoceBEl Bpe3ana TiayOke p. ConbBBI; 37ech darie HaOiromaercs
AHTUIMKIIOHAJBHAS TIOTOoJa M OONbIIasl CyTOYHAs aMIUIMTyJa TEMIIEpaTyp,
BIIMSIONIAs] Ha OoJiee MHTCHCHBHOE OKpaIlMBaHKE. B TO ke Bpems, B cpenHeM
TeueHnH p. CONbBBI, JIEKALIUM BBIIIE, XOIOAHBIN BO3AYX IO JOJIMHE CTEKAaeT
BHU3 U HE OKa3bIBAeT 3HAUUTEJILHOTO BIMSHUS HA MPOIECC OKPAIIUBaHUS.

Tabmuma 3
Marematudeckas pazHuua (t-xpurepuil) HoxxenTeHus Oepessl
Ha ckyioHax ['maBHoOro Ypansckoro xpe6ta

BepxHsis 4acTh CpenHsist 4acTh
BOCTOYHOT'O CKJIOHA BOCTOYHOT'O CKJIOHA
CpeiHsisl 4acTh BOCTOYHOTO CKJIOHA 2,31
HuoxHsAs 4acTh BOCTOYHOIO CKJIIOHA 0,34 2,70

Hccneoosanue gvinonneno npu gpunancogoii noooepaicke Pycckoeo ceo-
epaghuuecrkozo obwecmsa ¢ pamxax dozoeopa Ne 03/2020-P «Bnusnue rnu-
MAMUYEeCKUX USMEHEHUIl Ha Ce30HHYI0 OUHAMUKY Tanowagmos Ypanray.
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HBIX (PEHOJIOTMYECKHX ITOKa3aTeNlei U MeToja CyMMHUPOBAaHHBIX (DEHOIOTMIECKUX XapaK-
TEPHUCTHK JUIS BBIIBJICHHUS OCOOCHHOCTEH BET€TaTHBHOIO M T'€HEPAaTHBHOIO LIUKJIIOB pa3-
BUTHSI PAaCTHTEIBLHOCTH B BBICOTHBIX Tosicax CeBepHoro Ypana. Teppuropust Habmone-
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ABSTRACT. The article considers the results of the application of the method of com-
plex phenological indicators and the method of summed phenological characteristics to
identify the features of the vegetative and generative cycles of vegetation development
in the high-altitude zones of the Northern Urals. The observation area is located in the
southern part of the Denezhkin Kamen Nature Reserve. The study was conducted in
August 2020 at 11 phenological sites in three high-altitude zones.

J1st u3ydeHus: CE30HHOM NUHAMUKUA TEPPUTOPUN XOPOIIO MOIXOAST
(heHONOTMYECCKIE HAONIOICHNSI, BBITOJHCHHBIC METOIaMU, JTAFOIIMMH KOJIUYC-
CTBEHHbIE MoKazaTenu. CpaBHEHUE CE30HHOTO Pa3BUTHUSI PACTUTENLHOCTH T'€0-
KOMILIEKCOB TMO3BOJIIET HAIIPABICHHO OTCIECKHUBATh W3MEHEHHS, TPOUCXOJIS-
1I1e B FTOPHOMU I0JIOCE.

®DeHONOTHYEeCKHEe HAOIMIONEHNUS HA TEPPUTOPHH 3aloBeNHUKA «JleHex-
kuH KameHb)» BemUCh HEMOCTOSHHO, MHOTOJICTHHC PSIIBI IPEPHIBUCTH — ¢ 1947
o 1957 rr. u ¢ 1993 r. 1o Hacrosuiero BpeMenH [1]. deHomiomanky s npo-
BEJICHHS CTAI[MOHAPHBIX HAOJIONCHUI pacrojiaraiuch B MoJauHAX peK. CKIOHBI
1 BEPIIUHBI TOPHBIX MACCHBOB HE OBLIIM OXBAYCHBI, TAK KaK MPUMCHCHHE TPaIu-
IIMOHHBIX METOJIOB MCCIIEAOBaHM ObUIO BeChbMa TPYAOEMKO U 3aTPyTHUTEIHHO
JUTSL HAOJFO/ICHUS 32 (DCHOJIOTHYECKAM COCTOSTHHEM PACTHTEILHOCTH BBICOTHBIX
nosicoB. TakuMm 00pa3oM, Ha TEPPUTOPHUU 3AMOBEAHUKA JUIS XapaKTCPUCTHKU
(heHOJIOTHYECKOTO COCTOSIHUSL BBICOTHBIX IOSICOB HEOOXOMMO HCIOJIh30BAHHE
CPaBHUMBIX MEXIY cOOOH KOTMIeCTBEHHBIX TIOKa3atenei [2].

B aBrycre 2020 r. Ha TEppUTOpPUM IOKHOM 4HacTH 3amoBeAHHKa «Jle-
HeXXKHH KaMeHp» B paMKax BBIIONHEHHUS pa0oT 10 TpaHTy «BimsHue KimMa-
TUYECKAX U3MCHEHHH Ha CE30HHYIO IWMHAMUKY JIaHAMA(TOB Ypaja» MpoBO-
JIMJIOCh U3yYeHHE CE30HHOM TuHaMUKuU cpenHeropuil CesepHoro Ypana. Ipo-
(wip BKIFOYAN B ce0s PEHOIOTUIECKUH MapHIPYT, MPOXOISIINAN IO BOCTOY-
HOMY ckJIoHY ['maBHOTO Ypanbckoro xpe6ta, gomuHe p. ConbBa  3aMagHOMY
ckioHy JKenToi Comku — I0ro-BOCTOYHOMY OTpory maccuBa Jlenexkun Ka-
MeHb. MapuipyT BkitouaeT 11 miomnanok HabI0AeHH, KOTOPhIE YUYUTHIBAIOT
BCE BBICOTHBIC IT10sICA ¥ MECTOTIOIOKEHUS B peibede. M3yuaemas Teppuropus
HaXOJUTCS B MOA30HE cpefHei Taiiru. Ha ckioHax xpeOTOB XOpOIIo BhIpaxe-
Ha BbICOTHas mosicHocTh. Ha I'maBHOM Ypambckom xpeOTe, BbicoTOl 1250-
1300 M, mpencraBneHo 3 mosca: TOPHO-TACKHBIA, MOATOIBIIOBEIA M TOPHO-
TyHapoBbld. Ha cknonax XKentod comku, BeicoTOM 798 M., BhIIensieTcs ABa
nosica: TOPHO-TAEKHBIN U MOATOJIBLIOBBIM.

HccnenoBanusi IPOBOUIUCE METOAOM KOMIUIEKCHBIX (DEHOIOTHYECKUX
nokazatenerd (K®II), KoTopblii MO3BOJIET OICHUBATH COCTOSHIE Ka)XIOTO BH/IA
pPacCTUTENLHOCTH Ha TUIOMIA/IKE B A€Hb HAOMOaeHUs. Peructparus ¢peHonornde-
cKkuX (a3 y pacTUTETHLHOCTH BEAETCS MO (PEHOJOTUIECKUM CTaHIApTaM OTJIENb-
HO TI0O BETETATUBHOMY W T€HEPATHBHOMY IIpolieccaM. TeppUTOpHUs HM3y4eHUS
JOJIDKHA PACTIONAraThCsi B TpeAeax OAHON (amum u orpaHudamBathes 100 m
(10x10 m). B 61anke HaOMIO/EHHN PETUCTPUPYIOTCS OalIbl (PEHOIOTHIECKOTO
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CTaH/IapTa BETCTATHBHOTO U TEHEPATUBHOTO IMKJIA PA3BUTHUS PACTUTCIBHOCTH Y
KaxJ0ro oTnensHoro Buaa [3]. Janee, B kaMepaibHBIX YCIIOBHSAX, BBIYUCIIIOTCS
K®II, orpaxaroriue o0Iee COCTOSHHE Pa3HbIX MO BHIOBOMY COCTaBY F'€OKOM-
TUTEKCOB. J[7s KaMoW TUIOMIAIKK PACCUMTBHIBAIOTCS CPEIHUC KOIDPUIIUCHTHI
BereratuHoro (Kf,) u reneparusnoro (Kf,) mporieccoB pa3ButHs pacTUTENIBHO-
CTH ¢ OmHOKOW (M) U CyMMHpPOBAaHHBIC ()CHONIOTHYCCKUC XapaKTCPUCTUKHU.
Pe3ynbraTs! MONIEBBIX HAOMIOACHIN IPEICTABICHHBI B TabmIe 1.

Tabmuma 1
KommekcHple peHOIOTHIecKre TIOKa3aTeN! 110 BETETATHBHOMY
1 TeHEPaTHBHOMY IIMKJIaM Pa3BUTHS PACTUTEIHHOCTH
B 3anoBegHuKe Jlenexxkna KameHn

MecrononoxeHue Haszganue daunn AbcomorHas KfeEm Kftm
BBLICOTA, M
IUTOCKO-BBIIYKJIasi | OepesHsk JHIIAHHIKOBO- 811 6,004 72402
BEpIHHA TOJTyOUYHBIN
g | BEpXHSA HacTh 6epe30BOe KPUBOJIECHE SITOJI- 802 5,840,2 7.240.1
£ | 3amajHoro CKIOHA | HHMKOBOE
E BEPXHsIS 4aCTh Oepe3HAK-COCHSK TPaBSHOMN 707 5,740,1 77402
& | 3amagHOro CKJIOHA
%5 CpPeIHsIA 9acTh 0epe3HAK-COCHSK 3EIIEHO- 420 5.640.1 77402
3aI1a/IHOTO CKJIOHA | MOIIHO-Y€PHHYHUKOBBIN
HWOKHSISI 9aCTh OepesHsiK BEHHUKOBO- 360 5.740.1 7.9402
3aI1aIHOTO CKJIOHA | MEJKOTPaBHBIN
HWOKHSISI 9aCTh eJIbHHK-
BOCTOYHOTO CKJIO- | Oepe3HsKIOIrOMOUIHBIH 399 5,9+0,1 8,0+0,2
Ha
HWKHSISI 9acCTh €JIbHUK 3€JIEHOMOIITHO-
é BOCTOYHOTO CKJIO- | YEePHUYHHKOBBIH 440 5,9+0,2 7,5+0,3
é Ha
< | cpemHss 4acTh eNBbHUK KPYITHOMAMOPOTHH-
S | BocTouHOrO CKJIO- | KOBBIi 508 5,9+0,3 7,3+£0,3
2 | na
é CpemHsst YacTh eNTbHUK-KEIPOBHUK KPYITHO-
2 BOCTOYHOT'O CKJIO- | TIAIIOPOTHHKOBBIH 594 5,6+0,2 7,9+0,3
E Ha
2 | BepXHss 4acTh 6epe30BO-TUCTBEHHUIHOE
= | BOCTOYHOTO CKNO- | KpHUBOJIEChE JIUIIAHHMKOBO- 755 5,9+0,3 7,4+0,3
Ha royyOudHoe
MPUBEPIIHHHASL THIIAHHAKOBO-TOIYOUYHO-
YacTh BOCTOYHOIO | OpYCHHYHHKOBas 820 5,4+0,2 7,0+0,1
CKJIOHA

Koaddumment BereratnBHOTO pasButHa Ha JKenToil comke kxomebiercs
ot 5,6 B cpeiHel 4acTH 3amaTHOro CKIIoHa 10 6,0 6ayuia Ha BEpIIUHE, YTO COOT-
BETCTBYeT (EHONIOTHYECKON (ha3e «Hauyalo okpamuBanuss». Ha I'nmaBHOM
VYpanbsckoM xpedTe ko duitueHT uzmeHsercs ot 5,4 B MpUBEPIIMHHON 110 5,9 B
cpenteit yactu ckinona. KoadduumeHnTsl reHepaTHBHOTO mpolecca, Mo cpaBHe-
HUIO C BET€TaTUBHBIM, BAPBUPYIOT CHibHee: 7,2-7,9 Oaymna Ha YKenroii conke n
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7,0-8,0 Ha I'maBHOM YpanbckoM XpeOTe, 4TO COOTBETCTBYET IIOCIIEBAaHHMIO U
PacnpoCTpaHEHHIO IUIOJI0B U CEMSH. B HIDKHHX 4acTAX CKJIOHOB okpauH Coilb-
BUHCKOHM JENPECCHU MPOSBIIIOTCS WHBEPCHU TEMIIEPATYp M IEpeyBIIayKHEHHE
CKJIOHOB, B CBSI3H C YeM KO3((QHIMEHTH TeHepaTHBHOTO MPOLEcCca BhIIIE, YEM B
BEPXHHX YacTIX CKJIOHOB, M PAaCTHTEIBHOCTh HAXOAUTCS B (ha3e pacnpocTpaHe-
HUS CeMsiH. B ycIIoBHSIX mpeiecTBYIONEro aHOMalbHO TETUIOro JIeTa U BBICO-
KUX OCCHHHX TEMIIEpaTyp BEPIIMHBI M NMPHBEPIIMHHBIE CKIOHBI OKA3aJINCh B
6onee KOM(OPTHBIX TEMITEPATYPHBIX YCIOBHAX, YEM HIDKHHE YACTH.

Cpenuuii  Qenomornuecknii K03(pPUIIMEHT BereTaTHBHOTO IIpoIecca
kak Ha JKenTo#l comke, Tak W Ha [nmaBHOM YpaiabckoMm XpeOTe, COCTaBIsIET
5,840,2 6amma. KoaddummeHTs reHepaTuBHOTO IMpoIecca XapaKTepH3YIOTCs
3HayeHusMHu 7,5+0,2 Ha I'maBHOM Ypanbckom xpebre u 7,6+0,2 Ha XKentoit
comnke. Takum 00pazoM, B MEPBYIO CTYNEHb OCEHHU COJISIPHO-IKCIO3UIIMOHHBIC
1 0apbepPHO-IKCIIO3UIIMOHHBIC PA3JINYMs Ha CKJIOHAX HE BBIPAXKCHBI.

CyIIHOCTh METOJia HE TO3BOJISIET OTPAHMYUTHCS AHAIW30M HCKIFOYH-
TeNbHO (heHOoMOrnuecKux KO3 HUIIMEHTOB, TOMOJHEHHEM M OOBICHEHHEM KO-
TOPBIX SIBJSETCS CyMMHpOBaHHas (eHonoruueckas xapakrepuctuka (CDX).
DeHonornyeckuii KO3GGUIMEHT B KpaTKoi 1u(poBoi Gopme XapaKTepH3yeT
COCTOSIHME BCETO PacTHTEIBHOTO coodmiecTBa, a quarpamma COX neMoHCTpH-
PYeT BHYTPCHHHE Pa3IHIHs KaXXJ0H (aluy B MPOLEHTHOM COOTHOIICHHUH.

38 52 10
Kenras conka Kf=5,8+0,2
I maBHbI Ypaneckuil xpeGer 37 47 16
Kf:578i072 | | | | | | Il | Il |
0 10 20 30 40 50 60 70 80 90 100
TIeTHAS BereTals HAa9aI0 OKPAIIHBAHHI HHTEHCHBHOE OKPAIIHBaHHE

Puc. 1. COX BereratnuBHOTO Ipolecca

Anamns nuarpaMMbl COX BereTaTHBHOTO TPOIIECCa TTOKA3hIBAET MPaK-
TUYECKH OJIMHAKOBBIM TPOIEHT BHIOB B (eHodase «IETHSS BEreTallvs».
Jlanb1re mpoABUHYIICS MpoIiece MoKeNTeHNs Ha [ maBHOM YpanmbsckoM xpedTe:
B (haze MHTEHCHBHOTO OKpamMBaHMs HaxoauTcs 16% Bunos, a Ha JKenroi
COIIKE TIpe00iIagaioT BU/Ibl, HAXOSIIHECs B Havyalle Ipoliecca OKPalINBaHHs —
52%. YkazaHHbIE pa3JIMuusl CBS3aHbI C pa3HUIEH B aOCOJIOTHON BBICOTE H3Y-
YaeMBbIX BEpIIMH.

COX renepaTuBHOTO Inporiecca (puc. 2) He JeMOHCTPUPYIOT 3HAYNMBIX
pasnu4ui.
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JKemnrag conka Kf=7,6+0,2

T Yo spese < I

Kf=7.540,2

" IocrieBaHHe IUIOJ0B H CEMSIH W pacnpocTpaHeHHe ILITOJ0B H ceMsIH ™ [TOKOIT

Puc. 2. COX renepaTuBHOTO nporecca

BepmmHa (811 M)
B.4. 3.C. (802 M)
B.4. 3.c. (707 ™M)

cp.a. 3.c. (420 m)

H. 3.c. (360 M)

0 10 20 30 40 50 60 70 80 90 100
¥ IeTHSSI BETeTalHs] " HAYa10 OKPALIHBAHHS HHTEHCHBHOE OKpAIIHBAHIE

Puc. 3. COX BereraTuBHOTO Tpoliecca Ha 3anagHoM ckioHe JXKentoit conku

o s e
(820 M)

cp.a. B.c. (755 M)

cp.a. B.c. (594 m)

14
epne. (508) s

cp.a. B.c. (440 M)

14
e me (399 30 s

0 10 20 30 40 50 60 70 80 90 100

W JIETHAA BereTarHs " Ha4allo OKpalHBaHHI HHTEHCHBHOE OKpaIlnBaHHE

Puc.4. COX BeretaTHBHOTO MpOIECcCca HA BOCTOYHOM CKIIOHE
I'naBHOTO Ypajbckoro xpeora
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MexdanuanbHble pa3iuuus B NMPOTEKaHUHM BEreTaTUBHOTO Mpolecca
MMEIOT YCTOHYHMBYIO TEHJICHLIUIO K YBEIHMYCHHUIO KOJIMYECTBA BUJIOB B (heHO(Da-
3¢ MHTCHCHBHOTO OKpAIIMBaHMS 10 Mepe HapacTaHUs aOCOJIOTHON BBICOTHI.
OnHako, B IpUBEpUIMHHOM YacTu [1aBHOrO Ypanbckoro xpedra BUABI B aH-
HOH (eHo(aze OTCYTCTBYIOT, YTO MOXKET OBITH CBS3aHO C IOBBIIICHHOM BIIaX-
HOCTBIO TIPUBEPILUHHBIX (aruid.

" Cow

BepmmiHa (811 M)
i s

B.4. 3.C. (802 ™)
2 -

B.4. 3.¢. (707 ™)

cp.d. 3.c. (420 m)

C -+ I

0 10 20 30 40 50 60 70 30 90 100
TIOCTIEBAHHUE IIOAOB H CEMSIH ® pacIpoCTpaHeHHe ILTOI0B H CEMIH = [TOKOH

H.. 3.c. (360 M)

Puc. 5. COX renepaTUBHOIO Mpolecca Ha 3amagHoM CkiIoHe YKenTol Conku

100
TIPUBEPIIHHHASA FacTh (820 M)

78
cp.a. B.c. (755 m)

o2

ep. B, (594 30 0 -1 [
U

s

86
cp.d. B.c. (508)

75
cp.d. B.c. (440 M)

48 s
H.4. B.C. (399 M) .

0 10 20 30 40 50 60 70 80 90 100
TOCTIEBAHHE TIOA0B H CEMAH ™ PAacIpOCTPaHEHNE IIIOJ0B H CEMAH M MOKOH

Puc. 6. COX reHepaTUBHOro Ipolecca Ha BOCTOYHOM CKJIOHE
I'maBHOTO Ypanbckoro xpedra

I'eHepaTUBHBIN MPOIIECC XapaKTEPU3YeTCsl OOJBIIMM KOJMYECTBOM BH-
JIOB B TIOCTTEHEPATHBHOM COCTOSIHHY B HIDKHHX YacTSAX CKIOHOB. DTO MOXET
OBITH CBSI3aHO C OCOOEHHOCTSIMU BHJIOBOTO COCTaBa — B TOPHO-TYHJIPOBOM I10-
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sice GonblIe 3UMHE3eNeHbIX BUIOB. C APYroil CTOPOHBI, ONMpeNeICHHOS BIIHS-
HHE MOTJIM OKa3aTh METEOPOJOTHYECKHE YCIOBHS KOHKpETHOro roza. s
Gosee 0JJHO3HAYHOTO YCTAHOBJICHHUS 3aKOHOMEPHOCTEH HEOOXOAUMO TIPOH3BE-
CTH HAOIO/ICHUS B TCUCHHUE HECKOJIBKUX JICT TIOAPSI.

Hccneoosanue vinonneno npu purancogoii noodepaicke Pyccroeo 2eo-
epaghuuecrkozo obwecmsa ¢ pamxax dozosopa Ne 03/2020-P «Brusnue xnu-
MAMUHECKUX USMEHEHUTL HA Ce30HHYIO0 OUHAMUKY JTandwapmos Ypanay.
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KIMMATHYECKHUE U3MEHEHUSA B IEHTPAJIBHO-JIECHOM
BUOC®EPHOM 3ANNIOBEJHUKE (TBEPCKAS OBJIACTD)

KJIFOUEBBIE CJIOBA: GHOKIUMAaTHYECKHE IIUKIIBI; KIUMAT; KIMMATHYCCKUE U3ME-
HEHUs; W3MEHEHHUsl KIMMaTa, MOHUTOPHHIH; KIMMaTHYEeCKHE HOPMBI; TeMIepaTypa
BO3/1yXa; aTMOC(EpHBIC OCaKH.

AHHOTALUSL. B paMkax 5KOIOTHIECKOT0 MOHHTOpHHTa B LleHTpansHo-JIecHOM 3amo-
BeJHUKE TPOBEICH aHAIIM3 METeOpOoIornyeckux psiaoB 3a mnepuon 1991-2020 rr. Cpense-
rojoBasi Temreparypa Bozayxa cocraBuwia 5,0+£0,8 C. AHanu3 TpeHJa ee MHOT'OJIETHHX
M3MCHCHUI MOKAa3bIBACT MOCTEIICHHOE YBEIMYEHHUE CO cpemHeii ckopocthio 0,02°C/rom.
Cpenusisi cymma ocaakoB — 772 mm/ron. ITokazaHbl JOCTOBEpHBIE JIMHEWHBIE TPEHIBI
W3MEHYNBOCTH: yBEJIMUECHHE TEMIIEPaTyphl BO3IyXa B Mae M aBrycTe, OBBIICHHE KOJIH-
YecTBa OCaIKOB B iekaObpe. AHOMabHO TeruibiMU Oblmi 2019 1 2020 rr., 2 XOIOJHBEIMHU —
1993, 1994 u 1998 rr. B pe3ynprare NOTEJICHUA U YBEIHMUYCHHS OCAIKOB, B 3aIIOBETHUKE
MPOUCXOAUT yCBIXaHHE 1M, 3a00J1auMBaHNE, MACCOBasi aKTUBHOCTh MHBA3HOHHBIX BHIOB
pactenuid. [l aHaNMM3UPyeMOro MEepHoja XapaKTepPHO KBA3UIIEPHOIMIECKOE YepeoBa-
HHE KOHTPACTHBIX BYXJICTHUX OMOKIMMAaTHYECKNX IIUKJIOB, HE BHIBOILIIINX 3KOCHCTEMBI
3aII0BEIHHKA U3 PEKIMOB SKOTOITMYECKOH YCTOHIMBOCTH.

Elena A. Shuyskaya,
Candidate of Biology, Leading Researcher, Central Forest State Nature Bio-
sphere Reserve, Tver region, Russia

CLIMATE CHANGES IN THE CENTRAL FOREST
BIOSPHERE RESERVE (TVER REGION)

KEYWORDS: bioclimatic cycles; climate; climate change; climate change; monitor-
ing; climatic norms; air temperature; precipitation.

ABSTRACT. Meteorological data in the framework of environmental monitoring in
the Central Forest Reserve were analyzed during the period 1991-2020. The average
annual air temperature was 5,0+0,8°C. The analysis of the trend of its long-term chang-
es shows a gradual increase with an average rate of 0,02°C/year; the average annual
rainfall — 772 mm/day. For meteorological parameters found reliable linear trends of
variability: air temperature increase in May and August, increased precipitation in De-
cember. The abnormally warm ones include 2019, 2020, and cold are 1993, 1994, 1998
years. As a result of climate warming and increased precipitation, spruce dries up in the
Reserve, waterlogging, massive activity of invasive plants species. The analyzed period
is characterized by a quasi-periodic two alternation of contrasting bioclimatic cycles,
which are not lead the regions ecosystems out of ecotopic stability regimes.

B Poccun JA0CTATOYHO aKTYyaJIbHBIX I/ICCHCHOBaHI/Iﬁ IO aHaJIn3y KJjurMa-
TAYCCKUX JaHHBbIX Ha PETrHOHAJIBHOM YPOBHC BBIIIOJHCHO BO MHOI'UX ocobo
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OXpaHsAeMBIX MPUPOAHBIX Teppuropusix [2; 3; 5; 7; 8; 11; 13-16]. B 2020 r.
3aKOHYMWIICS TEKyIMH KiuMmatudeckud 30-IeTHWH mepuoj  BpeMeHH
(1991-2020 rr.), KOTOpBI MOXHO CpPaBHHTH C 0a30BBIM  MEPHOIOM
1961-1990 rr., kak OBUIO MPUHATO CUUTATH B HAy4HOI yuTeparype [6; 17]. Usz-
MEHEHHE KJIMMaTa Ha TUIaHeTe MOXKHO OICHUBATh OIacHee J000W MaHIeMHU.
ITo manubeM MHCTHTYTA TI00ANBHOTO KiMMarta [4; 9] cpemHsisi CKOPOCTh pOCTa
CPEIHET0JI0BOM TeMIlepaTypsl Bo3ayxa Ha Tteppuropun Poccum B 1976-
2019 rr. cocraBmia 0,47 C/10 mer. DT pe3ynbTaThl COMOCTaBUMBI C IOIY-
YeHHBIMH NaHHBIME B LleHTpanbHo-JlecHoM 3amoBemHuke 3a mepuon 1991-
2020 rr. (+0,35 C/10 seT) ¥ paKTHYECKH COBMAMAIOT CO CKOPOCTBIO TIOTETIIIE-
aus Ceseproro noiymapus ¢ 1970-x rr. (+0,34°C/10 ner) [10]. Ilpu cpasHe-
HUU U3MEHEHUH KIMMATUYECKUX XapakTepucTuk lLlenTpanpHo-JlecHoro 3amo-
Be/IHUKA 110 ce30HaM roza 3a nepuon 1991-2020 rr. ¢ oOmieit kiumMaTuueckoi
TeHaeHuued Ha Teppuropun Poccum B 1976-2019 rr. mmeroTcs ciepyrompe
cxonacTBa. Bo-nepBeix, cnaboe moTemnyieHHe 3MMOM ¢ HEOCTOBEPHBIMH TPEH-
JlaMHM U3MEHUYUBOCTH TeMIepaTypbl. Bo-BTOpBIX, CpeJHET0I0BEIC, BECCHHUE U
OCEHHHE TeMIIepaTyphl pacTyT Ha Bceil Tepputopuu Poccuu [10].

LenrpansHo-JIecHOH 3amoBeqHUK (Jajee 3allOBEJHHUK) PACIONOXKECH B
Ioro-3anagHoi yactu Bangaiickoil BO3BBILIEHHOCTH Ha riaBHOM Kacmuiicko-
BanTuiickom Bomopasaene Pycckoit paBHUHEI OacceitHOB pek Bonru u 3aman-
Hoit [IBunbl (56°26' — 39'c.or.; 32°29' — 33°01's.4.; mmomans 24700 ra) B 3a-
MagHOl MMOM00JIACTH JIECHOW AaTIaHTHUKO-KOHTHHEHTAIBHON KJINMAaTHYECKOH
obmactu [1], m1s KOTOPOH OMpenensomuM (HaKTOPOM SBISIETCS BO3JCHCTBHE
tertoro CeBepo-ATiaHTHueckoro TeueHus. OcoOEHHOCTH KiMMara paioHa
JIOTIOTHUTEIHHO OOYCIIOBJICHBI €0 MOJIOKEHUEM Ha FOro-3aragHoM HaBeTpeH-
HOM CKJIOHe Banjaiickoil BO3BBIIIEHHOCTU. BbICOKasi IOBTOPSIEMOCTh BTOPHKE-
HHUH aTIaHTHYECKUX BO3AYIIHBIX MACC OMpPEeNsieT YMEPEHHO XOJIOTHBIE 3UMBI
(3a mepuox 1963-2020 rr. cpenHsisi MPOAOIDKUTEIBHOCTh O€3MOPO3HOTO MEePH-
ona cocraBuia 189 nHeid, cpenHecyTouHas Temmeparypa siHBaps -8,3°C) u
YMEpEeHHO TeIioe JIeTo (CpeqHecyTodHas Temreparypa urois +16,9°C), 3Ha-
YHUTEJIHOE KOJIIMYECTBO 0CcaaAKoB (764 MM) C MAKCHMYMOM B HIOJIC-aBIyCTe.

B 3amoBeHMKEe HHPOPMAINS O TIOTOJIE €XKETOTHO codupaercs ¢ 1963 .
Ha METEOCTAaHIIMM TBEpCKOTrO ILEHTpa THIPOMETEOPOJIOTHH W MOHHTOPHHIA
OKpyKaromiel cpensl «JIecHoit 3anmoBegHuK» (ocHOBaHa B 1961 1.), pacmoino-
YKEHHOH Ha MeHTpasibHO# ycaanoe OOIIT.

CratucTrvecKuil aHaaM3 BBIONHsUICS B mporpammax MS Excel 7.0.
s hopMupoBaHHS KIMMATHYECKHX apaMeTPOB HCIOJIB30BAIHCH CPETHHE
3HA4YCHHS, a TIPU pacueTax OTKIOHEHHWHA OT CPEJHHX BEIWYHH — CTaHIapTHAs
ommbOka (S). Paccunran koadpdunuedT koppensiuu (I, MOKa3bIBaeT 3aBUCH-
MOCTh BEJIMYUHBI IIPU3HAKa OT rofa ucciepoBaHus). [lapamerp P — BeposT-
HOCTb OIIMOKH NPHHSTHS THIOTE3bI O HE3HAYMMOCTH IOKa3aTens TpeHma R’
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IToka3aTenu TpeHaa, 3HaUMMBbIC Ha 95%-M ypOBHE U BbINIE, B TAOJHUIIC BbIIC-
JICHBI JKUPHBIM IIPU(TOM.

3a 30-neTHU TIepUO] HAONIOICHUI CPEHEr0J0Basi TeMIepaTypa Bo3-
nyxa B 3anoBennuke cocrasuia 5,0+0,80°C, yto Ha 1,1°C BbIlIe MO CpaBHE-
HUIO C TIPEIBIAYIIUM neproaoM Habmoaenuit (1963-1990 rr.). Ananus TpeHaa
MHOT'OJICTHUX M3MEHEHHI (puc. 1) MOKa3bIBacT JOCTOBEPHOE €€ YBEIHUYCHUC
co cpenneii ckopocteo 0,02°C/rox (r = 0,49, p = 0,01). Cpennsis cymma ocan-
koB — 771,5 mm/ron (r = 0,07, p =0,71) (Tabmn. 1).
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Puc. 1. JIuneitHbIil TpeH U3MEHYMBOCTH CPEIHET0JJOBOM TeMIIepaTypsl
BO3/yXa B 3anoBeHuKe 3a nepuos 1963-2020 rr.

Tabmmna 1
Kimmarndeckue XxapakTepUCTHUKH 3all0BEIHUKA U JIMHEIHbIE TPEHbI
ux u3mMeHunBocTH 3a 30-nernuii nepuox (1991-2020 rr.)

- - Munumym
Cpennee | Cpennee r p Makcumym 3a
Xapaxtepuctukn | (1963- (1991- (1991- | (1991- ig;f%‘;@ nepuox 1991-
1990 rr.) | 2020rr.) | 2020 rr.) | 2020 rr.) (roz) 2020 (rom)
CpeaHecyTo4yHasi TeMInepaTypa Bo3ayxa, °C
SlHBapb -9.7 -6.8+0.50 -0.32 0.46 -15.3 (2010) -0.2 (2020)
Depaib -84 -6.6+0.71 -0.02 0.37 -13.3 (2006) -0.9 (2020)
Mapt -3.1 -1.9+0.46 0.002 0.45 -7.4 (2013) 3.3 (2007)
Anpenb 4.1 5.240.30 -0.001 0.68 2.5 (2003) 8.8 (2001)
Mait 11.7 11.6+0.39 0.44* 0.01 7.2 (1999) 16.1 (2013)
Wionp 14.7 15.240.35 0.12 0.50 11.5 (2003) 19.5 (1999)
Uronp 16.3 17.5+0.36 0.17 0.89 14.1 (2019) 22.4 (2010)
Asrycr 14.6 15.6+0.28 0.39* 0.03 13.3 (1993) 19.2 (2010)
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Iponomkenne Tabnuisr 1

Cpennee | Cpennee r* * Mummym Makcumym 3a
XapakTepuCcTHKU (1963- (1991- (1991- (1991- ig;ﬁ%%;’g nepuon 1991-
1990 rr.) | 2020 rr.) | 2020 rr.) | 2020 rr.) (ron) 2020 (rox)
Cents16pb 9.6 10.3+0.31 0.33 0.06 5.4 (1993) 13.4 (2006)
OkT50pb 4.2 4.2+0.30 0.13 0.21 0.4 (1992) 8.7 (2020)
Hosi6ps -1.8 -1.1+0.55 0.34 0.06 -9.5 (1993) 3.4 (1996)
Jlexabpb -6.4 -4.9+0.75 0.07 0.10 -13.6 (2002) 1.4 (2006)
Cpenneroaonast 3.9 5.0+0.80 0.49* 0.01 3.5 (1993) 6.7 (2020)
CyMMa 0caJIkoB, MM
SluBapb 43.9 57.9+3.89 0.12 0.51 15.0 (2010) 91.3 (2019)
Depaib 33.5 45.4+3.59 -0.23 0.23 12.4 (1994) 84.1 (1995)
Mapr 39.8 45.0+£3.26 0.07 0.71 16.8 (2014) 83.4 (2015)
Arnpens 39.4 37.1+3.59 0.17 0.37 1.8 (2019) 75.3 (2016)
Mait 57.3 72.4+5.63 0.12 0.51 17.4 (1993) 137.0 (2010)
Uronb 80.1 79.0+6.33 0.22 0.25 12.6 (2015) 142.5 (2012)
Uronp 98.7 89.449.79 -0.04 0.83 12.6 (2010) 234.7 (1998)
Asrycr 84.4 82.0+7.64 -0.002 0.99 3.9 (2002) 194.0 (2003)
CeHts16pb 75.4 69.1+8.65 -0.33 0.08 20.3 (2002) 150.2 (1993)
OkT50pb 62.6 78.2+6.89 -0.10 0.59 12.4 (2015) 186.6 (1997)
Hos6pb 64.7 62.9+5.29 0.22 0.23 1.0 (1993) 139.9 (2013)
Jlexabpb 64.8 61.0+4.79 0.41* 0.02 28.9 (2007) 160.0 (2014)
CpeaneronoBas 681.2 7715 0.07 0.71 509.3 (2002) | 1050.0 (2012)

*[Ipumeuanue: I' — K03QUIUESHT KOPPEIALNH, TIOKa3bIBAIOIINH 3aBUCHMOCTh BEJIMYH-
HBI IPU3HAKa OT rojja UCCIIEI0BAHUS, P — YPOBEHb 3HAUUMOCTH, IOITYKUPHOE HayepTa-
HHE — JUTsl JOCTOBEPHBIX TPeHI0B n3MeHurnBocTH (<0,05).

PerpeccronHbIi aHATN3 IS PsAZla METEOPOIIOTUIECKUX PSAIOB 3aMOBE -
HUKa 3a nepuon 1991-2020 rr. BEISIBHI JOCTOBEPHBIE MHOTOJIETHHE HU3MCHE-
HUS: OTMEYEHA TOJOXKHUTENbHAS IHHAMHUKA POCTa CPEIHEMECSIHOM TeMIiepa-
TYpHI BO3AyXa B Mae U aprycte (tadin. 1). B Tabnume 1 npuBeaeHb roasl ¢ Mu-
HUMAaJBbHBIM M MaKCHMAaJbHBIM 3HaYCHHEM B yKa3aHHbBIN mepuona. HambGonee
X0a0aHeIMHU ObUIH 1993, 1994 1 1998 roasl. AHOManbHO TEIUIBIMU cTainn 2019
u 2020 TT. 32 cYeT TeIUTBIX 3UM U PaHHEH BECHBI, KOTJ]a MHOTHE (PCHOIOTHYIC-
CKHEe SIBIEHUS Y PacTeHWH HAYMHAIHUCH JOCTOBEPHO PaHBIIE MHOTOJETHUX
CPOKOB, KaK HampuMep, Hadajo [BETCHUS MHOTUX 3(EeMEPOUIOB U MEPBOIIBE-
ToB [14]. OnHaKo pe3yabTaThl M0 aHAJIKU3Y OOMIHS OCAJKOB B 3allOBEIHUKE HE
BCErJa COOTBETCTBYIOT maHHBIM Pocrunpomera u PAH [9; 10]. B Poccun xo-
JIUYECTBO OCAJIKOB YBEIMYMBAETCS 32 CUET BECEHHETO CE30HA U 3WUMBI, TOTJA
KaK JIOCTOBEPHOE WX TOBBIIIICHHE B 3alIOBEJHUKE HAOIIOAAETCS TOJBKO B Je-
kaOpe. JIeToM U OCeHBIO TPEH/ OCaIKOB B IEJIOM MO Poccum HE3HAYHMM, 4TO
OTYACTH COOTBETCTBYET pe3yibTaTaM HCCIEJOBAaHUM B 3allOBEJHUKE — JIs
CEHTSOpPS M OKTAOpS OTMEYCHO HEOOINBIIOE MOHMKEHUE CYMMBI OCAaIIKOB, HO
oHO He noctoBepHO. CambiM cyxum Obut 2002 rox, a mokpeiM — 2012 rop.
3HauYMMBIX U3MEHEHUH B BBICOTE CHEKHOTO MOKpoBa 3a 30-1eTHUI nepuoa He
BbIsIBIICHO. CpeHss BEICOTAa CHEXKHOTO TOKPOBA COCTABIISET 23 CM.
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10. T'. Ily3auenko B cTathbe «BekoBble N3MEHEHHS KJIMMAaTa B 3aIlOBE/I-
HuKe» [13] nokasan o cyniecTBOBaHUU B AMHAMUKE TEMIIEPATYp KBa3HCTALUO-
HapHBIX COCTABISIIONIMX M TPEIIOJIOKHII, YTO €CII HE paccMaTpuBaTh rapmMo-
HUKH ¢ nieprosoM 400 set, To CpeaHerooBas TeMIeparypa B 3allOBEHUKE K
2050 r. mopuuMetcs mo ormerku 11,1°C. Haubosnpumii BKJIaa B TEIUIOBYIO
JUHAMHKY riepuona B 200 JieT BHOCHUT MepHo[ sIHBapb-anpenb. VIMEHHO 3ToT
CE30H OMNpENeNsieT POCT 3UMHHX TeMIeparyp, HaumHas ¢ 1991 r. (ta6m. 1).
Habmogaemoe notemierne naixo k Koy nepuona B 2020 r. (3T0 aHOMAIIBHO
TEIUTBIH TOJ] B 3aII0BEHUKE) MPHpAIICHUE TeMIepaTyphl B ssHBape Ha 2,9°C, a
K 2040 1., ecm cTanMoOHapHAsi COCTABIIAOIIAs OTPAXKAET pealbHbIC KIMMAaTH-
YecKHe Mporiecchl, 0Ho, o MEeHUIO 0. I'. ITy3adenko [13] mocturaer 6,45°C,
00CCIeYNB CPEHIOI MHOTOJICTHIO TeMmIeparypy siHBaps -4,2°C mpu cpea-
Helt 3a npomeamiue 120 jer -8,93°C.

B ¢eBpane-mapte k koniy 2020 r. Temneparypa yBeianuuiack Ha 1,8°C
u 1,2°C no cpaBuenuto ¢ 1990 r., u no nporuozam k 2040 r. oHa OBBICUTCS
Ha 5,3°C [13]. B ampene temmeparypa Beipocia Ha 1,1°C, u ee MakcCuMyM
oxugaetcst B 2026 r., moBeicuBIMch Ha 2,6°C [13]. B mae yBenuunBaeTcs Bec
50-neTHelt rapMOHHKH, HO 0OJee CrIIaXXeHO, M POCT Temreparypsl k 2026 r.
oxxunaetcs Ha 0,6°C [13].

B netHHe 1 OceHHME MECSIBI BKIAA B JMHAMHKY TapMOHHK C ITEpUOIa-
mu 6osbire 100 et MUHMMaNCeH, ¥ HU3KOYAaCTOTHBIE KOJIEOAHUsI B OCHOBHOM
cBs3aHbl ¢ SO-THTHUM IUKIIOM ¢ aMIuuTynoi okono 1,3-1,5°C [13]. ITomo6-
Has IMHAMUKa BBIIBISIETCS B JieKaOpe, 1 MaKCHMaJIbHOE IMOTEIUICHHE B 3aI0-
BEJIHUKE, ONpEeJeNIieMOe 3TUMH KOJICOaHUSIMH, IIPOUCXOJUT B TEKYyIllee BpeMs
Ha 1,5°C (Tabm. 1).

B 3amoBenHnKe HArIsSAHO CYIIECTBEHHBIM BKJIAJ B TEIUIOBBIE Kojeba-
HHSI BHOCAT apMOHMKH C IepuojaMu ot 2 no 2,75 mer, a takxe 30-38 ner
[13]. Tloka3arenpHBI aHOMAIIBHO YKAPKUE MECSIIBI HIOMb-aBryYCT B 1939, 1972 u
B 2010 rr. Takue sKcTpeMalbHbIe OTKIOHEHUS MPEICTABISIIOT HHTEPEC, T.K. UX
MacIITadbl AJ1s1 HEKOTOPBIX KOMIIOHEHTOB 3KOCHCTEM MOTYT c03/1aBaTh 3(h(heKT
JIOKILHOHM KaTacTpo(bl, HampuMep, Kak TOpQsHbIe MOXKaphl B HEHTPAILHON
Poccun nerom 2010 r.

B mo6aneHOI 1tuHaMuKe aTMOC(EPHBIX OCaJIKOB CYIIECTBYET MOJ00HAs
TEHACHINUS yBEJIMUECHUs. TeppUTOpHs 3allOBEHMKA OTHOCHUTCS K paioHaM ¢
YMEpPEHHBIM MX BapbHPOBAaHHEM, YTO MbI U HAOJIOJaeM B MOCIEIHUE TSTh JIET.
KnacrepHblii aHanu3 BbIIENHI TPH HE3aBUCHMBIC TI'PYNITHPOBKH: 3UMHE-
BECEHHSIS, JIETHSISI 1 OCEHHSIs, O/IHAKO MPOLIECC BBINAJACHHS OCAJIKOB CYILIECTBEH-
HO cimydaeH [13]. B sHBape-mapre BbIpaxeHsl 100-1eTHHE TEPHUOIBI ¢ MaKCH-
MYMOM OCaJIKOB B rocieraue necarumierns (2019 r., Tadn. 1). B ampere cnadprit
BKJIa]] B I3MEHYMBOCTH BHOCUT 200-IEeTHUIA UK, a B Mae HA HETO HaKJaJbIBa-
1oTcst 50-neTHre Kosebanus (MakcumyM B 2010 r., Tabm. 1). B mroHe BbIpaxeHbI
ToNbKO 50-1eTHHE KoebaHus, a B MIOJIe, aBryCTE TaK ke, Kak M B arpele, ca-
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Ob1i Bruan BHocAT 200-1eTHHE KonieOaHus. B ceHTs0pe-okTsi0pe BHOBD BBLABIIS-
eTcs BKiaz 50-IeTHero nepuoja, OnpeeNsonero MakcuMyM ocagkoB B 1993 u
1997 rr. (tabmn. 1). B HOsIOpe-mekabpe — TOT ke MEePUo/I, HO CO CABUTOM ITo (ase
Ha 25 J5ieT, ONpeAesIIoNi OTHOCUTENILHBI MUHUMYM M MakcumyM (Tabum. 1).
Takum 00pa3zom, oOliee yBEINUYEHHUE 0CA/IKOB B TEKYILlEe BPEMs OTpeielisieTcs B
ocHoBHOM 100 m 50-meTHuM mneprogaMu KoneOaHMil ¢ stHBaps 10 HMioHb. [Ipn
3TOM MOKHO OXXHAATh TEHICHIMIO CHIDKECHHS OCAJKOB B 3TH MecAlB! B Onu-
skaiimme 10 ner. Takke MOKHO MpenmnoaraTb YMEHbIIEHHE OCaJIKOB B MIOHE,
CEeHTS0pe M OKTAOpe, a 3aTeM BHOBb HAYHETCS pOCT. M HAammpoTHB, yCTOWYMBBIN
POCT OXHIaeTcs B OKTs0pe-mexadpe [13].

MoxHo mnonaratb, 4to 3a 100-meTHUI nEepUoA KiIUMAaT 3aloBEAHHUKA
MU CYIIECTBEHHOM IOTEIJICHUH M YBEIMYCHHH OCAJKOB, MPUOIIDKACTCA IO
CBOMM I1apaMeTpaM K aTIaHTHYecKoMy. [ociencTBUS 3TOT0 3UMHE-BECEHHET0
MOTEIUICHUS OYEBHAHBIM 00pa30M IMPHBENU K YBEJIHYCHUIO B BO30OHOBJICHUH
Ha MOPEHHBIX T'Psax IIMPOKOIMCTBEHHBIX BHIOB JIEPEBBEB U B MEPBYIO OYe-
penp Bsi3a, KIEHA U JIUIBI, PACIPOCTPAHEHUIO JICIIUHEI, ICCHS. DKCTpEMaIbHO
TéIulas BeCHa B COYETAHUH CO CHIDKeHHEeM ocankoB (2002 r.) MoxeT mpuBoO-
IUTH K JOKaJbHOMY ycbixaHuio eneid. B 2019-2021 rr. HaGmomaercs gactoe
YCBIXaHWE 3TOW IOPOABI HAa 3HAYMTEIBHBIX IUIOMIAJSIX B 3alOBEAHUKE, YTO
CIIOCOOCTBYET YBEIMYEHHIO POJIM IMINPOKOJIMCTBEHHBIX BHIIOB IEPEBBEB B Oy-
nymeit skocucreme. C MOTEIICHNEM BECHBI TAK)KE MOXKHO CBSI3aTh SKCIIAHCHIO
Mmxa cparmyma ['MpruH30Ha B 3aII0BEAHUKE, B IEPBYIO OYEpEh HA IPOCEKAX U
B MEHBIIEH CTETIEHH IO/ I0JIOTOM Jieca Ha IUIOCKHX M BOTHYTBHIX (hopMax pe-
nbeda. CharHoBble MXU (OTOCHHTE3UPYIOT 10 Ty C3 M Mo3TOMY OBICTPO
pearupyroT Ha nepexoj temmepaTtypsl uepes 0-5°C, coznaBasi BECHON B ycio-
BUSIX OTCYTCTBHSI 3aTCHEHHsI BBICIIUMHU PACTEHHSIMH M HOBBIIIEHHOTO YBIaX-
HEHHS BBICOKYIO NPOIYKIIMIO, BBITECHSASA STH PACTEHMsA, TaKWe KaK TaBojra
(Maba3HuK), MAOPOTHUKU U 3€JE€HBIE MXHU. B TmocnenHue S5 JIieT COTpYAHUKH
3aMoBelHUKAa OTMEYAIOT, YTO OKPAWHBI EIbHHUKOB OXPaHAEMOW TEPPUTOPHUU
aKTHBHO 3a00JIauMBAOTCS, TakKe M BEPXOBBIE 00JIOTA pa3pacTaroTcs, NPH
TOM, YTO YPOBEHb TPYHTOBBIX BOJA MajnaeT. B Bomoemax Ha LEHTpajIbHOU
ycaap0e MaccoBO pa3pociach 3y10/1es KaHa/IcKasi (MHBa3HOHHBIN BH), YTO, T1O-
BUJIMMOMY, CBSI3aHO C POCTOM TEMIIEPaTyp B 3UMHHUHA HIEPHOI.

Takum 00pa3oM, U3MEHEHHUS! B KIMMAaTHYECKON CHCTEME 3allOBEIHHUKA
MPOMCXOAT B 3MMHE-BECEHHHE MECAIBI M IPOSIBISAIOTCS B CTAOMIBHOM yBe-
JUYEHUH TEeMIIepaTypsl BO3AyXa W HAPYHNICHWH THIIMYHOTO COOTHOIICHUS
0CaJKOB B 3UMHHH Nepuoj. B ocTanbHBIe MecsSIbl H3MEHEHHS OTPENeNIIOTCS
nepuogudeckuMu  S50-IeTHUMH KoJeOaHUSMH C OTHOCHTEIBHO HEOONBIION
aMIUIMTYAO0M. [l aHalIM3UpyeMoro nepuoja CBOMCTBEHHO IEPUOIUYECKOE
YyepeaoBaHNE IIUKIIOB, UMEIOIINX MTPEUMYIIIECTBEHHO 2-JETHUI XapakTep.
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ACIHEKTBI CEJIbCKOXO03SMCTBEHHOI'O BO3JIEMCTBUS
HA ®YHKIIMOHUPOBAHUE KOMIIOHEHTOB JIAHAIIA®TOB

KIFOYEBBIE CJIOBA: nanamadter; taHamadToBeAeHNE; (HUTOLEHO3BI; CETbCKO-
XO3SHCTBEHHOE BO3JICHCTBHE; CEIbCKOE X03HCTBO; N3MEHEHUS JTaHIIA(TOB.
AHHOTALMUSA. Cenpckoxo3siiiCTBEHHOE BO3ICHCTBHE KaK (PAKTOp M3MEHEHHS ecTe-
CTBEHHBIX JIAHAMA(PTOB JEHCTBYET AOCTaTOYHO crerupuaHo. PopMupoBaHUE arpo-
JaHAMmAaTOB CONPOBOXKIAETCS N3MEHEHHEM €CTECTBEHHOI CTpYKTYyphl. MccinenoBanue
BUJIOB M MHTEHCHBHOCTH CEJIBCKOTO XO3SHCTBA Ha KOMIIOHCHTHI €CTECTBEHHBIX JIAH]I-
madToB MpeICTaBIseT HayYHBIH W MpaKTHYecKuil MHTepec. J(marHoctika ocoOeHHO-
CTeil U3MEHEHHsI ITO3BOJIUT KOPPEKTHPOBATH CIIEHU(HKY CEIbCKOXO3SHCTBEHHOTO 3eM-
JIETIOB30BaHMs M IPOEKTUPOBATH 3(h(hEeKTUBHBIE MEIHOPATUBHBIE MEPOIIPUATHSI.

Ekaterina A. Batrachenko,
Candidate of Agricultural Sciences, Associate Professor, Kursk State Universi-
ty, Kursk, Russia

ASPECTS OF AGRICULTURAL IMPACT
ON FUNCTIONING OF LANDSCAPE COMPONENTS

KEYWORDS: landscapes; landscape science; phytocenoses; agricultural impact; Ag-
riculture; landscape changes.

ABSTRACT. Agricultural impact as a factor of changing natural landscapes is quite
specific. The formation of agricultural landscapes is accompanied by a change in the
natural structure. The study of the types and intensity of agriculture on the components
of natural landscapes is of scientific and practical interest. Diagnostics of the features of
the change will allow you to adjust the specifics of agricultural land use and design
effective land reclamation measures.

Pe3ynbpTaThl CEIBCKOXO3SIMCTBEHHOTO BO3JEHCTBUS HA MPUPOAHBIE CHU-
CTEeMBI TIPUOOpETAOT Bce 0Oosee HeoOpaTHMEBIH xapakrep. CyllecTBYIOMIHE
YCIIOBUSL OJHOHANPABIECHHOTO PAa3BUTHS MPUPOJHOW M aHTPOIOTEHHOW CO-
CTaBJISIIONICH YCUITMBAIOT CTENEHb MmpeoOpa3oBaHusl (Hampumep, Tpu 3adoma-
YUBAaHUU TEPPUTOPHH, OBParooOpa3oOBaHUM, 3acoJeHUH). TakuM o0pazoMm,
OIICHUBAThH POJIb CEITHLCKOXO3IHCTBEHHOTO BO3JCHCTBYSI M ONPEAEIATH CTENCHD
YCTOWYUBOCTH MPHUPOJTHON CUCTEMBI HEOOXOJUMO B COUETAHHU C HMCCIENOBA-
HUEM TEHJEHLMH ecTecTBeHHOW AMHaMUKH [3]. B COBpeMEHHBIX YCIIOBHUSX
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MPOUCXOJUT pe3Kas HHTECHCH(UKAIUSI CEebCKOXO3SHCTBEHHOTO TPOU3BOJI-
CTBa, 3HAYUTEIBHBIA POCT MEXAHU3AI[MH U XUMU3AIMH, YTO MPUBOIUT K BO3-
HUKHOBCHUIO KAYCCTBCHHO HOBBIX CBSI3¢H MEXKIY CEIBCKHM XO3SHCTBOM U
OKpyXxaromieil cpenoil. Bo3aeiicTBue ceNbCKOTO XO3SUCTBA HA OKPYXKAIOLIYIO
Cpely JOCTaTo4HO creruduuHo. Bce MHOro0Opasue ceabCKOX03IHCTBEHHBIX
BO3JICHCTBHI MOKHO OOBEIMHUTE B CIIEAYIOLIHE TPyIsl (puc. 1):

* BHECEHHE IICCTHITH/IOB, MAHEPATHHBIX H OPraHHICCKHX YI00PEHHI
IIpuBHECEHHE B IPHPOAY *BHIOPOCHI TIPOJYKTOB CrOpPAaHHA TOILIHBA B IIpOIlecce

YY3KEPOAHEIX i BEINECTB W padoTHI

vy o CeIbCKOX034iiCTBEHHBIX MAITHH
CBOHCTBEHHBIX €M BEITIECTB,
*CTOKH XKHBOTHOBOJUCCKHX @C]JM H KOMIIICKCOB, CHIOCHBIX
HO B IMTOBBIIMIEHHBIX aM H

KOHIIE HTp AITIAX TpaH]I[Cﬁ, IKCIICPHMCHTEI JKHBOTHOBOZICTBA

*BEIPAINHBAHHE CETbCKOXO3AICTBEHHEIX PACTEHHIT
*HCIIONIB30BaHHE BOJBIL TSI OPOIIEHHA H JPYTHX ueneﬁ
*CCHOKOIMEHHE H BEIIAC CKOTA

H3pivanne n3 IIpHUPOIELI €€
BCHIECTBA

TIpeo6pazoBanme n *pacIamka, GOpOHOBaHHE H JPYTHe BHIBI 00padoTKH 3eMelb
epepacopeAeICHIE BEIECTBA *MeIHOpaIHA (OCyINeHHe, OPOMeHHe. KOPUeBKa)
TIPUPOJIBL *BHINIAC CKOTA (BHITANTEIBaHHAE, cOOif)

Puc. 1. Tume! ceaIbCKOX03IMCTBEHHOTO BO3AEHCTBUSA

HccnenoBanno 0COOEHHOCTEN CEIBCKOXO3AMCTBEHHOIO BO3ACHCTBUSA
Ha smaHamadTel Kypckoit obmactu mocesiieHsl paboTel A. J[. AxamuHOBa,
H. C. Kazanckoii, B. M. ®upcenkoBoii [6; 7]. Pe3ynbTaTsl nccienoBaHus BIU-
SIHUS BbIIIaCa Ha COCTOSAHUC q)HTOHeHO?,OB JIYTOBBIX creneu peACTaBJICHLI B
pabdorax M. A. Bopucosoii-I'ynenkosoit, J. b. Kpackosckoro, C. I'. Canpowro-
Boii, B. C. XKwmeixoBsa [2; 4; 8; 11].

B HamreM mccie10BaHUN pacCMOTPEHBI aCTIEKTHl H3MEHEHUS CTPYKTYPHI
" (QYHKIIMOHMPOBAHUS JTYTOBO-CTEMHEIX JaHamadToB Kypckoir obmactu mpu
BhINTace U ceHOKOIeHNH. CellbCKOXO03SICTBEHHOE BO3ACHCTBUE HAa PACTHTEIb-
HBIH TIOKPOB IIPOSIBIISIETCS] MPEXIE BCEr0 B MEXaHMYECKOM BO3JCHCTBHU U
OTUY)XIAEHHH HaJI3eMHOW (uroMacchl. PexuM BbIaca — OJJHa M3 OCHOBHBIX
MPUYHMH KOJIOTHYECKUX W3MEHEHMH JIyroB M cTeneil. Pesymprarel Habmrome-
HHUH TIOKa3alik, 4TO MoKa3aTeian (GyHKINOHWPOBAHHS JIyTOBOW CTENH MPH pas-
JUYHBIX BapHUaHTaX CEIbCKOXO3SMCTBEHHOTO HCIOJIB30BAHUS OIPENeNSIOTCS
coueTaHueM (pu3uKo-TeorpadUIecKux IMapaMeTpoB cpenbl. VIHTeHCHBHas
Harpy3ka MHHUIUHPYET IMaCTOWUIIHYIO TUTPECCHIO, COTPOBOKIAIONIYIOCS CHH-
JKEHUEM HaJ[3¢MHOHM (PUTOMACCH M NMEPBUYHON NMPOAYKIMHU, a TaKKe M3MEHe-
HHEM BHOBOTO COCTaBa, B OCOOEHHOCTH CTPYKTYpPbI JOMUHAHTOB. CHIDKEHHE
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WIK TIpeKpalleHHe BBIAca CONPOBOXKIAETCS CyKILECCHEH BOCCTAHOBIICHUS U
BO3BPAILECHUIO AErPaJUPOBaHHOIO MAacTOMIA K KOpeHHOMY cooOrecTBy. Cre-
NIeHb M3MEHEHUsI (PUTOLIEHO30B B pE3YNbTAaTe CEIIbCKOXO3SHCTBEHHOTO BO3-
JISWCTBHS ONPENIENIASTCS 110 BEJIMYMHE 3araca HaJl3eMHOH (hPUTOMACCHI, erpa-
JIalUM MIPOCKTUBHOTO IMOKPBITHS, BBICOTE TPaBOCTOS, BUIOBOMY pa3HOOOpa-
3110, (PUTOCOLMOIOTUUECKOMY CHEKTPY U JAPYTUM CHHTETHYECKMM IOKa3aTe-
1siM. CeHOKOIIEHNE, KaK BUJ CEIbCKOXO3SHCTBEHHOTO BO3/ICHCTBHUS HA U3yda-
eMble (hUTOLICHO3BI JYTOBBIX CTEIEH, KaK CBUACTEIBCTBYIOT PE3YJIBTATHI HC-
CIIeZIOBaHUS, SBISIETCS HanOoJee maaimei GopMoii aHTPOIIOTEHHOTO BO3CH-
CTBHS Ha PACTUTEIBHBIN MIOKPOB.

Kak mokaszamy pe3ysbTaThl HCCIIEIOBAHUS COCTOSHHS JYTOBBIX (PHUTO-
LIEHO30B TIPH Pa3HBIX BUJAX CEIbCKOXO3SHCTBEHHOTO BO3ICHCTBUS, CUHTCTH-
YecKHUe MMoKa3aTelu (BUA0BOE pa3zHOOOpasue, NPOSKTHBHOE MOKPHITHE, BHICOTA
TPaBOCTOSI, 3arachl HaJ3eMHOI (DPUTOMACCHI) CHHMIKAIOTCS MPU CEHOKOIIEHUH
MUHHMMabHO. VIHTeHCUBHOE CEHOKOIIECHHE M BBIIIAC COMPOBOXKIACTCS HHTPO-
JTyKIHeH CHHAHTPOIHBIX BUAOB. YBEIMYCHHE OJIM CHHAHTPOIIHBIX BHUIOB B
Cllyyae MacTOMIIHOM TUTpecCH NMPEeNsTCTBYET BOCCTAHOBIEHHIO €CTECTBEH-
HOHM pactuTenbHocTH. Ha ncenenoBaHHBIX MPOOHBIX IIIOMAAKAX JOJIS CHHAH-
TPOTIHBIX BUIOB BapbupyeT B npeznenax 20-45% ot obmero cocraBa. Makcu-
MaJlbHasl CTETICHb CHHAHTPOIM3ALMKM XapaKTepHa UI YYacTKOB YCHIIEHHOTO
BBIIIaca, a TaK)K€ YYacTKOB, HCIBITHIBAIONINX 3HAYNUTEIHHOE MEXaHHUYECKOE
BO3JICHCTBHE (YUacTKH, IPUYPOUYEHHBIE K CETH AOPOT U TPOIIHHOK).

Haubonee oOMIBHEI Clieylome BUABL: TOPENl MIEPOXOBATHIH, IMoxMa-
PEHHHK LIENKHH, Mapb Oenas, pyTKa IMoJieBast, NbIpeil Moa3y4uid, melpei cpe-
HUIi, OCOT TOJIEBOM, BRIOHOK moJjieBoii (Convolvulus arvensis), rpasunar ro-
poackoii (Geum urbanum), kpanuea asymomuas (Utrica dioica), 6oask moie-
Boii (Cirsium setosum), mosbiHb ropeKas (Artemisia absinthium), Tpexpedep-
Huk Hemaxyuwmit (Tripleurospermum inodorum), HHUBSHHK OOBIKHOBEHHBIH
(Leucanthemum vulgare), manpBa mpu3eMHCTasl, [IMPHUIA 3ATPOKHHYTAs, TO-
puna nosieBast. KonumdecTBO CHHAHTPOIHBIX BHOB Ha MOCTOSHHBIX HMPOOHBIX
TUIONIAIKaX M3MEHSAETCS B Mpejenax oT 5 10 25 Ha KB. M B 3aBUCHMOCTH OT
BU/Ia U WHTEHCHBHOCTH CEJIbCKOXO3IHCTBEHHOTO MCHOJb30BaHusA. ['ycToTta
M0OEroB CHHAHTPOITHBIX BHIOB JIOCTUTACT 67 3K3eMIUIIpOB Ha KB. M. Hamnbo-
Jiee 4acTo BCTPEYAIOTCsl MHOTOJIETHHE, KOPHEOTIPHICKOBBIE BUIBI (0OISIK 110-
JIeBOH, OCOT ToIeBoil). Jloyid CHHAHTpONM3anus pacTUTEIBHOTO MOKpoBa (u-
TOLIEHO30B CEHOKOCHBIX YTOJMM OTHOCHUTENIbHO HEBbICOKA. MOXHO OTMETHUTH
B3aMMOCBS3b U3MEHEHHH BHIOBOTO COCTaBa M CTPYKTYPHI (PUTOIIEHO30B B 3a-
BUCUMOCTH OT KPYTH3HBI, SKCIO3WIINH, CTENeHH CHHAaHTpomm3anuu. 0600-
IICHHBIE JAHHBIEC TI03BOJIMIIN BBIACTUTH HEKOTOPHIE 3aKOHOMEPHOCTH B CTPYK-
Type U QYHKIMOHUPOBAHUH (PUTOLIEHO30B, MPUYPOUCHHBIX K OMPEAEICHHBIM
reoMop(OJIOTHYeCKUM d3JeMeHTaM. MakcumainbHash BHUAOBas HACBHIIIEHHOCTh
oTMevaeTcst Uil PUTOLIEHO30B MEXBOAOTOKOBBIX MPOCTPAHCTB (B OTIEIBHBIX
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ciyuasx 10 35%). B mpenenax BOZOTOKOB, Ha JHHINAX JEHCTBYIOLIUX OBpa-
TOB, B MECTax Bpe3a OTMedaeTcs olliee YrHETeHHE PaCTUTEIBHOCTH U CHUXKE-
HHE CHHTETUYECKUX MOKa3aTeseH.

HaGmoneHust 1mokaspIBalOT, YTO YCTOWYHMBOCTH PACTUTENBHBIX CO00-
IIECTB K CEIbCKOXO3MCTBEHHOMY BO3/ICHCTBUIO BBIIIE B paliOHaX ¢ W30BITOY-
HBIM YBJI2)XKHEeHHEeM. BoccTaHoBNIeHHE TTOKa3aTeneil CTpyKTypsl U (YHKIIMOHH-
poBaHMSA (PUTOIIEHO30B B YCIOBHUSIX JOCTATOYHOTO YBJIAXHEHHS IPOHUCXOIMT
3HA4YUTEIBbHO ObIcTpee. I[Ipy cpaBHUTEIHHOM aHANIH3€ T€O0OOTAHUUECKUX OIH-
CaHWI TOCTOSIHHBIX MPOOHBIX IUIOLIAJKaX, NPUYPOUYCHHBIX K pa3HbIM BHUIaM
CEJIbCKOXO3SIICTBEHHBIX YTrOIWi, MaKCUMAJIbHBIE BEIMYMUHBI CHHTETHYECKHX
MoKazaTeael COCTOSHUS (PUTOIICHO30B BBIABICHBI [UIS Y9aCTKOB, ITOJBEPTaro-
IIUXCs CEHOKOILIEHHIO U CIabOMy BBINACY.

Takum o0pa3oM, JUIMTENBHBIH MHTEHCUBHBIHM BbINAc MPUBOIAT K 00e]-
HEHHUIO BUJIOBOTO pa3sHOOOpa3us, yBEJIMUYCHHUIO JOJIM CHHAHTPOIHBIX BHIOB.
Bunosoe pasHooOpa3sue — OoJiee YCTOHYMBAsS XapaKTEPUCTHKA (PUTOIIEHO30B,
NPU YCWICHUH NMAacTOUIHOIM Harpy3Kd €ro rokasaTeid yMEHbINAIOTCs 3HAUH-
TEJNBHO MEIJICHHEEe, YeM NPOEKTUBHOE IOKPBITHE U CPEAHss BHICOTa TPaBO-
cros. [Ipy mocTmacTOMITHON NeMyTalii BOCCTAHOBJICHNE BHIIOBOTO COCTaBa
MPOMCXOIUT 3HAYUTEIBHO MEUIEHHEE IO CPAaBHEHHUIO C APYTHMMHM MOKa3aTels-
Mu. OTMedaeTcsi KOppesiys U3MEHEHHS (PUTOCOIMNOIOTHIECKOTO CIIEKTpa U
CTEIICHN aHTPOIIOTEHHOH Harpy3ku Ha (PUTOIICHO3HI.
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IKOJIOTMYECKUA MOHUTOPUHT —
3®PEKTUBHBLIA HHCTPYMEHT KOHTPOJISA
U CHUKEHUA TEXHOI'EHHOI'O BJIMAHUA HEO@TAHOT' O
MECTOPOXKIEHHUA HA SKOCUCTEMBI

KJIFOYEBBIE CJIOBA: skonoruueckuii MOHUTOPUHT; 3KOJIOTHs; HE(TSIHBIE MECTO-
POXKIEHUS; 9KOCUCTEMBI; He(Tb.

AHHOTAIUS. PaccMOTpeHBl BOIPOCH! BEJEHHUs 3KOJOIMYECKOr0 MOHUTOPHUHIA TEX-
HOTEHHOTO BJIMSIHUSI Ha COCTOSIHHE OOJIOTHBIX (DHTOIICHO30B M YPOBEHHBIH PEXUM IIpH-
POAHBIX BOJ, COXPaHEHHs IKOCUCTEM Ha TEPPUTOPUM IPHPOAHOTO Napka B YCIOBUAX
SKCIUTyaTallii KypTaMBIIICKOTO BOJJOHOCHOTO ropH30HTa. [Ioka3aHo, 4To Ha OCHOBE pe-
3yJIbTaTOB JKOJIOTHYECKOTO MOHUTOPHHIA BIMSHUS BOZ03a00pa yHaloch NPEKpaTUTh
SKCIUTYaTalli0 KyPTaMBIIICKOTO TOPH30HTA IOA3EMHBIX BOA Ha TalbHHIKOBOM MECTO-
PO>KICHNN He(YTH M IPeIOTBPATUTD JETPANANNIO YHHKAIBHBIX MPHPOIHBIX KOMILICKCOB.

Tatiana L. Bespalova,
Candidate of Biology, Deputy Director, Natural Park “Kondinskiy Lakes”
named after L.F. Stashkevich, Sovetsky city, Russia

Natalya N. Korotkikh,
Senior Researcher, Natural Park “Kondinskiy Lakes” named after L.F. Stash-
kevich, Sovetsky city, Russia

ENVIRONMENTAL MONITORING IS AN EFFECTIVE TOOL
FOR CONTROLLING AND REDUCING THE TECHNOGENIC
IMPACT OF AN OIL FIELD ON ECOSYSTEMS

KEYWORDS: environmental monitoring; ecology; oil fields; ecosystems; oil.
ABSTRACT. The issues of environmental monitoring of technogenic influence on the
state of marsh phytocenoses and the level regime of natural waters, the preservation of
ecosystems on the territory of the natural park in the conditions of operation of the kur-
tamysh aquifer are considered. It is shown that based on the results of environmental
monitoring of the impact of water intake, it was possible to stop the operation of the
kurtamysh underground water horizon at the Talnikov oil field and prevent the degrada-
tion of unique natural complexes.
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Ha Tepputopun mnpupomHoro mnapka «KOHIUHCKHE o03epa» HM.
JI.®. CramkeBnya ocymiecTBisiercsi pa3paborka TalbHHKOBOrO HE(TSHOTO
MECTOPOXKICHUS [5], KOTOpasi BeAETCs C y4eTOM MPUPOJOOXPAHHBIX OrpaHH-
ueHuit [4; 6]. OnHUM M3 HanpaBlICHHH TEXHOTCHHOTO BIHUSHHUS OOBEKTOB HH-
(pacTpykTypbl He(TEIpOMbICIa Ha MPOTSHKCHWH ILIECTH JIET SIBJSUIACh DKC-
TUTyaTanus KypTaMbIIICKOTO MPECHOBOAHOI'O TOPH30HTA.

Ha ocHoBe aHanmu3a TUTEPATYPHBIX UCTOYHHKOB U (POHIOBBIX MaTepHa-
JIOB ele 710 Havaia 3KCIUTyaTalliy KYPTaMbIIICKOTO TOPU30HTA COTPYAHUKAMHU
MPHUPOAHOTO TMapKa OBUT CAETAaH MPOTHO3, YTO O0TOOp 3HAYUTEIHHBIX 00BHEMOB
BOJIbl JTAHHOT'O TOPH30HTA MOJXKET MPHUBECTH K (OPMHPOBAHHUIO BOPOHKH Jie-
npeccuu paguycom 10 10 KM, 94TO BBI30OBET MaJCHUE YPOBHS TPYHTOBBIX BOJ
Ha 9TOM Yy4acTKe, OCyIIeHHe 00JI0T, OOMeJIeHHe MaJIbIX PeK (BILUIOTH JI0 UCUE3-
HOBEHHMS1), U3MEHEHUE PACTUTEIBbHBIX KOMIUICKCOB, AErpalallii0 eCTeCTBEH-
HBIX JIAaHTI1a(hTOB.

Jlyisi KOHTpOJISI BIMSIHUSL BOJI03a00pa Ha TPHJIETAIONINE YKOCUCTEMBI C
2005 r. ObUT OpraHU30BaH T'MIPOJIOTHYECKHUI, IUIPOTe0IOTHYECKHI U Te000-
TAHWYECKU MOHHMTOPHMHI B IpeJeiiax BIMAHUS (HOPMHPYIOIIEHCS BOPOHKU
JICTIPECCHU.

C Uenblo BBISBICHUS M3MEHEHHS THAPOJIOTHUECKOTO PEKHUMa BEPXHETO
TOPU30HTA TMOI3EMHBIX BOJ| MMOJ] BIMSHHEM BOj103a00pa ObUT 00YCTPOEH CTBOD
u3 12 HAOMIOAATENBHBIX THAPOTEOJOTHUECKUX CKBAXKHUH HA PA3IUYHOM yale-
HUHM OT MecTa Bomo3abopa (tabmn. 1). JIns BBIABICHUS NWHAMHKH YPOBHEBOTO
pexuMa MOBEPXHOCTHBIX BOJ ObUT 3aJI0KEH BOJOMEPHBIA MOCT B BEPXOBBAX
p.- b. Enbrs.

Tabmuna 1
Paccrosnue ot Boz[03a60pa J10 TUAPOTCOJIOTHICCKUX CKBAXKUH
Ne ckBaxkunbl | 1 2 3 4 5 6 7 8 9 10 11 12

Paccrosnne 0| 100 | 150 | 350 | 470 | 515 | 705 | 915 | 1370 | 1900 | 2340 | 3045
(M)

B xo71¢ BbIMOSHEHUS padOT MO BEACHHIO THIPOJOTHISCKUX HAOIIOICHUI
B 30HE Pa3BUTHUSI BOPOHKH JICTIPECCHU B TEUCHHE BCErO MEPHOIa MOHUTOPHHIO-
BbIX uccuenoBanuid (2005-2018 T.) BEIMOTHSITICE CISAYIONIHE HAOTIOICHHS:

1) oguH pa3 B TpH [IHs B NEPUOJ, KOTAa BOJOEMbI CBOOOIHBI OTO JIbJA,
MPOU3BOIUIIUCH 3aMePBl YPOBHS IIOBEPXHOCTHBIX BOJ] HA BOJIOMEPHOM IIOCTY;

2) omuH pa3 B JECATh JHEH KPYIJIOTOAMYHO TPOU3BOIUIKCH 3aMephl
YPOBH IMOJI3EMHBIX BOJI Ha HAOFOAATEILHBIX THIPOTEOIOTHICCKIX CKBAKHHAX.

AHayn3 IMHAMHKH YPOBHEBOTO PE)KUMA MOI3EMHBIX BOJ Ha HAOJ01a-
TEJIbHBIX CKBAKHHAX OKA3aJl, YTO 33 MEPHO IKCILTyaTallMi KYyPTaMBIIICKOTO
TOPH30HTA, BIMSHHE BOJ03a00pa pacmpOCTPAHUIIOCH IO PACCTOSHHS Oosee
1000 m (pwuc. 1).
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Puc. 1. CHmKeHne ypoBHS IMOI3€MHBIX BOJ 11O THAPOCKBakmHE No 8

[TockonbKy CHIXEHUE YPOBHS MOA3EMHBIX U OBEPXHOCTHBIX BOJ MOT-
JI0 TIPUBECTH K 3HAYMTEILHOMY YMEHBIICHUIO BOJXHOCTH PEKH EHBIS — OCHOB-
HOTO BOJIOTOKA, MHUTAIOIIETO O03. APaHTyp, UI1 BBIABICHUS 3aBUCHMOCTH
YPOBHEBOTO PEXHMa BOJOEMOB TEPPUTOPHH NPHPOJHOTO NMapKa OT BIUSIHUSL
BOJ103200pa ObUTH NPOaHATM3UPOBAHbI Pe3yIbTaThl THAPOJIOTHUECKUX HAOIIO-
JneHuit Ha p. EHbIA (cpenHee TeueHHe) U 03. ApaHTyp, HaXOAIUXCA B IIpese-
JIaxX KOCBEHHOT'O BIIMSIHUSI PACTIPOCTPAHEHHSI BOPOHKH JCTPECCHHU.

[MoctpoeHHble TpadUKKU U JIMHUM TPEHJOB MOKA3bIBAIOT, YTO B MEPHO,
KOT/1a TIPOSIBIISIIOCH BIMSIHUE DKCIUTyaTallid KypTaMbIIICKOro ropu3onTa (2004-
2011 rr.) ypoBHEBBIH PEKHUM ITUX BOIHBIX 00BEKTOB CHIKAICS (pHC. 2).
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= [ HbIA ApaHryp
NuHefHa A (EHbIA) Nuxelnan (ApaHTyp )

Puc. 2. CHnxeHue ypoBHs IOBEPXHOCTHBIX BOJ,
Ha THUAPOJIOTMYECKHX NOCTax Ha p. EHbIA U 03. ApaHTyp
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Iocxne Toro, kak, B COOTBETCTBUH C NPEIIHCAHUIMH IPHUPOIHOTO Map-
ka, HeprenoobBatomum npennpusituem TIIIT «Ypaiinedrerasy» Obuia npose-
JieHa padoTa 110 epexoy Ha UCIOJIb30BaHKE MOJATOBAPHBIX BOJ IS TOJAEP-
JKaHUsl TUIACTOBOT'O JABJICHUS, YTO MO3BOJIMIIO OTKA3aThCsl OT AKCILIyaTaluu
KypTaMBbIIICKOTO BOJAOHOCHOTO ropu3oHra, ¢ 2011 r. Hauanochk HOCTEeNEeHHOE
BOCCTaHOBJICHUE YPOBHS BOJ0EMOB (puc. 3, 4).
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Puc. 3. [loBpllIeHHE YPOBHS NOA3EMHBIX BOJ 110 THAPOCKBakuHE Ne 8
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Puc. 4. TloBsIIeHne ypoBHS OBEPXHOCTHBIX BOJI
Ha THUAPOJIOTMYECKHX NOCTax Ha p. EHbIA U 03. ApaHTyp

C 1enplo KOHTPOIIS BIMSIHUS BOJI03a00pa Ha PACTHUTENBHBIM MTOKPOB HA
y4JacTKax, CONPEAENbHBIX ¢ MECTOM BO03a00pa, B MpeAenax MperoiaracMon
BOPOHKH JIeNIpeccHy Obla 3aiokeHa ceThb n3 10 reo00TaHNYeCKNX MOHUTOPHH-
TOBBIX NPOOHBIX IUIOMIAJEH, Ha KOTOPBHIX exeronHo B mepuox 2005-2011 rr.
MPOBOIMIINCH T€000TAHNIECKHE ONMCAHHUSA [2].
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[IpoOHble mromamy it reo00TaHMYECKUX OMMCAHUM OBIIIM 3aJI0KEHEBI
B TOMOTEHHBIX YYaCTKaX PacTHUTENBbHOCTH, NMPEACTABISIONIUX OIO3HABAaEMBbIC
Ha IJ1a3 BapUaHTHI CYXUX U BJIQKHBIX JIECOB U OOJIOT.

3a nepuo HaOMIONEHUH HA JIBYX MPOOHBIX IUIOMIAMSX, 3aI0KEHHBIX B
COCHSIKax OpYCHHYHO-3€JICHOMOIIHO-JTMIIaHHUKOBBIX, U3MEHEHUH B CTPYKTY-
pe ¢uToIIeHO3a U COCTOSIHUM IPEBECHOTO, TPABSIHO-KYyCTAaPHUYKOBOTO U MOXO-
BO-JINIIAITHUKOBOTO SIPYyCOB HE BBISABIICHO.

BbIABIEHBI H3MEHEHHS CTPYKTYPBI COOOIIECTB, KU3HEHHOCTH, BUIOBOTO
COCTaBa M COOTHOIICHUS 3KOJIOTUYECKHX TPYIIT pacTeHUH Ha MPOOHBIX ILIONIA-
JIIX, 3QJI0KCHHBIX B Pa3IMYHBIX THIAX OOJOT. DTO cBA3aHO ¢ Oojee OBICTPOit
peakiyel OOJOTHBIX JKOCHCTEM Ha HM3MEHEHHWE THAPOJIOTHYECKHX YCIIOBHH
npouspactanus BuIoB. OcTpee Bcero Ha MOHMKEHHE YPOBHS TPYHTOBBIX BOJ
pearupyroT mepexoHbIe YUaCTKH Ha rpanuile jgec-0omoto. daxe B 2009 r., ko-
TOpI)IfI OTJIMYAJICA AOBOJIbHO BBICOKMM YPOBHEM BbINIABIINX aTMOC(bCpHLIX
0CaJIKOB, Ha 3THX y4acTKaxX HaOJI0JaJI0Ch SIPKO BBHIPaYKEHHOE OOCHhIXaHHE.

Ha Bcex 0O0JOTHBIX IJIOMIAIsX MPOU30ILIO W3MEHEHHE CTPYKTYPhI MHK-
popeinbeda. 3HAUNTEIBHO TOBBICUIIOCH KOJIMYECTBO BO30OHOBIICHUS IPEBECHBIX
MOpoJ Ha MPOOHBIX IUIOMAAAX B IMpelenax COCHOBO-KYyCTaPHHUYKOBO-
cdaraoBoro u 0epe30BO-KyCTapHHIKOBO-charHoBoro Oomnota. IIpomsomnnio u3-
MEHEHHE COOTHOLICHWS POJH BHIOB PA3IMYHBIX 3KOJOTWUECKUX TPYyNH B Gop-
MHPOBAHHUHN TPABSHO-KYCTaPHIYKOBOTO 1 MOXOBO-JIMIIAHHUKOBOTO SIPYCOB.

YBenuumiach MO3an4HOCTh CTPYKTYPBI MOXOBOTO TIOKPOBA 3a CYET MO-
BBIIIEHHUS POJM BHJOB-COJOMHUHAHTOB, BBI3BAHHOTO (OPMHUpOBaHHEM Ooiee
Pa3HO00pa3HbIX IKOJIOTHUECKUX YCIOBHHU Ipou3pactanus. B MouakuHax BO3-
pocia ponb 3eIeHBIX MXOB [1].

[Tpouzomienine U3MEHEHHMs TTOJITBEPIKAAIOT PE3KOE CHIKEHUE YPOBHS
00JIOTHBIX BOJ| HA Y4acTKax 0OJOTHOTO KOMIUIEKCA B IIpeJieNiaX BIUSHHS BOJO-
3abopa [3].

Ha npoOHbIx momaasx mpouspactaer 00JbIIoe KOJINIECTBO PEIKUX U
HYXJAIOIIUXCcsA B OXpaHe BHJOB pacTeHUi. B CBS3M ¢ MPOMCXOMAIUMH H3MeE-
HEHUSIMH YCJIOBHI MPOM3pACTaHUsI OHM HAXOJMINCH 110l YTPO30H MCUE3HOBE-
HUS Ha JAaHHOM y4acTKe.

Hannumne yka3aHHBIX BHJOB PACTEHUI, a TAKXKE YHUKAIbHAs CTPYKTypa
60JIOTHOTO MaccHBa, KOTOpas Havdaja M3MEHSTHCS I0J] BIMSHUEM CHHKEHUS
yYpOBHSI OOJIOTHBIX BOJI, IBHJIUCh OCHOBAaHUEM [T B3STHSA O] OCOOYIO OXpaHy
3TOro OOJOTHOTO KOMIUIEKCA U MIPUHATHUA HGOGXOHI/IMBIX MEp JId HEAOITylIe-
HHS ero Jerpaiainm.

IponomxkeHue Bogo3abopa MOTIIO MPUBECTH K HAPACTAHHMIO W3MEHEHHS
YPOBEHHOT'O pPEKHUMaA OOJIOTHBIX BOA W BO3HHMKHOBCHHIO YT'PO3bI JACTpaigalriu
6onoTHOrO KOMILIeKca. KpoMe Toro, mpojioyKeHHe CHIKSHUsI YPOBHS TPYHTO-
BBIX BOJI MOIJIO TIOBJIEYb M3MEHEHHMSI M B JIECHBIX PACTUTEIILHBIX COOOIIECTBAX.
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ITockombKy Ha OCHOBE NPHUPOAOOXPAHHBIX PEKOMEHAAIUA C OKTIOPS
2010 r. skcruTyaTanus KypTaMbIIICKOTO BOJOHOCHOTO TOPH30HTA ObLIa TpeKpa-
IIeHa, MOHUTOPHHTOBBIE HcclienoBanust B 2011 . ObUTH HATPaBJICHBI HA BBISB-
JICHUE TIPOLICCCOB BOCCTAHOBUTEIBLHOW THHAMHUKH PACTUTEIBHBIX COOOIIECCTB.
IIporeneunsie B 2011 r. onucanus reo00TaHMYECKUX MOHHUTOPHUHTOBBIX MPOO-
HBIX IUIOIIA/ICH U CpaBHUTENBHBINH aHain3 ¢ pesyinbratamMu 2005-2010 rr. noka-
3aJIM, YTO M3MEHEHHS HOCAT pa3HOHAINPABIICHHBIN XapakTep. JTO CBSI3aHO C TeM,
YTO TOCIIE MPEKPaIIeHNs SKCIUTyaTalui KypTaMBIIICKOTO TOPH30HTA B SKOCH-
cTeMax, HaXOIIINXCS Ha Pa3IMIHOM yIAJICHHH OT Bogo3abopa, ObUT OTMEUeH
Pa3HBIA OTKIMK Ha M3MEHHUBIIHECS THIPOJIOTHYCCKUE YCIOBHSL.

B nacrosmiee BpeMst B 30HE BIMSHUS BOZ03200pa MPOM30MIIO IPaKTHIE-
CKH TIOJTHOC BOCCTAHOBJICHHUE YKOCHUCTEM K MCXOTHOMY COCTOsIHHUIO. TakuMm 00-
pa3oM, Ha OCHOBE PE3yJbTaTOB JKOJOTUUECKOTO MOHHTOPHHIA BIHMSHUS BOIO-
3a00pa Ha IKOCHCTEMBI MIPUPOTHOTO apKa YAAIOCh MPEKPATUTH SKCILTYaTAIIUIO
KypPTaMBIIIICKOTO TOPU30HTA MOA3EMHbBIX BOJ Ha TaJbHUKOBOM MECTOPOKIACHHUU
HeTH, TeM CaMbIM MPEIOTBPATUTH ACTPAJAIMIO U YHHUTOKCHHE YHUKAIBHBIX
MPUPOTHBIX KOMIUICKCOB Ha 0CO00 OXPaHsIEMO IIPUPOTHOMN TCPPUTOPHH.
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BO3JIEVICTBUE JIECHBIX IIOKAPOB HA KOMIIOHEHTBI
T'OPHO-TAEXXHBIX TEOCUCTEM NMPUBAVKAJIbS
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AHHOTALMUSA. B Hacrosmee BpeMs pacmpocTpaHeHHe MmoxapoB B IlpmOaiikaibe
HOCHUT BO3PACTAIOIINI U IOBCEMECTHBIH XapakTep. DTO KacaeTcsi He TONbKO PaBHUHHOM
YacTH, HO M yJaJeHHOW TOpHOW Tepputopuu. Ero BIMSHUIO MOABEpIKEHBI BCE KOMIIO-
HEHTBI TOPHO-TACXKHBIX JaHMmapToB. B maHHOW paboTe paccMOTPEHO BO3JCHCTBHE
MOKapOB Ha KOMIIOHEHTHI TeoucTeM Tepputopuu IlpumMopckoro xpebra (3amagHoe
IIpunbaiikanee), ero 3amagHoro MakpockioHa. HawGosiee moaBep)keHa H3MEHEHUSIM
PacTUTETBHOCTb, KOTOPAsl Ha KIFOUYEBOM YJacTKe HAXOJWUTCS €Ile B HaYaIbHOH CTaauH
BOCCTaHOBIECHUS. Taxke OBLIM M3MEHEHBI THIPOIOTHYECKHE XapaKTePUCTHKU MOCTIIH-
POTEHHOTO yJacTKa ¥ CBOHCTBA MOYB.

Irina N. Bilichenko,
Candidate of Geography, V.B. Sochava Institute of Geography of Siberian
Branch of Russian Academy of Sciences

IMPACT OF FOREST FIRES ON COMPONENTS
OF MOUNTAIN-TAIGA GEOSYSTEMS OF THE GISBAIKALIA

KEYWORDS: mountain taiga geosystems; post-pyrogenic geosystems; succissations;
Forest fires.

ABSTRACT. Currently, the spread of fires in the Gisbaikalia is increasing and wide-
spread. This applies not only to the flat part, but also to the remote mountainous area.
All components of mountain-taiga landscapes are affected by it. This paper considers
the impact of fires on the components of the geosystems of the Primorskii Ridge (West-
ern Gisbaikalia) and its western macroslope. The vegetation is most susceptible to
changes, which in the key area is still in the initial stage of recovery. The hydrological
characteristics of the post-pyrogenic site and soil properties were also changed.

BoszeiicTBue 1moxapoB 3HAUUTENBEHO YCHIIMIIOCH B TIOCTIETHEE BpeMsI Ha
tepputopun Poccun. B MpkyTckoil obnacTi ¢ ero OorpoMHON TeppHTOpHEi
curyanus eme 6onee cioxHast. 3a 2017-2019 rr. B Upkyrckoii obxactu npo-
u301LI0 Oojee 2,5 ThICAY TOXapoB Ha Iuromaan Oonee 1,8 muH ra neca [1].
Bonbmas gons cropeBHIMX JECOB HAaXOAUTCS B TPYIHOJOCTYIHBIX MECTax,
KOTOpPBIE HE TyIIATCS B CBSI3U C TPYJOEMKOCTBIO U JJOPOTOBHU3HOI 3TOr0 mpo-
necca. B menom, neca MpkyTckoit 06JacTH XapaKTepU3yIOTCs BEICOKOW cTere-
HBIO TIPUPOTHOM TTOKAPHOH omacHocTH [2].

ITosxapsl B ropax TakXe OTHOCSTCS K TPYAHOMOCTYIHBIM, MO3TOMY
HUMEIOT OOJNBIINE TUIONIAIN PACIPOCTPAHEHHS U ABJSIOTCS OJHUM H3 BaXKHEH-
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muX (aKTopoB, BIUAIOUIMX Ha COCTaB, CTPOCHUE U Pa3BUTHUE KOMIIOHCHTOB
reocucteM rop. CoriacHo MaiiopoBoii [3] muporeHHbIiH (akTop BiHseT He
TOJIBKO JUHAMMKY JIaHAMIA(TOB, HO U CTAHOBHUTCS MPUYMHOMN IBOJIOIMOHHBIX
nepectpoek. Yacto nanmmadTHas CTPYKTypa FOPHBIX PETHOHOB CKJIA/[bIBACTCS
U3 Pa3IMYHBIX CTAJUH MOCIEIOXapHBIX CYKIECCHH, KOTOPbIE UMEIOT Pa3HbIi
BPEMEHHON HMHTEpPBAJ] M COIPOBOXKIAIOTCS HM3MEHEHUSIMH 3KOJIOTHYECKOTO
00JMKa BCeX KOMIIOHEHTOB reocHCTeMbl [4]. B CBs3M ¢ 9TUM yBeIMYMBACTCS
nanamadTHOEe pasHooOpasue balikambCKOTO pernoHa, HO MPU 3TOM YacTo pac-
MPOCTPaHEHHE KPYIHBIX MOXKAPOB COBMAAACT C JOMHHUPOBAHHEM B TEPPUTO-
PHATBHOM CTPYKTYpE YCTOHUHNBO-TIPOM3BOIHBIX COCTOSIHAN TeocucTeM [5].

YcroiuuBEIe TOBAJIBHBIE MTOXKAPB! BHI3BIBAIOT CMEHY IOPOJ Jieca, pac-
TUTENBHOTO TIOKPOBA, CIIOCOOCTBYIOT BOJHOW M BETPOBOM SPO3UH, YXyALIAIOT
PEXKHMM CTOKa B peKax. B CHIPBIX M BIXKHBIX THIIAX JIeCa BO3HUKAIOT MPOLIECCHI
3a00JIauMBaHMsl, HA TOPHBIX CKIIOHAX YCHUIJIMBAIOTCS CEJIEBbIE TOTOKH, CHE)KHBIE
JIABHHBI U OTIOJI3HH, U3MeHseTes (iopa, payHa, CTPYKTypa BCero OMOICHO3a.

HeILOCTaTOK JaHHBIX 06 U3MCHCHHUHU KOMIIOHCHTOB J'IaH[[IlIa(bTOB noa
JISWCTBHEM MUPOTeHHOTO (haKTopa M LIMPOKUM pacnpocTpaHeHueM B MpkyT-
CKOH 00JacTH IOKapoB, MX AKTUBHEHIINM BO3ACHCTBHEM Ha T'EOCHCTEMBI
OTIpeZIeTsAeT aKTyalbHOCTh JaHHBIX McclenoBaHuid. Hanbonee moxpoOHO n3y-
YaJiCh PACTUTEIHHOCTh M THAPOIOTHUECKHE XAPAKTEPUCTUKH, a TaKXKe MOY-
BEHHBIH MOKPOB.

B cratse paccmaTpuBaeTcsi BO3IEHCTBHE MOXKAPOB Ha KOMIIOHEHTHI TOP-
HO-TaeXHBIX TeocucteM [Ipumopckoro xpedta. [IpoTsruBaercsi OH OT HMCTOKA
pexu AHrapbl ¥ TSHETCS Ha CeBepo-BOCTOK Ha 250 KM BOJNb 3amajHoOro Oepera
o3epa baiikan. Beicmas Touka ero rosen Tpexrosnoseiii 1746 m. Paiion uccie-
JIOBaHUs BXOJIUT B LIeHTpaibHYO0 3KOJOrM4ecKyro 30Hy baiikanbckol mpupo-
Hoit Tepputopuu (BIIT) u oTHOCHTCS K BogocOopHOMY Oacceiiny o3epa baiikai.

Jlanmmag)tHast CTpyKTypa peruona, coriacuo B. C. Muxeey [6], yet-
KYyI0 pa3JielsieTcsl Ha BBICOTHBIE Tosica. [10robloBbie PeKOIeCHO-Tae)KHbIE
JaHAmadTel ¢ y4acTKaMH TOPHBIX TYHIpP CMEHSIOTCS TOpHO-TaeXHbIMH. [lo-
Clie/IHUe UMEIOT Hauborbiiee pacnpocrpanenue (70-80%).

[TouBsl XpeOTa MaJOMOIIHBIE C OOJETYCHHBIM T'PaHYJIOMETPHYECKUM
COCTAaBOM M PA3JIMYHON CTEIeHbI0 3ameOHeHHocTH. Kpome Toro, s HUX Xa-
PaKTEpHO BBICOKOE COJIEp)KaHHWE T'yMyca B BEPXHHX T'OPHU3OHTAX, CHHKAIOIIe-
Tocsl ¢ TIyouHoi [7].

OOBeKTaMH HCCIEIOBAHUM IOCTYXWJIH TOPHO-TA€)KHBIE TEOCHUTEMBI
3amagHoro MakpockioHa [Ipumopckoro xpedra. Ha pucynke 1 moxa3zansl oc-
HOBHBIE apealibl 0XKAPOB Ha TEPPUTOPUM LiEHTpallbHOH Yactu IIpumopckoro
xpebta [8]. IToxkapsl peryaspHO MPOUCXOAIT B JKapKUe W CyXHe MEPHOIbI B
IMOATOJIBIIOBOM TIOACE M BCEX YACTAX TOPHO-TACKHOTO ITOsCA HpI/IMOpCKOFO
xpebTa, ocobenHo HaunHas ¢ 2015 r., 1151 KOTOPOTO XapaKTEPHO MOBBIIICHHEM
TEeMIIEpaTyphl BO3yXa U yMEHbIIEHUEM KOJIMYECTBA OCAIKOB.
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g i Z X * prasHuinoleToki 4
Puc. 1. OcHoBHBIE apeaisl pacnpocTpanenus noxapos B 2000-2019 rr.
Ha (parmeHTe Mo3anku KocMocHuMKOB Landsat 7 ETM+Land Cover (USGS)

OTYeTNUBO BBIIEISAETCS YYaCTOK Ha CEBEPO-BOCTOKe (ypouwiie Stop-
ronen; Tpexronosslit-pyueit Ynan-Xan). B teuenne 2015-2017 rr. 3xech cro-
peno 6omee 100 kM® TOPHO-TaeXKHBIX TeocrcTeM. [10%aphl OTMEUEHBI 110 BCe-
My BBICOTHOMY NpPOQMIIO, OT TOJBIOBBIX KYCTapPHHKOBBIX T'€OCHCTEM Ha BO-
Jlopaszene, KpyThIX CKIIOHOB U B IIPEATOPbE.

Y4acTok mcciienoBaHust BXOAUT B 3anaaHo-IIpubaiikambsckuii muposto-
THYECKUI OKpPYT — C BapbHUpOBaHMEM KosimdecTBa moxapos ot 0,1 mo 0,5 Ha
100 Thic. ra 3a ce3oH. [Ipu XapakTepHCTHKE MHPOJIOTHYECKHX OKPYroB HpH-
HHMaJach BO BHUMaHHUE OIEHKa pesibeda (BhICOTA, pPaCUJICHEHHOCTh), KIuMara
(cezonnas quHamuka). KiMaT yMepeHHO XOJOAHBIN BiaxHbIi. OOmuil don
CO3JAI0T COCHSIKM TPaBAHO-KycTapHHYKOBBIE. [To XxpebTam BcTpedaroTcs TeM-
HOXBOMHBIE KyCTapHHYKOBO-3E€JICHOMOIIHBIE Jieca. [ OpUMOCTb JIECOB MOBBI-
IIeHHas. MakCUMyM HOXapHON ONAaCHOCTH MO YCIOBHUSM MOTOJbl 1 MAKCUMYM
TOPHUMOCTH — BECHOH, B Mae.

B uccnenyemoii yactn xpe0ta BbieneHo 16 moxkapos ¢ 1999 r. (Bcero
okono 500 km%). Omun Karactpoduueckuii moxap 2016 r. (Goxee 2000 ra, B
cpenneM oxosio 10000 ra), oxBaTui BoJIOpa3/ielibHbIE BEICOKOTOPBSI K CEBEPY
ot r. Tpexronosslii. [lanee, Ha 1000 ra pacnpocTpaHmINCh 3 KPYIHBIX MOXKapa

200



(ot 201 mo 2000 ra, B cpeanem). Okomo 100 ra — 310 cpemuue (ot 21 10
200 ra,) u Menkue. KpynHble noxapbl XapakTepHU3UPOBAIIUCH BHICOKOW CTere-
HBIO BBITOpaHUS, Korjaa JIpeBoctoil ruOHeT Ha 60% wiu mosHocThio. [1ouBbI
BBITOPAIOT JI0 MUHEPAJIBHOTO CIIOS.

Ha nannoii Tepputopun (puc. 2) ObLIM NPOBENEHBI MOJEBBIE PabOTHI,
ClleNIaHbl OIMCAHMs MOCTIIUPOTEHHBIX JIAHAMA(TOB B Pa3HBIX MECTOMOJIOKEHH-
sx. Bompmas gacte mokpeITo nokapom 2016 r. B rompmax, Ha BeicoTax 1400-
1500 M cymecTByeT MecTa, TAe KeAPOBEIA CTIaHUK Cropell MOJTHOCThI0. Ha BEI-
core 1380 M BCTpewaroTcsi y4acTKH C ISATHHACTOW Tapbhl0 €PHHUKOBBIE C POIO-
JICHIPOHOM JIMIITAWHUKOBBIE C BHITOPEBIINM KEAPOBBIM IOApOCTOM. UyTh HIKE
UIYT KeIPOBBIE C EPHUKOM M KEIPOBO-CTIAHUKOM B TOJIECKE KHIIpeHHbIe. 3a-
MaJHBIl MaKpOCKJIOH MOKPBIT TOPENbIM, B OCHOBHOM COCHOBBIM CYXOCTOEM C
OOMJIBHBIM TIOJIPOCTOM KHIIPEsI M YHCTOTENA Ha OOHa)KEHHOM KaMEHUCTOM CyO-
ctpare. CooOIecTBa KUIIpess BCTPEUaroTCs U BhIIIE, B TOATONBIIOBOH 30HE Cpe-
JIi COCHOBOTO cyxocTost. BOnm3u pyubs YnaH-xaH, Ha BeicoTe 500 M, Ha KpyTOoM
CKJIOHE COCHOBBIN TPaBsIHOM JIeC ¢ OOMIIBLHBIM MOJAPOCTOM OCHHBI.

Jlnst OLIeHKH BIMSHHS MUPOreHHOTO (haKTOpa Ha THIPOJOTHYECKUH pe-
JKUM BBIOpaH BOmocOOp pydbst SITop, BomocOOpHAs TEPPUTOPHS KOTOPOTO TO-
KPBITa Pa3HOBO3PACTHBIMU rapsmu. CpaBHEHHE XapaKTEPUCTHK PEYHOTO CTOKA
3TOro py4bs (3a Temblii mepuoa 2019 r.) M HEHapYIICHHBIX PyYbeB TOKA3ally,
YTO a0CONIOTHBIC 3HAYCHUS W aMIDIUTYIBI CyTOYHBIX KOJEOaHUH TeMIlepaTyphl
BOJIBI BhIIIE HA pydbe SATop. Takas ocOOCHHOCTH CBOWCTBEHHA Oojiee porpeBa-
€MBIM JHEM TOBEPXHOCTIM Ha pydbe. B CBS3H ¢ 3THM, TeMITepaTypHBIH PeXIM
BOJbI UBMCHACTCA U YBCIIMYHUBAIOTCA MEPEMaabl MEXKXAY JHEBHBIMU WU HOYHBIMU
TemrnepaTypaMu. AMIDITUTYAbI KojeOaHWid ypOBHS BOJABI OOJIbIIE TO-BUIUMOMY
3a CYeT YHMYTOXKEHMS €CTECTBEHHOM IMOJCTUIIAIONICH MOBEPXHOCTH BOAOCOOpa
rocJie Mokapa, a peXUM MHHEpalu3alMi HEe YCTOWYMB. XUMHYECKHIl cOCTaB
BOJIBI PYUYBEB MOCTIE MOXKAPOB B IIETIOM COXPAHIETCS], BO3MOXKHO 00YCIIOBICHHOE
MOKapaMH MOBBIIICHUE KOHIICHTPAIIMH HUTPATOB, THAPOKapOOHATOB [9].
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Puc. 2. KiroueBoil yuacTok «Ypouuiie SAtop — romner Tpexronossiit —
pyueii Ynan-Xan» Ha kocMocHuMKe Landsat 8 OLI (4-5-1, 03.07.2017)

[MuporenHast TeCTPYKIHS JIECHBIX SKOCHCTEM HEH30€KHO BEJIET U K Je-
rpajlaliiy FOpPHBIX MOYB, KOTOpPHIE IOTOM BOCCTaHABJIMBAIOTCS MHOTHUE JIECS-
Tunetus. B pesynbraTre NpoXoXAEeHUs MOKApOB B MOYBAX YMEHbBILAETCS KUC-
JIOTHOCTb M COJEpXaHHE OPraHUYEeCKUX BEUIECTB M3-32 UX MHHEPAIHU3ALMH.
Ha yuacTkax paifoHa romblia TpexroaoBoro orMedeHo Ooliee HHU3KOE COMAep-
JKaHUE TyMyCa B BEPXHUX TOPU30HTAX MHUPOTCHHBIX MOYB IO CPABHECHUIO C
MOYBaMH Ha HECTOPEBLIMX TEPPUTOPHsX. Takke ObUIO BBISIBICHO YBEIMYCHUE
konnenrpauu Ca, Ma, Mn, Cr, Cu, Co, Ni [7].

Takum obpazom, B 2015 r. 3HaUKMTENBbHAS TUIONIA/b YYACTKa «YPOUHIIIS
Atop — ronen Tpexrososelil — pydel YnaH-XaH» MOABEPIVIACH OTHIO IIOYTH
MOJIHOCTHIO, U3MEHUB TIPH 3TOM TOPHO-TACKHbIC JTaHAA(THI U X KOMIOHEH-
Thl. Bosbllle Bcero mocrpanan pacTUTENbHBIM MOKPOB, a TAKKe W3MEHUIIUCH
XapaKTEPUCTUKU THAPOIOTHUECKOr0 PeKUMa U CBOMCTBA MOYB.

Hccneoosanue evinoaneno npu @urancosoii noodepocke POOU u
T'®EH Kumas 6 pamkax nayunozo npoexma Ne 20-55-53030 'OEH a.

202



HNudopmanuoHHbIe HCTOYHUKHU
1. TocynapcTBenHbIi noKIag «O cOCTOSHMM M 00 OXpaHe OKpy’Karouen cpe-
11 Upkyrckoit obmactu B 2019 rogy». — HUpkyrck : OOO «Meranpusry,
2020. - 314 c.
2. Jlonatuna, JI. H. EcTecTBeHHBIC W NHPOTCHHBIC MOYBBI [IpUMOPCKOTrO
xpe6bta / 1. H. Jlonatuna, U. A. benozepuesa // U3Bectust pkyTckoro rocy-
nmapctBeHHOTO yHHBepcutera. Cepmst: Haykm o 3emme. — 2020. — T. 33. —
C. 73-87.
3. Maiiopoga, JI. I1. Bo3zaeficTBre JECHBIX IOKapOB HA SKOCHCTEMBI H KOMITO-
HEHTHl TPUPOAHOW cpenbl (Ha mpuMepe XabapoBckoro kpas) /
JI. TI. Maiioposa, A. 1. Cansikos, FO. . Cera. — Tekcr : anekTpoHHbIH // Yae-
Hele 3amerkn  TOT'Y. — 20138, - T. 4, Ne 4. - URL:
https://pnu.edu.ru/media/ejournal/articles/2013/TGU_4_26.pdf.
4. Muxees, B. C. JlangmadrtHo-cTpykTypHbIit ananu3 / B. C. Muxees // Yeno-
Bek y baiikana: skonormueckuil aHanu3 cpeipl oburanus. — HoBocubupcek :
Hayxka, 1993. — C. 8-39.
5. Iloxapsr B Upkytckoit obmactu B 2019 roay yHuuroxkuwnu 1,5 MiH ra je-
ca. — URL: https://tass.ru/sibir-news/6758232. — TekcT : 37€KTPOHHBIH.
6. Cempix, C. A. KaprorpapupoBanue CTpYKTypsl M HHUPOTEHHON IMHAMUKU
reocucteM [Ipumopckoro xpebdra / C. A. Censix // I'eorpaduueckue uccuemno-
Bauus CHOMpH M CONpPEAEIBHBIX TEPPUTOPHH : MaTepHansl MexTyHapoIHOH
reorpapuueckoil KOH(pEPEHINH, MOCBSIMCHHON 90-7IeTHI0 CO AHA POXKICHUS
akajgemuka Bramumupa BacuiseBnua BopoObeBa / UHCTHTYT reorpadun
um. B.B. Couasst CO PAH. — 2019. — C. 518-520.
7. CyBopos, E. I'. BpemeHHass 1 mpoCTpaHCTBEHHAsl JIOKAIM3AIMs JECHBIX TO-
JKapoB BozocOopHOro Oaccelina o3epa baiikan / E. I'. Cysopos, H. Y. HoBwuiikas,
A. 1. Kuros // UatepKapto. Uuatepl IC. — 2019. — T. 25, Ne 2. — C. 204-216.
8. CyBopos, E. I'. TIposiBnenne nuporeHHoro Gpakropa B AWHAMUKE T€OCHCTEM
toro-3anagHoro I[pubaiikanes / E. I'. CyBopos, H. . HoBuukast, A. 1. Kutos,
E. B. Makcroroa // T'eorpadus u mpupomasie pecypcsl. — 2008. — Ne 2. —
C. 66-73.
9. Kichigina, N. N. Specificity of the river flow formation of small mountain
streams of the Baikal natural territory resulting from wildfires / N. N. Kichigi-
na, I. N. Bilichenko // Series: IOP Conf. Series: Earth and Environmental Sci-
ence. — 2019. — Ne 381. — DOI:10.1088/1755-1315/381/1/012042.

203


https://www.elibrary.ru/item.asp?id=41516402
https://www.elibrary.ru/item.asp?id=41516402

VK 574.45:581.55(571.121) DOI: 10.26170/KFG-2021-29

T'opoynoBa Anacracusi MuxaiijioBHa,
UH)KCHEp-HCCIenoBaTellb, WHCTUTYT SKOJIOTMM PAaCTEHUM H  KMBOTHBIX
NBPwXK YpO PAH, r. Exarepunbypr, Poccust; anastasiya_psul1991@mail.ru

MOHUTOPHHI 3AITACOB HAJI3EMHOM ®UUTOMACCHI
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AHHOTAILUS. AxtyansHOCTh pa0OOTHI CBsi3aHA C HEOOXOAMMOCTBIO MOHHMTOPHHTA
PaCTUTENBHBIX PECYPCOB IOXKHBIX TyHAp SIMana B yCIOBHUSIX II0OANBHOTO MOTEIUICHUS
KJIMMaTa M BBICOKOW IAacCTOMIIHON HAarpy3KH Ha KOCHCTEMBI moiyocTpoBa Smain. Llens
paboTHI — OIIEHKa COBPEMEHHOT'0 COCTOSHHS PACTHTEIBLHOCTH U 3allacoB HaJ3eMHOM (u-
TOMAcChl B IOJKHBIX TyHApax SIMana B HIDKHeM TedeHHH p. Epkarasxa mytem coBmere-
HUS Pe3yJIbTaTOB HAa3eMHBIX MCCIIEOBAaHUH (Ie000TaHWYECKUE OIMCAHUS, B3STHE MPOO
HaZ3eMHOI (PUTOMAcChl METOJOM YKOCOB) M JAHHBIX AMCTAHIHOHHOTO 30HIMPOBAHUS
3emin (¢ ucmonb3oBanueM cepuca BE[TA-Science UKW PAH). Pesymbratsl paGoTh!
COZIEPKAT OLIEHKY COCTOSHUS OJICHBUX IMAaCTOUII pa3HOil CTeneHn HapyieHHocTd B 2017-
2018 rr. 1 2019 r. BpIsiBICHBI TOJIOKUTEIBHBIC CBSI3H MEKIY OOLIMM MPOCKTHBHBIM I10-
KpBITHEM PacTeHHH M 3amacaMy HaJ3eMHOH ¢uroMaccel. Ha merpanupoBaHHBIX ydact-
Kax, uccaenoBanHbix B 2017 1., B 2019 1. 3amacel ¢putoMacchl yBenMIWInCh B 1,7 pasa.
Ha manonapylieHHbIX U HEHapyIIEHHBIX y4acTKax, uccienoBaHHblx B 2018 r., B 2019 1.
3amacel (PUTOMAcChl CHU3WIKCH B 2,5 pa3a. Ha teppuropuu ¢ 2001 o 2019 rr. Habmona-
JIMCH TPEH/IBI Ha TIOBBIIICHUE CyMMBI aKTHBHBIX TEMIIEPATyp M KOJIMYECTBA HAKOILUICHHBIX
3a TOZ OCaJKOB; B TO BpeMsI KaK AWHAMUKA TPEHJA 3HAUCHUH BEreTalliOHHOTO MHIEKCA
NDVI na nccnenyemoit Tepputopun ¢ 2001 mo 2019 rr. 6p1ma otpunatensHas. BoisaeieHa
TIOJIOKHUTENBHAS Koppersiius Mexny 3HadeHHIMH NDVI u mpoeKkTHBHBIM MOKPBITHEM
ymmraitankoB, 1 Mexny NDVI u 3amacamu 6momaccsl. COOTBETCTBEHHO, 3amackl bnomac-
CBI U IPOEKTUBHOE NMOKPBITHE JTUIIaiiHuKOB ¢ 2001 r. CHUKArOTCSL.

Anastasiya M. Gorbunova,
Research Engineer, Institute of Plant and Animal Ecology UB RAS, Ekaterin-
burg, Russia

MONITORING OF ABOVEGROUND PHYTOMASS STOCKS
IN THE SOUTHERN TUNDRA OF YAMAL

KEYWORDS: southern tundra; aboveground phytomass; monitoring; overground
phytomass reserves.

ABSTRACT. The relevance of the work is associated with the need to monitor the plant
resources of the southern tundra of Yamal in the context of global warming and high graz-
ing pressure on the ecosystems of the Yamal Peninsula. The goal of this work is to assess
the current state of vegetation and reserves of aboveground phytomass in the southern
tundra of Yamal in the lower reaches of the Yerkatayakha river by combining the results
of ground-based research (geobotanical descriptions, taking samples of the aboveground
phytomass by the mowing method) and remote sensing data of the Earth (using the
VEGA-Science service of the IKI RAS). The results of the work contain an assessment of
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the state of reindeer pastures of varying degrees of disturbance in 2017-2018 and 2019.
Positive relationships were revealed between the total projective cover of plants and the
reserves of aboveground phytomass. In the degraded areas surveyed in 2017, the phyto-
mass reserves increased 1,7 times in 2019. In the intact and undisturbed areas studied in
2018, in 2019 the phytomass reserves decreased by 2,5 times. In the territory from 2001 to
2019 there were trends for an increase in the sum of active temperatures and the amount
of precipitation accumulated during the year; while the dynamics of the trend in the values
of the vegetation index NDVI1 in the study area from 2001 to 2019 was negative. A posi-
tive correlation was found between the NDVI values and the projective cover of lichens,
and between the NDVI and biomass reserves. Accordingly, biomass reserves and projec-
tive cover of lichens have been decreasing since 2001.

Beenenne. Ilomyoctpo SIMan siBIsieTCs LEHTPalIbHBIM PaliOHOM OJIEHE-
BoJICTBa B SIManmo-HeHenkoM aBTOHOMHOM OKpyTe. ILimonaas moa30Hb! FOXKHBIX
TyHAp SIMambCcKOTo paifoHa cocTaBiseT Ooiee 5 MITH ra, K OJICHBUM IacTOUIIaM
OTHOCSITCS BCE IOCTYITHBIC K BBINIACY TEPPUTOPUH, TIOKPHITHIC PACTUTEIBHOCTBIO.
Brimac He omaceH A1 TYHAPOBBIX 9KOCHCTEM, aJallTUPOBAHHBIX K YMEPEHHBIM
NAacTOMIIHBIM Harpy3kam, €cjid Ha OJHOTO OJICHS IPUXOJWUTCS HE MeHee
100-150 ra nmactOuui. Haunnas ¢ 1950 . Ha SIMane mpoMCXOAWT MOCTOSHHBIH
CTaOWIIBHBIN POCT YUCIIEHHOCTH AOMaIIHUX ojieHel. [Ipexie Beero, yBennunBa-
€TCsI YMCJIO YaCTHBIX CTaJl M MX MOTOJIOBBE [6], MapIIPYTHI CTaJ MEPECeKaroTCs,
U MacTOUINA CTPABIMBAIOTCS HEOJHOKPATHO 3a OJUH CE30H, YTO NMPUBOIUT K UX
ucromenuio [7; 4]. Mexanndeckoe HapylieHHE (BBIOMBAaHHE) PACTHUTEIEHOCTH
0co0eHHO omacHo s MumaiHuKoBEIX TyHAp [10]. [Ipomecc camoBoccTanoBIE-
HUSI TYHIPOBOU pacTUTENbHOCTH 3aHIMaeT 15-20 u Goree net [5].

Jus apkrudeckux maHAmadToB ¢ momomsio ['MIC BEISBICHBI TI00aIb-
HBIe (DCHOMECHBI: «ITO3CJICHCHUE» APKTHKH, MPOABIKCHHUE KYCTApHHUKOB Ha
ceBep; YBEIMUEHUE MPOEKTUBHOTO MOKPBITUS KYCTAPHUKOB U TPaB; POCT 3Ha-
YeHHI BereTaloHHbIX WHIEKCOB [11; 1]. DTH BBIBOABI HE COTMACYIOTCS C
JIAaHHBIMU TIOJIEBBIX UCCJIEIOBAaHUN B I0KHBIX TyHIpax fIMaja, rjie pacTUTeNb-
HOCTh HCIIBITBIBAE€T BBICOKYIO NMAcTOMINHYIO HAarpys3Kky, pa3pacTaHue Kycrap-
HHKOB HE PETUCTPUPYETCSI, a 3arachl GUTOMACCH CHUKAIOTCS.

3agaun MCCIEeIOBaHMs: 1) OLEHUTh COCTOSIHHE PACTHUTENBHBIX CO00-
IIECTB ¥ 3arachkl Ha3eMHOW (PUTOMACCHl HA paHee MCCICHOBAHHBIX y4acTKax
(2017-2018 rr.) ¢ pa3HOii CTENEeHbIO Jerpajaluu; 2) CBsI3aTh 3HAYCHUS Bere-
taroHHoro uHaekca NDVI, momydeHHbICe HA OCHOBE JaHHBIX AUCTAHIIMOHHO-
ro 30HIMPOBaHUS 3€MJIM C MCIOJIb30BaHHUEM CIYTHUKOBoro cepuca BET'A
(cuctemsl BEI'A-Science), ¢ pe3ynbTaTaMy Ha3eMHOW OLICHKH.

Mertonoaorus. TynapoBas 30Ha noiyocTpoBa SIman nonpasziensercs
Ha TO/30HY apKTHYECKUX U TOA30HY CyOapKTHYECKHX TYHAP C pa3ieicHHEM
MOCJIEHEH Ha JIBE MOJIOCHI — IMOJIOCY THIHYHBIX (CEBEPHBIX) TYHAP H MOJIOCY
FOKHBIX TYHJp. ['paHuIIa MeXIy CEBEPHBIMU M F0O)KHBIMH TYHAPaMHU TIPOBECHA
0 TPaHHIIE PACIPOCTPAHEHHUS €PHUKOBBIX TYH/ApP Ha Boxopasnenax [9]. Mecto
MIPOBEICHUS SKCIIECANINN: HAYIHO-HCCIIEI0BATENECKUI cTaruoHap «EpkyTay,
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pacroio’keHHbI B 2 kM OT pa3be3na Ne 10, B HuxHeM TedeHuu p. Epkarasxa
(yctbe p. [arorasixa). Ha Teppuropun okpecTHOCTEH cTalioHapa BO3IEHCTBHA
BbIllaca MUHHMMAJIbHO, OTCYTCTBYIOT IPOMBIIIJICHHBIE OOBEKTHI, COCTOSHUE
PacTHTENIFHOTO IIOKPOBAa PENPE3EHTATHBHO JUIS IOJ30HBI FOXKHBIX TYHID.
Hmerorcst Kak BBIOMTBIE YyYaCTKH, TaK U HEHapyLIEHHbIE (C Pa3BUTHIM MOXO-
BBIM IIOKPOBOM U ITPOEKTUBHBIM MOKPHITHEM pacTuTenbHoCcTH 100%).

[Ipn BbIOOpE MPOOHBIX IUIOMIANEH HCIOIB30BAIN KAapTy HMEPIECHANKY-
JSIPHOTO BereTanoHHoro uHaekca PVI, mpenoctaBneHHyo 3aB. 1a0. KOMIBIO-
TEPHBIX TeXHOJOrui u Moneneit MHctuTyra 6womornn Komu HaydHOTO IIeH-
tpa YpO PAH B. B. Encakossim Jlerom 2017 r. ObUTH HCCTIETOBaHBI KOHTYPHI
OHOTO I[BeTa (TPEANOJOKHUTEIBHO, AETPajUpOBaHHbIC yJacTKH). JleTom
2018 r. uccnenoBany y4acTkH, KoTopble Ha kapre PVI 0003HaueHbl ApYruMu
useramu [2].

Jlerom 2019 . moBTOpHO O0OCIENOBaNM JErpaJUPOBAHHBIE YYACTKH
TYHJp, uccienoBaHHble B utone 2017 r., a Takke HEHapyLICHHbIE W MaJjOHa-
PYLICHHBIE YYaCTKH, HcciaeoBaHHbIe B aBrycte 2018 r. M3ydyenue pactutesns-
HOCTH NPOBOJMIM METOJaMHU Ire000TaHHMYECKOTO ONMKMCaHMs (IUIONIa b OJTHOTO
omcanns — 100 M?). B 2017 r. BbimonHMIM 16 re0GOTAHNYIECKHX ONMHCAHHI
JIETPaTUPOBAHHBIX TYHIPOBBIX coobmiecTB. B 2018 1. 3amoxuny 4 TpaHCEKTHI
B TpaJHMeHTE OT ype3a BOJBI A0 IUIAKOPA, BBINONHWIN 24 T€000TaHMYECKUX
omucanua. B 2019 r. Bemomanmm 40 reo00TaHMYECKUX OMICAaHUI: Ha MpoOo-
HBIX romaasx 2017 u 2018 rr. [IpoOsI 3amacoB HAA3EeMHOUW (UTOMACCH B3sI-
7 Ha MPOOHBIX IUIOMIAJIX METOJOM YKOCOB, HMPEAINOJIAraionM CITyqalHbIN
0TOOp 00pa3IOB Ha YYETHBIX IJIOIMIAgKax pasMepoM 25x25 cM B 3-KpaTHOU
nosTropHOCTH. B 2019 1. cobpamu 120 ykocoB. TpaBsiHUCTBIE pacTeHUS U Ky-
CTapHUYKU CPe3ajy Ha YpOBHE TPAHUIIBI 3eJeHO u Oypoil yactu MxoB. JIu-
IaifHUKOBO-MOXOBYIO JIEPHHHY BBIpE3aJId HOXKOM (Ha BBIOMTBIX YydacTKax
OCTaTKd MXOB M JIMIIAHMKOB COOMpalii B HakeThl). Marepuan B3BEIEH B
BO3JLyLIIHO-CYXOM COCTOSTHHH.

JlaHHBIE AMCTAHIIMOHHOTO 30HIMPOBAHMS 3€MIIM IOJIYYEHBI C MOMO-
ipto cnytaukoBoro cepsuca BET'A (cuctembr BEI'A-Science; caiit http://sci-
vega.ru) [8]. C ucnons3oBannem BEI'A-Science s kaxmoll mpoOHO# mw1o0-
IaaM TOIYyYeHbl W MPOAHAIM3UPOBAHBI 3HAYEHHUS! MAKCUMAJIbHBIX U CPEIHHUX
3a ce30H Beretauuu naaekcos NDVI 3a 2001-2019 rr.

Pe3yabTarsl U obcyxaenue. Ha nccnemyemoit teppuropun 3a 2017-
2019 rr. 66u10 cenano 80 reo0OTaHMIECKUX OMUCAHHIA TYHIp, 00JI0T, 3apociei
KyCTapHHYKOB U TYHAPOBBIX jyroBud. B 2017 r. Obuin MCCIIEAOBaHBI ACrpaIu-
pOBaHHbIE TYH/PbHL. XOTSI IPOSKTUBHOE MOKPHITHE HA OOJBIIMHCTBE MPOOHBIX
mwiomazei obuto B cpegHeM 75%, BbICOTa TPaBSHO-KYCTAPHUYKOBOTO spyca B
cpenrem Obuta 10-15 cm. JIumaifHUKH 4aie Bcero ObLITH MpPEJICTAaBICHbI B BHIIE
Tpyxu. Ha 15 u3 16 mromanei Haxomwics nomer onereit. Jlerom 2018 r. Obutn
MCCIIe/I0BAaHbl HEHAPYIICHHbBIE ¥ MaJlOHapyIICHHbIE y4acTKu. [IpoekTuBHOE 110-
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KphITHE Ha IUIOIIAIIX B cpeaHeM Obu1o 98%. Yuactku 2018 r. oTiMyanuch ot
yuyacTkoB 2017 r.: ObUIN BBIIIE BUAOBOE pa3HOOOpasye, BBICOTA PACTEHHH, TOJI-
IIMHA OPraHOTE€HHOTO TOPU30HTA MOuBbL. OJEeHUI MOMET NMpHCYTCTBOBAT Ha 15
u3 24 yccneayeMbIX y4acTKOB.

Jlerom 2019 r. MBI TOBTOPHIM Te00OTAHUYECKHE OMUCAHUS C B3STHEM
npo0 Hag3eMHOW (uToMacchl Ha BceX MpoOHBIX muromansx 2017 u 2018 rr.
[IpoexTuBHOE MOKpHITHE Ha momanax 2019 r. B cpeaaem 0b110 79%. IokpsI-
THE Ha JerpajupoBaHHBIX ydacTkax 2017 r. mpakTHYecKH HE M3MEHWIOCH (B
cpenneM 71%), a Ha TpancekTax 2018 r. cHM3MIIOCH (B cpexHeM 85%) ITokpshI-
THE MXOB B cpenHeM — 39%, mokpeiTre numaiHuKoB 12%. Ilomer omenei
npucytcTBoBai Ha 30 u3 40 y4acTKOB.

ITpu nomoum nporpamMmbel STATISTICA BBISBICHBI TIOJIOKHUTENBHBIE
CBSI3M MEXAY OOIIMM MPOESKTUBHBIM MOKPBITHEM U 3aracaMu HaJ3eMHO# (u-
ToMaccel — Koa(unuent xkoppensaimu r-Iupcona 0,41 (p = 0,0086). Crnemo-
BaTEJbHO, NPHU CHWKEHHUU MPOCKTUBHOTO HOKPBITUS TYHAPOBBIX COOOILECTB,
3amachkl (PUTOMACCHI B HUX YMEHBILIAOTCS.

Ha cTpykTypy ¥ NpOJyKTHBHOCTH (PUTOIICHO30B BIIUSIOT TEMIeEparypa
¥ BOJHBIN pexuM. B xomomHble Toap! 3amac (PUTOMACCH U MaKCHMalbHBIC 32
CE30H 3HAYCHUS BETCTAallMOHHBIX MHIEKCOB MOTYT OBITh HIKE CPEIHHX MHO-
TOJIETHUX IIOKa3aTenei, T. K. TpaBbl ()OPMUPYIOT MEHBIIEC BETETATHBHBIX U
TeHEPaTHBHBIX IT0OETOB, CHU)KACTCS TYCTOTa M BEICOTA TPABOCTOEB, KyCTapHH-
KU (POPMHUPYIOT MEHBIIEE KOJINYECTBO JINCTHEB, CHIKACTCS JIMHEHHBIN Tond-
HBII IPUPOCT 1OOETOB.

3aBUCHMOCTD MEX]y IIPOIYyKTUBHOCTHIO Onoma nu NDVI, kak npasuio,
He TIpsAMast ¥ CBSI3aHa C OCOOCHHOCTSMHU HCCIEAYeMOI TeppUTOPHH, €€ KIuMa-
THYECKUMH U SKOJOTHYECKUMH XapaKkTepucTukamu [3].

C momomipio BET'A-Science mbl coctaBmin rpaduk CyMMbI aKTHBHBIX
temrepatyp Bbime 0 °C W HakoIIGHHBIX oOcaakoB 3a ronm (puc. 1) 3a
2001-2019 rr.
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Puc. 1. CyMMBI aKTUBHBIX TEMIIEPATYP
1 HaKOIUIEHHBIX OCAJKOB C Hayana rojaa

Ha wuccnenyemoii tepputopun ¢ 2001 mo 2019 rr. HabmroaamKCh TPEH-
JIbl Ha TIOBBIIIEHHE CyMMBI aKTHBHBIX TeMIIEpaTyp M KOJIWYECTBA HAKOIUJICH-
HBIX 33 TOJ OCaJKOB.

MBI cpaBHHIIM 3arachl HaJ3eMHON (uTOMacchl Ha JerpaupOBaHHbBIX U
MAaJIOHAPYIICHHBIX YYacTKaX TYHAp, onieHeHHbIe B 2017-2018 rr. m B 2019 1.

B 2019 r. 3amacel ¢utomaccel cramu Oonpme B 1,7 pa3. IlokazaTenn
BEIpocH Ha 15 mpoOHBIX mromansx. Jlerom 2019 r. psimom ¢ momransio Ne 8
HaXOAMJIACh CTOSHKAa MECTHOTO HACEJICHHS, CTOSI YyM; BEpPOSTHO, MOATOMY
3amac Ha Hel cHu3wics B 1,5 pasza. Ykocel B 2019 1. Opanu B Te ke JaThl, 4TO
nB2017r.

B 2019 r. 3anacs! Haa3eMHON (pUTOMACCHI CTAaNX 3HAYUTEIFHO MEHbIIE (B
2,5 pasza). D10, BeposATHO, 00BsCHIETCS TeM, uyTo B 2018 . yKOChI cOOpaHbI B
aBrycre; mojesble padbotsl B 2018 1. coBnanm ¢ nukom 3HaueHnit NDVI 3a cezon
Beretamu. B 2019 r. paGoThl MPOBOAMINCEH B HIOJIE, 4 MUK Pa3BUTHS pacTH-
TeNnpHOCTH ObLT B aBrycrte. Takum o6paszom, B 2019 r. He ynanocs codpath Max-
CHMaJIbHO BO3MO)KHOE KOJIMYECTBO (PUTOMACCHI 32 CE30H C TUIOIIA/IKH.

MBI Takke OTCIEAMIN TUHAMHUKY MaKCUMAJIbHBIX U CPETHHX 33 CE30H
3HaueHMH BereranuoHHoro uuaekca NDVI Ha unccnenyemoit tepputopuu
(puc. 2) B mepuox ¢ 2001 mo 2019 rr.
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Puc. 2. /luraMrka MaKCHMaJTBbHBIX M CPEIHHX 3a ce30H 3HaueHuit NDVI

JlaHHBIE CBUAETENLCTBYIOT, uTO 3HaueHus: uuaekca NDVI B okpecTHO-
CTsIX cranuoHapa «EpkyTa», HecMOTps Ha Ti00anbHOE MOTEIUIeHue, 3a 19 ner
He pactyT. Camble BbICOKHE Toka3zatenu Obutd B 2002 r., caMble HU3KHE — B
2010-2011 rr.

ITo onenkam 2019 r. BBISBIEHBI MOJIOXKUTEIBHBIE KOPPEIALNU MEXIY
MPOEKTHUBHBIM MOKPHITUEM JIMIIAHAKOB Ha IUIONIAU U 3HAYCHUSIMH: MAKCH-
MalbHBIM 3a ce30H Bereranuu NDVI — koaddurment koppemsiun r-Iupcona
0,36 (p = 0,0248); cpeanum 3a cezon Bereraruu NDVI — ko3 dunuent kop-
pemsiiuu r-ITupcona 0,49 (p = 0,0017). Taxxke BbISBICHA MOJOXKUTEIbHASL
CBSI3b MEXITy MaKCHMANBHBIM 3a ce30H Beretaru NDVI u 3amacamu 6momac-
col — k03¢ dunuent koppesiuuu r-Iupcona 0,40 (p = 0,0110). Takum obpa-
30M, MOKHO MPEAIOJaraTh, 4To 3arnachkl OMOMacchl M NPOEKTUBHOE MOKPHITHE
JUIIaHUKOB B paifoHe Hamiero uccienoBanus ¢ 2001 r. mo 2019 r. cHmxaroT-
cs ¢ yMeHblieHneM 3HaueHuit NDVI.

3akmaiouenue. OreHKa 3amacoB (UTOMACCH B I0XKHBIX TYHJIpax MpOBe-
nena Ha momanu 1342,35 ra. 2/3 obcnenoBanubeix B 2019 r. cooOuiecTs ne-
rpajIMpoOBaHbl, T.€. CWIBHO HapylleHbl BbIacOM. Bce merpaaupoBaHHBbIE
macTOMIIa IPUYpPOUYEHBI K MOJIOKHUTEIBHBIM dJieMeHTaM penbeda. Ha cunpHO
HapyIIEHHBIX y4JacTKax TyHAp, onucaHHbIX B 2017 r., 3amacel Hag3eMHOW (u-
tomaccel B 2019 r. yBenmmumiuck B 1,7 pasa (u cocraBwiu 27,03 w/ra). Ha ot-
HOCUTEJIbHO HEHApYLIEHHBIX y4acTKax TyHAp, onucaHHbX B 2018 r., B 2019 1.
3amachl (PUTOMACCH CHU3WIUCH B 2,5 pa3a (u coctaBmwin 33,14 1/ra). Beiseie-
HBI TIOJIOKUTEINIBHBIE CBS3M MeX 1y BeretannoHHbIM nHiekcoM NDVI u npoek-
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THBHBIM TIOKPBITHEM JTHIIAHHUKOB, U MEXIy MaKCUMAIbHBIMHU 32 CE30H Bere-
tarun 3HayeHusMu NDVI u 3amacamu 6uomaccel. Poct NDVI nHa uccrnenye-
Mol Tepputopuu B iepros 2002-2019 rr. He HaGmoxaeTcs.

Takum 00pa3oM, MBI CUMTaeM, YTO, HECMOTpPs Ha HaOJIOaeMoe IOTel-
JIeHHEe KJIMMara, PaCTHTEIbHOCTh I0KHBIX CyOapKTHUecKuX TyHAp SIMana Haxo-
JUTCS B YTHETEHHOM COCTOSIHMM, M mpoOieMa repeBbinaca 1 Je(uinTa mact-
Our siBisiercst ocTpoi. [IpOUCXOANT MenMXeHu3alys MacTOMI, a B CTPYKTYpe
(huromMacchl mpeodIaaaoT III0X0 MOeaeMble M HETIOSJaeMble KYCTapHHYKH.

Jannas paboTa UMeeT MPaKTHYECKYI0 3HAYMMOCTh, T. K. KOMOMHUPOBa-
HHE HA3eMHbBIX U JUCTAHIIMOHHBIX METOZIOB MOXET MO3BOJIHTH MPOBOJUTH OLICH-
Ky MAacTOWIIHBIX pecypcoB Ha OOJBIINX TEPPUTOPUAX. DKOHOMHUIECKAS dPPeK-
THUBHOCTb U COL[MAJIbHAsI 3HAYMMOCTh PE3yJIbTaTOB UCCIICA0BaHHS BBICOKU B BU-
Jie «ynaneHHoro sddekTa», T. K. HalleJIeHbl HA COXpPaHEHHE OJICHEBOJICTBA KaK
OTpaciii XO3sHCTBAa B OymyIeM, MOCKOJIBKY OOOCHOBBIBAIOT HEOOXOIUMOCTH
CHIDKEHHUSI MACTOMIIHBIX HArpy30K C LEJbI0 COXPaHEHHs Ha O00CIeT0BaHHON
TEPPUTOPHU 3EJICHBIX KOPMOB M MACTOWIN OSCCHEXXHOTO IIEPUO/ia U CO3IaHMs
YCJIOBHH JIJ1sl IOCTEIIEHHOTO BOCCTAHOBJICHUSI JIMIIAWHUKOBBIX KOPMOB.

HNndopmannoHHble HCTOYHUKH
1. benonosckas, E. A. «Ilo3eneHeHne» pOCCHICKONH APKTHKH B COBPEMEHHBIC
TpeHOpl w3MeHeHHs ee¢ Owotel / E. A. BenonoBckas, A. A. Tumkos,
M. A. Baiichensn [u mp.] // UsBectus Poccwuiickoii akamemun nayk. Cepus
reorpagmuueckas. — 2016. — Ne 3. — C. 28-39.
2. T'opOyHoBa, A. M. 3anac u cCTpyKTypa HaJ3eMHOI UTOMACCHI I0XKHBIX CYO-
apKTHYECKHUX TYHJp B pailoHe HIKHero TedeHus p. Epkarasxa / A. M. T'opOy-
HoBa // Dxounorusi: (GakThl, TUIIOTE3bI, MOJIENU | MaTepuabl KOH(. MOJIOIBIX
yuenbix. — ExarepunOypr, 2019. — C. 31-35.
3. Encakos, B. B. Mexronossie usmenenusi uniekca NDVI Ha tepputopun
EBponeiickoro ceBepo-BocToka Poccuu u 3anaanoit CuOUpH B yCIOBUSX KIIH-
MaTH4yecknx (Quykryammid mocmemHux gecsatwietnii / B. B. Emcaxos,
M. 10. TenstaukoB // CoBpeMeHHBIE IPOOJIEMbI TUCTAHIMOHHOTO 30HANPOBA-
Hus 3emin n3 kocmoca. — 2013. — T. 10, Ne 3. — C. 260-271.
4. 3yes, C. M. OneHeBoacTBO B SIMano-HEHEIIKOM aBTOHOMHOM OKpYTe: IIep-
cnekTuBHbl 1 ipobiemsr / C. M. 3yeB // Hayunsiii BecTHUK SIMano-Henenkoro
aBTOHOMHOTO okpyra. — 2015. — Ne 3 (88). — C. 103-107.
5. NmkoB, A. I'. Jlerpaganmus W oxpaHa IMOYBEHHO-PACTUTEIBHOTO TMOKPOBA
Opd  OCBOEHHUM MECTOPOKAeHUM yrieBomoponoB Kpaiinero Cesepa [/
A.T. UmxoB, A. B. bapanos, B. fI. I'puropses, K. JI. Yrakan. — M. : OO0
«["a3mpom skcmoy, 2009. — 283 c.
6. Konmamukos, JI. A. DkocucTeMa: CEBEPHBIE OJIEHH — MMACTOMIIA — YelloBeK /
JI. A. Konmamukos, B. B. Muxaiinos, A. JI. Myxaues. — CII6. : M3a-Bo [Tonu-
TexH. yH-Ta, 2011. — 336 c.

210



7. Jlorunos, B. I'. Bpen, npuunHeHHbIH pecypcaM TPaJUIMOHHOTO MPUPOJIO-
nmone3oBanus / B. I'. JlJorunos, M. H. ruateeBa, B. B. banamrenko // DxoHo-
muka pernona. — 2017. — T. 13, e 2. — C. 396-400.

8. JIynan, E. A. Bo3aMoxHOCTH pabOTHI € I0JTOBPEMEHHBIM apXUBOM JIaHHBIX
cnytHukoB LANDSAT mo tepputopun Poccun W mpurpaHudHbIX ctpan /
E. A. Jlynsaun, U. B. Banamos, M. A. Bypiies [u ap.] // CoBpeMennsie npobiie-
MBI JUCTaHIIMOHHOTO 30HANpOoBaHMs 3emin u3 kocmoca. — 2012. —T. 9, Ne 3. —
C. 307-315.

9. Maromenosa, M. A. TlomyoctpoB  SIMan:  pacTHTENbHBIH MOKpPoB /
M. A. Maromenosa, JI. M. Mopo3sosa, C. H. Okrosa [u mp.]. — Tromens : Cu-
tu-mipecc, 2006. — 360 c.

10. Mopo3oBa, JI. M. CocTosiHUE PacTHTEIBLHOTO MOKPOBa TYHIPOBBIX IACT-
Ouil B paiioHaX MHOTOJIETHErO BbINAaca JOMAaIIHUX M JTUKUX CEBEPHBIX OJie-
Heii / JI. M. Mopo3zosa, H. B. Mansirnna // B mMupe Hay4HBIX OTKpPBITHH. —
2013. — No 7.3 (43). — C. 49-79.

11. Forbes, B. C. Russian arctic warming and ‘greening’ are closely tracked by
tundra shrub willows / B. C. Forbes, M. M. Fauria, P. Zetterberg // Global
Change Biology. — 2010. — Ne 16. — P. 1542-1554.

211



VK 911.52:504.54(476) DOI: 10.26170/KFG-2021-30

I'yceB Anapeii IlerpoBuy,

KaHJIUaT Te0JIOrO-MUHEPAIOTHYECKUX HayK, OLEHT, |'oMelbckuil rocyaap-
CTBEHHBIH yHHMBepcuteT nMeHn Ppannucka Cxopunsl, . ['omens, benapycs,
andi_gusev@mail.ru

M3MEHEHUWA NDVI B ITIPUPOJHBIX U AHTPOIIOI'EHHBIX
JAHAIMA®TAX BEJIOPYCCKOI'O ITIOJIECHSA B 2000-2020 I'T'.

KJIIOYEBBIE CJIOBA: nangmadTsl; JaHamadToBeJeHHE; PacTHTEIbHBIN IOKPOB;
HPHUPOJHBIC JTAHAMA(THI; AHTPOIIOTEHHBIE JTAHAIIA(THI.

AHHOTALMUS. Lens pabotsl — nzydenne MHorojetHux mmeHeHnit NDVI B mpupon-
HO-aHTPOTIOTeHHBIX JaHAmadTax BocTouHOH yactu bemopycckoro [loneces. Permaemere
3aJa4M: aHaau3 ocodenHocrell MuorojetHer auHaMuku NDVI cenbCckoX03sHiCTBEHHBIX,
CEJIECKOXO3SIMCTBEHHO-JIECHBIX U JIECHBIX MPHPOIHO-aHTPOIIOTEHHBIX JIaHImadTax; n3y-
yeHue BeposATHBIX npuuuH u3MmeHeHuid NDVI; onenka peakin NDVI Ha usmeHenust
KINMAaTHYECKUX XapaKTEPHCTUK B Pa3HBIX IPHUPOIHO-aHTPOIIOTeHHBIX JaHamadTax. [
55,3% TeppUTOpHU PETHOHA XapaKTePEH JOCTOBEPHBIN MonoxuTeabpHbIi TpeHn NDVI Bo
BpeMeHH. B necHbIx maHamradTax JOCTOBEPHBIH MOJIOKHUTEIBHbIN TPEHA HAOMoAaeTCs Ha
69,9% mronaay; B CeIbCKOX03SMCTBEHHO-IECHBIX JaHAmadTax — Ha 56,5% miomany; B
CEJIbCKOXO3HCTBEHHBIX — OTCYTCTBYET. B CENbCKOXO3SHCTBEHHBIX M CEJILCKOXO35MH-
CTBEHHO-JICCHBIX JaHAmadrax riaaBHbIM (axropoMm, BiumsrouM Ha NDVI, sasnsercs
KOJIMYECTBO OCAIKOB; B JICCHBIX JIAHAMIA(TaX — TEMIIEpaTypa.

Andrei P. Gusev,
Candidate of Geology, Associate Professor, F. Skorina Gomel State Universi-
ty, Gomel, Belarus

CHANGES NDVI IN NATURAL AND ANTHROPOGENIC
LANDSCAPES OF THE BELARUSIAN POLESIA 1IN 2000-2020

KEYWORDS: landscapes; landscape science; vegetation cover; natural landscapes;
anthropogenic landscapes.

ABSTRACT. The aim of this work is to study long-term changes NDVI in natural-
anthropogenic landscapes in the eastern part of the Belarusian Polesie. Tasks to be solved:
analysis of the features of long-term dynamics of NDVI in agricultural, agricultural-forest
and forest natural-anthropogenic landscapes; study of the probable causes of changes of
NDVI; assessment of the NDVI response to changes in climatic characteristics in different
natural and anthropogenic landscapes. A significant positive NDVI-trend over time is
characteristic of 55,3% of the region’s territory. In forest landscapes, a reliable positive
trend is observed at 69,9% of the area; in agricultural and forest landscapes — by 56,5% of
the area; in agricultural — absent. In agricultural and agricultural-forest landscapes, precip-
itation is the main factor affecting NDVI; in forest landscapes — temperature.

BCI‘CTaHI/IOHHLIe HWHACKCHI, paCCUUTBIBAEMbIC Ha OCHOBE HAHHBIX MHO-
TrO30HAIBHON KOCMHYECKOU CbCMKH, MHPOKO HUCIOJB3YIOTCA IAJId PCIICHUA
Pa3JIMYHBIX TCOOKOJOTHYCCKUX 3a1a4 — OLCHKN COCTOAHUA JIECHBIX DKOCUCTEM
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U uenbix nanamagToB [1; 2; 3], MOHUTOpUHTa U KapTorpadHupoBaHUs MOXKa-
poB [4], n3y4eHUs] TEXHOTEHHOTO XUMHYECKOTO BO3JCHCTBHS Ha PAaCTHUTEIIb-
HBIM TIOKPOB [5], OLIEHKH YpOKAMHOCTH CEIbCKOXO3IUCTBEHHBIX Yroauil [6] u
npyrux. Haubonee yacto mpumensercs NDVI (Normalized Difference Vege-
tation Index), koTopslil MpU3HAH KONMYECTBEHHBIM IOKa3aTeaeM (OTOCHHTE-
THYECKH aKTUBHOMN Gromaccsl [1; 7].

B pabote ucnionr3oBansl ganasie MOD13Q1, koTopsie comepkaT 3Ha-
gerns NDVI, paccauranasie 1Mo pe3ynpTaTraM MHOTO30HAJIBHONH CHEMKH CITYT-
auka Terra (pagunocrekrpomerp MODIS). MOD13Q1 — 5T0 pacTpoBblii KOM-
MO3WT C MPOCTPAHCTBEHHBIM paspemeHneM 250 M, popMHUPYIOMHUHCT U3 MaK-
cumanbHbIX 3HadeHU NDVI 3a 16 cyTok (171 yMEHBIICHHUS BIUSHHUS TIOMEX,
BBI3BAHHBIX M3MEHYHMBOCTBIO CBOMCTB atMochepsl). [Ipoaykt MOD13Q1 pac-
npocTpaHseTcs 0ecriatHo ¢ nHTepHeT-pecypcoB NASA.

HopmanusupoBaHHBII BereTalMOHHBIM HMHJEKC PACCUUTHIBACTCA 110
dopmyme: NDVI = (NIR-RED) / (NIR + RED), rne NIR — 3nauenus otpaxe-
HUS B OnkHeW nH@pakpacHoit oonactu cnekrpa; RED — orpaxenue B kpac-
HOU 00JacTH criekTpa. DTo O6e3pa3MEpHBIi MMoKazaTesb, KOTOPhI U3MEHseTCs
or-1 mo 1.

Jus yerpaneHus BiusHUS ce30HHOH BapuadbenpHOocTH NDVI mna ana-
JIU3a HCIOJb30BAIMCH KOMITO3UTHI TOJBKO JieTHero ce3oHa (25.05-09.06,
10.06-25.06, 26.06-11.07, 12.07-27.07, 28.07-12.08, 13.08-28.08). Bpemen-
Hoit oxBat — 2000-2020 rr.

OOBEKTOM HCCIEeOBAaHMH BBICTYNANN JaHAMA(PTE BOCTOYHOH 4YacTH
INonecckoit manantadTHON NPOBUHIMY (YacTh NIPOBHHIMM B Ipenenax ['omens-
cKoit o0iacTn). B xauecTBe onepanMoHHON TEPPUTOPUATIBEHOM €IMHHIIBI BBICTY-
naJ BeIIeN poja mpupojHoro janmmadTa (Bcero 70 Bbaenos). Poma npupon-
HBIX JIaHAMA()TOB BBIIENICHBI 110 XapaKTEPUCTHKaM MOP(OIUTOTeHHONH OCHOBBI
(c yueToM pacTUTENBHOTO M TMOYBEHHOTO IMOKpoBa). CTPYKTypa TEeppUTOPHU
(hopMHUpyeTCsl XOIMUCTO-MOPEHHO-3PO3UOHHBIMH, MOPEHHO-3aHAPOBBIMHU, BTO-
PUYHO-MOPEHHBIMH, BOIHO-JIETHUKOBBIMH, AJUTFOBHAIBHBIMH TepPPacHpPOBAHHbI-
MH, 03€pHO-aJUTIOBUAIIBHBIMH, 03€PHO-00JIOTHBIMH JIaH A TAMH.

B rpanumax pomoB npupoaHBIX JaHAMA(TOB B 3aBUCUMOCTH OT aHTPO-
TIOT€HHO OCBOEHHOCTH M TPAaHC(OPMAIMHU BBIAEIAIOT KIACCHl HMPHUPOTHO-
AQHTPOIIOTEHHBIX JIAHAMAPTOB: CEILCKOXO3SHCTBEHHBIE (JIECHCTOCTh — MEHEe
20%; pacmaxaHHocTh — Oonee 70%); CENbCKOXO3AWCTBEHHO-JIECHBIE (JIECH-
crocth — 20-70%; pacmaxannocts — 20-70%); necHbie (JecuCTOCTh — OoJIee
70%; pacnaxanHoctb — MeHee 20%). IIpu 3TOM, CEIBbCKOXO3SIIICTBEHHBIE
naaamadTel 3aHuMaroT 13,0%, cenbckoxo3siicTBeHHO-NecHbIe — 71,7%, nec-
HbIe — 15,3% miomany peruona.

B kauectBe (hakTopos, Biamsronmx Ha m3MmeHeHuss NDVI, 6pumn pac-
CMOTPEHBI: CpeIHss TeMIlepaTypa M KOJIMYECTBO OCA/IKOB B MECAI] ChEMKH
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(6a3b1 maHHBIX MeTeocTaHIwmii ['omens, bparun, Mo3sips, Bacunesnun, XKut-
koBuuH, Knooun, OKTI0pb).

B xone uccnenoBanuii ObLT BHITOJHEHO U3YYCHHE BPEMCHHBIX U3MCHE-
HUH yCpeTHEHHBIX 3a JieTHui ce3oH 3HaueHuit NDVI mns xaxnoro Bwiaena.
PaccunTanbl mapameTpsl ypaBHeHHH TpeHIOB BpeMeHHBIX psagoB NDVI (me-
TOJl HAMMEHBINUX KBaapaToB). KauecTBO ypaBHEHHUI TPEHIIOB OIICHUBAIOCH C
MOMOIIIBIO OMIHOKK a0COIOTHON alMpOKCHMAITNH, KO3 PHIIneHTa AIacTHIHO-
ctH, K03 UIMEeHT neTepMHUHAIH. [IpoBepka THIOTE3 OTHOCHTEIBEHO KO3(]-
(hUITEeHTOB JTMHEHHOTO ypaBHEHUS TpeHa — 1o F-kputepuro Ouimepa.

Ananus m3merennin NDVI B 2000-2020 rr. moka3sIBaeT, 4TO Ha 3HAYH-
TenpHON wactu Teppuropuu (55,3%) MMeEeT MECTO AOCTOBEPHBIN ITOJIOXKH-
TENBHBIA TPeHn, T. €. poctT 3HaueHuit NDVI Bo Bpemenu (npu ko3¢ dunnenrax
nerepmuHaiyu — 0,2-0,6). [lpudem, B ecHbIX JanamadTax JOCTOBEPHBIN IMO-
JIO)KUTENbHBIN TpeHa HaOmomaercs Ha 69,9% momaan; B CEIbCKOXO35M-
CTBCHHO-JICCHBIX JaHmmadTax — Ha 56,5% MJIOaaU; B CEIbCKOXO3UCTBCH-
HBIX — OTCYTCTBYeT. Hanbosiee Hale:KHO THHEHHBIA TPCHI YCPEIHCHHBIX 32
nero 3Hadenuit NDVI mpocnexuBaercs B yiecHbIX snaHamadrax (koddduiu-
entsl gerepmuHanuu — 0,4-0,5).

Bce ocHoBHBIE TpruuHEI BpeMeHHBIX m3MeHeHnit NDVI moxHO pasme-
JUTH HA JBE TPyHNbl: 1) M3MEHEHHUs U0 3eMelb ¢ pa3Hoi OrnomMaccoi u
OMOTIPOTYKTUBHOCTHIO; 2) KITUMAaTHYECKAE W3MCHEHHUS, BIUSIOMINE Ha IIPO-
IYKTHBHOCTH PAaCTUTEIFHOTO MOKPOBa (YPOXKAMHOCTD CEITbCKOX03SHCTBEHHBIX
3eMelb, IPUPOCT 3€JCHOH (PUTOMACCHI B JIYTOBBIX M JIECHBIX I'€OCHCTEMaXx).
[Tpu 3TOM, BEPOSITHO, YTO OJHOBPEMEHHO B IpeZeiiax OJHOTO M TOTO JIaHJ-
madTHOrO BBIJETA MOTYT IMPOHCXOAUTH Pa3HOHAIPABIICHHBIE IIPOLECCHI, a
tpern NDVI sBisieTcs cBoero pojia pe3yibTHPYIONIIUM.

Cumxenne NDVI B nmecHbsIx nmaHamadTax MOXKeT OBITh BBI3BAHO:
YMEHbBIICHUEM IUIOIIAJM JIECOB, YBEJIUUCHHE IUIOMIAAN CEIbCKOXO3SHCTBEH-
HBIX, HAPYIICHHBIX U 3aCTPOCHHBIX 3eMEJib, YBEINYCHUE TUIOMIAN HAPYIICH-
HBIX JiecoB. [loBemenne NDVI B necHpIx manmmadTax, COOTBETCTBEHHO, MO-
JKET OBITh 00YCIIOBIICHO MPOTHUBOIIOIOKHBIMHU IPOIIECCAMH.

CHmxkernne NDVI B cembCKOXO3SIICTBEHHBIX H CEIbCKOXO3SHCTBCHHO-
JIECHBIX JIaHAMA(PTaX MOXKET OBITh OOYCJIOBJICHO YBEITHMUYCHHEM IUIOIIAIH
CEIICKOXO3SMCTBEHHBIX 3e€MeNb ¢ HU3KOH ypOXKafHOCTBIO; YBEIHUYCHHE ILIO-
[IaM AerpaiupPOBAaHHbBIX [TOYB; YBEIUUCHHE IJIONIAIH HAPYIIICHHBIX M 3aCTPO-
EHHBIX 3eMellb; YMEHBIIeHNE IUIONaau JiecoB. AHamormdHo, poct NDVI B
CeITbCKOXO3SIMCTBEHHBIX M CEIbCKOX03HCTBEHHO-JIECHBIX JIaH (IadTax cBs3a-
Ha ¢ 00paTHBIMHU MPOLECCaMU B TUHAMHKE 3€MJISTIOJIb30BaHHS.

MOKHO TaKXKe MPEIII0JIOKHTh, YTO W3MCHEHHS KiuMaTa [losiechs, KOTo-
pBIE CBS3aHBI C IIIO0ATBLHBIME KIMMATHYECKUMHU TPOIECCAMHU, OKAa3bIBAIOT BIIH-
SSHUEC Ha TPOJYKTUBHOCTH PACTUTEIBHOTO IMOKpoBa. [IpW cTaOMIBHOCTH WITH
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HE3HAYUTENbHBIX U3MEHEHHUIX CTPYKTYPHI 3eMIICTIONB30BAHUS BKJIA KOIEOaHHUI
kinMaTa B quHamMuky NDVI, BeposiTHO, OyeT urpaTh BEIYLIYIO POJIb.

Tak, ycraHOBiEHO, 4TO Ha TeppuTopun bemopycckoro [osnecks 3a mo-
ciexnue 20-25 ner mo cpaBHeHuto ¢ nepuogom 1881-1990 rr. cpennue Temie-
paTypsbl siHBaps U (eBpas Beipocau Ha 2,5°, mapra — Ha 2,0°C, Hionst u aBry-
cra —Ha 1,3-1,4°C. TonoBas cymma akTuBHbIX Temieparyp (e 10°C) mpe-
BbIcia 2600 rpagycoB. B pesymbraTe copMmupoBaIack HOBas arpOKINMATH-
YecKas 30HA, B KOTOPOM CpeiHss TemIeparypa sHBaps coctasiser -3,3°C,
cpennsis Temneparypa urois +19,8°C; npoaoKUTeIbHOCTD IEPUOAA ¢ TEMITE-
patypoii 6osee 10°C — 161-168 cyTok, a ¢ Temneparypoii Boiute 0°C — 209-222
cyrtok. Iloteruienne knumara Ilonecbs 00ycnoBnIoO GnaronpuATHBIE yCIOBUS
JUISl BTOP)KEHHS Y aKTUBHOT'O PAaCHpOCTPaHEHHs B JlaHJa(Tax OMacHOro ce-
BEpOAMEPUKAHCKOTO BHIa pacTenuit — Ambrosia artemisiifolia [8].

Hamu Obl1 mpoBeseH METOAOM MHOMKECTBEHHOW PErpeccuu aHajiu3
BIIMSIHUSL KIIMMaTn4eckux ¢axropoB Ha uamenenus NDVI. [lns kaxmoro BbI-
Jiena poja JaHamadTa pacCUUThIBAIUCH cpeaHee 3Hauenne NDVI 3a nerHwuid
CE30H, CpeIHsAs TeMIepaTypa 3a JISTHUH CEe30H, KOJIMYECTBO OCAJIKOB 3a JIET-
HUH ce30H. MeTeonanHble Opannch ¢ Onm3nexamied K JaHHOMY BBy Me-
TEOCTaHIINH.

Jln1s1 Bcex BBIJEIIOB CEIbCKOXO3SIMCTBEHHBIX JIAHIIAPTOB YCTaHOBJIEHO,
YTO CTATHCTHYECKU JOCTOBEPHBIM HWICHOM YPABHEHHH PErPEcCHH SIBISETCS
KOJIMYECTBO OCAIKOB. 3HAUCHUS KOX(PPUINCHTOB AeTSPMUHAIINN (Rz) cocTa-
B ot 0,41 mo 0,52, 1. e. mons aucriepcuu NDVI, o0bsicHIeMass H3MEHIUBO-
CTBIO 0CaJKOB, cocTaByseT 41-52%. M3 3T0r0, MOKHO MPEANOTIO0KUTh, 4TO B
netHuit nepuoa auHamMuka NDVI cenbcroxo3sHiCTBEHHBIX JaHAMA(TOB OMpe-
JienseTcs B O0NbIIeH CTeNeHH ocalkaMi, YeM TeMIIepaTypoH.

[Toutn mnonmoBuHa (46,9%) BBIIETOB CEIBCKOXO3SIIICTBEHHO-TIECHBIX
JNaHAmAadTOB CTATUCTUYECKH JOCTOBEPHBIX YPaBHEHUH PErpeccud He HMeer.
Jst 3HaunTenpbHON dacTu (44,2%) DOCTOBEpHBIM YJIEHOM ypaBHEHUS perpec-
CHM TaKXe OKa3aJoch KOJIMYECTBO OCAIKOB (KO3((HUIMEHTH JeTepMUHALUIH
0,21-0,52). 1ns HeGompIoi dacTu Tepputopui (5,4%) — remneparypa. Kpome
TOTO, JUI1 ABYX BBIIENOB (3,5% miomann Kiacca) B ypaBHEHHE PErpeccHu
BoILTH 00a (pakTopa.

B necupix nmangmadrax 6osee nonoBuHb Teppuropun (51,7%) xapax-
TEpU3yeTCsl ypaBHEHHEM PErpecChH, B KOTOPOM CTATUCTUYECKH JIOCTOBEPHBIM
YIIEHOM OKa3bIBaeTcst Temmneparypa (ko3dduimentsr nerepmunamuu 0,20-
0,25). Bimusane xonmdectBo ocaakoB Ha NDVI crarmueckn moctoBepHO Iist
28,0% momam sroro kmacca (R?=0,23-0,31). Tlo kosddurmentam aeTepmu-
HaIluu BHJIHO, 4TO BapuabenbHOCTh 3HadeHWit NDVI, oObscHaeMas muaMeHe-
HUSIM TEMIIEPATYpPbl U 0CaJIKOB, B OCHOBHOM, cocTaisieT 20-30%.

Ha 20,3% Tteppuropun jecHBIX JaHAMA(TOB JOCTOBEPHOI'O BIIMSHUS
Ha NDVI paccmarprBaeMbIX KIIMMaTHYECKUX TOKa3aTelei He YCTaHOBIICHO.
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Tabnuma 1

BriusHue knnmarnueckux aktopoB Ha n3meneHus NDVI
B IIPUPOAHO-aHTpoNoreHHbIX Janamadrax [Tonecks B 2000-2020 rr.

neNnbpHast IIomanb, %
(. ,

IIpuponHo- Bnusnue cra- dakrop
AHTPOIOTCHHBIH TUCTHYECKH Temneparypa | KonmuectBo Temnepartypa
nangmadr HEIOCTOBEPHO 0CaKoB U KOJIMYECTBO
0CaJIKOB

CenbCKOXO03sHCTBEHHBIH 0 0 100 0
CellbCKOX03SICTBEHHO- 46,9 54 442 35
JIECHOI
JlecHoit 20,3 51,7 28,0 0
Peruon B nieom 40,1 12,2 45,0 2,7

Takum 00pazoM, YCTaHOBICHO, YTO B pa3HBIX kiaccax [TAJ] BmmsHme
m3MeHenui kaumara Ha NDVI He ommnakoBo. Tak, 11 3HAYUTEIBHOM YacTU
JICCHBIX JIAHAMAPTOB MOTEIUICHUE KIUMaTa (T. €. YBEIUUCHHE TEMIICPATypPhl)
MOJKET COMPOBOXKIAThCsI pocToM 3HaueHuit NDVI, 4yro, BeposiTHO, OymeT 00y-
CJIOBJICHO TMOBBIIICHHEM OMOTIPOTYKTUBHOCTH 3TUX JIAHAA(PTOB.

B cenbckoxo3siicTBeHHBIX JdaHAmad)TaX TJIaBHBIM (AKTOPOM, BIIHSIO-
M Ha NDVI, sBasieTcst KoaudecTBO 0CaJKoB, OITOMY MOTEIJICHHE KIIMMa-
Ta, BEIpa)kalomieecs B POCTE TEMIIEpaTyp, HO 0€3 YBENMYEHHUS KOJIHICCTBA
ocaJKoB, BbI3bIBaeT cHIbKeHHEe NDVI, koTopoe HHIUIMpyeT majeHue ux Ono-
MPOAYKTHBHOCTH.

Ecmu paccMaTpuBaTh Bech PETHOH, TO BUIHO, YTO HA 3HAYATEIFHON Ja-
CTH TeppUTOpuH (45%) YCTAaHOBJIEHO CTATHCTUYECKH JOCTOBEPHOE BIMSHHE
Ha nuHaMuky NDVI xomudectBa ocagkoB 3a yieTHHI meproa. Ha BTopoMm Me-
cre no twiomanu (40,1%) manamadTel, AN KOTOPHIX JOCTOBEPHYIO CBS3b
mexxay NDVI u xnmmarudeckuMu (akTopamu YCTaHOBHUTH HE YAAJIOCh.
JlanamadTel, 1S KOTOPHIX yAanoch BbIIBUTH CBsizb NDVI ¢ temneparypoii,
KOHIIEHTPUPYIOTCA Ha IOTro-3amajieé perdoHa U MPEACTaBIeHBbl MPEUMyIe-
CTBCHHO JICCHBIMH JIaHAIA(TaMH.
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AHHOTAIUSA. DdpdexruBHOE QYyHKIMOHHPOBAHHUE JaHAMA(PTOB 3aBHCUT OT MOHHU-
TOPUHIA CPelbl C MCIONB30BAHMEM KOJIMYCCTBEHHBIX M Ka4CCTBEHHBIX ITOKa3areseil.
B cBfI3M ¢ 3TUM MOHMTOPHHI Ka4eCTBA CPEIBI C HCIOIb30BAHHEM COINPSHKCHHOTO aHa-
JM3a IUIOIIAAN TOBPESKACHUS JIMCTAa M ero (UIyKTYHpYIOLIeH acHMMETPHU SIBISIETCS
HMHCTPYMEHTOM JUTSl OLIEHKH () (PEKTHBHOCTH HCHOJIL30BaHUS TEPPUTOPHANBHBIX pecyp-
COB M OIICHKH ONITHMAaJBHOCTH cocTaBa OuorieHo3a. Ha teppurtopun OOIIT «XpeHoB-
CKoll 60p» HMPOBEAEHO UCCIIEIOBaHUE C HMCIIONb30BAHMEM HapaMeTpoB Oepesbl MOBUC-
JOH TUIONIAAN MOBPEKACHUS JIUCTA U €ro (UIyKTYMpPYIOLEeH aCUMMETPUH IS OLCHKH
pa3HBIX THHOB JECHBIX Janamadros. IlonydeHHble pe3ylbTaThl MO3BOJISIOT YTBEP-
JKJaTh O IPAaBOMEPHOCTH HUCHOJIb30BaHHUS METOAUK.
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COMPARATIVE ANALYSIS OF METHODS
OF FLUCTUATING ASYMMETRY AND LEAF DAMAGE
FOR MONITORING THE STATE OF LANDSCAPES
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ABSTRACT. Effective functioning of ecological systems depends on monitoring the
environment using quantitative and qualitative indicators. In this regard, monitoring the
quality of the environment using the coupled analysis of the leaf damage area and its fluc-
tuating asymmetry is a tool for evaluating the effectiveness of the use of territorial re-
sources and evaluating the optimal composition of the biocenosis. On the territory of the
protected area “Khrenovskaya Bor”, a study was conducted using the parameters of the birch
hanging area of leaf damage and its fluctuating asymmetry to assess different types of forest
landscapes. The results obtained allow us to assert the validity of the use of methods.

MOHUTOPUHT KaueCcTBa CPEIbl MOXKET OBITh OCYIICCTBIICH C HUCIOJIB30-
BaHMEM KOJIMYCCTBEHHBIX W KAYECTBEHHBIX ITIOKA3aTelei, MPU STOM CaMbIM
MPOOIEMaTHYHBIM TAIIOM SIBIISICTCS BRIOOP KPUTEPHEB OIICHKH CPEJIbl, TaK KaK
npo0ieMa COCTOUT B TOM, KOTO BEIOPATh 32 MCXOAHYIO TOYKY OICHKH — Yello-
BEKA WM JIPYTUX XKUBBIX Opranu3mel [2; 4; 5; 7-8; 11]. OxHako TeHAeHIUH, He
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MPOSIBIISIIOIINECS B MPOLIECCH OHTOTEHE3a MOYKHO PAcIO3HATh TOJIBKO C OMO-
IIBIO aHAJIM3a COCTOSTHUS OoJiee UyBCTBHUTENBHBIX, UeM desloBeK Buaamu. K nx
YHUCITy OTHOCAT IpeACTaBHTENeH (ophl, mpemaras JIMIIAWHUKA U TOJOCEe-
MEHHBIC JJIsl UCTIOIb30BaHUS B KaYECTBE MHANKATOPOB, a APEBECHBIE 110 CPaB-
HEHUIO C TPaBSHUCTBIMHU SIBIIsieTCsl O0jIee JKEJaHHBIM C TOYKH 3PEHHS MX 4yB-
crButenbHoCTH [6; 9; 10; 12-15].

MOHHUTOPHHT TEPPUTOPHH BAXKEH ULl BOBJICUCHHS PECYPCOB B 3 PEKTUB-
HBIF €CTeCTBEHHBIN SKOJIOTMIECKIHA 000pOT ¢ CO3IaHHEeM OIarompHsTHBIX YCIIO-
BUH U1 0OeCeueHns MPOTEKaHUs MPOIECCOB TEPPUTOPUATGHOTO OCBOCHMS U
KOM(OPTHOTO >KM3HEOOECTIeUeHNsI OXpaHsIEMBIX BHIOB, KOTOpoil TpeOyer Kom-
HETIHs YCTOHYMBOTO pa3BUTHA [16]. B cBSA3M ¢ 3TOM 1eNbi0 HAMU TIPEATIPUHSATA
TMOTIBITKa MOHUTOPUHI'A CPEZIbl TEPPUTOPHU XOMEPCKOTO TOCYAaPCTBEHHOTO 3aI10-
BEJIHUKA C HCIIOJIb30BAaHUEM COIIPSHKEHHOTO aHAIM3a IUIOMIAAN TOBPEKICHHS
JIMCTa U ero QUIyKTyHUpYIOIeld aCHMMETPUH JUTSl TTOTyYeHHUS] KOMIUIEKCHOM OL[EHKH
C HO3PIIIPII>1 ONITUMAJIBHOI'O MPOKUBAHUA BI/I}IOB-S)[[I/I(bI/IKaTOpOB C MUHUMAJIbHBIMH
napameTpamu KoM(GOPTHOCTH B Mpe/ieiax IyBCTBUTEILHOCTH PACTCHHIA.

Marepuajbl 1 MeTObI HCCJIeI0OBaHUsl. B 0CHOBE MOHUTOpPHUHTIA Cpe/IbI
JIeXKAT METO/IMKA U3MEPEHNE aCHMMETPHH JINCTa, paspaboTanHoii B. M. 3axapo-
BeIM 1 A. B. SI6mokoBeM [1; 5]. Ee HeomHOKpaTHO MPUMEHSUIH LTS OLICHKH CO-
crostHus JTaHmmadgToB. CymHOCTh COCTOUT B COOPE JIMCTOBBIX IIACTUH B OKOH-
YaHUM UX (OPMHUPOBAHMSA, HO N0 Ha4yajga WX yBAAAHWS WIH JIMCTOBOTO OIaja.
JInctest 0TOMpPANUCE C TPEX MOAECIBHBIX PACTEHHH B KOJIIMYECTBE TPHAUATH IITYK
C HIDKHUX YacTel IepeBbeB Ha BBICOTE MOHATOM PyKH.

Marepuain, o0pabaTbIBatOT cpa3y ke 70 3aBsaaHus. M3zMepeHus mpoBo-
JIWIACH TIO0 TUTIOBOW METOJUKE OIEHKH (IIYKTyalluu MO S5 mapameTpamM Jjist
MOJIyYeHHs] OTHOCHUTEJIBHOTO MOKa3arelsi aCHMMETPHHU 1o GopMmylie ¢ nocie-
JIYIOIIMM PAacueToOM MHTErPaIbHOTO MOKa3aTelsi CTaOMIbHOCTH Pa3BUTHS:

|Ter. —IIpas.
|Ter. +11pas.

Jus »ToTO MONMy4anmu cpemHeapu(METHUSCKUI IOKa3aTeidb BBHIOOPKH
JIICTHEB, a 3aT€M CPaBHUBAIN C TaOIWYHBIMH 3HAYCHUSMH U OTPEICICHUS
CTeTIeHb TpaHCc(OPMAITIH Ha HCCIEAYEMOI MPOOHOI IIIOIIaIKe.

MeTonuka MOHHTOPHHTA TEPPUTOPHU IO WU3MEPEHUSIM IUIOIIAAH II0-
BPEXJICHUS JIMCTOBOM HOBEPXHOCTH NPUMEHSETCS ISl OLEHKH COCTOSHUS
cpensl. Ha BeIOpaHHOM ydacTke cOOp mocie cOopa, COOpaHHBIM MaTepuai
(hukcupoBany A pabOTHl B OCEHHE-3UMHMI NepuoA. BHavane ycraHaBiImBa-
0T IJIOMIAIb JIUCTA 10 (hopMmyIie:

5 _ P."[ * SKE
E I P
KB
rae: P —smcra u PkB — kBagpara Oymaru, SkB — kBajpara Oymard.
3areM moJy4danu NepeBOAHON Kod(huUIMeHT mo Gopmyne Ha OCHOBa-

HUU IpoOMEpPa JIUCTOBBIX TUTACTUH!

il
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ko Sa
5

KB

W3mepus munay (A) u mmpury (B) mICcTOBOI IITaCTHHBI ¢ UCTIONB30Ba-
HHEM MEpPEeBOTHOTO KO3((HUIMEHTAa NPOU3BOANM YMHOXKCHHE, W IOIydacM
TUTOIIA/b JIUCTA Ha BEIOpaHHOW MPOOHOH TITOMIaIKe.

S5=A4A#B=K

Ha 3axsmiountenbHOM Tane moilydaeM CpeiHIo apuMEeTHYECKYIO Be-
JUYHMHY TUTOLIATU JIUCTA JJsl BHIOOPKH C JAHHOTO IOJIMIOHA WCCIICOBaHUS
MyTEM CYMMHPOBAHHS BCEX IMOJIYYCHHBIX 3HAYCHMS IUIOMIATN JIMCTA U JICITUM
Ha KOJIMYECTBO JICTHEB.

Pe3yabTaThl HccaeI0BaHUS W HMX 00cCyxKIeHHe. AHANH3 (QH3HKO-
reorpaMuecKux (HaKTOPOB IMO3BOJIMI BBIIBUTH THIIOJIOTHIO YCIOBHII MECTO-
pacronoxeHust XpeHockoro 6opa. Jlyis BEIIBICHNS CIeU()UIECKUX U YHUBEP-
CaJIbHBIX (haKTOPOB BO3JCHCTBHS B MpeesiaX MOJUTOHA YYHTHIBAJIACh aHTPO-
IMOTHCHAA Harpyska, peruoHaJIbHbIC MI/IKpOOCO6eHHOCTI/I OCBCUICHUA U BETPO-
BOTO pEeXHMMa Ui 00ECHEeYeHUs] WHBEPCHU TEMIIEpaTyp; XapakTep ¥ BUJBI
HAacaXJEeHUIl M OJIM30CTh PACIOJIOKEHUS 0 OTHOLICHUIO K TPAHCHOPTHBIM
MarucTpajisaM Kak (l)aKTOp CHWXXCHUSA YPOBHA BO3ﬂeﬁCTBHﬂ IIOJINTIOTAHTOB, U
HMHTCHCUBHOCTDH IMOCTYIJICHUA B aTMocq)epy 3anH3HHTeHeﬁ; UHAWBUAYaAJIbHO-
BUJIOBBIC XapaKTECPUCTUKH Ta30BOW yCTOHYMBOCTH PACTCHUH, MEHSIOIINECS B
3aBUCHMOCTH OT BHIOBOI NPUHAMJICKHOCTH M 3Talla MPOXOXKICHUSI (EHOIO-
rHdecKor (ha3bl pa3BUTHS; PETUCTPALIUS CTETICHH U XapaKTepa MOBPEXICHUI B
BHUJIE XJIOPO30B M HEKPO30B, IO BIMSHUEM KaK a0HOTHYECKHX (PAKTOPOB, TAK
Y TIOBPEK/ICHUI B pe3yibrare OMOTHYECKHX B3aUMOOTHOLIEHUH B opMe Ma-
HHU(pecTanuy CUMIITOMOB 3a00JIEBaHUI U TOTPHI30B HACEKOMBIMH.

HccrnenoBanusi ToKa3ady BapHalMio B Ipeeiax HOPMbI, OJIHAKO
HaOJIIojaeTcsl HECYIIECTBEHHOE Pa3jiMiKue B CTENEHU BapHallMd MEXIY IJI0-
magxkaMu, IMpyu OTOM MPOABIACTCA TCHACHIUA OINTUMU3ALNU yCJ'IOBHI:I pu
CHMXXCHHU XapaKTepa BOSﬂeﬁCTBHﬂ.

CpaBHUTENFHOE KCCIIEI0OBaHHE AaCHMMETPUH JIMCTOBOW ITOBEPXHOCTH
JIPEBECHOM TOPO/IbI, POU3PACTAIOIIMX B BHJE MOJUIECKA NMPU €CTECTBEHHOM
XapakTepe BO300OHOBJIECHUS, TIO3BOIMIN TOMYYUTh IPAIAliMIoO B MATHOAIUIEHOM
HIKaJIe 10 YCIOBUSIM KOM(OPTHOCTH COCTOSIHUS TeppuTopuH (Tadi. 1).

Tabmuna 1
BamipHas rpajanms oneHKH cpeibl METOAOM (IYKTYHPYIOUICH aCHMMETPUN
Bun bannbl
1 2 3
Bepesa mosucnas (Betula pendula) <0,04 0,041-0,045 0,0451-0,049

IIpumeuanue: cocrosiane cpenbl: 1 — KOM(MOPTHBIE yCIOBUS; 2 — OTHOCHUTEIBFHO KOM-
(opTHEIE B Ipeiestax HOPMBI 3 — YCIIOBHS HUKE HOPMBL.
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B pesynprate 00pabOTKH MONyYCHHBIX PE3YJIBTATOB B XOJIC IPOBEICHUS
MOJICBBIX UCCIICIOBAHUI IO JBYM COTNPSDKCHHBIM METOJMKAM ObLIa COCTaBJICHA
Tabnuma 2.

Ta6nuna 2
Pe3ynbrarhl CTATUCTUUECKUX UCCIIET0BAHUM JIMCTHEB
HccnenoBanneie [Nokazatens GuyKTynpyromeit [Inomane nopakeHust
TEpPUTOPHU aCHMMETpHs JINCTA JIMCTOBOH TIOBEPXHOCTH
Cy0opb cBexast 0,0387 10,63
Cy0opb BrakHas 0,0356 64,01
Cy0opb chipast 0,0181 40,66
CynyOpaBa cBexast 0,0322 16,16
JlyOpaBa BakHas 0,023 40,66
TToitma Mokpast 0,0331 16,22

CHikeHue Tokazareneidl (QuyKTyupyroomed acMiMMETPUH COIIPSIKEHO C
YBECJIMYCHUCM MIOKA3aTEJIA MMOBPEKIACHUSA TOBEPXHOCTH JIMCTA.

Cpenu JeCHBIX MacCHBOB Ha TEpPUTOpPUHM BopoHexckoi 061acTé BbI-
JenseTcs: XPeHOBCKOM OOp, KOTOPBIA COCTOUT W3 HECKOJIBKUX JICCHUYECTB
(bparunckoe, Bucnuackoe, XpeHOBCKOTO JIECHOTO KOJUIEIXA, XPEHOBCKOE U
CeméHno-AnekcannpoBckoe boOposckuii necxo3). I[Ipupomrsie u Tomorpadu-
YEeCKHEe YCIIOBUS, II0YBA, PACTUTEIBHOCTh W IPSIMBIE HCTOPHUYECKHE CBHIIEC-
TENIBCTBA TOBOPSAT O TOM, YTO Ha BCEHl €0 TEPPUTOPUH OBUIN IMIMPOKO PacIpo-
CTpaHEHbI U MpeodIagany COCHOBBIC JIeCa, TO €CTh OH HCTOPHUECKH SIBISCTCS
60pPOBBIM MacCHBOM.

CocHOBBIE Jleca B €T0 CEBEPHOM YacTH COCTaBISIOT ceiiuac 2/3 Bcei
JICCOTMIOKPBITON TUTOMIAU, CYUTas ¢ MOoWMOM. [IpeobaasaroT COCHBI OT MOJIOI-
HsKoB 710 120 nerHero Bo3pacta. Ha Hux 31aeck nmpuxoautest 3/3 miomanam coc-
HOBBIX JICCOB M 2/3 Ha COCHSKH €CTECTBEHHOTO mpoucxoxkaeHus. Cpemau mo-
clemHUX eCTh y4acTku (27 ra) Gonee yem 200 nmeTHero Bo3pacTta — OCTaTKH
HepBO6I)ITHI)IX I[OXO3$IﬁCTBCHHI)IX JICCOB, XpAaHUMBIC KaK MaMATHUKW IPUPOABI.
BopoBbix nyOHsIKOB, cMeHMBIINX cocHY — 7,3% bepesnsikn n ocuHHHMKH B 00-
POBOI1 N MOMMEHHOM YacTsIX cocTaBisAoT 11,4%.

Teppuropuio Oopa cilararoT IeCYaHO-TIIMHUCTBIE OTIOKEHUS U NECKH
YEeTBEPTHYHOTO repuopa. JIecHOH MacCHUB HaYMHAETCS C MOWMBI M IIPHYpPOYEH
MPEUMYIIECTBEHHO K MEPBOW M BTOPOM MOMMEHHOH TeppacaM, K pa3MbITOMY
MOJIOrOMY CKJIOHY TPEThEH IO CUEeTy Teppachl, NPUMBIKAIOIIEH K CTEITHOMY
TUTaKoPY.

XpeHoBCKOW OOp IOKHBIM OCTPOBHOH MacCHB, B KOTOPOM COCHa JI0-
BOJIBHO JIJIMTCJIBHOC BPEMSA HAXOAUTCSA B U30JIMPOBAHHOM COCTOSHUM. B nacro-
siee Bpemsi OoJbIasi 4acTh HacaXKIeHWH XPEHOBOCKOTO Oopa co3jgaHa Imo-
cagkamu. [Ipu KynbTypax B peiKHX clydasx COONIOaeTCsl IPUHIIUAI CO3TaHM
X M3 CEeMsH, COOpaHHBIX B HACAXICHMSAX COOTBETCTBYIOLIMX THIIOB Jeca.
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B cBsi3u ¢ 3THM 0OJBIIIOE 3HAUCHKE B PEIICHUH BOMPOCA O TCHETUUCCKON MpPH-
pozie coCHBI B XPCHOBCKOM OOpY MMEIOT MOMYIISIUN CTapPBIX COCHSIKOB, BO3-
HUKIIUX €CTECTBEHHBIM NyTeM. «[IpHCyTCTBUE OCHHBI... Ha OMyIIKe XPEHOB-
ckoro Oopa, MOIIHBIM T'YMYCOBBII TOPH30HT yOEKIAaeT HAC, YTO PadiOH 3TOT
TOJIBKO B TIOCJIETHEE BPEMsI 3aBOEBaH JIECOM U cTemnen», — nucan [ @. Mopo-
30B. EZIBa 711 OHK MOIVIM MOSIBUTHCS 3[IECH PaHbllie, YeM B KOHIIE MEepHOAa BaJl-
JTAICKOTO OJIEZICHEHUS WIHM B Hadaje MOocJeleIHUKOBhs. OTCIoma 3aTeM MOTJIO
WATH HACTYIUICHHUE Jieca BHU3, B CTOPOHY PEKH U BBEPX, Ha CTEIIb.

Jlecnoit nemaprament B 1846 1. HampaBisieT B XpeHOBOE MIEPBOTO JICCHH-
gero. OT JIeTHEH jkaphl TTOTHOANH CESHIIBI B TUTOMHHKE U ITOCAYKCHHBIE COCHBI.
Tonpko necanmanii A. H. Bepexa cozman ¢ 1861 mo 1885 . 64 ra 9ncTeIxX Kynb-
Typ 3Toi moponsl. OHM COXPaHWINCH A0 HAaIMX AHell. [IpuHIMNHaIbsHO HOBYIO
arpoTexHuKy KynbTyp BHeapuia Jechuunid H. JI. Cyxoxckuii. B 1894 r. mocie
OCEHHEH BCIAILIKU OH BMECTE CO CBOMM IOMOIIHUKOM [. @. MOp0o30BbI BHEAPUI
JIBYXJIETHUE CESHIIBI. 3aTeM B psiiaX U MEXIYPSIAbSX PHIXJIWI MOYBY W YN
COpPHYIO PAaCcTUTENHHOCTh, YXOJ 32 TMOCaJKaMH OCYIIECTBISUI B TEUCHHE MSATH
JIET, TIOKa KOPHU MPOHUKIIN 32 TOJIILY UCCYIIEHHOTO 3a JIETO CJos ouBkL. Yepes
HECKOJIBKO JIET COCHA BHOBb 3a3esieHena Ha 2230 ra. 1 ceronHs 3Ty HacaXaeHuUs
HaxomsaTcs B TpekpacHOM coctosHud. O mepBbix mHed CoOBeTCKON BIACTH B
XpeHOBCKOM JIeCHHYECTBe 0c000e BHUMaHHE OOpaImaiock Ha HEOOXOIUMOCTD
MPABIIIFHOTO UCIIONH30BAHUS M MPUYMHOKEHHS JIECHBIX OorarcTB Oopa. Coycts
JIBa/ILATH JIET COCHOBBIE HACAXIIEHUs 3a3eJieHeNH ele Ha 846 ra. 3a Bpems Be-
ykoi OTeYeCTBEHHOW BOMHEI YXOJ] 338 HACAKACHUSIMHU YXYIIIUICS, W TUIOMIAIb
mycromieid k 1945 r. Bo3pocna mouty Ha onHy TpeTh. [locne BoitHBI Gop ObLT
OTHECEH K 0c000 IIEHHBIM JIECHBIM MaccuBaM. [locaska COCHBI MPOBOIUIIACH B
ckaThle Cpokd. Ha mycThIpsSX IIia caMOOTBEp)KeHHas paboTa, HO CyXOBEH
MbUTbHBIE OypH, a TaKkke MaiCKue XPYIId WU JAPYTUe BPEIUTENHU Jieca MHOW pa3
CBOJIMJIM Ha HET Hee YCUJIHS JIECOBOJIOB. YYACTKH C HaUMEHbBIIEH UYUCIEHHO-
CTBIO XpyIIel OTBOAWIN IOA JIECHBIE KYIBTYPHI, a CHJIBHO 3apakeHHbIe 00pada-
THIBAJIA XMMUYECKAMH BemecTBaMH. J[o HammMX JHEH COXpaHMIICS CIOco0 cMa-
YMBaHUSA KOPHEH CEsHIIeB MepeT MOCaJKol B IOUBEHHO-TICPETHOHHOM PacTBope,
B KOTOPBIN TOOABILIICS TeKcaxiiopaH. XHMHYECKHE CIOCO0BI OOpHOBI ¢ Bpemu-
TEISAMH Jieca ToMonH 3a 20 JIeT TOMHATh CPEIHIOK TPIDKIBAEMOCTD KYIBTYD
cocHBI 10 85%. 3a ATOT ke meproa OBLIO MOCAKEHO Ha CYXHX OSIHBIX MOYBaxX
4257 ra XBOHHBIX HACAXKIEHUIA.

Ha BoccranoBneHne 60pa rocygapcTBO M3PacXOIOBANO CBBIMIE 4 MITH
pyOneii, Mono/ibie HacaXIeHUST COCTABJISIOT HBIHE MOIABIISIONIYIO €r0 YacTh, a
Ha JIOJIIO CIIEJIBIX MEePECTOMHBIX IpuxoauTcs Beero 30%.

Taxum 00pa3om, XpeHOBCKOW OOp SBISIETCS CIOXKHON Te0IKOIOTHYe-
CKOM CHCTEMOH, B KOTOPOW BO B3aMMOCBSI3M HAXOJSATCS BCE KOMIIOHEHTHI MPH-
polbl. 3a HCTOPUYECKUN MEpUOJl MPUPOAONOIL30BaHUS HA CTPYKTYpPY €ro
naHIadTOB OKa3bIBAIN BIUSHUE IPUPOIHBIC U aHTPOIIOTCHHBIC (PAKTOPHL.
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HecmoTpst Ha pa3nuuusi, BbI3BaHHBIE NPOSBICHUSI O0COOEHHOCTEH pac-
TUTEJBHBIX 0CO0EH U MHIMBUAYAJIbHBIH HAOOp (haKTOPOB TEPPUTOPHUH, COMIPSI-
JKEHHOE HCIOJIb30BaHHE ABYX METONUK OMOMHIHMKAIMH IO3BOJMJIO OCYIIe-
CTBUTh MX B3aUMHYIO KOPPEKTHPOBKY W BepuduKanuoo. PamkupoBaHue naH-
HBIX 110 IPU3HAKY MOBPEXKJICHUS JUCTOBOM MOBEPXHOCTU MOATBEPKIAET (HaKT
TOTO0, YTO OOJNBIION 00BEM TEPPUTOPUIT UMEET HU3KUH MPOLEHT ITOBPEXKICHUS
TKaHEH JMCTa, YTO YKa3bIBa€T Ha BBICOKYIO YCTOMYMBOCTbH PAaCTEHUH ¢ OIHOMI
CTOPOHBI, 1 CIIOCOOHOCTh 3TUX PACTCHUH YIyUIINTh KAYECTBO CPEIBI C APY-
roif. DT0 MO3BOISIET CAEIATHh BBIBOZ O CPEro0OpasyroIIeii PO NCCIETYEMBIX
pacTeHUH, TOBBIIAIOIINX YPOBEHb KOM(MOPTHOCTH CPEIIBI.
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BJIMAHUE CTEITHBIX ITOKAPOB
HA CE3OHHYIO JMHAMMUKY TEMIIEPATYPbI 1IOYBbI

KJ/IIOYEBBIE CJIOBA: creny; cTenHble MOXKaphl; M0YBa; TEMIEPATYPHBIN PEXUM;
TeMIlepaTypa IMOYBEIL.

AHHOTALUSL. VccrenoBanre Npoxouio Ha ore 3a0aifKaibCKOTro Kpasi, B OXpaHHOM
30He JIaypcKOro 3aloBe[HMKA, B IMOJIBIHHO-JIYKOBO-KOBBUIBHOM (Stipa krylovii-Allium
polyrhizum Artemisia frigida) cremu wa teppace Topeiickux o3ep. C HIOIS TI0 OKTIAOPH
2016 r. mpu MOMOIUM JIOTTEPOB M3ydalcsl TeMIEPATyPHBIH PEXUM MOYBBI HAa TITyOHHE
10 cM Ha KOHTPOJBHOW W IKCIEPUMEHTATbHOH MHUPOTEHHOM IUIOMIAIKE, BBDIOKSHHON
TPWKIBL. B mrone-aBrycre cpeqHecyTodHble, MAKCHMAIBHbIE 1 MUHUMAJIBHBIE TeMIepa-
TYpBI Ha IMPOTEHHOM IUIOIIA/IKe BBIIIE, YeM B KOHTpoJIe. B ceHTs0pe 3TH nokasarenu Ha
00enx IUIONIafKax BBIPAaBHUBAIOTCS, @ B OKTIOpE Ha MHUPOTEHHOH IIIOMIA/IKE CTAHOBSITCS
HIDKE, YeM B KOHTpoJe. Bech mepron HaOmoAeHni CyToYHast aMILUTUTY/a TeMIIepaTyp Ha
SKCIIEPUMEHTANBHON IUIomaake Obia Oojbiie, 4eM B KoHTpode. [Ipuaunoii pasnmymii B
TEMITepaTypPHOM PEXXHMeE SBIIETCS OTCYTCTBHE HA SKCIIEPHMEHTAIHON IUIOIA/KE BETO-
MY, CITyXaIled TepMOU30JIITOPOM, BCIEACTBHE YETO [T0YBA CHIIBHEE IIPOTPEBAETCS JIETOM
U ObICTpee OXJIakaaeTcs oceHsro. [lacMypHast ¥ BIIaXKHas TIOTOJia CTIIAXKMBAET TeMIIepa-
TYpPHBIE Pa3Inyuus MEXKTy BEDIOKEHHON U MHTAKTHOM IUIOIIAJKAMH.

Tatyana E. Tkachuk,
Candidate of Biology, Associate Professor, Transbaikal State University; Sen-
ior Researcher, Daursky Nature Biosphere Reserve, Chita, Russia

Tatyana F. Snigireva,
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INFLUENCE OF STEPPE WILDFIRES ON SEASONAL
DYNAMICS OF SOIL TEMPERATURE

KEYWORDS: steppe; steppe fires; the soil; temperature regime; soil temperature.

ABSTRACT. The study took place on the south of Zabaikalsky kray in the buffer zone
of the Daursky Reserve, in the sage-onion-feather grass (Stipa krylovii-Allium polyrhi-
zum-Stipa krylovii-Allium polyrhyzum Artemisia frigida) steppe on the terrace of the
Torey Lakes. From July to October 2016, using loggers, we studied the soil temperature
regime at a depth of 10 cm on the control and experimental pyrogenic plot, which was
burned three times. In July-August, the daily average, maximum and minimum temper-
atures on the pyrogenic plot were higher than in the control. In September, these indica-
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tors at both plots were equal, and in October at the pyrogenic plot they become lower
than in the control. During the entire observation period, the daily temperature ampli-
tude on the experimental plot was higher than in the control. The reason for the differ-
ences in the temperature regime is the absence of litter on the experimental plot, which
serves as a thermal insulator; therefore soil warms up more strongly in summer and
cools faster in autumn. Cloudy and wet weather smooths out temperature differences
between burnt and intact sites.

BnusiHHIO CTENHBIX TMOYKapoOB HAa AKOCUCTEMBI IMOCBAIIEHA JOBOJIBHO
oOmmpHas nuteparypa [1; 2; 5; 6; 7], TeM He MEHee, OCTaeTCs eIie MHOTO He-
pEIIEHHBIX BOIIPOCOB U MAaJIOU3YyUEHHBIX pailoHOB. OJHUM U3 TaKUX pailoHOB
asisiercs laypus. [lpupoansie ycnosus Jlaypun cBoeoOpas3HbI, IO3TOMY BbI-
BOJIBI, CICTaHHBIE U1 PaBHUHHBIX CTETEH IPYTrUX PEernOHOB, HE BCET/a OKa-
3BIBAIOTCSI IPUMEHUMBI K JayPCKUM TOPHBIM CTEIISIM.

HccnenoBanus NpoOBOAMINCH B OXPAaHHOM 30HE TOCYNapCTBEHHOTO
NpUpOJHOTO OnocepHoro 3amoBeqHuKa «Jlaypckniiy. 3amoBeJHHK HAXOAUT-
cs Ha rokHOW rpanune Poccum, B Boctounom 3abaiikanbe, B OCHOBHOM, B
npenenax Ynmza-Topelickoil paBHIHBI, Ha aOCOMIOTHBIX BhIicoTax 600-1000 m.
Knumar naHHO#M TeppuUTOpHM pe3KO-KOHTHHEHTAJIBHBIH, C I'OJOBOM CyMMO
ocankoB ot 200 1o 300 MM B 3aBHCHMOCTH OT (pa3bl TPUILATHUIICTHETO IHKIIA
yBIaxHeHus. PacmpeneneHne ocaakoB IO Ce30HAM KpailHe HepaBHOMEPHO:
okoiio 80% ocaakoB BBIMANaeT B JETHUN MEPUO/, TTIABHBIM 00pa3oM B HIOJIE-
aBrycte. Ha 3ToT ’xe mepuox HpuXoAATCs M MaKCHUMalbHbIE TeMIEpaTyphl
Bo31yxa. [Ipr 3TOM 3uMa 1 BecHa cyxue; ¢ (eBpasis 10 aIrpeib BICOKA IOBTO-
psIeMOCTh CHIIBHBIX BETPOB. B ampene-mae mponcxoaut HanOosblee KOJIHde-
CTBO CTEIHBIX IIOJKapoB, TaK KaK CHET YK€ IMOJHOCTBIO COIIEN, HO OCa/IKOB
MPaKTHYECKN HET, 10YBa W HPOLUIOTOAHSS TpaBa CyXHe, CHIbHBIE U JacTble
BETPBI CHOCOOCTBYIOT OBICTPOMY PaclpOCTPaHEHHIO MOXApPOB Ha OONBIINX
wromazsx. [louBbl B paiioHe MCClie10BaHMUS IPEUMYIIIECTBEHHO KalllTaHOBBIE,
CYIJIMHHUCTHIE, ¢ OOJIbIIEN WM MEHbIEH CTeNeHb0 KaMeHucTocTtu. s pac-
TUTETFHOTO TIOKpOBa Hamboyiee XapaKTepHbI 3MEEBKOBO-PAa3HOTPABHO-
kpbuToBOKOBBUTRHBIE (Stipa krylovii-Allium polyrhizum- Artemisia frigida —
Cleistogenes squarrosa) crenu Ha BBICOKHX Teppacax Topelckux o3ep, H
BoctperoBeie (Leymus chinensis) crenu mo moHMKeHHsIM.

IToMuMoO HEmOCPEICTBEHHOTO BIMSHUA TOXKapa Ha CTEMb: MOBPEKICHUE
pacTeHMH, BBHITOpPAHHE CTEITHOM BETOIIM M BEPXHETO CJIOS MOYBHI, yIIepO >Ku-
BOTHBIM, — CYIIECTBYET U KOcBeHHOe. KOCBEHHOE BIUSHME MOXKapa HAa 3KOCH-
CTeMy IpOSIBIIIETCS Yepe3 HEKOTOPOE BpeMs, KaK CIEJCTBUE M3MEHEHUIl, mpo-
U3BEJIEHHBIX OTHEM HemocpeAcTBeHHO. OJHMM M3 TakUX CHEACTBUI sBIAETCA
U3MEHEHHE TEMIIEPATYPHOTO PeXHMa MOUBBL, ONPEEISIONIETO YCIOBUS XKU3HE-
JIeATETbHOCTH pacTeHUH M )KMBOTHBIX-T€OOMOHTOB, NX O0WIINE N pa3HOOOpasHe;
B YACTHOCTH, OT TEMIIEPATyPHOTO PEKMMA 3aBUCHUT PEXUM BIIAKHOCTH.

M3ydenue TeMnepaTypHOro peXuMa IOYBbI IIPOBOIMIOCH Ha Teppacax
Topeiickux o3ep (3yn-Topeit u bapyn-Topeii), B OKpecTHOCTSIX MIPOTOKH Y TO-
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4H, KOTOpask MX COCAUHSET, B MOJBIHHO-TYKOBO-KOBBUTBHOW (Stipa krylovii-
Allium polyrhizum-Artemisia frigida) crenu. Pabora Beimonusiiacs 8 2016 1., B
MepHoJl Mepexoja OT 3acyIUIMBON (a3bl KIMMATHYEeCKOTO LUKIJIA K BIAXKHOM
(haze, 4TO 0O3HAMEHOBAIOCH YBEINYEHHEM KOJIMYECTBA JIETHUX OCAJIKOB.

OKclepUMeHTaIbHas NMUPOTreHHas IUIOLIafKa, MOoJBeprajach BbIKUIA-
Huto BecHod 2012, 2014 u 2015rr., T.e. B CE30H, KOTJa MPOUCXOIUT
HanOoIbIIIee KOJMMIECTBO CTEIHBIX M0KapoB. KOHTpOIEM CityKuila HHTaKTHas
IUIOIIAJIKa B TOM Jke cooOmecTBe. {1 M3MEpEeHHs TeMIepaTypsl MOYBHI MIPH-
MCHSUIM DJICKTPOHHBIC JIOITEPHl. VI3MepeHHs IpoW3BOAMINCH HA TIyOWHE
10 cM ¢ 3amuchio TeMmeparypbl Kaxuelid 9ac ¢ 8 utoist mo 14 okrsaops. s
KaXXIOTo Mecsna HaOIoaeHns rpaduku TeMepaTypsl OBIIM HOCTPOCHBI OT-
nenbHO (puc. 1-2). Ha prucyHkax KOHTpOJbHAs IUIOIIAIKa 0003HAUCHA JIMTE-
poit «A», muporeHHas — muTepoit «by».

B utone, camoM TemioM Mecsile rojia Ha MUPOTeHHON MIIomaaKe 00b-
IIYIO 9aCTh BPEMEHH CpeHeCYTOYHasd, MaKCUMaJIbHasg U MUHUMAaJbHas CyTOY-
Has TemIepaTypa ObuUia BbIlIE, YeM B KOHTpouse. [Ipu HacTymsieHuHn macMmyp-
HOW mnu poxanuBoil moroasl (16.07.16, 21.07.16) paznuuus Mexay KOH-
TPOJILHOM M MUPOTEHHOH IUIOMaAKaMi MHHUMHU3UpYoTcs. [IpuanHoi 3TorO,
OUYEBHIHO, SBIAETCA OUYCHb Cab0e HarpeBaHWE IOYBHI JHEM H, BO3MOXKHO,
ciaboe OCTHIBAaHHME B MACMYPHYIO TOTOXy HOYbIO. JIeHCTBUTENBHO, B 3TH XK€
JHY HaOIromaeTcsl KpaiHe Majlas CyTOYHas aMIUINTY/a TeMIIepaTyp Ha obenx
mwromankax: 2,5-3°C.

B aBrycre HaunMHaeTCs CHIO)KEHHE TeMIepaTypsl moussl. [1o cpaBHEHUIO
C HIOJEM, B aBTyCTE Pa3lW4usg B TEMIIEPaTypHOM pEXHMeE IOYBBI Ha KOH-
TPOJIBHOM YU MUPOTEHHOH IUTONAIKaX JOBOJIBHO MaJbl. ITO MOXKHO OOBSCHUTH
OONBIINM KOJMYECTBOM MacMypHBIX nHel (18 mHeit) 3a maHHBINA nepuos U 00-
IIIUM CHIDKCHHEM CPEIHECYTOYHBIX TEMIIEpaTyp BO3TyXa.

B ceHTs10pe nponcxoanuT CE30HHOE CHIDKEHUE CPETHECYTOYHBIX TeMIIe-
paTyp BCJIEACTBHE YMEHBIICHHS HHTEHCUBHOCTH MPOTPEBAaHUS MOYBHI B TeUe-
HHE JHS B OTJIMYUE OT JIETHETO ce30Ha. J|HeM Io-Tipe’kHeMy HarpeBaHHe OCTa-
ercsi Oosiee CHIIBHBIM Ha NMUPOTeHHOH muomazake. [Ipeobnanana noxmumBas
MOT0/1a, TIOATOMY PA3IMYMS MEXIy IUIOMAJAKaMH MHUHHUMAJbHBL, a 3a4acTylo
Jlake OTCYTCTBYIOT. I'paduku cpenHecyTOYHOI TeMIiepaTypsl Ha IBYX ILIO-
MaJKaxX MPaKTUYECKH COBNAJAIOT; TO K€ CaMOE MOKHO CKa3aTh M O MaKCH-
MaJbHOM U MMHMMAJIbHOM CYTOYHBIX TeMIleparypax. TeM He MeHee, CyTOoYHast
aMIUTUTYAA TEMIIEpaTyp Mo-PeKHEMY OcTaeTcs 0ojee 3aMEeTHOH Ha IMHPOTeH-
HOM IIOIIAaJKeE.

B oxTs6pe m3-3a CHUKEHUS BBICOTHI CTOSHHS COJHIIA HaJ TOPH30HTOM
JTHEM TI04YBa MporpeBaeTcs Bce ciaabee, B TO BpeMs Kak HOYaMH, KOTOpBIE CTa-
HOBSTCS BCE JJIMHHEE, MHTEHCU(PHUIUPYETCS PagHallMOHHOE BBIXOIAXHBAHNE
MOYBEI. B OKTSI0pe mponCXOauT CIBUT B COOTHOLIEHUH ITOKa3aTeNeld TemMepa-
TYPHOTO pPEXHMa IMOYBBI KOHTPOJIBHOW M MHPOreHHOH momanok (puc. 1).
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CeMb 13 YeThIpHA/IATH JHEH HAOII0JeHNS B OKTA0pe MUHUMAIIbHAsI CYyTOYHAs
TeMIiepaTypa Ha IUPOTCHHOM IUIONIAJKE OKa3bIBACTCSl HIDKE, YeM Ha KOH-
TPOJILHOM, a cpelHeCyTOYHasl ObUla HEMHOTO HIDKE Ha MIMPOTEHHOM IUIONIaIKe
B TeyeHue msTi JHel. COOTHOIIEHHE BEIMUMHbI CyTOYHBIX KoJieOaHuil TemIie-
paryp Ha JIBYX IUIOLIAJKax NPUHLMUIMAIGHO HE MEHSETCS: Ha NMUPOTCHHOU
TUIOIIAJIKE aMIUTUTY/ia TEMIIEPaTyp HO-TPEKHEMY BBIIIE, YeM Ha KOHTPOJIbHOM
(puc. 2). O6pamaeT Ha ceOsi BHIMaHUE YBEIHUYCHHE Pa3pblBa MEXIy rpadu-
KaM{ aMIUTUTYABl TEMIEPATyp Ha BBDKKEHHOU IUIOIIaaKe U B KOHTpoie. O0b-
SCHUTB 3TO MOXKHO 0OOJiee 3HAUUTENILHBIM OXJIQXKACHHEM IOYBBI Ha BBDKKCH-
HOI1 IUTOIIa/IKe, JIUIICHHON TEIUIOM30JIITOpa — BETOIIN M HOACTUIIKH, 10 CpaB-
HEeHHIO ¢ KoHTpojeM. [lo murepaTypHBIM HaHHBIM [3] BECHOH Ha Takoi MmodYBe
ObICTpee CXOIUT CHEXHBIN TTOKPOB, YTO B CBOIO OYEpENb YCHIIMBAET JHEBHOEC
NporpeBaHue, HOYHOE OXJIAKACHHE U, B YCIOBUIX KiuMaTa 3abaikanbs, nmpu-
BOJMUT K 6oaneMy HNCCYHICHUIO MOYBEI.
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Puc. 2. AMnnuTyaa TeMneparypsl OUYBBI
Ha KOHTPOJILHOHM U NHUPOT€HHOM IUIOIIAIKE

BrlisiBneHHbIe HAMH 3aKOHOMEPHOCTH COTJIACYIOTCSI C BBIBOJIAMHU pAla
aBTOpoB [1; 3; 4], koTOpBIe OTMEYanH Oojee pe3KHe KoueOaHus TeMIIepaTyphl
mocJie ToXKapa B CPaBHEHUH aMIUTUTYION TeMIepaTyphl B KOHTPOJIE, a TaKXKe
YBEIMUEHUE MAKCUMAIBHON TeMIiepaTyphbl IOYBbI B TEILJIBINA IEPUOJ TO/a.

Ha ocHoBaHMH BceX pacCMOTPEHHBIX ()aKTOB MOXKHO BBIIEIUTH OCHOB-
HBIC HAIPaBIICHUS BIUSHUS TUPOTCHHOTO (pakTOpa Ha TEMIEPaTYPHBIH PEKUM
CTEITHOW TI0YBHI. BO-TIepBEIX, BO Bce MECAIBI HAOMIOCHHUS aMIDIUTYIA CyTOY-
HBIX KOJeOaHHU TeMIlepaTyp Ha MUPOTSHHOH IUIOMIaaKe OOJbIIe, YeM B KOH-
Tposie. Bo-BTOpHIX, MUporeHHas IIomaaKa OBICTpee U CHIIbHEE MPOTrpeBacTCs
JIETOM U OBICTpee OCTHIBAET OCEHBIO. B TeIible MeCsIbl TOa 3TO BBIPAXKAETCS
B TOM, YTO Ha MUPOTCHHOHN IUIOUIAJIKE CPEIHECYTOYHbIE, MaKCUMaJbHbIE U
MUHUMAaJbHBIE CYyTOYHBIE TEMIIEPATYPHI BhIIIE, 4eM B KOHTpoJe. C mepexo1oMm
B XOJIOJIHBIH TIEpUOJI TOJIa OTCYTCTBHE TEIUIOM30JIATOPA B BUJIE€ BETOIIH H 10T~
CTUJIKM Ha YEpHOM BBDK)KEHHOW IMOYBE MUPOTEHHOM IUJIOMIAJKU NMPUBOJIUT K
Oomnee OBICTPOMY PATUAIMOHHOMY BBIXOJIAKHBAHHUIO, KOTOPOE HE KOMIIEHCH-
pyeTcsi THEBHBIM TIporpeBaHHeM. HaOnromaemple M3MEHEHHs B TeMIEpaTyp-
HOM pEXUME JICTAI0T YCIIOBHS OOMTaHUS MOYBCHHBIX OPTaHU3MOB Ooliee Cy-
POBBIMH, YTO SIBISICTCS ONHOW W3 MPUYHH IPOHUCXOISIINX U3MEHEHUN B OMO-
ueHosax. [lacMypHast U 10OXKJJIMBasl MOTO/AA CTIAKUBAET PA3IUUUSI MEXITY MHU-
POreHHON M KOHTPOJIbHOH TutomankamMu. CieoBaTeabHO, BO BIaXKHbIE T'OJIbI
BIIMSIHUC TI0XKAPOB Ha TEMIEPATYPHBIA PEKUM MOYB MCHEE BEIPaKECHO; HaNOO-
Jiee CYIIECTBEHHO OHO B 3aCyIUIHBYIO (Da3y KIMMATHUECKOTO ITHUKJIA.
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AHHOTANLMUSA. CraTthst OCBSIIEHa PACCMOTPEHHIO TeorpapueckKux O0COOCHHOCTEH
pacIpoCTpaHeHUs: KPOBOCOCYIIMX INEPEHOCYNKOB MH(MEKIUIl 10 perHoHaM W KOHTH-
HEHTaM, a TaKKe IMOCIEACTBUSAM IOTEIUICHHs KiIMMara M YBEIMYEHHs OCaJKOB JUIS
CMELICHUS TPaHWI IPUBBIYHBIX TEPPUTOPHIA OOMTaHMS Kiemeil u komapoB. Pacmmpe-
HHE apeajoB Ha CeBep MPUBOAUT KAK K YBEIMIECHHIO KOJIMYECTBA KPOBOCOCYIIHX, HPHU-
HOCSIIIIUX HANpsSMyI0 AUCKOM(OPT YeTIOBEKy W >KMBOTHBIM, TaK W YBEIMUCHUIO abCo-
JFOTHOW YHCIIEHHOCTH 3apakKeHHBIX 0co0Oell Kiemeid u komMapoB. B pesynbrare B psze
PETHOHOB U CTpaH MHUpa HaOIIOJAIOTCS BCHBIIKKA U JaKe SIHISMHH WH(EKIHOHHBIX
3abonieBaHuii. Kpome TOro, MoSIBISIIOTCS. HOBBIE M BO3BPALIAIOTCS IABHO NMOOEKICHHbIE
Ha TeX WJIM MHBIX TEPPUTOPHUIX OoJie3HH. 3aMKCUPOBAHBI CIydal CMEHBI TEIIOKPOB-
HOTO XO35IMHA B CBSI3U C W3MEHEHHEM IPOAODKUTEILHOCTH BET€TaTHBHOTO IepHoia
psiia pacTeHUH B NMUIIEBOH LETIOYKE TPABOSAHBIX. ISl pemIeH s BO3HUKAIONINX MEIH-
Ko-reorpaduiecknx npodieM TpedyeTcs MOBBIIIEHHOE BHUMAaHHE K MepaM Ipodurak-
THKH TPAaHCMHCCHBHBIX OOJIe3HEH, a Takke BHEAPEHHIO HOBBIX BHJOB HECTHIHWIOB,
BaKIMH U JIEKaPCTBEHHBIX CPEJICTB.
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ABSTRACT. The article is devoted to the consideration of the geographical features of
the spread of blood-sucking vectors of infections across regions and continents, as well as
the consequences of climate warming and increased precipitation to shift the boundaries
of the usual habitats of ticks and mosquitoes. The expansion of the ranges to the north
leads to both an increase in the number of blood suckers, directly causing discomfort to
humans and animals, and an increase in the absolute number of infected individuals of
ticks and mosquitoes. As a result, outbreaks and even epidemics of infectious diseases
occur in several regions and countries of the world. In addition, new diseases appear and
return long-defeated in certain territories. Cases of changing the warm-blooded host due
to a change in the duration of the vegetative period of a number of plants in the herbivore
food chain have been recorded. Addressing emerging medico-geographical problems
requires to be increased attention to vector-borne disease prevention measures, as well as
the introduction of new types of pesticides, vaccines and medicines.

B Hacrosimee Bpemst kKauMaT 3eMIIM IEPEKUBAET MEPUO]T TI00aIbHOTO
MOTCIJICHUS, T.C. IOBBIIICHUEC TEMIICPATYPHI, KaK CpeHHeFOHOBOﬁ, TaK U cpea-
HEMECSUYHBIX 3HAYCHMI T dHBapsi, a TaKKE YBCIUYCHUC FO}IOBOﬁ CYMMBbI
ocankoB. IIpennonaraercs, uro B TedeHne XXI| Beka Takas TEHACHIUS TPO-
JOJDKHUTCS, a, 3HAYHUT, KIMMATHYECKHE XapaKTCPHCTHKH TEPPUTOPHHA OyIoyT
OKa3bpIBaTh BIUSHHE B TOM YHCIE HA MOMYJALUU MEPEHOCUYUKOB Pa3IHIHBIX
WHQCKITHA.

Knemu HauMHAIOT NPOSBIATH AKTHBHOCTH IMpPH TEMIIEPAType BBILIE
+10 rpamycoB. [lorerulenne knumara cMmemaer K 0ojiee BBHICOKMM IIHPOTaM
MPUBBIYHBIC TPAHHUIIBI aPEaJIOB PACIIPOCTPAHEHUS PACTCHUI M HaceKoMBIX. I 'pa-
HUObI SOHACMUYHBIX T10 Pa3INnYHbIM I/IH(I)GKL[I/IS[M PETHOHOB TAKKE pa3ABUTAIOTCSA
3a cyeT MUTPALUK KUBOTHBIX. Hanpumep, HaOmoaeTcs pacinpeHne Ha ceBep
Y Ha 0T pacipOCTPAHEHHOCTH UKCOJOBBIX KJIEIIEH Ha TEPPUTOPUN €BPA3UKCKO-
r0 ¥ CEeBEepPOAMEPUKAHCKOT0 KOHTHHEHTOB (TpHMepHast cKopocTh 10 50 kM B
ron). [IporcxoanT BepTUKANbHOE CMEIIEHHE BBEPX PACIPOCTPAHEHUS MKCOMI0-
BBIX KJIEHIEH B TOpHBIX JaHamadTax. Kiemu SBisroTcst pa3sHOCUMKaMU MHOXKe-
CTBAa MH(EKIHUHA: OT JOOPOKAYECTBEHHBIX CBHIMHBIX JIMXOPAJIOK A0 KIEUIEBOTO
sHIedanmuTa (B CpeHEM 3apakeH KaKAbIH [IeCTOH IIPEACTABUTEIb).

OO1mast MpoIOIDKUTENBHOCTh CE30Ha aKTUBHOCTH M JTMarnays3bl KieIeH,
YHCIIEHHOCTh WX IMOIYJSIIUM ONpeNesieTcsl TJIaBHBIM 00pa3oM IPHPOIHO-
KIMMAaTUYECKUMU YCIOBUSIMH. DTO HMOATBEPXKJAETCS TaKXkKe TE€M, YTO >KUBOT-
Hble-x03sieBa Kienied B EBpasum pacrnpocTpaHeHsl 10 Bcel Tepputopuu EB-
porsl BIIoTh 10 CeBepHOTO JIeZOBUTOTrO OKeaHa M y KIIEIIeH HeT CyIIeCTBEeH-
HBIX ITaTOI'€HOB U XUIIHUKOB. E)II/IHCTBCHHBIM a0MOTHYECKUM (l)aKTOpOM mo-
MHMO KJIMMaTa, BIMAIONINM Ha PacIpOCTpaHEHHE KJICHIeH, SBISIOTCS Teorpa-
(udeckne Gaprepbl B BHIE OOJBIINX 30H HE MPUTOMHBIX JUIS UX MPOXKUBAHUS
(BOI0EMBI, XOJIOTHBIE CTEIH U TYHAPHI, TOPHBIE CUCTEMBI U TIP.).
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[IpyrunHBl pacmMpeHus MPHUBBIYHOTO apeajia OOWTaHWS Ha CETOIHSII-
HUH JIeHb Pa3IM4Hbl: (parMeHTALys JEeCOB, PACUIMPSIONUIMECS MPHUIOPOJIHL,
TIOCTETIeHHAsl aJanTanus K HU3KUM U BBICOKMM TeMmIeparypam (KJIeIn — OIHU
U3 caMbIX BBIHOCIIMBBIX CYIIECTB Ha Hamied ruianere). Kpome toro, crnoco6-
CTBYET TaKMM CMEIICHUAM Bce Oosiee Msrkas 3uMa M Terioe JIETO, 4To OJaro-
NPUATCTBYET YCIICIIHOM Mepe3nMoBKe 0e3 MOTeph YMCICHHOCTH U YIPOLIAeT
MOUCK >KE€PTBBI. XBOWHBIE JIECA C MANBIM KOJIMYECTBOM TPaBbl MEHEE OIACHBL,
YeM JINCTBEHHOE MEIKOJIECHE, HAIPUMED, C BBICOKOH TpaBoil. COOTBETCTBEHHO
nogoOHast CMEHa MOPOA AEPEBBEB HA TEPPUTOPHUHU TaKXKE MOXKET CIIOCOOCTBO-
BaTh YCHJIEHHIO aKTUBHOCTH KIIEILEH.

Kak nokaseIBaloT HCCIIeOBaHM, NIPOLEHT 3apa)KEHHOCTH CaMHX Kile-
el He M3MEHWICS. YBEIUYMIACh UX YHCIIEHHOCTh, a, 3HAYHUT, U OMACHOCTh
JUISL YelloBeKa OBITh YKYLICHHBIM M 3apakeHHbIM. Kpome Toro, Kiemy MoryT
o0xoauThest 6e3 muiu 10 9 MecsiueB U BrnanaTtk B aHabuo3 no 10 sner. Coot-
BETCTBEHHO B OJIATONPUSATHBIA KIMMaTHYECKUI NEPHOJ aKTUBHOCTD IPOSIBIIS-
0T HE TOJBKO BHOBb MOSBUBIIHECS 0COOU, HO U IPOCHYBILUECS OT «CIITUKI.

Y4eHble BBIIBWIM BIUSHHE KIMMATHYECKHX MapaMeTpoB Ha pPacIpo-
CTPaHEHHOCTh M YHCIIEHHOCTh MKCOJOBBIX Kiemeil. Hampumep, B ABcTpanun
NUKH YHCIICHHOCTH MOMYJISANUU COBHNAJAlOT C IMUKAMH YUCIEHHOCTH NTHI-
XO035€B U C MUKaMHU CPEIHECYTOUHBIX 3HAUEHUI TEMIIEPATyphl BO3yXa, a TAKKE
cymMoit ocagkoB. Ha teppuropun EBporisl 3adukcupoBaHo nageHne YUCICHHO-
¢t HUM( ¥ B3pOCTBIX 0COOEH B CyXHe MepHOABI (KICIIN 0YeHb TyBCTBUTEIBHBI
K Tiepechixanuo). B rosxHOlt HopBermm paifoHBI ¢ MTOBBIICHHOW BIIQKHOCTBHIO
COOTBETCTBYIOT 30HaM HAHMOOJBIIET0 PAaCIpPOCTPaHEHHs KIIELIEBOTO YHIE(haTH-
ta. CornacHo npoBeeHHBIM B I1IBennn mccnenoBaHusIM, CyIECTBYET KOppens-
U PACHPOCTPAHEHHUs] €BPOIEHCKOT0 JIECHOTO KJIEIIa ¢ MPOJOIKHTEIEHOCTHIO
BETeTaTUBHOIO Tepuoja oibxu. Kpome TOro, CHMKEHHE YHCIEHHOCTH KOCYINb
MPUBEJIO K CMEHE OCHOBHOTO XO3SMHA Ha TPBI3YHOB, YTO B COUETAHHUH C MOTEI-
JICHHEeM KJIMMaTa CTajo TOJYKOM K POCTY MOMYJISINH KIIeIIeH.

MHoro4uciaeHHble UCCIAEI0BAHUS OTEUECTBEHHBIX aBTOPOB MOKAa3bIBa-
0T BIIMSIHME HA YHCIEHHOCTh TA€KHOTO KIIEIIa TEMIEPATyphl IOYBBI U BO3.Y-
Xa, TOJIIUHBI CHEXXHOTO TTOKPOBA, MPOAOIDKUTEIBHOCTH OECCHEXKHOTO TIEePHO-
Jla, HAIMYMS 3aMOPO3KOB, OCOOEHHO JIETHUX M PAaHHEOCEHHHMX, IIepenajga TeM-
nepaTypsl MEXJy INOBEPXHOCTBIO MOYBBI M JIECHOW MOACTHIIKOM, YyMEpEHHOI
YBIQKHEHHOCTH MTOYBHI ¥ MPUTIOYBEHHOTO TOPHU30HTA [2].

ITo mporHo3aM y4eHBIX K KOHITYy 21 Beka apeanbl KIellel Ha eBpa3uii-
CKOM KOHTHHEHTe pacmupsrcs 1o Tsup-lans, Anraiickoro kpas, rora 3amaj-
HoW M Bocrounoit Cubupu; oxBadeHHBIMU OKaxyTcst Koxbckuii moayocTpos,
nobepexbe bapeHiieBa mopst u Besa Teppuropus 3anagHoi u Boctounoit Cu-
Ooupu g0 72° c.ur., mobepexne Oxorckoro Mops u Kamyarku. 1o motpedyeT
MOBBIIIEHHOTO BHUMAaHUS K JaHHBIM PETHOHAM CaHUTAPHBIX CIYXO0 M OpraHos
3[paBOOXpaHeHus1, NocKoyubKy 10 20% xiemell B CeBepHOM MOJNIyLIapUU 3a-
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paxkeHbl Oone3Hbo Jlaiima, kakapiid 600-TbIH KiemeBbIM SHIE(HATUTOM. ITO
notpedyer 00pabOTKN TEPPUTOPUIT aKapULUIaMH M BaKIIMHAIIMH HACEJICHHS B
peruoHax, rie paHee 3TOro He TpeOOBaIOCH.

M3MeHeHus KIIMMaTa BBI3BAIM POCT MOMYJISIUN 3UMHUX Kiemield B Ce-
BEpHOH AMEpHKE B CBS3U C YBEINUEHUEM IIPOJIOKUTEIBHOCTH OCEHHETO MepH-
oJ1a, KOr/Ja MapasuThl MPUKPEIUIIOTCS K X03sieBaM. OTII0KEHHOE HAYallo 3UM-
HHUX XOJIONIOB, Onaromapsi KOTOPBIM KHBOTHBIE OCBOOOXKIAIOTCS OT MPUKPEITHB-
MIAXCS KIS, YBEIMINBaeT Harpy3Ky Ha OpraHM3MEI X035eB. B3pocisie ocodn
CTpPamaroT OT MOTEPH B Bece M KPOBH, NCTEHHIIIN MOTHOAIOT OT MCTOIICHHS H
TSDKEIIOro MeTtabosmyeckoro aucOananca. CaMbIM OIMACHBIM JUIS YEIOBEKA 3a-
OonreBaHmeM, TIepeHOCHMBIM KiemamMu CeBepHON AMEpHKH, SBISACTCS IISITHU-
cTas nmuxopaaka CKaIuCTBIX TOpP CO CMEPTHOCTBIO 10 10%. DTy ke HMHPEKIHIo
PasHOCAT KJIeHH U 1o Tepputopun LlentpansHoit u KOxxHON AMepHuKu.

Habnromaetcst pacimpenue apeaia OOMTaHUSA 3THX MayKOOOpa3HBIX B
cropony OxHoro nomtoca. Teneps npucyTCTBHE Kiiela GUKCUPYETCs Aaxe B
Amntapktune. Ha ceromusimuuii neHb Ha Matepuke 3adukcupoBaHO OoJjiee
20 BuIOB KJICIICH, TPOXKUBAIOIIUX B THe3max nrtull (10 85° ro.ur). OHU He
SBIISTIOTCS TTapa3UTaMy, IMATAsICh OpTaHMYECKUMHU ocTaTkamu. OITHAKO TMOTeN-
JICHHE KIIMMaTa MOKET MPUBECTH K CO3JaHMI0 0oJiee OJIaronmpusSTHBIX YCIOBHI
(moctaTo4HasT 1T aKTUBHOCTH TEMIICPATypa, O3€JCHEHHE W TIp.) IUIS HOCTO-
STHHOTO TIPO’KUBAHUS 3/1€Ch KIICIICH-TIapa3uToB.

Ha Teppuropun ahprKaHCKOTO MaTeprKa OJHOW W3 HanOoIIee OIMacHBIX
WHQEKIWHA, TEPSHOCHMOM KIICIIaMH, SBISETCS appUKaHCKas KICHIeBas JHXO-
panka. Kak npaBuio, 3apaxxkeno no 60% xiemeii, KycaloT Jaxe JUUYUHKA U
HI/IMq)I)I. To ecth YBECIIMYECHUE YHCIICHHOCTU TONYJISAIUN B CBA3U MOABJICHUEM
HOBBIX BIIQXKHBIX MECTHOCTEH IPUBOAUT K YXYALICHUIO SMIUJEMUYECKON CUTY-
aluu.

B ABcrpanuu kienu, Kak MmpaBuiio, BCTPEYAOTCSI HA BOCTOYHOM Io0e-
pexxpe Ha pacctossHuM 10 100 kM Briuy6s cymu. OnHAaKO W3MEHEHHs KJIMMara
MPUBENTN K PACIIUPCHUIO 30HBI JIMCTBCHHOW PACTHTEIFHOCTU U TIEPEMEIICHHIO
KJeneld B HEKOTOPhIE BHYTPEHHHE pailoHBI KOHTWHEHTA U B MPHUTOPOJIBI KPYII-
HBIX TOpOoA0B. CHUTYalHIO OCIIOXKHSCT HaJIUMe CpeIy Kiemeld ABCTpaTUH S/10-
BUTOTO KYCTapHUKOBOTO (IAPATUTUIECKOTO0), CIIOCOOHOTO YOUTH YeIIOBEKa.

[MoTerieHne KIMMaTa CTAIO TAaKKe MPUIMHOMN pacpoCTpaHEHHsI KOMa-
POB 1O TIOBEPXHOCTH 3eMHOH cymu. JlanpHeiiliee yBeInyeHHe 0CaaKoB I03-
BOJISICT 9TUM HACCKOMBIM IIOJHUMATHCA B CBOEM PpacCeICHNN Ha BO3BBLIIIICHHO-
CTH, TIPUBHOCS MH(MEKIIMOHHBIE 3a00JeBaHUS Ha TEPPUTOPHHU, paHEe MM HE
nojaBepkeHHble. M3 Hamboyiee pacmpoCcTpaHEeHHBIX OOJe3HEH, NMePEHOCHMBIX
KoMapaM#, MOKHO Ha3BaTh MAJISIPHIO, BUPYC 3WKa, YUKYHTYHbBIO, JTUXOPAIKY
JieHre, Juxopaiaky 3amajaHoro Huna, Tymspemuro, aupoduisipro3. B Henase-
KOM TIPOIIUIOM 3TH 3a00JIEBaHUS BCTPEYAINCH B OCHOBHOM TOJBKO B HH3KHX
IIMPOTaX, JIMOO (PUKCHPOBAJIOCH TOPA30 MEHBIIEC CIy4aeB. EIUHCTBEHHOE
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rocyJlapCcTBO B MHUpE, Ha TEPPUTOPUU KOTOPOTO OTCYTCTBYIOT KOMaphl Ha ce-
TOTHSIIHNNA feHb — 370 Mcnannus. IlpudnHa 3TOro sBJIEHHUS 3aKIIIOYAaeTcCs B
CHJIbHOM IepeMEHYNBOCTH KIMMarta. BenencTBrue HU3KMX TemrepaTyp He oou-
TAIOT KOMaphl Takxke B AHTapKTUAE U APKTHKE.

IToBsIeHNEe TeMIepaTypsl BO3AyXa IPUBOIUT K YCKOPEHUIO pOCTa KO-
MapoB. Yike ceiiuac B OOJIBIIMHCTBE CIIy4aeB OHH IOSIBJISIIOTCS Ha JIBE HEJEIH
paHbIIIe HOPMBI. DTO IPUBOIUT K TOMY, YTO ECTECTBEHHbIEC BPAard HE YCIEBAIOT
UX CheCTh. B pesynprare OombIINE MOMYJAMH KOMapoB JAaf0T OOJbIIE IIaH-
COB B PACHPOCTPAaHEHHH IEPEHOCHMBIX UMM MH(DEKINH, a TAKXKE JTOCTABISIOT
JUCKOM(OPT KUBOTHBIM, BBIHYKJast IEPEXOJUTh Ha MOIBETPEHHBIC CKIOHBI U
OTpaHWIMBAs TaKUM 00pa3oM MX KOPMOBYIO 0a3y. XOTs, 0 HEKOTOPEIM IIPO-
THO3aM, JlaJibHeHIlee MOBBIIICHUE TeMIlepaTypbl OyleT UMETh Ui KOMapoB
o0paTHbIi 3 deKT: MHOTHE TMYMHKN OyIyT yMUPATh HAa PAaHHUX CTaqUAX pas-
BUTHSI, BEDKUBIIKE HE CMOTYT JOKUTH IO MOSBICHHUSA Ha UX TEPPUTOPUHU KH-
BOTHBIX, KPOBBIO KOTOPBIX OHM ITUTAIOTCSI.

YCTOWYMBOCTh CYIECTBOBAHUS MOMYJSLUNA KOMapoB OIpeAenseTcs
LEJBIM PAJIOM dKOoJIoTuueckux (akTopoB. Ha cramun JTHYMHOK NPUOPUTETHBI-
MH SIBIISIFOTCSL KHUCIIOTHOCTB, COJIEHOCTb, KECTKOCTh, TEMIEpaTypa BOAOEMA,
XapakTep BOJHOM PACTUTEIHLHOCTH M IIP.; Ha CTAAMU MMAro - TeMIeparypa u
BITQXKHOCTbh, YCIIOBHSA OXOTBI, HAJIMUNE YyOCKHII, yCIOBHs 3UMOBKH. [loTerute-
HHE KJIMMaTa BIMSET Ha KOMapoB, N3MEHSS BCE BBILICIICPEUNCICHHBIC (DaKTO-
PBI: TEIJIOBOE U XOJIOOBOE OLCTIEHEHHE 0CO0EH, CHIDKCHHE BBIKHBAEMOCTH
M3-32 TOBBILIEHUS COJEHOCTH BOJOEMOB, M3MEHEHHE UYBCTBHTEIBHOCTHU IIE-
PEHOCUMKOB K MHCEKTHUIIHIaM, IPUMEHIEMBIM U1 O0phObI ¢ HUMH. B cBsi3m ¢
3THM TIPOTHO3UPYETCS YMEHBIIEHHE BO3JCHUCTBUS Ha YeJIOBEKa BHPYCOB, Ie-
peHocHMbIX Komapamu, B Adpuke, Actpamuu u IOro-Boctounoit Asuu u
BO3pacTaHue ero B EBpone.

Yxe B 2020 r. 65u10 3a(pUKCHPOBAHO HECKONBKO CIy4aeB 3apaskeHU
BupycoM 3uka Bo Ppaniun. 'mobanpHOEe MOTEIUIeHHE B OMDKaiIme necsaTH-
JIETUSI MOJKET CIPOBOLIMPOBAThH BCHBIIIKY JIMXOPAIKH 3MKa B cTpaHax BocTou-
Hoil EBpomnsl. [To npornozam k 2050 r. Ha Teppuropun EBponsl u CeBepHoit
Amepuku OyIyT NMpOXHBaTh KOMaphbl, MEPEHOCSIINE JKENTYI0 JIMXOpaaKy. B
nocJyieiHue rojsl B ActpaxaHckoil M Bonrorpaackoil obnacTsix GukcupyroTes
clIydau 3apakeHus Juxopankoi 3amamHoro Huma. Ha dwepHOMOpCcKOM mobe-
pexxbe Poccnn yxe Mpo)kKUBatOT BUABI KOMapOoB, SIBISIONIHECS MEPEHOCYHKAMU
nuxopanku neHre u Bupyca 3uka. K 2100 r., ecnu cpegasis rimobaibHast TeM-
nepaTypa BeIpacTeT npuMepHo Ha 4,6 rpaxyca, Ha Teppuropuu EBpormsl u Ce-
BEPHOI AMEpPUKHU MOCENNTCS BUI KOMapa, MePEHOCSIIET0 YHKYHTYHBIO.

C 1990-x rr. HabmoaeTcsl CyIIECTBEHHOE YBEIUYCHHE 3a00JIeBacMO-
CTH MaJIsIpuell 10 MUIEMHYECKOr0 YPOBHS Ha TeppuTopuu EBpasun (ocobeH-
HO Ha Teppuropun Asepbaiiikana, Keipreiscrana, Tampkukucrana u Y30eku-
crana). Cpeau cTpaH gaibHero 3apy0exbs 3a0071eBa€MOCTh MAIISIpUEH BEICOKa
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B Typuun, Upane u Adranncrane. Kpome T0oro, Ha HEKOTOPBIX TEPPUTOPUIX
MPOUCXOJNUT 3aMEIICHHE TPAJUIIMOHHBIX BUIOB KPOBOCOCYLIMX Ha Oonee 3¢-
(exTHBHBIX MepeHocunkoB nHpekmid. Hampumep, B 3ananHoit Cubupu B pe-
3y/lbTaTe MOBBIMICHUS TEMIEPaTypsl 3MMHE-BECEHHUX MECALEB B CPEIHEM Ha
4-5 rpamycoB yxe IPOU30LLIO MOCTENIEHHOE 3aMELICHHE OTHOI0 M3 OCHOBHBIX
KPOBOCOCYIIMX INEPEHOCUYMKOB Malsipu (KoMapoB poja Anopheles) Ha nBa
npyrux 6onee 3¢ dexkTuBHBIX. B pesynpraTe n3MEHEHHs TeMITepaTypsl BO3IY-
Xa B IIPUIOBEPXHOCTHOM clloe atMocdepsl Ha Tepputopuu Poccuu m ctpan
CHI' mpom3onuio cMelieHrne CEBEpHOH TPAaHHWIBI apeana paclpoCTpaHECHUS
JIByX OCHOBHEIX Bo30yauterneit mansapuu (P. Vivax u P. falciparum) npumepsro
Ha 200 kM [3].

C xonna 1980-X rr. Havan pacIIMpsTHCSA apean OOMTaHWs KOMapoB B
CesepHoil 1 FOxHOIT AMepuke. B pe3ynpTate y4acTUINCh BCHBILIKH KEITOH
JUXOpajaKu U Bupyca 3uka. IlosBunace peanbHas OMacCHOCTH IEPeHOCca BUpYca
3uka B Oosee ceBepHbIe pernoHbl AMepuku. C koHna XX Beka Ha TEPPUTOPUU
CHIA Hayanmu (UKCHpOBATh CIy4au 3apa)keHUs Jmxopanka 3amagHoro Humna.
B 2009-2010 rr. Bo ®ropusie caydniiuch BCIBIIIKY JUXOPaAKH ACHTE.

B ABcrpanmuu KoMapbl SBISIOTCA IIEPEHOCUYNKAMH TPEX OMACHBIX IS
yeJloBeKa OOJIC3HEH: TpomniecKas Iuxopaaka (JImxopanka JeHre), sHnedanmT
JonuHBl Mioppest u nuxopanka peku Pocc (3mmaeMHYecKkoro MoIHapTpHTa).
Exxeroqao oT 3TMX MH(EKIMH THOHET IO THICSYM JKHUTEJCH KOHTHHEHTA.
B pesynbTraTe moTemieHMs KJIMMaTa YBEIUYWIAch HE TOJBKO YHCICHHOCTh
JAHHBIX KPOBOCOCYIIMX, HO M Hayalll «BO3BPALIATHCS» MH(EKINH, CUNTAB-
mmecs: mobexaeHasiMu. Hanpumep, ¢ 2014 r. B ABCTpayinu yBeIMYHIach 3a-
6oneBaemocTs 53B0¥ Bypynu moutu B Tpu pasza. BozOyaurens 310# Gosie3HN
MEPEHOCUTCS KOMapOM OT OTIOCCYMOB K UEJIOBEKY.

TenaeHrs K MOTEIJICHUIO XapaKTepHa JJisi OOJbIIEeH 4acTH TEPPUTO-
puyn 1JIaHCTHI. DTO0 OKa3bIBaeT BO3HeﬁCTBHe Ha KJIMMATO3aBUCHUMBIC 3JICMCHTHI
OKOJIOTHUYCCKUX CUCTEM, BbI3bIBass CMCIICHUEC I'PaHUI] ap€aJioB IEPEHOCYUKOB U
CBSI3aHHBIX C HUMHM Bo30yauTenel 3aboneBanuii. Ckopee Bcero Ipousoiiner
YIUIMHEHUE CE30HOB Iepefadyd TPAaHCMHCCHUBHBIX OOJie3HEH M JalbHeHIee
M3MEHEHHE X reorpaduueckux 30H. [1o Mporuo3aM y4eHbIX B BBICOKHX IIH-
poTax MOTENJIeHHE KIMMaTa YIy4IIUT >KU3HEHHBIC YCIOBHUS NEPEHOCYMKOB
MH(EKIMH, a B INPUIKBATOPHAIBHBIX CKOPEE BCEr0 OKAKETCS CePhe3HBIM
cTpeccoM. XoTs OOJBIIMHCTBO BHOB MPHUCTIOCOOSTCS K N3MEHEHHAM M TI0CIIe
CHW)XCHUSA YUCIICHHOCTH HAYHECTCA NIEPUOT adallTallun.

JanbHelinee pa3BUTHE CUTyalluU KJIMMaTHYECKUX M3MEHEHUH Ha Iula-
HeTe TpeOyeT pa3paboTKH W MPUMEHEHHUS Mep HecTeru(ruecKor mpoduiak-
THUKHU, B YaCTHOCTH, MMOMCKA HOBBIX NECTUIHUIAOB JJIA IMIPECOJOJICHNUA PE3UCTCHT-
HOCTH TOMYJISIIUN, pa3paboTKH CIIOCOO0B MUHIMM3ALUN Bpeaa, HAHOCHMOTO
OKpYXKalolIeH cpejie MpH MPOBEAECHUN JIe3MHCEKIIMOHHBIX pador [1]. Heobxo-
JIIMO COBEPILIEHCTBOBATH MOAXOJBI K Pa3padOTKe METOMOB IPeryNpeXIeHUs
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TPaHCMUCCUBHBIX I/IH(i)CKIIHfI, cr1oco0oB OLICHKU TMOMYJAIWOHHBIX I'paHUL, K
YTOUYHCHHUIO JJIUTCIBHOCTH )KU3HECHHOI'O IIUKJIa KJelmen u KOMapoB.
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ABSTRACT. For the period from 1991 to 2020, an increase in average monthly air
temperatures for all months of the year was noted in the Belgorod Region. The maxi-
mum values of the above-zero air temperature anomalies were observed from January
to March. The rise in temperatures in the summer months is associated with an increase
in the frequency of blocking anticyclones. Over the past 20 years, a positive statistically
significant trend has been revealed in the change in the total duration of periods with
high and extreme thermal hazards.

Iloroga m ximMmar — pecypc, ONpENesIONMH HOBTOPSIEMOCTb KOM-
(OPTHBIX YCIIOBHI IPOXMBAaHHS UYEJIOBEKA HAa PA3IMYHBIX TeppUTOpHsx. OT-
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MEUaeMO€ B IIOCIIEIHUE NECATHIETHS W3MEHEHUE Kiumara B benropopackoit
00J1aCTH MPOSIBUIIOCH, B POCTE CPEIHEMECSYHBIX 3HAUCHHUI TEMIEPaTyPhl BO3-
JlyXxa BCEX MECSICB roJia, 0COOCHHO B XOJOIHOM mostyroauu. [lonpobHoe omnu-
CaHMe KIMMATUYEeCKHUX YCIOBUI pErroHa MPEICTaBlICHO B OoJjice paHHHUX pa-
6otax aBTopoB [3]. JlaHHbIe penepHON KIUMaTHYecKoil cranuuu boropoaui-
Koe-DeHUHO yOeIUTENPHO CBHICTEIBCTBYIOT O MPOU3OIICANINX H3MECHEHHSIX
TEPMUYIECKOTO pexkuma (tabir. 1).

Tabmuma 1
CpenHeMecsYHbIe 3HAYCHUSI TEMITEPaTyphl BO3yXa 3a Pa3HbIe TEPHOIbI
ocpennenus (ct. boropoaymkoe-DeHnHO)

Hepuoss: Mecsiupl roga r
cprox 1 I mJwvJ v VI | VIl [ vl | IX | X | X XII on
«Hopma- | 92 | 87 | 35 | 60 | 138 | 17,6 | 194 | 183 | 126 | 55 | 0.8 | 62 | 54
80»
1961- 87 | 79 | 24 | 71 | 143 | 176 | 188 | 180 | 125 | 59 | -04 | 51 | 58
1990
1971- 75 | 70 | 1,9 | 75 | 141 | 178 | 188 | 179 | 123 | 59 | -1,1 | 52 | 6,0
2000
1981- 63 | 65 | 13 | 7,7 | 142 | 178 | 196 | 186 | 127 | 65 | 0.6 | 52 | 6,4
2010
1991- 61 | 56 | -06 | 81 | 146 | 183 | 202 | 192 | 133 | 69 | 00 | -45 | 7,0
2020

«Hopwma-80» monmydeHa ocpeIHEHHEM psga HAOJMIONEHUA Ha 3TOH Me-
TeoctaHnuu ¢ koHIa XIX Beka mo 1980 r. OcpenHeHHBIE TaHHBIE TOCICIHETO
TpuaarmwietHero nepuona (1991-2020 rr.) moka3siBal0oT MaKCHMaJIbHBIE I10-
JIO)KUTENIbHBIE OTKIIOHEHHSI CPEeTHEMECSIUHBIX 3HAUEHUN TeMIepaTyphbl BO3IY-
Xa BCEX MECSIIeB To/la Kak OT «HOpMbI-80», Tak u ot nepuoaa 1961-1990 rr.,
IIPUHATOrO BCceMUPHON METEOpOJOrMYecKO OpraHu3alueil B KayecTBe CTa-
O6mIbHOTO 6a30BOTO TIEpUOIa JUIs JJOATOCPOYHON OLIEHKH U3MEHEHHUS KIIMMaTa.

[ToTennenue «mo 3UMHEMY THUITY» B MOJTHOH Mepe MPOSIBUIOCH HA TEP-
putopuu benropoackoii 001actu — B siHBape 1 heBpajiec pasHOCTh MEXy 3Ha-
yeHHsIMHU Temreparyp B mepuogax 1991-2020 rr. u 1961-1990 rr. cocrasmia
2,6 1 2,3°C COOTBETCTBEHHO. 3UMbI B Beropoackoi 001acTH He OTIHYAIOTCS
CYpPOBOCTEIO, TIO3TOMY (DaKT IMOTETICHUS MECSIEB XOJIOTHOTO MOTYTOIHUS MO-
JKEeT OBITh MCTOJIKOBaH HEOJHO3HAYHO — JIJISI TOPOJCKOTO XO3SHCTBA MOJIOKH-
TENBHBIM CIIEICTBHEM 3TOTO CITY)KUT CHIDKCHHE 3aTpaT Ha OTOIUICHHE KHIIOTO
(dboHma, a I CENBLCKOTO XO035HCTBA (B MIEPBYIO OYepelb PACTEHUEBOJICTBA) —
3TO TPUBOAMT K JIOTIOJHUTEIBHBIM 3aTpaTaM, MOCKOJBbKY YacThle OTTEIENH
YXYAIIAT COCTOSHUE O3UMBIX KYIbTYp, 3aHUMAIOIINX JIBE TPETH 3aCEBAEMBIX
IJI0IaIcH B 00J1acTH.

Poct Temmeparyp JETHUX MECSIEB CBSA3aH C yBEIUYCHHEM IMOBTOpSE-
MOCTH OJIOKMPYIOIINX aHTHUIIUKIOHOB W KaK CJIEJCTBUE — MPOJODKUTEIHHBIX
MEPUOJIOB C IKCTPEMAILHO BBICOKOI TeMmepaTypoil (Tak Ha3bIBAEMBIX «BOJIH
xapb») [3]. CunbHas kapa NMPUBOJAWT K YBEIMUYECHUIO Yucia 3a00JeBaHUM,
0COOEHHO cpeu JIMII cTapiie 65 JIET U JIUI ¢ XPOHHYCCKIUMH 3a00JIeBaHHUSAMH,
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HEPEeNIKO C JIeTaJbHBIM UCX0J0M, (Tak jeroM 2010 r. mo cpaBHEHHIO C JIETOM
2009 r. pocTt cmepTHOCTH cocTaBui Ooinee ueM 50%). B kauecTBe OCHOBHOU
NPUYUHBI cMepTHOCTH (63,9%) BBICTYNamM cepliedHO-COCYAUCThIE 3a00ieBa-
Hus [4].

Cpenu OMOKIMMATHYECKUX ITTOKa3aTesedl MIMPOKO HCIHOIb3YIOTCS pas-
JUYHBIe BepcrH 3P QEKTUBHBIX TEMIIEpaTyp, YUUTHIBAIOIIUX COBMECTHOE BIIH-
SHUE Ha YeJIOBEUECKUI OPTaHM3M COBOKYITHOCTH METEOIapaMeTpoOB: TeMIIepa-
TYpHI, a0CONIOTHOW M OTHOCHUTEIHHON BIIAXKHOCTH BO3IyXa, CKOPOCTH BETpa,
aTMoc(epHOTro AaBIeHUSA [2].

Y4uTEIBasg OTMEUSHHBIA B MOCICTHEM JCCATHICTHN POCT YHCIA CITyda-
€B DKCTPEMAaJIFHO BBICOKHX TEMIIEpaTyp JIETOM, YTO CBSA3aHO C N3MEHEHHUSIMU B
aTMoc(epHOH IUPKYIAUUK (yBEIHYCHUE MMOBTOPSIEMOCTH OJOKUPYIOIINX aH-
TUIMKIOHOB), OblIa IPOBE/ICHa OLIEHKA PUCKA TEPMUYECKOW OIMACHOCTHU C HC-
nosnb3oBaHueM napamerpa AT, npeanoxenHoro CteameHoM [6]:

AT =T +0.33*%¢ - 0.70*V-4, (1)

rae T — remneparypa Bosnyxa, °C; € — napiuajibHoe JaBJIeHHe BOJASHO-
ro napa, rlla, V — cpenHsis CKOPOCTb BeTpa Ha CTaHJapTHOH BBICOTE, M/C.

Kareropust TepMIdecKoi OMACHOCTH OMpPENesieT CHTYalHio KaK dKC-
TpeManbHyt0, ecii mapametrp AT Oombire 28; BRICOKOH OMTACHOCTBIO CUHTACT-
cs cinydaid, ecnmu AT HaxomuTcs B MHTepBajie oT 23 10 28, a MUHUMAaJbHAs
OIMacHOCTh HaOJIOmaeTCs MpU 3HAYCHWH JTOTO IMapaMeTpa MeHbIme 18, Bce
OCTaJIbHBIC 3HAUYCHUS OTPEACTIIIOT CPETHIOI TEPMHUICCKYIO OTTACHOCTD.

OcHoBOW Il pacyeTa exeAHEBHbIX 3HaueHud mnokazarenss AT c wuc-
nosib3oBaHueM ¢Gopmyinbl (1) mociyxunu GOHIOBBIE JaHHBIE METEOCTAHIIUH
boropoaunkoe ®ennno 3a nepuoa 1998-2020 rr. [S]. [laHHble pacueToB Ha
OCHOBAHMHU CPEIHECYTOYHBIX 3HAUEHHUH TeMIIepaTyphl BO3IyXa MTOKa3ad, 9YTO
MaKCUMaJbHas TMPOJODKUTENIBHOCTh JHEH C BBICOKONH TEPMHUYECKOIl OmacHo-
cThi0 Habmonanacek B utoae 2001 r. (27 mHei), a ¢ 3KCTpeMaIbHON TepMude-
CKOM omacHOCThIO — B aBrycre 2010 1. (5 nueit). Mcnons3oBanne MakcHUMalb-
HOW TeMIIepaTyphl BO3IyXa B pacueTax IO3BOJIIIO OIEHHTH KOM(POPTHOCTH
npeObIBaHMs YeJOBeKa B THEBHOE BpeMs CYTOK Ha yiuie. MaKcHMaibHas
CyMMapHas IpOIOJDKUTEIIHOCTE JHEH C BRICOKOH M SKCTPEMAIbHOU TepMUYe-
CKOM OMAacHOCTBIO IO MECSIIaM TEIUIOTO BPEMEHH rojla COCTaBHMia: 22 THs B
mae 2013 1., 26 — B mrone 2019 ., 31 — B mroae 2001 u 2010 rr., 26 nHEH — B
asrycte 2007 u 2018 rr., 18 mHeit — B centsadpe 2015 r. CpeaHss mpoaoKu-
TEJIbHOCTh IIEPUOJIOB C BBICOKOM M AKCTPEMAIBHON TEPMUYECKON ONAaCHOCTHIO
npuBecHA B TabuIe 2.
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Tabnuma 2

CpeaHeMecsmHaﬂ IPOAOJIKUTCIIBHOCTD NEPUOIOB C BBICOKOM
u 3KCTpeMaHLHOﬁ TepMH‘IeCKOﬁ OIMaCHOCTBIO B THEBHOC BpEMs CYTOK

B boroponuukom ®ennHo, 1HU

Tepmudeckas Mecsnpl
OINaCHOCTh Mait HIOHB HIOJb aBryCT CeHTSIOPb
Bricokas 8,1 15,6 23,7 20,0 5,7
DKcTpeMalibHas 1,9 6,7 12,8 9,6 1,1

Hauboiee npoomKuTENbHBIC MIEPUOIBI XKAPKOH moroasl (bonee 2 me-
KaJ B TCUCHHE MeECsIIa) XapaKTepHBI ISl HIOJS U aBTycTa. B mociennne roast
Takas TOroja craja damie HaOmomatecs u B ceHTsiOpe (18 mmerr B 2015,
16 nmmeit B 2018, 13 greit — B 2019 r.). JIluHamuka cyMMapHOH HPOTOIKUTEIb-
HOCTH TIEPHOIOB C BBICOKOW W IKCTPEMAJBHOH TEPMHUECKOW OIACHOCTBHIO
npezcTaBiceHa Ha puc.l u 2. B n3MeHeHNN yka3aHHON XapaKTCPUCTUKH BBISB-
JICH TIOJIO)KHUTEJIbHBIA CTATUCTUYCCKH 3HAUYUMBINA TpeH. CTaTUcTUYecKas 3Ha-
YHMOCTh OLEGHHBATACH C OMOIIBIO Ko3(h(uuenTa nerepmunamun (R), mpu
00BEMe BBIOOPKH B 23 rojia TCHACHIINS U3MCHCHUS CYMTANIACh CTATHCTUYCCKU

3Haummoi mpu R?> 0,18.
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Puc. 1. MexrogoBast AuHaAMHMKa CyMMapHOH MPOAOIIKUTENBHOCTU AHEN

C BBICOKOH U 3Kc1peMaanoi?1 TepMH‘IGCKOﬁ OIIaCHOCTBIO

B TCYCHUC TCIJIOTO BPEMCHU I'0Zla B BOI‘OpO,Z[I/IIIKOM denuno
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Puc. 2. MexroaoBas TuHaAMHUKa CyMMapHOH TPOIOJKUTEIEHOCTH THEH
C 9KCTpEeMaJIbHON TEPMHUUECKOM OIIACHOCTHIO B TEUCHHE aBI'yCTa U CEHTSOPS
B boroponuukom ®ennno

[Ipu orerke OMOKIIMMATa TEPPUTOPUI YACTO HCIIOTIB3YETCS MHIEKC Ta-
TOTEHHOCTH TOTOJBI |, BKITFOYAOIINIA CEPUI0 YaCTHBIX WHACKCOB, OMHCHIBAIO-
IIUX BIUSHHUE TEMIICPATYpPhl, BIaKHOCTH BO3IyXa, CKOPOCTH BeTpa, 00IadHO-
CTH, MEKCYTOUYHBIX TIEpENaoB TEMIIEPATyphl U JABIICHUS HA OPTaHU3M YeJI0-
Beka [1].

Ha maccuBe e)eHEBHBIX JaHHBIX TEMIIEpaTypbl BO3JyXa 3a HEpPHO.
1998-2020 rr. B ucciienyeMoM IyHKTe ObUT MPOM3BEAEH pacueT abCOTIOTHBIX
3HAYEHUN MEXCYTOUHBIX U3MEHEHUHN YKa3aHHOM XapaKTEPUCTUKU U BbISBICH
MaKCHMYM B sIHBape U MUHHMYM B HI0Jie. B siHBape MeXCyTOUHbIE Mepena/ibl
Temnepatypsl (At) B cpennem coctasisiior 2,6°C, a B mrone — 1,5°C. Yautel-
Bas, UTO HETAaTHBHOE BIHSHHUE Ha 370POBhE MOTYT OKa3bIBaTh pe3kue (Ooiee
8°C 3a cyTKH) H3MEHEHHS TeMIIepaTyphl BO3/yXa, ObLI POBEIEH aHAIN3 Pac-
mpefeNieHnss TaKuX ciaydaeB Mo MecsmaMm roma. 3a mepmonx 1998-2020 rr.
Hanbollee YacTo STH HEONArONPHUATHBIC SBICHUS OTMEYAIHNCh C JIeKaOps IO
(heBpans (Tabin. 3). 3a wccneayeMBblil IepHUO.T BEISIBIICH OTPHUIIATEIFHBIN CTaTH-
CTUYECKH 3HAYNUMBII TPEH]I B N3MEHEHHH CYMMapHOTO YHcia JHEH ¢ yKa3aH-
HBIM TepenagoM TeMIlepaTyphbl B sitHBape u eBpalie.

Tabmmma 3
Yuciio citydaeB ¢ MEKCYTOUHBIM IEPENa oM TEMIIEPATYpPhI Bo3ayxa (At),
npepbimraromuM 8°C (nepuog 1998-2020 rr.)

Mecsipl | 1l 11l IV [V [ VL]V VIE]IX | X ] X X
Yucno ciydaes 24 25 2 4 0 1 0 0 0 0 1 10
Makcumansnoe | 15,9 | 154 | 10,4 | 9,0 9,4 8,4 | 139

3Ha4yeHue At
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BbiH paccuuTaHbl eXeTHEBHBIC 3HAUCHHUsSI CyMMapHOTO HHJEKCa MaTo-
reHHocTH 3a mepuoxa 1998-2020 rr., mocneayromiee 0000IIEHHE MTO3BOIHMIO
HalTH X MHOTOJICTHHE CPEJAHEMECSYHbIC 3HAUCHHUS U OLICHHUTH I'OJOBOU XOJ
aToro mnokazaress (tadiu. 4). OTaenbHO B TAONIUIIE TPUBEICHBI 3HAYCHUS YacT-
HBIX MHIEKCOB, ONPECIAIOIINX BKIa TeMiepaTypsl (It) u €6 MexcyTouHbIX
nepenaoB (I,).

Tabmuua 4
CpemHeMecsYHbIC 3HaYCHUSI CYMMapHOTo HHeKca nmatoreHHocTH (1), Gamibt
(mepmox 1998-2020 rT.)

Mecsipl romga

| Il 11 [\ \% VI | VI | VI IX X XI XIl

| 372 | 340 | 232 | 131 |88 |87 |77 |75 106 | 18.0 | 285 | 36.8

It 125 | 119 | 71 2.3 09 |17 |33 |25 0.7 2.8 6.6 10.1

Ia | 3.7 3.9 2.1 2.1 15 [ 15 |12 |12 13 1.9 2.3 3.3

Ha teppuropun benropozackoit 06macTn 9eTKO BBIPaXKEH CE30HHBIN X0
MHJIEKCAa MTATOTeHHOCTH. MaKcuMasbHbBIE 3HAUCHHS ATOTO IMapameTrpa Hadiro-
JaroTcs ¢ HostOps o ¢eBpans (I Oombire 24), 9TO CBUACTEIBCTBYET 00 OCTPHIX
MIOTO/IHBIX YCJIOBHSIX 3TOrO Ieproza. Iloroxnslie yciaoBust MapTa XapakTepH-
3YIOTCSl KaK CHJIBHO pa3lpakalolllhe, MOrojay OKTSIOpsS MOXKHO OLEHHTh Kak
YMEPEHHO pa3zipaxalollylo. B Hauane oceHU u cpeuHe BeCHbI HaOJIIONAI0TCS
cnabo pasapaxkarolyue IOroAHble ycIoBHA. TOIBKO ¢ Mas IO aBryCT CO3Jal0T-
cs1 KOM(OPTHBIE TIOTOTHBIEC YCIOBHSL.

3HaueHMs] YaCTHBIX MHJ/EKCOB, CBSI3aHHBIX C TEMIIEPAaTypoil BO3ayxa M
e€ M3MEHYMBOCTHIO MaKCHMaJIbHbI B XOJIOJHOE BpeMsl rojia, HO HanOOJIbIIHiT
BKJIJ] B CyMMapHbIi WHIIEKC MAaTOT€HHOCTH OHHM BHOCST B HIOJIC M aBIyCTE B
OCHOBHOM 32 CYET YCTaHOBJICHHS [UIMTEIBHBIX IEPHOJNOB >KAapKOH ITOTOJIHI,
KOTJIa CPEIHECYTOUHAs TeMmepaTypa npesbiuaet 25°C.

[IpoBenenHOe McciIenOBaHNE TTO3BOJISIET ClIENATh BBIBOJ, YTO B MOCHE-
aue 30 set mo cpaBHeHHUIO ¢ eproaoM 1961-1990 rr. yBemmumiImchs TemIepa-
TYpBbI BCEX MECAIEB I'0/la, HO MaKCHMAaJIbHbIE MOJOKUTEIbHBIE AaHOMAIIUH OT-
MEUEHBI C SIHBapsl 110 MapT.

Oco0EHHOCTh COBPEMEHHOT0 3Tarna — POCT TEMIIEPaTyp ¢ UIOHS 10 CEH-
Ts0pb, HanboJiee BBIPKEHHBIH B HIOJE M aBrycre. J[is 3TUX MecsleB Xapak-
TEpHBI HamboJyiee MPOJOIDKUTENBHBIE MEePHOABI (ITOYTH 2 JeKaabl B TEUCHHE
MecsIa) ¢ BBICOKOW M 9KCTPEMAalbHO BBICOKOM TEPMHUYECKOH OMACHOCTHIO B
JTHEBHBIE Yachl. B mocneHe roapl Takas moroja crajia yaiie HaOJIroaTbesl U
B ceHTs0pe. 3a mocneanue 20 €T B N3MEHEHHH CYMMAapHOW IPOJOIDKUTEINb-
HOCTH IIEPHOOB C BBICOKOH U SKCTPEMAIIbHOIM TEPMUYECKON OITaCHOCTHIO BBI-
SIBJICH TIOJIOXKHUTENLHBIA CTaTHCTHYECKH 3HAYUMBIN TPEH]I.
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[[MKIMYHOCTD pa3BUTHS MPOLIECCOB M SIBJICHHH JOCTATOYHO IIMPOKO
HCCIEIyeTCs TIPEACTaBUTEISIMA €CTECTBEHHBIX M OOIIECTBEHHBIX HayK. B ¢u-
3UYECKOH reorpamu IMKIMYHOCTh BBICTYIAET KaK OJHA M3 Hanbosee oOmux
3aKOHOMEPHOCTEN pa3BuTHs reorpaduueckoil o6omouku. Benencrsue Bpaiie-
HUs1 3eMild BOKPYT cBoeil ocu W BOKpyr CoJsiHIIa B MPHUpPOJE HAOIIOAAOTCS
CYTOYHBIE U TOHOBBIC IUKIBI. DEHONOTH U3ydaeT JTUHAMHUKY CE30HHBIX SIBJIE-
HUH U aCIIEKTOB.

B o0mecTBeHHBIX HayKax TaK)Ke UCCIEAYIOTCS pa3HOOOpa3HBIE ITUKIIBIL.
Tak, eme B 1869 r. pycckuit yuensiit H. 5. JlanuneBckuil mucain, 4910 «...100
CHUX IIOp pa3BUTHE UYEJIOBEUECTBA IIIJIO HE MHAUYE, KaK 4Yepe3 MOCPEICTBO CaMo-
OBITHBIX KyJbTYpHO-HCTOPUYECKHX THUIOB...» [2, c. 118]. OcHoBbIBasich Ha
TEOpHUH KyJIbTypHO-HCTOpUUYEcKHX THroB, H. SI. JlaHWneBCKUI BBIBHI IMK-
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JIMYHOCTh B Pa3BUTHUH HAPOJOB: KaK CBUJICTCIHLCTBYET UCTOPHS, HAPOIBI POXK-
JAIOTCS, U, €CIIM UM 3TO YIACTCs, Pa3BUBAIOTCS, HO BCE PaBHO CTAPCIOT, MPSX-
JICFOT ¥ YMUPAIOT, TaKe HE3aBHCUMO OT BHEITHUX 00CTOSTEIBCTB.

O. llImenHrnep, paccMaTpuBast SBOJIIOIUIO KYJIBTYP U UX POJIb B CTAHOB-
JICHWW IMBHJIM3AIMK, OTMEYall clieayomee: «Bceskas kynbTypa mepexuBaet
BO3PACTHI OTIICJIILHOTO YEIIOBEKA. Y KaXKIOH MMEETCs CBOE JNETCTBO, FOHOCTD,
BO3MYXKAJIOCTh U CTapocTh...» [9, c. 173]. U mamee: «Kaxnas KyabpTypa, Kax-
JI0€ Ha4ajo, KayKAbI OAbeM U MaJieHue, Kakaas ee HeoOxomumas Qas3a ume-
IOT OIpEeNeNIeHHYI0, BCErla PaBHYIO, BCETIa CO 3HAYHTENEHOCTHIO CHMBOJIA
BHOBH BO3BPAIIAIOIIYIOCS JEHCTBUTEIHHOCTEY [9, ¢. 176].

JI. H. TymuneB B pa3paboTKe MacCHOHApHOW TEOPUH 3THOTEHE3a IpH-
XOJUT K BPEMEHHOH NUKINYHOCTH HapoaoB. COrjIaCHO €ro TCOPHH, ITHKI 3T-
HoreHesa ;umutcst okosio 1200-1500 sieT u B HeM BBIACISIOTCS Clieyromiue da-
3bl: 1) aza mogbema (MpoROKUTENBHOCTRI0 TpuMepHO 300 Jer); 2) akMaTu-
yeckas (¢hasa, KOrja 3THOC MPEACTbHO aKTHBEH, MPOIODKUTEIILHOCTHIO TPH-
mepHO 300 net); 3) dasa mammoma (150-200 net); 4) unepumonHas (korjaa
MPOUCXOJUT HAKOIUICHHE TEXHHYCCKHX CPEICTB M HICOJOTHUCCKUX IICHHO-
cTeit); 5) daza odckyparmmm; 6) ¢aza romeoctasa [1, c. 416].

B skoHOMHU4YecKo# Hayke 3amaja M3ydeHHE Pa3UYHBIX IUKIOB ITOIY-
YUJIO PAa3BUTUE B TpyJax TAaKUX BHUIHBIX 3KOHOMHUCTOB, Kak [[x. M. Kelinc,
Jix. Kurunn, K. XKyrsp, C. Kysuen, V. Pocroy, 1. Illymnerep u ap.

II. Camya51bCOH B CBOEH M3BECTHOM KHUTe «DKOHOMHKA» OINpPEAEISAET
SKOHOMHYECKUH IHKI KaK OOIIyI0 4YepTy BCeH AKOHOMHYECKOH JKH3HH TS
CTpaH C pbIHOYHON AIKOHOMHUKOM.

IMpu3HaBass OOBEKTHBHBIN XapakTep JKOHOMHYECKHX ITUKJIOB, OOJIb-
[IMHCTBO COBPEMEHHBIX SKOHOMHCTOB MpPEIaraloT H3ydaTh 3TOT (DeHOMEH
Yyepe3 aHaM3 BHYTPCHHHUX M BHEHMIHHX (DAKTOPOB, BIHSIOIIMX HA XapakTep
I[UKJIA, €r0 MPOIODKUTEILHOCTE, crenuduky otaenbubix (as. H. J[. Konapa-
ThEB, OOBACHSSI CYHNICCTBOBAHHE OOJBIINX IMKIOB KOHBIOHKTYPBI, MHCAI:
«nmuTensHOCTh (DYHKIIMOHUPOBAHUS Pa3NIMYHBIX CO3JAHHBIX XO3SHCTBEHHBIX
OIar v MPOW3BOAUTENHHBIX CHJI Pa3IMYHA. PaBHBIM 00pa3oM AJis UX CO3AaHUSA
TpeOyIOTCs Pa3IUYHOE BpeMs H Pa3lIndHbIe cpeacTa. Kak mpasuio, Hanbosee
JUTATENFHBINA TTepro (YHKIHOHUPOBAHKS UMEIOT OCHOBHBIC BHJBI MPOU3BO-
TUTETbHBIX cii. OHHU ke TPeOYIOT W HanOOJBIEro BpEMEHH, U HaWOOJIBIIIX
AKKyMYJIMPOBAaHHBIX KaIUTAJIOB JUIA UX CO3MaHIs [3, c. 226].

B nemorpaduueckoi HayKe H3BECTHBI JOBOJIHO MPOIOJIKHTEIbHBIC
Oonpmmme 1MKIBL ((as3el) gemorpaduueckoro mepexoma (puc. 1), a Takxke
CpeIHECPOUHbIe aeMOrpadHueCKUe UKIIBI, 00YCIOBICHHBIC BOMHAMHU U APY-
TUMH COLMAJbHBIMH MMOTPSICEHUSAMH, KOT/Ia MaJCHUE POXKIAEMOCTH U MOTEPHU
HACEJCHUS CKa3bIBAIOTCS HAa YHCICHHOCTH COCEAHHMX IOKOJICHHH B TEUCHUE
JUTATEIIFHOT'O BPEMEHH, MOPOXKAAs IeMOrpapuuecKue «BOJIHB». [Ipomoinku-
TEJILHOCTD IT000HBIX BOIH cocTaBisieT 25-30 jer.
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DKOHOMHUYECKHUE, NeMOrpadUuecKue KPU3UCHI — MPOSBICHUS OIpE/e-
JIEHHOT'O pOJia Xaoca, U3y4aeMOro CHHEPTreTHKON — HayKoi O caMOoOpraHu3y-
IOIUXCA CUCTEMaX B YCIOBHUSIX CHUJIIBHOTO HEPaBHOBECHS U HEIMHEHHOCTH.
IlyTssMu camoopraHu3aMyi MOTYT BBICTYIIATh BOJOIUOHHBIA M OU(ypKaIu-
OHHBIN. B 3TO# CBsI3M HEOOXOIMMO 3HAHHE MOPOTOBOTO COCTOSHHS B JFOOBIX
cucremax. Kak noxazanu ucciaenosanus I'. Xakena [7], onpeneneHHbIi nopsi-
JIOK UIMEETCS U B Xa0CE, TaK KaK XaoC — YIOPSA0UEHHOE COCTOSIHUE HEKOTOPBIX
CTPYKTYp. 3a7ada HayKH 3aKIFOYAeTCs B CHHXPOHHU3AIMH MPOIIECCOB, B PETy-
JUPOBAHWU W yIpaBieHUH UMHU. OIHAKO CIEAyeT 3aMeTHTb, YTO JHHAMHU3M
0O0IIECTBEHHBIX MPOIECCOB 3HAUYNTEIHHO BHIIIE THHAMH3MA IIPUPOIBI, IPHIEM
TUHAMU3M IIEPBBIX BO3PACTaeT 3a CUET aKKyMYJITHBHOTO 3¢ dekra nesrens-
HOCTH 4ejioBeka. [10-BUIMMOMY, MHOTHE TIPUYUHBI KPU3UCOB KPOKOTCS B Ce-
pe€ 4eN0BEeUeCKOM 1eATeIbHOCTH.

Takum 00pazoM, HUKIMYHOCTH Pa3BUTHUS, BBICTYIAIOIIAs KakK IOBTO-
pAroIascs HEePaBHOMEPHOCTh, MPHUCYIIAa CaMOPA3BHBAIOIIMMCS CHCTEMaM.
B ctpykType m0060it cucteMbl 0 Mepe pa3BUTHs HAKAIIMBAIOTCS BHYTPCHHHUE
MPOTHBOPEYHS, KOJUUCCTBCHHBIC U3MEHCHUS, PA3PEIICHUI0 KOTOPBIX CIIOCO0-
CTBYIOT KPHU3HUCBHI, MPUBOJS Pa3BUTUE CUCTEMBI M OTHEJIBHBIX €€ COCTAaBHBIX
YyacTel Ha HOBBIM, KAUECTBEHHO UHOM YPOBEHb.

PoxpgaemocTts — ——=CmMmepTHOCTL

40 — «Mpumutneras 1 >
cTabunbHOCTL»  * N Mpupoct
ety N T e e
N Hacenerms «CoBpemeHHas
20— == —— cTabunLHOCTL»
~
0o— N —————— —F— =
0 - — — p—
aza dazall Masalll MazalV

Puc. 1. ®@a3s1 gemorpaduyeckoro nepexosa. ctounuk: [5]

Vpasbckuii paiton, sapuMas 823,2 Teic. km? (4,8% Tteppurtopun Poccun),
KOHLIeHTpUpyeT Ha Hadayo 2020 r. 18699,4 teic. yen. Hacenenus (12,7% xwure-
neit ctpansl). [lemorpaduueckuii mepexo Ha Ypaje Havyalcs MPUMEPHO Ha YeT-
BepTh BeKa MO3ke, 4eM B Poccum, Bo BTOpoOii monoBuHe 1920-x rT. [4, c. 105-
106]. OtHaKko 32 OTHOCUTENBLHO KOPOTKUM HCTOPUUYECKHUM TPOMEXYTOK BPEMEHHU
HaceJleHHe Ypasia Nepemnio OT PaciIMpeHHOTo K CY)KEHHOMY PEKHMY 3aMele-
Hus nokoneHni. Tak, 3a 1958-1959 rr. cymmapHsiii koadduumeHT poxxnaemo-
CTH YpaJIbCKUX KeHIIUH coctaBisut 2,810, a B 1969-1970 rr. — 2,120, uTo dak-
THYECKH «00eCneyrBaIoy JIHNIb MPOCTOE BOCIPOU3BOJICTBO HACEICHUS. JTO-
My CIOCOOCTBOBaJ M TPAIUIIMOHHO TMOBBINICHHBIH YPOBEHb YpOaHU3UPOBAH-
HOCTH, MaccoBasi MaJIONETHOCTb FOPOJACKUX CEMEH, IIUTEIbHbIH MUIPALIUOH-
HbIil OTTOK HACEJIEHHs TI0 COLMATbHO-9KOHOMUYECKUM [PUUUHAM.
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B konme 1980-x — Havane 1990-x rr. Ypan BCTYNHI B 3aBEPIIAIOIIYIO
(uetBepTyro) a3y AeMorpapuyecKkoro rnepexona, KOTopas copIajia BO BpeMe-
HH C MEXEHbI0 JemMorpaduueckoil BOJHBEI (BTOpoe «3xo» Bemukoit Oreue-
CTBEHHOI1 BOWHBI), COLNATLHO-9KOHOMUYECKIUM KPU3UCOM, U KaK pe3yJibTaT —
craj poXKJaeMOCTH, POCT CMEPTHOCTH H «OTJI0KEHHBIX» POKAECHUH, 0COOEHHO
JieTeil BTopoii u nocnenyronieid ouepentoctu. [lo nanubiM Poccrara, cymmap-
HBIH KO3 HUIueHT poxkaaemoctr Ha Ypaine B 1997 r. goctur 1,280, B ropoa-
ckoit mectHocth — 1,148, B cembckoit mectHOocTH — 1,733, Takum oGpazowm,
pernoHajbHas AeMorpadpuyeckas cucTeMa BCTYNWIIA B IIEPUOJ OTKPBITO UIY-
IIeH ACTOITYJISIUH, PE3YJIbTATOM KOTOPOH SIBHIIOCH COKPALICHHUE YHCICHHOCTH
HaceJeHns, HaduHast ¢ 1995 1., u meopManyss BO3pacTHO-TIOJIOBOM CTPYKTY-
pbl. TemImbl COKpalleHns] BCETO ypajbCKOTO HACENeHHUs, NeTed U JIUIl TPYHAo-
croco0HOro Bo3pacTa ObUIH BHIIIE, 4eM B Poccun (Tabdm. 1).

Tabnumna 1
Temmnsl npupocta HaceneHus Poccun u Ypana no o0CHOBHbIM
BO3pacTHBIM rpymnmnam 3a 1989-2019 rr., %

BospactHble rpynmnsl
Ilepuon Bce Hacenenue IeTH TPYIOCIIOCOOHBIH CHCHOHEDDL
0-15 mer BO3pacT P
Poccutickaa @edepayus
1989-2002 -1,3 -26,9 6,2 9,5
2002-2010 -1,6 -12,2 -1,1 6,5
2010-2019 2,8 18,5 -8,1 22,0
Ypanvckuil paiion
1989-2002 -2,2 -27,5 55 9,5
2002-2010 -4,2 -14,7 -3,9 51
2010-2019 -1,2 15,4 -15,1 28,5

Paccunrtano o naHasiM Poccrata [8].

PerpeccuBHas Bo3pacTHasi CTpyKTypa HacesieHus: Ypaia (puc. 2) croco0-
CTByeT ()OPMHUPOBaAHHUIO JeMorpaduyeckux BOJH. [lepBas HHCXoAsIIas BOJHA
(lepBoe «3X0» BOWMHBI) TposiBIIIA ceOsl B KoHIE 1960-x — Hagane 1970-x TT. Kak
pe3ynbTaT MajeHus POXKIAEMOCTH M pOCTa CMEPTHOCTH B rofsl Bemmkoit OTte-
YeCTBEHHOI BOIHEBI. BTopas HucXozsmas BoiHA (BTOPOE «3X0» BOIHBI) IpH-
nutack Ha KpusucHeie 1990-e rr. B 2020-e rr. Ha qeMorpaduyeckoe pa3BuTHE
pernoHa HaYMHACT OKa3bIBAaTh BIMSHHUE OYeperHas HUCXOIAIIas BOJIHA B CBS-
3M C BCTYIUIGHHEM B BOCIIPOM3BOJCTBO MAaJIOYHCIICHHBIX IMOKOJICHHUH, POAWB-
mmxcst B 1990-e rr. 3a mepuon ¢ 2002 r. mo Havamo 2018 r. 4MCIeHHOCTH
JKEHIIMH PeTpoAyKTHBHOTO BO3pacTa Ha Ypase cHu3miachk Ha 4%, abcomroT-
Hoe ymcio poauBmmxcs 3a 2002-2019 rr. cokparmiiocs Ha 9,2%.
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Puc. 2. IlonoBo3pacTHas nupaMuia HaceJdeHus Y pana Ha Hadano 2018 r.

Mywanmet HKenumme:

XapakTepHON 4epTOl M3MEHEHHUS BO3PAaCTHON CTPYKTYpPbl HACEJICHHUS
VYpana sBIgeTCS MOCTOSHHOE YBEIMUCHNE TOJIH JIUI] TIEGHCHOHHOTO BO3pacTa U
YMEHbIIICHUE JIONIM HACEJCHUS B TPYIOCMOCOOHOM Bo3pacte (Tabu. 1). Ipo-
IIeCC CTApEeHUs] HACEJICHWSA, KOTOPBIN IPOSIBISIETCS] HE TOJBKO B YBEIHICHUH
YIIEIBHOTO Beca, HO M aOCOITIOTHON YHCICHHOCTH JIMI] CTapIINX BO3PACTOB,
00YCIIOBIIEH 3aKOHOMEPHOCTAMH JeMOTpadHIecKoro nepexoma.

Jln1s oneHKH ypOBHS 1eMOTPa(UUECcKOro CTApeHUS MIMPOKO HCIIONb3Y-
eTcs 1Kkana, paspadorannas JK. boxe-I'apube u O. Poccerom [6]. Ecnn mons
HaceJieHHs B Bo3pacte 60 JieT u crapiie cocTaBisieT MeHee 8% OT BCero Hace-
JICHUsI, TO HaceJeHUE CuuTaercs Jemorpaduuecku MonoisiM. JlocTikeHne
jonu sun 60 ner u crapue 12% u Bbllle CYMTASTCS HAYaJIoOM JieMorpaduye-
CKOH CTapOCTH.

CornacHo aToi mikane, B 1959 r. Hacenenue Ypana ObUIO MOJIOJBIM.
B 1970-1979 rr. HaceneHne HAXOAWIOCH Ha CTAUH «COOCTBEHHO TIPEIIBEPHUS
cTapoctu», B 1989 r. — yxke Ha cpelHEM ypoBHE JeMorpaduiecKoil CTapoCTH,
B 2002-2010 rT. — Ha BBICOKOM ypoBHE; B Hadajie 2018 r. — Ha 04YeHb BHICOKOM
YpOBHE, YIpOKaroIluM JeMorpadudeckoir Oe3omacHocTH perumoHa — 18,6%
nmil B Bo3pacte 60 seT u crapire (Tadai. 2).

Tabnwma 2
Junamuka ko3¢ ¢uipenTa crapeHns Hacenenus Poccun u Ypana
3a 1959-2018 rr., %

1959 | 1970 | 1979 | 1989 | 2002 | 2010 | 2018

Poccuiickast Denepanus 9,0 11,9 13,7 153 | 185 | 18,2 | 21,3

Ypanbckuil paiion 7,8 10,6 11,2 145 | 179 | 17,7 | 210

[Mpumeyanue. Munexkc nemorpaduueckoir crapoct 3a 1959-2010 rr. — mo JaHHBIM
Tepenuceil HaceIeHUsI COOTBETCTBYIOMMUX JeT, 2018 T. — 10 TaHHBIM TEKYILETo ydera
Ha | saHBaps.

Paccumnrano no nanueiM Poccrara [8].
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Crneunguka poccHUCKOro M ypajlbCKOTO MOCTAPESHUS] HACENeHHs 3a-
KJIFOYaeTcsl B TOM, YTO HACEJICHHE CTApPEET «CHHU3Y», KaK Pe3yJbTaT CHUKEHUS
POXKIAEMOCTH, NETCKUX BO3PACTHBIX KOHTHHI€HTOB M YBEIMYECHUE MOMKHIIBIX.
B pa3BHUTHIX pernoHax M CTpaHax CTapeHHE MPOTEKAET «CBEPXY» — 3a CUeT
YBEJIMYCHUS MTPOIOJDKUTEIBHOCTH )KU3HHU B CTapIINX BO3pacTax.

B TepputopuansHoM paspese Ooliee «IETHBIE» aIMUHHCTPATHBHbBIE
TEpPUTOPHH Ypasia MMEIOT OTHOCHTENEHO (oJjiee MOJNIOAYIO CTPYKTYpy Hace-
nenus (Yamyprckas PecnyGnuka u Pecrny6nuka Bamkoprocran) (ta6i. 3).
Bwmecre ¢ TeM, K03 (OUIHEHT CTapeHNsT HACETICHHS B YKa3aHHBIX PECITyOIHKax
XapakTepusyeTcst BRICOKUM ypoBHeM (19,6-20,3%).

Tabmuma 3
H3menenue koddduipenta crapeHus HaceneHus Poccun n Ypana
3a 2010-2018 rr., %

2010 2018
Bcee nace- | T'opon- | Cenb- | Bcee Hace- Topon- Cenb-
JICHHE CKOe CKOe JICHUE CKOe CKOe
Poccust 18,2 18,1 18,5 21,3 21,1 21,9
Ypanbckuii paiion 17,7 17,6 18,0 21,0 20,6 22,2
Baurkoprocran 16,6 15,6 18,0 19,6 18,5 21,4
Y amyprust 16,1 16,2 15,9 20,3 20,0 20,8
Iepmckuii Kpait 17,5 17,8 16,4 20,7 20,6 21,1
OpenOyprckas 0011 17,4 16,9 18,3 20,7 20,0 21,9
Kyprasnckas 061acth 20,0 19,2 211 24,6 23,3 26,7
CaepoBcKkast 0011 18,6 18,4 19,3 21,7 21,2 24,4
YenstOunckas 00J1. 18,5 18,7 17,9 21,7 21,5 22,4

Paccunrano no nqanueiM Poccerara [8].

B BBICcOKOYpOaHN3HPOBAaHHON TOPHO3aBOJCKOM YacTH Ypaia Tpaaullu-
OHHO OY€Hb BBICOKHH ypoBeHb cTapeHus Hacenenus ([lepmckuit kpait, Cep -
noBckasg u YensOuHckas o0nacTH), NpUIeM OCOOCHHO OH BBICOK B CEIBCKOMN
MECTHOCTH, T'Jle BO3pacTHas CTPYKTYpa CHJIbHO Je(OpPMUPOBaHA MHUTPALUIMH
0 HAIIPABICHHUIO «CEJIO — FOPOa», a TAKXKe CPEAN KEHCKHX KOHTHHI'CHTOB IO
npuduHe 00Jiee BEICOKOH NPOIODKUTEIFHOCTH MX JKH3HU.

B mpenenax arpompomsinuienHoro 3aypanbs (Kypranckas oGnacts)
YpOBEHb IOCTapeHHsl HaceleHHus AOCTUr 24,6%, a B CeIbCKOW MECTHOCTH —
nout 27%. B 2002 r. meanannslii Bo3pact xwureist Kypranckoit obmactu co-
craBist 38,2 rona, a ee cenbckoit mectHocT — 39 yer. K 2010 r. moka3zarens
yBenuuwics 1o 40,1, B cenbckoil MecTHOCTH — 42,6 rona. Benencrsue min-
TEJBHO COXPAHSBIICHCS HU3KOH POXKTAEMOCTH, €CTECTBEHHOH yOBIIN Hacese-
HUS BO3pAcTHas CTPYKTypa HaceneHHs Ypana kK Hagamy XXI B. mpmobpena
perpeccuBHbIi xapakTep. B 2002 r. xommgectBo mereit 0-15 jer cocrasisiio
19,2%, nonst mun B Bo3pacte 50 net u crapmre — 28,2%. B 2010 r. yaenbHbIH
BEC ATHUX BO3PACTHBIX Tpymn coctaBmi 17% u 33% COOTBETCTBEHHO, a B Ha4a-
me 2018 1. — 19% u 35% cooTrBeTcTBEHHO. PerpeccuBHast Bo3pacTHas CTPYK-
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Typa HEraTHBHO BIIMSET, M OyJeT BIUSATH B EPCIEKTHBE Ha JeMorpaduiyeckoe
pa3BUTHE PETHOHA.

K 2016 r. BennunHa cymMMapHOTo KO3()(HUIHEHTa POKAAEMOCTH y pe-
MPOJYKTUBHOTO KOHTHHICHTA YPaJbCKUX XKEHIIWH aocturia 1,935 pebenka, a
B 2018 r. moka3zaTenb CHU3WICS A0 1,672, 4To «0OecneurnBaeT» MpoCTOe BOC-
MpOU3BOACTBO NIk Ha 77,8%. Utoru 2019 r. mo peruvoHam Ypana 3apuKCH-
POBAIM TOBCEMECTHYIO E€CTECTBCHHYIO YOBUIb M COKPAICHHUE YHCICHHOCTH
HaceneHus. Jlemorpadudeckas ¢popmyia 1mo paiioHy WUMeeT CIEeIYIOUTHA BHI:
10,2 — 12,9 = -2,7 gen. ma 1000 xuteneit. KoadduuneHr MurparmoHHOTO
npupocTa HacereHus coctaBmi -0,4 gen. Ha 1000. B 3T0if cBsI3M cnexyeT moA-
YepKHYTh Ba)KHOCTh NPOAJICHUS aKTHBHBIX (helepalbHBIX M PETHOHAIBHBIX
MEp MoMomu CEMbAM C ACTbMU, pe€aln3alvsd KOTOPLIX MOMOXKET YaCTUYHO
HUBCJIMPOBATh HEIraTUBHBIC ACTIOMYIAIUOHHBIC TCHACHIINH.
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JIUHAMMUKA YPOKAMHOCTH 3EPHOBBIX KYJIBTYP
B PETUOHAX EBPOIIEMCKOM TEPPUTOPUU POCCUHN
B CBSI3U C KIMMATHYECKAUMHU U3MEHEHHUSIMM (1970-2018 rr.)
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3EpPHOBBIX KyJIbTYp; 3¢pHOBBIEC KYIbTYPHI.

AHHOTAIUSL. Ha ocHOBe aHANIM3a TMHAMUKH KJIMMAaTHYECKUX TTOKa3aTelel Ha Teppu-
topun EBpormeiickoii Poccuu 3a mepron 1970-2018 rr. BeISIBICHBI IPUPOCTHI CPETHETO-
JIOBBIX TEMIIEPATyp M KOIMYECTBA OCAAKOB, OCOOEHHO B pernoHax roxkaoro HeuepHose-
MBb$I H JIECOCTEITH. Y CTAHOBJICHA BBICOKAsI CTEIIEHb KOPPEIILIMOHHON 3aBHCHMOCTH MEXITY
POCTOM 3THX IOKa3aTeNel W MPUPOCTaMH YPOXKAHHOCTH 3EPHOBBIX KYJIBTYP 32 COOTBET-
CTByIONMH 1epro. PopMyIHpyroTCsl HalpaBJICHHUs aalTalliy CEIbCKOX03IHCTBEHHOTO
3eMJICIIOJIb30BaHMS B Pa3HBIX PErHOHAX B 3aBUCHMOCTH OT KIIMMAaTHYECKHX M3MEHEHHH.

Gennady D. Mukhin,
Candidate of Geography, Leading Researcher, Lomonosov Moscow State
University, Moscow, Russia

DYNAMICS OF GRAIN YIELD IN THE EUROPEAN RUSSIA
REGIONS IN CONNECTION WITH CLIMATIC CHANGE (1970-2018)

KEYWORDS: agricultural landscapes; land use; warm climate trend; climate; climate
change; climate change; grain yield; cereals.

ABSTRACT. Based on the analysis of the dynamics of climatic parameters in the terri-
tory of European Russia for the period 1970-2018 the increase in average annual tem-
peratures and precipitation has been revealed, especially in the regions of the southern
Non-Black Earth Region and forest-steppe. A high degree of correlation has been estab-
lished between the growth of these indicators and the increase in the yield of grain
crops for the corresponding period. The adaptation directions of land use in different
regions are formulated depending on climatic changes.

Cornacno nporHozy ®AO cenbckox03sUCTBEHHOE MPon3BoACTBO B Ka-
HaJie ¥ Poccruy MOTyduT BBITOY OT MOTEIUICHUS KiIMMarta. JlaHHast IepCrieKTHBa
y)Ke B HACTOSIIIEe BPEMsl HAXOJUT MOATBEPIKACHHUE HAa eBPOIICHCKOH TepPUTOPUH
Poccun. B Esporeiickoii Poccun B mpenenax 50-60° c.ui. MeTeopoornyeckue
JIaHHbIE MO/ITBEPIK/IAIOT MOBBIIIEHHE CPEAHEr0I0BOM TeMneparypsl 3a XX Bek
Ha 1,—1,50C, B COUYETAaHUM C MOBBIIIEHUEM KOJIMYECTBA OCAJKOB B JIETHUN NEpHU-
ox [6]. Tak, B GONBIIMHCTBE PETMOHOB IIEHTPAILHON M ceBepHOM dacTu EBpo-
neiickoil Tepputopun Poccnu ¢ 70-X rr. mponuioro Beka 10 HaCTOSIIETO BpeMe-
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HHM OTMEYaeTcsl yCTOMYMBBIA TPEHJ MOTEIUICHHS, KOTOPOMY MNpEIecTBOBal B
1950-1970 rr. mepro; OTHOCUTEIBHOTO MOXOJI0AaHu [5].

B nepuox Teroro TpeHaa B MPENIIECTBYIOIIMX UCCIIEI0BaHUAX aBTOPA
MOKa3aHa HECOMHEHHasl CBs3b MEXKIY POCTOM TEMIIEpaTypHBIX IOKasaTeled u
YPOXKAaHHOCTBIO 3epHOBBIX KyIbTYp. KoadduumenTs! koppensiun Mex 1y noka-
3aTesIMH CPEIHETO/IOBBIX TEMIIEPATyp MO OTIEJIbHBIM METEOCTaHLUSIM U HOp-
MaJbHO# yposkaifHOCThIO cocTaBisiioT 0,45-0,75 (puc. 1). Koahdummentsr xop-
PETALN MEXIY BEIPOBHEHHOH ypOXKaifHOCTBIO M KOJIMYECTBOM OCA/IKOB KOJIEO-
motcst B mHTEpBane oT 0,35 mo 0,65 B 3aBUCHMOCTH OT BJIaroo0eCIeYeHHOCTH
perrnona [2; 3; 4]. IIpupocTsl ypoKalfHOCTH 3€PHOBBIX KYIBTYP OOBSCHSIOTCS
OCOOCHHOCTSMH IMHAMHUKH KJINMATHYECKHX IOKa3aTelaed B IEPUOA TEIUIOTo
TpeHaa. Tak, pocT CpemHEeroJoBBIX TeMIepaTyp IPOUCXOJUT B OCHOBHOM 3a
cuer OoJjiee TEIUIBIX 3UM, YTO ONAronpusITHO JUISl COXPaHEHHs ITOCEBOB, B 4acT-
HOCTH, O3UMOM MIIEHUIBI. POCT cpeHeroqoBoro KoJmM4ecTsa 0CagKoB IIPOUC-
XOJIUT 3a CYET MPHUPOCTA JISTHUX OCAJIKOB, YTO MOBBIIIAET BIAr000ECIeYeHHOCTh
MOYB B MEPHOJ| Beretauuu KyiabTyp. Ilocne «MsArkux» 3MM CHM)KAETCS MHTEH-
CHBHOCTbH TTaBOJIKOB, YBEJIMUMBACTCS MH(UIIBTPALIMS BIIATH B MOYBY, TOBBIIIACT-
Csl IPOIOJDKUTENIBHOCTh BETETAIMOHHOTO TIEPHOJIA, YCKOPSIOTCS OMOTeOXMMHU-
YecKHe MPOLECCH B MOYBaX, B YACTHOCTH, MUHEpAIN3anus TyMyca. 3HadeHHE
arporpon3BOACTBEHHBIX (DAaKTOPOB YypOXKaHOCTH B HCCIEAYEMBIH MEPHO.
YMEHBIIWIOCH W3-32 CHIDKCHUS 103 BHOCHUMBIX yIOOpEHHH, U, B IIEJIOM, HEBBI-
COKOTO YpOBHS arpoTeXHUKH B 90-¢ IT. M Havana HyJeBBIX ToJ0B. EnMuHCTBEH-
HBIM OJIArONPHUSATHBIM arpOTEXHUYECKUM (DAKTOPOM SIBWIINCH TPOJYKTHUBHBIC
copTa HU3KOCTEOCTLHOM 03UMO# TIIICHUIBI HEeMUYHHOBCKOM CeNTEKITHH.

Bo BTOpOif moJIOBHHE TEmJIOro KIMMaTHYecKoro TpeHaa ¢ 1991 mo
2015 rr. mpou3oINLIH MacIITa0HbIC U3MEHEHHUS B CEIIbCKOXO3SIICTBEHHOM 3€M-
JIeTIOIb30BaHUU. B TeueHuWe 3TOro nepuoja ¢ HadajioM PBHIHOYHBIX pedopm
(1991-1992 rr.) mpousoruio 06BaIbHOE COKpAIeHHE TLIoIan oopabareiBae-
MBIX 3eMenb. Haunbonee CyniecTBEHHO STOT HpOLECC 3aTPOHYJ HEYEPHO3EM-
Hble PErMOHbI ceBepHOM monoBuHbl EBponeiickoit Teppuropun Poccun. B ne-
JoM Ha Tepputopun EBpomnelickoit Poccun noceBHbIe TUIONIa n BceX CEIbCKO-
XO3SIMCTBEHHBIX KYJIbTYp COKpaTHUIUCh Ha 28,5 miH ra, wim 33%, a B Heuep-
HO3€MHOM 30He — Ha 15,6 MuH ra, unu Ha 54% [1].
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Puc. 1. TpeHas! cpenHero0BBIX Temmepatyp (A)
u ypoxaiiHocTtu 3epHOBbIX (B) 3a mepuos 1970-2010 rr. o bpsiHckoi obnacTu

Takum o6pa3oM, U3MEHEHHE KIMMAaTHIECKUX ITOKa3aTelel BCTymaeT B
MIPOTUBOPEYME C COKpAIIeHHWEM IIOCEBHBIX IuIonaaeil. dakTuyecku B I€H-
TpajbHBIX palioHax EBpomneiickoit yactu Poccun npousonuio cMelieHue npu-
POJHBIX 30H Ha ceBep (puc. 2). Tak, MaKCUMalbHbIe MIPUPOCTHI HOPMAJIBHOM,
BBIPOBHEHHON YPO>KalHOCTH 3€pPHOBBIX KYJBTYp 3a MEpPHOJ TEIJIOro TpeHa
HaOMIOAAI0TCS B arpojaHamadTax JECOCTEITHONH 30HbI, 30HBI IIHMPOKOJHUCT-
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BEHHBIX JIECOB W IO)KHOW YacTH 30HBI XBOHHO-IIMPOKOJMCTBEHHBIX JIECOB
(bpsiackas, Kamyxkckas, Boponexckas, Opnosckas, Tynbckas, Pssanckas,
Tam6oBckast obnactu u zp.) (puc. 3).

Hapsan-Map/
!
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s 28
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e AL @
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Puc. 2. VI3MeHeHHe CpeHer0I0BBIX TEMIIEPATyp U KOJMYECTBA 0CAIKOB
B pernoHax eBporeiickoit Poccun 3a mepuoa ¢ 1970 mo 2018 rr.

B atux pernonax npupocTsl yposxkaitHoctn coctaBistior ot 50 1o 100%.
B 10 e Bpems B 9THUX peruoHax BHEIOBUIH M3 00opoTa mopsaka 16 MiH ra ma-
XOTHBIX 3eMenb. B arpomanmmadTax CTENMHBIX TPaIUIOHHO 3EpHOIIPOM3BO-
nsmux perunoHoB (Kybans, PocroBckas, benroposckas, Boarorpaackas o6na-
ctr 1 CTaBpoIOJIbe) IPUPOCTHI YPOKaHHOCTH HECKOJIBKO HIKE 3a cueT Ooiee
BBICOKOI pe/IIeCTBYIOIICH 6a30BOH ypOKaHHOCTH ¥ HEOYEBUIHOM ISl pOcTa
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ypOXKalfHOCTH JUHAMUKM KIMMAaTHYECKUX IOKa3aTeneil. YcToiunBoe cenb-
CKOXO3SIIICTBEHHOE 3€MJICNIOIB30BAHUE B YCIOBHAX IOTEMJEHUS KIMMaTa
IpesnonaraeT MpoBeACHUE IeNICHANPaBIeHHON arpoIKOJIOTHUECKON ajanTa-
UM arpojiaHAmadToB K U3MEHEHHIO KIMMAaTHYECKUX ITOoKa3arened. ITo om-
TUMM3alMs CTPYKTYpBl YIOAMH, IUIOIAAU U CTPYKTYpHI IIOCEBOB, BO3BpalIle-
HHE B 000pOT 3a0pOIICHHBIX 3€MeJb MM HAIPOTHB, ECTECTBEHHOE Pa3BUTHE
MOCTarpapHbIX 36MeJb.

~— = Perspective areas for
__ — tands restoration and
increasing grain crops

Puc. 3. OTHOCHTENBbHBIE TPUPOCTHI HOPMATILHON YPOKaiHOCTH
3EPHOBBIX KYJIBTYp B peruoHax Esponerickoil Poccuun
3a mepuoj ¢ 1970 mo 2018 rr. (%)

HanpagpjieHdsi aganTaluy NPUPOAONoJb3oBanus. B 1enom, HEOO-
XOJUMO TIPOJBHYKEHHE TOBAPHOTO PACTEHMEBOJCTBA HA CEBEP, B YACTHOCTH,
pacuImpeHne MMOoCeBOB 3EPHOBBIX KYJIBTYp B arpojasgmadTax 30H IIHUPOKO-
JIUCTBCHHBIX H XBOI?IHO-IHI/IPOKOIII/ICTBGHHLIX JIECOB 3a C4YeT BBI6BIBHII/IX u3
00opoTa 3eMelb.

B crenHbix arponangmadrax, rjae MOTEHIMAIbI CBOOOIHBIX 3eMellb U
€CTECTBEHHOTO IUIOOPO/INS TOYB yXKe UCUEPIAHBI, IIE1ec000pa3Ha TUBEPCH-
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(uKanus 1MOCeBOB, YBEIMUYCHHE JOJM MHOTOJETHHX TpaB. B cyxocTemHbIX
peruoHax 3aBoipkbs U HOkHOro VYpama, nesnecooOpa3sHO yBENIMYEHHE JOJIU
€CTECTBEHHBIX KOPMOBBIX YTOJIMH C €CTECTBEHHBIM BOCCTAHOBIICHUEM CTEIHOM
PacTUTENBHOCTH.

B arponangmadrax ceBepHoli yactu HeuepHo3zeMbs ¢ MaKCHMalIbHBIM
COKpAILlEHHEM II0CEBOB IIe1eCO00pPa3HO BO3BpALICHUE B 00OPOT TOIBKO IIyd-
IMUX 3€MENb C Pa3BUTHEM KOPMOIPOM3BOJCTBA. 3HAYWTEIBHBIC IUIOMIAIH
HEn30EKHO OCTAaHYTCA B CTaIHU E€CTECTBEHHOTO ITOCTarpapHOrO Pa3BHUTHS C
JIECOX03HCTBEHHBIMH, PEKPEALOHHBIMHI 1 3KOJIOTHYECKUMH (DYHKIUSIMA.

B menom Ha teppuropun EBpormeiickoit yactu Poccun menecoo6pazHo
Bo3BpameHue B 00opot 40-50% 3emens (15-16 muH ra) B pernonax ¢ 6maro-
MPUATHBIM KIIMMAaTUYCCKUM TPCHAOM.
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ABSTRACT. The article substantiates the technology of sustainable forest-agrarian
nature management, using environmentally safe methods, by creating agro-forest land-
scapes in the form of small forest-pasture systems.

[Ipomueccsl ONMyCTHIHMBAHMS W JETpajlallii NacTOUIIHBIX YTOIUH NpH-
00peTaloT MOBCEMECTHOE paclpocTpaHeHne 0cOOeHHO Ha TeppuTopuu Hink-
Hero TToBomxbst. OHON M3 MPUYMH CTajla HEaJaNTHPOBAaHHAsS AHTPOIIOr€HHAs
JIeSTENbHOCTD, CBA3aHHAsl C MHTEHCUBHON PacHallKod 3eMelb, YyHUUYTOKEHHEM
JIp€BECHO-KYCTapHUKOBON PaCTUTENBHOCTH, EPEBBINIACOM U APYTUMH TEXHO-
TeHHBIMH TIporieccamu [1]. U Takoe moJioykeHne JelT 3acTaBisieT 3aIyMaThCsl O
pelIeHne 3TOH YyrPpOKAIOIIEeH MPOOIEeMBI.
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ViyunieHue 0OCTAaHOBKM Ha JaHHOW TEPPUTOPHH MOXHO NOOUTHCS C
MOMOIIBI0 PACTCHUH, T. €. ¢puToMenuopanuu. OCHOBHAS 1E€Jb (PUTOMETHOPA-
MU — 3TO CO3JaHHE YCTOWYMBBIX JIECOMACTOUIIHBIX YTrOJIUN HA 3eMIISX MOJI-
BEP)KEHHBIX JAe(IISIIMU, U TPEBPAIICHUEC UX B TOJHOICHHBIC, YCTOHUUBBIC K
BETPOBOM 3PO3UU YTOJbSI.

ArpornecoMennopaTuBHbIE HACaXACHUS SIBJSIIOTCS  SKOJIOTHUECKUM
KapKacoM arpoiasamadra.

Haubompmmii uHTEpEC B 007aCTH JIecO- U PUTOMETHOPALINN TaCTOHIIT
MPEICTABISIIOT Pa0OTHI TAKMX BBIJAIOIIUXCSA HMccaenopareneit kak: B. U. Ilet-
poB, T.®. SIkybos, B. A.Huxomae, A. A.Bakymmaa, }0. M. Macrnos,
H. ®. Kymuk, B. H. Bunorpanos, A.C.ManaenkoB, ©. M. KacpsHOB,
E. C. IlaBnosckwit, K. H. Kynux, A. H. Ky3us.

B naHHBIi MOMEHT K JaHHOW MpoOiieMe HEOOXOAUM HOBBIH COBpEMEH-
HBIA MOAXOJ T. K. 3HAUYUTENHHO U3MEHWIACh arpodKoJoruieckas 00CTaHOBKa:
YCHJIMJIACh PETHOHATbHAS 3aCYILIMBOCTh KIMMAaTa, CHU3WIACh aHTPOIOTeHHAs
Harpy3ka Ha MacTOHINa, Pe3KO YMEHBIIMIOCH KOJHMYSCTBO BHOCHMBIX MHHE-
palbHBIX YJI0OpEHUil, MPUMEHEHHE II0XUMHUKATOB, IECTHINAOB, repOUIHIOB.
B nanHO# cuTyanuu neiicTBHe 3aIIMTHBIX JIECHBIX HacaxaeHui (3JIH) momx-
HBI YBEIIMINBATHCS, TaK KAK CBOMCTBA (PUTOMEITHOPAIINH XapaKTEePU3YIOTCS HE
TOIBKO JTOJNTOBEYHOCTHIO, HO W CTaOMIBHOCTBIO BO3ICUCTBUSA Ha OKPYXKaro-
IIyIO Cpeny.

B 3acynumBeIx permoHax (CyXOW CTEHH M MOJYITyCTHIHE) BHIpAIIUBa-
aue 3¢ ¢dextuBHbIX 3JIH Ha OONBIIMX CETBCKOXO3IUCTBEHHBIX TEPPUTOPHIX
TpebyeT oueHb OONbIINX (PUHAHCOBBIX 3aTpart, Ha (JOHE OOJNBIIOrO CPOKa OKY-
naemoctu [2].

u BOT y)Ke Ha HpOTH)KeHI/II/I J0Jroro BpeMeHI/I HpO}:[OH)KaeTCS[ IIOIIbITKA
BHEJIPEHHUS JPEBECHO-KYCTAPHUKOBON PACTUTEIIBHOCTH B JKECTKHE YCJIOBHS
MECTONPOU3PACTAHUS apUAHBIX pernoHoB Poccun. PazpaboTannas Ha JaHHBII
MOMEHT METOJHKA MO MOA00PY 3aCYyXOYCTOWYHMBBIX JIECHBIX MOPOJ], CIIOCOOBI
CMEIIeHHS ¥ MOCAIKH, COOTBETCTBYIOIINE arpOTEXHHUYECKIE U JIECOBOJCTBEH-
HBIC TIPUEMBI HE BCerJa 00eCIeUnBalOT JOJITHIA CPOK Ha HMCKOHHO O€3JIeCHBIX
Teppuropusx. [3].

Apunmaple  mactomma  HOro-Boctoka Poccum  mo  mpupomHO-
KIMMAaTUIECKAM XapaKTePUCTUKAM IOAXOAT U MACTOUIIHOTO COJCPKaHUS
JXKHUBOTHBIX. 3JICCB pacnononceHa OCHOBHaA Macca >XHBOTHOBOAYCCKHUX XO-
3siicTts. OnHako 3a nocaeanue 10-20 et morososse oBel; Ha Kaxasie 100 ra
CENbCKOXO35IMCTBEHHBIX YTOAUH PE3KO COKpPaTWIOCh W NPUYMHON TOMY IO-
CITYXHJIO HE TOJHKO 3KOHOMUYECKHI KPHU3UC B CTpaHEe, HO W CHIbHAs Jerpa-
Janus mactoum. B 3amaum mampHEWINEero mepCIeKTHBHOTO Pa3BHUTHS )KMBOT-
HOBOJICTBA B JJAHHOM paioHe, BXOJUT HEOTJIOXKHOE U CKOpEHIiee BOCCTAHOB-
JICHHE W KOPEHHOE YJIY4YIICHHE JNEerpaJupOBaHHBIX MACTOUINHBIX yrOIUH Me-
TOJIaMH (DUTOMEITHOPAIIHIH.
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CoxpaHeHHe U BOCCTaHOBJICHHE HMPUPOJHBIX 3KOCHCTEM — 3TO 3ddek-
TUBHEHINHNH Croco0 MOBBIMIECHUS MPOJYKTUBHOCTH MPUPOIHBIX CEHOKOCOB U
nactouil. B naHHO# paboTe aBTOPHI CTAaBHIIM Iiepes OO0 1enb aHaIu3 METo-
JIOB TIO TTOBBIIICHHUIO TPOIYKTHBHOCTH JIECOArPapHOTO MPHPOAOIIOIB30BaHHUS,
9KOJIOTMYECKH OE30IIaCHBIMH METOIaMH.

HccnenoBaHusMH psifia YYSHBIX YCTaHOBJICHO, YTO JIECONACTOMIIHbBIE
Yrobsi OIaronpHATHO BIHMSAIOT Ha MUKPOKINMAT TEPPUTOPUH PACHOJIOKEHHS,
KOTOpOE BBIpa)KaeTcsi B M3MCHEHHMH BIUSHUS COJHEYHOTO H3ITYy4YEHHS, COOT-
BETCTBEHHO TEIUIOBOrOo OallaHca M CHIDKEHHMS Berpa. Ilox 3ammToil jecHBIX
HOJIOC YJIydIIaeTcss MUKPOKIMMAT, CHI)KAeTCs CKOPOCTh BETPa M NMPOUCXOAUT
paBHOMEpPHOE pacIpeeeHNue CHera.

CHIDKEHHE COJHEYHOW paJyalliy CBSI3aHO, B YACTHOCTH, C 3a/IepXKHUBa-
HHEM paJMalid KPOHaMHU JPEBECHO-KYCTapHUKOBOIl pacturenbHocTH. Oco-
OEHHOCTH MHUKpPOKJINMATa B CpeJie JPEBECHO-KYyCTAPHUKOBOM PaCTUTEILHOCTH
B 3HAUMTEJBHOW Mepe CBS3aHBI C YCIOBHSIMH IPOINYCKaHMS MPSMOM COJHEd-
HOM pajvialliyl KPOHAMU PacTUTENIBHOCTH [5].

Jnisi monaTBepKAEHHS HAllMX BBIBOJOB MPOBOJAMINCH COOTBETCTBYIO-
mue uccaenopanus (tadi. 1).

Ha wncciemxyemoit TeppuTOpHM MBI MOXXEM HaOJIONATh 3HAYUTEIHEHOS
U3MEHEHHE TeMIIePaTyphl IPH3EMHOTO CJIOSI BO3AyXa, CIIPOBOLMPOBAHHOE TEM,
YTO KPOHBI ACPEBbEB U KYCTAPHUKOB SIBIISIOTCS MOIIHBIM SKPAHOM, PE3KO CO-
KpallafolIuM IPUXO IPSIMON COJTHEUHOH paliallii K OBEPXHOCTH HOYBHI.

B co3pgaHHBIX arponeconanamadTax MPOUCXOMUT W3MEHEHHE paaua-
IIMOHHOTO 0ajlaHCca COJHEYHOW SHEPruM W CBSI3aHHO ATO C 3aJIep)KUBAHHEM
MPSAMOM COTHEYHOH paJHaIliy JPEBECHBIM MTOJIOTOM JIECOTACTOMIII.

Tabmuna 1
Temneparypa Bo3ayxa Ha BeICOTE 1,3 M B 3aBUCUMOCTH OT BPEMEHU CYTOK
Mecto HabmMOACHUS
He MENIMOPUPOBAHHOE TACTOUIIE JIECOTIACTOMIIHOE YTObe

Bpewms

CYTOK,
(dacer)

1 2 3 cpenHee 1 2 3 cpenHee
MOBTOp | MOBTOP | HOBTOP | 3Ha4YEHHUE | TOBTOP | MOBTOP | HOBTOP | 3HAYEHHUE

9 11,8 11,7 11,9 11,80 13,3 13,2 13,3 13,27
11 26,3 26,5 26,1 26,3 16,7 16,8 16,3 16,60
13 23,9 22,7 25,4 23,93 18,7 18,3 18,4 18,47

15 21,4 21,3 21,3 21,33 18 18 18,4 18,13
17 18,3 18,4 18,3 18,33 17,7 17,4 17,5 17,53
19 16,2 16 18 16,73 16,3 16,1 16 16,13

21 151 141 16,1 15,10 15 154 15 15,13
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MakcumaibHble 3HAYeHMS ITUX BENIWYMH npuxopsrcs Ha 13-154.
CHuXeHHe TeMIlepaTypsl BO3IyXa NPOUCXOJUT HECKONBKO MEAJICHHEE, ueM
CHIDKEHHE HHTEHCUBHOCTH paJualliy, TaKk Kak TeMIepaTypa IPU3EMHOTO CI0s
BO3/yXa MOAJICPKUBAETCS 3a CUET HArpEBLICHCA B TEUECHUE JTHS NOBEPXHOCTU
3eMJIH, & TAK)KE 32 CYET YMEHBIICHUS TEINIO0OMEHA B IPU3EMHOM CJIO€ BO3/Y-
Xa B CBSI3M C U3MEHEHHEM BETPOBOTO PEXHMMa TEPPUTOPUH JIECOACTOMUIII.

AHanu3 NONyYCHHBIX JaHHBIX MOATBEPXKIAIOT JAaHHBIC JPYTHX YYEHBIX
0 TOM, YTO JIPEBECHBIH IOJIOT MEIHOPHPOBAHHOTO MAcTOMINA CO3IAaeT 3HAUH-
TENBHYI0 MEXaHHUYECKYIO INperpaxy Ha IyTH [BI)KCHHS BO3IYIIHBIX Macc,
BCJICICTBHE YEr0 HE TOJIBKO YMEHBIIAETCSI CKOPOCTHOM PEXHMM BO3IYIIHBIX
Macc B OJM3M JecOnCTOUII. YMEHBIIEHHE CKOPOCTH BETpa M BEPTUKAIHLHOTO
JIBIDKCHUSI BO3/JyXa B JIECCHOM MECTHOCTH yMEHBIIAET TEINIOOOMEH B MOBEPX-
HOCTHOM BO3[YIIHOM CJIO€, YTO 3aTPYAHSACT HarpeB B T€UCHUE THS, a HOYBIO-
OXJIaX/IEHHE MOBEPXHOCTHBIX CJOEB MOYBHI M IOBEPXHOCTHOTO BO3IYLIHOTO
cios. Takum 0Opa3om, 3a cHeT CHU)KEHHSI MHTEHCUBHOCTH NPSIMOI COJTHEYHOM
panuanyuy U peryJupoBaHHUS BETPOBOTO pPeXHMMa Ha TEPPUTOPUH JIECONACT-
OMITHBIX YrOAMN NMPOUCXOAUT YMEHBIICHHE CYTOUHOM aMIUIMTYJBI TeMIlepa-
TYPHBIX KosieOauwuii [4].

HwxHaue cnon Bo3myxa o0oramaroTcss BOASHBIMH MapaMH 33 CHET HC-
MapeHus] BIArW TIOYBOW M PACTUTEIBHOCTHIO: YeM CIIOKOWHEE BO3AYX, TeM
OoJipIlle CKAIUTMBAETCS B HEM BOISHBIX MApoB. DTO MOBBIMIAET Bopoodecte-
YEHHOCTh PACTUTEIBHOCTH JICCONACTOMIA M TOJIOKUTEIBFHO CKa3bIBaeTCs Ha
ee OHOJOTHYEeCKOH YCTOHYUBOCTH M YPOKAIHOCTH.

Takum o0pazom, AT NPEZOTBPAIIECHUS MPOIECCOB ONMYCTHIHUBAHUS U
JIeTpajalliy 0YB HEOOXOANMO CO34aBaTh BBICOKONPOIYKTHBHbBIE KOMIUIEKCHI
3alIMTHBIX JICCHBIX HACAXJEHUI cO3/1aBas TEM CaMbIM HOBBIN TUII JaHamad-
Ta — arposiecojanagr.
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BJUSHUE KJIMMATHYECKAX U3MEHEHUIA
HA JOJTI'OBPEMEHHYIO JUHAMHUKY YUCJIEHHOCTH
MOJEJIBHBIX I'PYIIII 2KMBOTHBIX B 'OPHBIX YCJIOBHUAX

KJIFOYEBBIE CJIOBA: nrtuipl; KyKeIuIbl; KUBOTHBIC; KINMAT; U3MEHEHUS KIHU-
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AHHOTALUS. CoGcTBeHHBIC T0JITOBPEMEHHbBIC HAOIOICHUS aBTOPOB 32 JUHAMHKOM
YHCIIEHHOCTH TITHUI W JKYXKEJIHIl Ha BBICOTHBIX BBIAEIAX 3alaJHOr0 Makpockiona bapry-
3MHCKOro Xpedrta (0T modepexnbs o3epa baiikan 10 ToNbIIOB) BHIMOMHAOTCA ¢ 1984 u
1988 rr. mo Hacrosee BpeMs. AHAIN3 Pe3yIbTaTOB JAOJTOBPEMEHHOTO OPHHTOJIOTHYE-
CKOTO M JHTOMOJIOTHYECKOTO MOHHTOPHHTa (DOHOBBIX BHJIOB BBISBIJI THHAMUYECKHE
W3MEHEHUs] YHCIICHHOCTH Ha KITFOYEBOM YYacTKE M B OT/AENBHBIX BBICOTHBIX BBIIENAX.
OCHOBHOH NMPUYMHON TakUX (IYKTyaluii ¥ TPEHIOB CYUTAIOTCS KIMMATHYECKUE H3Me-
Henust. C cepeaunbl 1990-X IT. npogomKkaeTcst TEHACHIMS CHIKEHUST OOMITHST HaceJIeHHs
NTHIL 1 XKY>KEJIHLI, CBSI3aHHAs ¢ apuaHOH (a3oil kimMaTyeckoro nukia B 3abaiikaibe.
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THE INFLUENCE OF CLIMATE CHANGE ON THE LONG-TERM
DYNAMICS OF THE NUMBER OF MODEL ANIMAL GROUPS
IN MOUNTAIN CONDITIONS

KEYWORDS: birds; ground beetles; animals; climate; climate change; climate
change; population dynamics; model groups of animals; nature reserves.

ABSTRACT. Long-term observations of the dynamics of the number of birds and
ground beetles in the high-altitude belts of the western macroslope in the Barguzinsky
ridge (from the coast of Lake Baikal to the loaches) have been carried out from 1984
and 1988 to the present. Analysis of the results of long-term ornithological monitoring
revealed changes in the number of individual species and population in the key site and
in separete high-altitude belts. The climatic changes are the main reason for such fluc-
tuations and trends. Since the mid-1990s, a downward trend in the total population of
birds and ground beetles has been recorded, associated with the arid phase of the cli-
matic cycle in Transhaikalia.

JlonroBpeMeHHBI MOHUTOPUHI OCYIIECTBISIETCS B LEISIX HEOOXOIU-
MOCTH COXpaHEHHs BHIOBOTrO pa3HOOOpa3usi OOBEKTOB )KUBOTHOI'O MHpa Kak
COCTaBHOHM YaCTH IKOCUCTEM, a TAaKXKe I BBIABICHUS M3MCEHEHUI B MOIMYJIs-
IUSIX M cOOOIIecTBaX Kak WHIMKATOPOB HapyIIeHHH B (hYHKIHOHHPOBAHUH
9KOCHUCTEM.

JlonroBpeMeHHbIE MCCIEAO0BaHNS MOAEIBHBIX TPYII KUBOTHBIX: IITHIL
u xyxenun (Coleoptera, Carabidae) Obiin opraHu30BaHbI M BBIIOJHECHBI B
Cesepo-Bocrounom Ilpubaiikanpe Ha Tepputopuu bapry3mHCKOTO Tocymap-
CTBEHHOTO IIpHUpoxHOro OmocdepHoro 3amoBennHuka wuM. K.A. 3abemmna
(54°01'-54°56'c.m1., 109°28'-110°22'B.11.), KOTOPBIA BXOAUT B COCTaB Y4JacTKa
Bcemuproro npuponnoro Hacienus FOHECKO [1; 4; 5]. Tepputopus 3aro-
BEHUKA MOXET PAacCMaTPHUBATHCS KaK ITAJOHHAs Ul BBIIBICHHS OTBETOB
OMOTHI Ha TI00aTbHBIE U3MEHEHUS Cpe/Ibl U Kiaumata [3].

IIporpaMma OpHHUTOJIOTHYECKOTO MOHHUTOPHHIA BKIIFOYAET €XKETOJHYIO
OLIEHKY W aHaJM3 JOJTOBPEMEHHBIX W3MEHEHHH (DEHOJIOIMHM MHUTPALMH, YHC-
JICHHOCTH BHUJIOB B THE3/I0BOM M 3UMHUI NMEPHOABI, CTPYKTYPhI HACENEHHS U X
MIPOCTPAHCTBEHHOTO pacCIpeeNieHns, a Takxke ucciaeaoBanus ¢aynsl. Otcie-
JKMBaHHE IWMHAMHKH BUJIOBOTO COCTaBa MTHI] IO3BOJISIET ClIENIaTh BHIBOJBI 00
M3MEHEHHHU apeajioB IITHIl MO BIMSHUEM TPaHC(HOPMAIMN YCIOBHH OKpYXa-
fomeit cpeapl. OOImIee YMcao BUIOB NTHII, 3apPETUCTPUPOBAHHBIX HA TEPPUTO-
puu baprysunckoro 3anoseguuka — 290 [3]. [IporpaMma 3HTOMOJIOIHYECKOTO
MOHHUTOPHHIAa BKIIIOYAET MCCIJICIOBAHUS 110 ()EHOJIOTMU U BUJIOBOMY COCTaBY
OCHOBHBIX TPYIII HaceKOMbIX. Ha mpumepe cemeiicTBa jKy>KeIHIl TPOBOAUTCS
aHaTM3 OMOTONMMYECKOTO paclpeesieH s, feMorpaduaeckoi, MoppomMeTpude-
CKOM CTPYKTYpBI, TOJITOBPEMEHHBIX U3MEHEeHUH ynciennoctu. Kapabunoday-
Ha 3aMoBeJHUKA HacUUThIBaeT 152 Bupa [6].

Ha Teppuropum 3amoBegHHKa, MO JaHHBIM BOCBMHCPOYHOW METEO-
crannuu «bapry3mHCKHI 3alOBETHHKY», 32 TOCIEAHHE 65 neT Habmomaercs
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CYyILIECTBEHHOE MOBBIIIEHHE CPEAHEr00BBIX TEMIIEPaTyp BO3AyXa IpHU Mpak-
THUYECKH CTAIIMOHAPHOM YpOBHE aTMoc(epHbIX ocankos (puc. 1A-b).

PocT cpeaHeromoBeIx Temmeparyp IOCTaTOYHO OTUETIUBO IPOCIEKHU-
BaeTcs ¢ cepeaunbl 70-x rr. XX Beka, caMblil BEICOKHI MOKa3aTeNlb CPEeIHETO-
JoBoil Temmeparypsl pukcupoBaics B 2020 r. (-0,9°, mpu cpeaHEMHOrONET-
Helt -3,3°). Knumat nHa baiikane ctanoButcs Temee u cyiie [10].

KommgectBenHple y4eTsl nTull B rHe3moBoi nepuon (1984-2020 rr.) u
JKYXKETUI] B TedeHue repuona mx aktuBHocTH (1988-2020 rr.) ocymecTBis-
JHCh B cpeanHHON dactu baprysuHckoro xpedta B onuue p. Jasmie. Bricot-
HBIH TPUALATHKIIOMETpOBEIA TpaHcekT (470-1700 M Ham yp. M.) mepecekaer
BCE BBICOTHBIE TT0SICA PACTHTEIBHOCTH — OalKaJbCKUE TepPachl, IPEATOPHEIH,
TOPHOJIECHON (HIKHIOIO W BEPXHIOI YacTH), MOATOJBLOBBIA U TOJBIIOBBII
(BbIcokoropbe). O6mnue nrul paccuuraHo no meroay lO. C. PaBkuna [8],
Y4eT OJKYXKENHUI[ MPOBOIWICA CTaHJAPTHBIMH TOYBEHHBIMH JIOBYIIKAMH
C. IO. I'pronTans [7].

Peaxuusi cooOliecTB Ha M3MEHYMBOCTD KIIUMaTa SIBJISICTCS CyMMapHBIM
UTOTOM peakuueil oTaenpHbIX BUAOB [9]. 13 60 BKIIOYEHHBIX B aHAINU3 BUAOB
OTHI, PEryJEIPHO BCTPEYAIONIMXCS Ha KIFOYEBOM YyYacTKe, CTATHCTUICCKU
nmocroBepHas TeHAeHIUs (P<0,05) yBenmueHus oOWIHSA (TIOJOKHUTEIBHBIN
TPEHI, pacCYNTAHHBIH KaK KO3(Q(HUINCHT PaHTOBON KOPPEISIUN MHOTOJCT-
HUX U3MCHEHHUH IIOTHOCTH THE3/I0BaHMS C BPEMEHHEBIM PSA0M) OOHapyKeHa y
10 BumoB. CraTHCTHYeCKH 3HAYMMAas TEHACHIUS COKpAIICHUS OOWMIHSI
(p<0,05) 3aduxcupoBana anst 18 Bugos. Eme y 32 BHIOB CTATUCTUYECKH CY-
IIECTBEHHbIE TPEHBI HE MPOSBIIINCE.

W3 28 BKIIOUEHHBIX B aHaJIM3 (DOHOBBIX BHIIOB XKY)KEJHUI| CTATUCTUYE-
cku 3HaunMble TpeHasl (P<0,05), xapakTepu3ylomue MOBBIIICHUE YHCICHHO-
CTH, OTMEUEHBI /I § BUJIOB, CHIDKEHHUS YHCIEHHOCTH — 9 BUIIOB, U YHCIICH-
HOCTB OCTaBajlach CTaOMIIBHOM (TpeH[ OTCyTCTBOBaN) —y 11 BuIOB.
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Puc. 1. I3sMeHeHuUs1 CpeTHETOZIOBBIX TEMIIEPATYP BO3ayXa (A) U YPOBHS
rogoBbix ocaakoB (B) B 1955-2020 rr. B CeBepo-Bocrounom IIpubaiikaise
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BrisBnens: JOJITOBPEMECHHBIC TPCHbI 00MIMs HACEIICHUS ITUIl U XKY-
JKCJIMI] KaK Ha BCEM TPAHCEKTEC, TaK W B Pa3/IMYHBIX BBICOTHBIX BbIACIAX

(puc. 2, 3).
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Puc. 2. VI3MeHeHUs! YMCIIEHHOCTH NITHII B BEICOTHBIX BBIJIENIaX
Baprysunckoro xpe6ta B 1984-2020 rr.

VcTaHOBIICHBI CTATUCTUYCCKH 3HAYUMEIC CBS3H MHOTOJETHHX HM3MEHE-

HUH THE3J0BOTO OOMIIHS ITHI] BEICOTHO-TIOSICHBIX BBIICIIOB KITFOYEBOTO y4acT-
Ka C MOTOHO-KIMMAaTHYECKUMHU MapaMeTpaM U (eHOJOTHYECKUMU CPOKaMH
BeCHBI TeKymero roja [2]. Cpeansisi CKOpOCTh COKpalleHus] OOWIHS TTHII Ha
KITFOYEBOM YyJacTKe 3a 37-neTHuit nepuom — 7,7 0c06./kM? 3a 10 sieT.

3a TPUANATHTPEXJICTHUH MEPHUOJ CTATUCTHYECKH JOCTOBEPHBIEC TPEHIBI

YBEJIMYCHHUS YUCIICHHOCTH JKYKEITUIl OOHAPYKEHBI B HIIKHUX OTJIENIaX BBICOT-
HOTO TpaHCeKTa — Ha OaifkaJbCKUX Teppacax W B MPEATOPHBIX MECTOOOHTAHH-
sX. 3HAYMMOE CHW)KEHHE YMCICHHOCTH KapaOuJ XapaKTepHO JUIS HUXHEH U
BEPXHEH YacTH FOPHOJECHOTO TOsCA, BBICOKOTOPhS M, 000OIIEHHO, ISl BCEX
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otnenoB TpaHcekta (puc. 3). CpemHsisi CKOPOCTh COKPAICHHS YHCICHHOCTU
JKYXKENHI] Ha KJIIOYEBOM Y4YacTKe 3a Iepuoj HaONofeHud — 5,5 9K3. Ha
100 oBYIIKO-CYTOK 32 AECSTHIETHE.
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Puc. 3. 3MeHeHNs YMCICHHOCTH XKYXKENHI[ B BRICOTHBIX BBIJENAX
baprysunckoro xpe6ta B 1988-2020 rr.

B nenom mo Kiro4eBOMY Y4acTKy B HACEJICHHWH M ITHII, U KY)KEJHII, C
cepenuubl 1990-X IT. POAOIKAETCS TEHIEHIUS K CHIDKEHUIO YHCIEHHOCTH,
CBSI3aHHAS C BBIPAKEHHON TEIUTO-CyXoH (apuaHOH) (a30i JONTOBPEMEHHOTO
KJIMMAaTHYecKoro mukia B 3abaiikanmse. B HacTosiiee Bpemsi HMPUCYTCTBYIOT
BCE NPEANOCBUIKH JUIs ITIEpPexoja K MpOXJIaJHO-BIAXHONH (ryMuaHOW) ¢ase
9TOr0 LMKJA, IPU KOTOPOH HAaMH HPOTHO3HPYETCS MOBBIIIEHUE IIOTHOCTH
HaceJICHHs TTHUI] U JKYXKEJHI KaK Ha KJIIOYEBOM YYacTKe, TaK M B OTACIBHBIX
BBICOTHBIX BBIIENIaX TeppuTopuu baprysunckoro 3anosensuka [3].

Paboma evinonnena 6 pamxax eocyoapcmeennozo 3aoanus PI'LY «3a-
noseonoe Iloonemopvey, a maxice npu 4ACMUUHOU QUHAHCOBOL NOODEPIICKe
Ipoecpammor  hyHOamenmanvuvix Hayumvix ucciredosanuit (PHHU) eocydap-
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AHHOTANMS. PaccmarpuBaercss mpobiaeMaTrka SKOJIOTO-THAPOXUMHUUECKON OIIeH-
KU COCTOSIHUSI TOPOACKUX BOJOEMOB Ha mpumepe depMckux mpynoB ropoaa MoOCKBEL
IIpoBeneH muTepaTypHO-aHATUTHYECKAN 0030p, OCBETUBIINI COBPEMEHHBIE ITOJIXOJIBI
K OIIEHKE KOJOTHYECKOTO COCTOSIHUS BOAHBIX 00BeKTOB. B xome paboTsl Hax Marepu-
oM OBUIM  3aTPOHYTHI METOJOJIOTHYECKHE AacHeKThl IPOBEICHHs DKOJIOro-
THIPOXUMHYECKOTO MOHHTOPHHIa BOJHBIX OOBEKTOB. Bemymmmu 3KOTOKCHKaHTaMH,
OKa3bIBAIOIMMU HETaTUBHOE BO3/CHCTBUE HAa KAaYECTBO BOJIBI ABJISIIOTCS, B HAIlIEM CIIy-
yae, TsDKenble MeTasibl. IlokazaHo, 4TO BClEACTBUE NPOBEACHUS albropeMeaualuu
DepMCKHX IPYAOB MPOU3OIIIO CYIIECTBEHHOE YIy4IIeHHEe Ka4eCTBa BOJIBI.
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Candidate of Geography, Leading Specialist-Expert of the Department of State
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ECOLOGICAL AND HYDROCHEMICAL DYNAMICS
THE CONDITION OF FERMSKY PONDS (MOSCOW)

KEYWORDS: algoremediation; water quality; phytoplankton; chlorella; urban water
bodies; ecotoxicants.

ABSTRACT. The article deals with the problems of ecological and hydrochemical as-
sessment of the state of urban water bodies on the example of Moscow’s Fermsky ponds.
A literary and analytical review highlighting modern approaches to the assessment of the
ecological condition of water bodies was carried out. Methodological aspects of ecologi-
cal and hydrochemical monitoring of water bodies were touched upon in the course of the
work on the material. The leading ecotoxicants having a negative impact on water quality
are, in our case, heavy metals. It has been shown that the algoremediation of the Fermsky
ponds has resulted in a significant improvement in water quality.

Psim TexHOTeHHO OOYCIOBJICHHBIX (PAKTOPOB MPHBOJHUT K CYIICCTBEH-
HOMY M3MEHEHHIO KOMILJIEKCA TUAPOJIOTUYECKUX, THAPOXUMUYECKUX U TUAPO-
OHMOJIOTHYIECKHAX XapaKTEPUCTUK IKOCHCTEM BOJHBIX OOBEKTOB KaK MPHUPOTHO-
ro, TaK U UICKyCCTBEHHOTO MPOUCXOXIeHus [9].
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OnHOM W3 Ba)KHBIX MPHPOIOOXPAHHBIX MPOOJEM SIBISETCS HAaIU4YHE B
npejenax rOpoJACKUX arioMeparnuil TeXHOT€HHBIX BOJOEMOB, KOTOpBIE SIBIIS-
I0TCSI JIEMEHTOM HapyIIEHHBIX 3eMelb, MoAIekamux pexyasTusanuu. C apy-
TOH CTOPOHBI, KOMIIOHEHTBI STHX BOJIOEMOB MOTYT OBITh HCIIOJIb30BaHBI IS
OLIEHKU COCTOSIHUSL OKpY>Karolei cpensl [4], MOCKONbKY BOAOEMBI SBISIOTCS
KOJIJIEKTOpPaMU BCEX BUJIOB 3arpsA3HeHui [5].

MupoBoii ONBIT NPOBEAECHUSI MCCIEAOBAHUN 3KOJIOTMYECKOTO COCTOSI-
HUS BOIHBIX OOBEKTOB, IPOCTPAHCTBEHHO PACIIONOKCHHBIX B IIpeAeiiaX TeX-
HOTEHHO HArpy>KeHHBIX TEPPUTOPHIA, a B YaCTHOCTH, B TPAaHHMIAX KPYIHBIX
TOPOJCKHX arjoMepariii, BEIpasmwics B (pOpPMHUPOBAHUH Psiia METOHOIOTHIE-
CKUX TTOJIXOJOB, KaK K YIyYIIEHHIO Ka4eCcTBa BOJBI, TAK M K TIOSBICHUIO HO-
BBIX CIIOCOOOB aHaJIM3a AaHHBIX KOJIOIMYECKOr0 MOHHTOPHUHTA.

Tak, OHUM U3 OTHOCHTEJILHO HOBBIX CIIOCOOOB YIIyYIIEHHs KOJOTH-
YEeCKOTO COCTOSIHMSI BOJHBIX OOBEKTOB, HCIBITHIBAIOLIMX AHTPOIIOTEHHYIO
Harpy3Ky, SIBJISETCS OMOJIOrMYecKash peadWInTalus BOJOEMOB METOJIOM KOP-
peKImu anbroueHo3a. OCHOBHBIE MOJIOKEHHSI HA3BAaHHOTO MOAX0a H3JI0KEHBI
B pabotax [2; 10] u B psine Apyrux.

B coBpeMeHHOH T€03KOJIOTHH CYIIECTBYET HANpAaBICHHC HIyUCHHS
Ccroco0OB yITy4IIIeHUs] KauyecTBa MOBEPXHOCTHBIX BOJ, MMEHyeMas Omopeme-
muaneit. [Ipn naHHOM TOAX0/e yAydIIeHHe KauecTBa BOIBI MPOUCXOIUT C TIO-
MOIIBIO PA3MYHBIX COOOIIECTB MHKPOOPTAaHM3MOB, Kyla BXOJAT OAaKTEPHH,
MHUKPOBOJIOPOCIH, 300IUIAaHKTOH, BBICIIHE PACTCHHUS, MXTHO(AayHa, KOTOpHIE
paboTaroT Kak (pyHKIMOHATBHEIC SANHUIBI THApoOHoIeHo3a [11].

3aTpoHyTHIiA B paboTax [7] KIACCHYECKHIA TIOIXO] K OTIPE/ICIICHHIO Ka4ecTBa
BOJIBI TIO COJICPKAHHIO SKOTOKCHKAHTOB Ha COBPEMEHHOM 3Talle pPa3BUTHSI T€03KO-
sioruy TpedyeT OOBEIMHEHUS ¢ METOJAMH YCTAHOBJICHHUST HKOJIOT0-0HOJIOTHIECKOr0
cTaTyca BOJHOTO 00BeKTa, B 4acTHOCTH [ 1], Mo coobiiecTBaM PUTOTIIAHKTOHA.

B 3acunenne 0603HauE€HHOTO MOJOXKEHUS NMPHUBEAEM IpUMeEp crocobda
MO/ICJIMPOBAHUSI M aHaJU3a IMPOIIECCOB OMOJOTMYECKON peabWiIuTaluu BOJ-
HBIX OOBEKTOB, KOTOPHIII OCHOBaH Ha IOCTPOCHHH WX MYJIbTH(PPAKTATBHBIX
MoJIeIIeH, YIUTHIBAIOIINX HEOTHOPOIHOCTh BMEIIAOIICH IKOCUCTEMEL.

Tak, B aBTOPCKOM HCCJIEIOBAaHUH [6] MOKa3aHO, YTO MHTETrPaTUBHBIN
OTKITUK SKOCHCTEMBI Ha YIPAaBJIOIINE BO3ACHCTBUS MOXKET OBITh OIICHECH ITy-
TEM HAJOXCHUS €€ MYJNbTH(QPAKTATLHOTO 00pa3a Ha BBIICICHHBIE (HOPMBI
KPUTHYECKON OpraHW3aliy, OTBEYAIOIIMM IIpEe/eNaM CaMOBOCCTaHOBICHUS
CTPYKTYpPBI BOZHOTO OOBEKTA.

B nacrosmeil craTtbe NpUBENEH IPUMEP 3KOJOTO-THIPOXMMHMUYECKOM
JuHaMuKHA @epMCKUX NPYI0B BCIEACTBHE MPOBEICHHS aTbropeMeIualny.

IlepBoe ynomMuHaHHE O 3eMIISX, B HACTOSIIEE BpeMsS 3aHHMAaEMbIX
®I'bOY BO «Poccuiicknii rocy1apCcTBEHHBIN arpapHbIil yHUBepcuTeT — Moc-
KOBCKasl CelIbCKOX03siicTBeHHAs akanemust uM. K.A. TuMupsseBa» OTHOCHTCS
K 1584 rony, korga B MEpeNUCHBIX KHHUTaX BIIEPBBIC ObLIa 3a(UKCHPOBAHA
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«[Iycroms Cemunno Ha JKaOHe», mpunucanHas K ceny TomopkoBy (paiioH
coBpeMeHHOU Bonpioit AkageMuueckod yaunbel 0kojlo MocTka OKTsSOpbCKOM
JKeNe3HoH poporu). B ommcu 3emens, npuoOpereHHsix B 1584 roay Illyiicku-
MH y OOOJICHCKHX, YIIOMHUHAIOTCS HPYIbl, B HAcTOAIIEE BPEMs HOCSIIUC
Ha3BaHue Pepmckux (Bepxuuii, Cpequuit u Hwxnuit depmckue npyast). Otu
npyasl cTapiie nocrpoek ¢pepmsl B [leTpoBcko-Pa3yMoBCKOM M nepBOHAYANb-
HO Hocwinn Ha3BaHmsa Myxckoil (Cpemumit @epmckmii npyn) u JKenckuid
(Bepxuuit ®epMckuii Ipym), Tak Kak Ha Oepery mpyaoB crosum Oaxu [12].

B mamm gHu, @epMckue npyasl MpeACTaBISIOT COOON THAPOJIOTHYE-
CKYIO CHCTEMY M3 TpeX BotoeMoB — Bepxuwuii npyn, Cpenruit npyn n Huoxanit
NPy, PacIoioKeHHYI0 B nonwmHe peku JKabenkun B Mockse. bepera mpynos
OTZAEJaHbl IUIUTAMU M3 Keje300eToHa. [IuTaHue npynoB — U3 IPYHTOBBIX U
MOBEPXHOCTHBIX BOJ, a TaKKe U3 Bojomnposoaa. CymMmmapHas IIomaas npyaoB
2,9 ra, cpemusist riyOuHa 2 MeTpa.

Ansropemenuanus OepMCKUX NPYAOB, TEPPUTOPHUATBHO PACIIONIONKEH-
HBIX B mpenenax CeBepHOro aJIMHHHUCTPATHBHOIO OKpyra ropoia MOCKBEI,
6buta ocymectBieHa B 2019-2020 rogax ¢ HOMOIIBIO BCEJIEHHUS CYCICH3UU
TaMMa IJTaHKTOHHO# MuKpoBopopociu xinopesuisl — Chlorella vulgaris BIN.

Itamm omHOKIEeTOUHOM 3eneHoit Bogopocau Chlorella vulgaris BIN
IpefHa3sHa4YeH Uil IOdy4eHHs OmomMacchl M OYMCTKH CTOYHBIX Bon [13].
[ITamm sIBIISICTCS ACHHXPOHHBIM, HO TIPH 3TOM CHOCOOEH K BBICOKOW CTETICHH
OYMCTKH Pa3INYHBIX KaTeropuil cTouHbIX BoJ. [IposiBisieT Oonee BhIpaKeHHbIE
AQHTarOHMCTUYECKHE CBOMCTBA K anbroduiope, 0akTepusaM, rpudam, Ipoxk:kaM U
uHdy30pusm, obsiaiaeT HEBOCIPUUMUYHMBOCTHIO K haram [13].

Ileproe BHecenue cycnensun xiopesuisl mramma Chlorella vulgaris
BIN 6buto npousseneno B mapre 2019/2020 B kosmuectse 60 1., BTOpoe BHe-
cenue ObuTO mpom3BeneHo B Mae 2019/2020, B konuyectBe 60 1. B ceHTsope
2019/2020 npowu3BesieHO ellle OJHO BHECEHHE aJIbrOJIM3aHTa B KOJIMYECTBE,
CKOPPEKTHPOBAHHOM Ha OCHOBE pa3pabOTaHHON METOAMKH YIPAaBIsIEMOIl ajlb-
ronu3auuu [8)], B kosmuecTBe 45 TUTPOB AJIBrojIM3aHT BHOCHICS B 6 TOUKaX,
YTO, JOJDKHO OOECIICUNTh €r0 PaBHOMEPHOE paclpesieieHue Mo BCel akBaTo-
pun Hmwxnero @epmckoro npyna. Cpennuit @epMckuid py1 UCHOIb30BANICS B
Ka4yecTBe KOHTPOJIBHOTO BOJOEMA.

Xumnyeckuit ananu3 Boabl B 2020 rogy mpoBOJAWIICS IO HECKOJIBKO
YCEUEHHOMY IEPEYHI0 KOMIIOHEHTOB M IIOKa3aTelei: BOINOPOIHBIA IOKa3a-
TeNb, MOHBI JKelle3a, MapraHila, [MHKA, MEIN W Tpruaga a3oTa. B moxomrio-
HEHTHOM IIepevHe 1Mo cpaBHEeHHUIO ¢ 2019 rogoM oTCYTCTBOBAIM TaKHE SKOTOK-
CHUKAaHTHI U OPTraHOJENTHYECKHE MOKa3aTeNN Kak HedTenpoaykTsl, ¢ocdatsl,
MYTHOCTh W COZIep’KaHHE PAaCTBOPEHHOI'O B Boje Kuciopoaa. KoHnentpanus
PacTBOPEHHOTO B BOJIE KUCIOPO/a SBJISIETCS KIIIOYEBBIM ITapaMeTPOM C TOUKU
3PEHUSI IKOJIOTHYECKOTO COCTOSIHHSI BOJAHOTO 00BEKTa M KayecTBa KU3HU 00H-
Tarouel B HeM NXTHO(ayHBI.
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Amnanuz MpoBOAWJICA B COOTBCTCTBUU C MCTOJUKAMU, BHCCCHHBIMU B
FOCYHapCTBeHHLIﬁ peecTp METOAUK KOJUYCCTBCHHOIO XMMHWYCCKOI'O aHajlin3a
MpUPOAHBIX BOJ, MOYB M OTXOJA0B U ﬂeﬁCTBylomHMH HOPMAaTUBHBIMU HOKY-

MeHTaMu (Tabum. 1).

Tabuuma 1
HOpMaTI/IBHLIe JOKYMCHTBI Ha MCTOJbI UCIBITAHUN
Ne | Hamvenosamue HopmaTuBHas 1okymen- IIpenenbHo-
Pa3MepHOCTb TaluAg Ha METOAbI UC- ,HOHyCTI/IMaSI
/11 IOKa3aTest .
CJIEIOBAaHUM KOHIICHTpanus
1 pH en. [THJT ® 14.1:2.4.12-97 7.3
2 Feosu mr/mm’ [THJT @ 14.1:2:3.2-95 0,1
3 Mn™ mr/om’ MHJ @ 14.1:2:4.214-06 0,01
4 zn* Mr/aMe IIHJ @ 14.1:2:4.214-06 0,01
5 cu® Mr/aMe IIHJ ® 14.1:2:4.214-06 0,001
6 NH," mr/om’ [THJT @ 14.1:2:4.262-10 0,5
7 NO, mr/om’ [THJT @ 14.1:2:4.3-95 0,08
8 NO5" Mr/aMe [IHJ ® 14.1:2:4.4-95 40

Wunexe 3arpssHenus Boasl (M3B) npencrasiser co0oi MHTETpaIbHBIH
MoKa3aTedb KayecTBa BOIBI M €r0 PAaCCUUTHIBAIOT IO TPYIIe THAPOXUMHUYE-
CKHX TIOKa3aTelneH, mo popmyiie:

H3B =

EN ':1!"Hﬂ‘K1

@

rae Ci — KOHHOCHTpaluns KOMHOHCHTa (B psaAe ciiydacB — 3HAaUCHUC T1apa-

Metpa); N — gmcio nokasaTesel, HCIoIb3yeMbIX I pacueta uaaekca; [T1K; —
YCTaHOBJIEHHAsI BEJIMYMHA IS COOTBETCTBYIOIIETO THIIA BOJHOTO OOBEKTA.

B 3aBucumMoctu ot BenmunHb 3B y4acTku BOIHBIX 0OBEKTOB MOAPa3-
JETISIOT Ha Kiaccsl (Tabi. 2).

Tabmuma 2
Knaccel kauecTBa BOI B 3aBUCHMOCTH OT 3HAUECHHUS
WHJICKCA 3arpsI3HCHUS BOJIBI

Boggsr AGOpeBuarypa 3nauenus 3B Knaccet iate-
CTBa BOJI

OueHb YUCTHIC o4 10 0,2 1
Yucteie q 0,2-1,0 2
YMepeHHO 3arpsi3HeHHbIC y3 1,0-2,0 3
3arpsi3HEHHBIC 3 2,0-4,0 4
I'psizHBIC Tr 4,0-6,0 5
OueHb rps3HbIC or 6,0-10,0 6
YpesBbluaifHO Ipsi3HBIC qr >10,0 7
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http://ecolife.org.ua/data/tdata/td4-1-3.php#table1.2#table1.2

DKoJIOrHYecKyro cutyaruio Ha BecHy 2020 roga [uist BoJIbsl 000HX TpY-
JIOB MOKHO B LIEJIOM OLIEHHUTH Kak OnaronpusitTHyto. Hu mo ogHoMy u3 mpuse-
JICHHBIX OJKOTOKMKAHTOB He 3a(MKCUPOBAaHO IIPEBBINICHHE IpPEAEIbHO-
JIONYCTUMBIX KOHIeHTpanuid. B 2019 rony BexynuMu 5KOTOKCHKaHTaMH TIPH-
3HaBanuck Menb (150 1K), mapranen (17 ITJIK) u xenezo odmee (3,7 I1K)
(tabn. 3). IlpennonoKUTEeNbHO HMCTOYHHUKOM MOCTYIUICHHS MEIW SIBISIOTCS
CEITbCKOXO3SIHCTBEHHBIE YTOIbsI, MOCKOIBKY U MPEAOTBPALICHUS PA3BUTHS
TPUOKOBBIX 3a00JIEBaHUI KYJNBTYpHBIX PACTCHHN HCIIONB3YETCS MEIHBIA KY-
nopoc (OuBomHBIN cynbdar Menn). MapraHieBble COJIM CEPHON KHUCIOTHI HC-
MOJB3YIOTCS B arpOKYJIbTYpPE B KA4ECTBE MMUTATEIBHOM JOOABKY.

B pabotax [7] moka3aHo, 9TO aJbroM3anys BOTHOTO OOBEKTa MPHUBO-
JIUT K CHIDKCHHIO COJICP)KaHMs TSDKEJIBIX METAaJUIOB, YTO M IPOU30MLIO B pe-
3yIbTaTe MEPBOTrO U BTOPOTO CE30HOB aNbrOpeMeIHallu.

Tabauna 3
JlnHaMKKa rUAPOXUMHUYECKUX NOoKazaresnen Boasl DepMcKux npyaoB
B 2020 roxy
Hwxuanit @epmckuit Cpennmii ®epmckuit
* 1pyn apyn
IKOTOKCHKAHTI TIAK 11 | 23 |22cem | 11 | 23 | 22 cen-
MapTa | mions | TA0ps  |Mapra| mrois | Ta0ps
Bonoponusiii noka- sk
satems 7,30(don™)| 690 | g 450 | 7580 | 080 | 9.426 | 7,880
XKeneso obmiee,
Mr/om° 01 0 0,054 | 0,057 0 0,016 | 0,023
Honsl maprauua,

e/ 0,01 1000114011 | 0009 |29 0010| 0,004
UoHs! uuHKa, Mr/am’ 0,01 0,001 | 0,009 | 0,006 |0,001| 0,004 | 0,005
Vot mezm, mr/am® | 0,001 0 |0,001| 0,002 [0,001]|0,000| 0,003

Honbl aMMOHUS,

e/ 0.5 O |o288| 0394 | %% |0248]| 0590
Hutpurtsi, Mr/am’ 0,08 0,056 | 0,000 | 0,000 |0,027| 0,000 | 0,000
Hurpatet, mr/am® 40 317 | 1,424 | 1224 | 39 [1,084| 1516

IMpumeuanus: *mpeiesbHO-I0MYCTHMBIE KOHLEHTPAMM JKOTOKCHKAHTOB B3SITHI W3
[Ipukaza MuHmcTepCTBa cenbekoro xossiictea PO ot 13.12.2016 Ne 552.

** ga ocHoBanuu [Ipukasa Muncenbxo3a PO ot 13.12.2016 Ne552 ucnonssyercst ¢o-
HOBOE 3HaueHue pH.

*** 10 WIONBCKUM U CEHTAOPBCKUM TPOOaM IMPHUBEACHBI CpeqHHe apuMeTHIecKue
3HAUEHNS KOHIICHTPaLUH.

B cooTBeTCTBUM C YTBEPXKIEHHOM METOAUKOM IPOU3BOAMIICS pacuer
MHJEKCa 3arpsA3HEeHUs BOABL. JaHHBIM MHTETrpalIbHBIN [10KA3aTelb [103BOJISET
MIPOBECTH OIEHKY CTETIEHH 3arpsi3HEHUS CTOUYHBIX BOA (Tabm. 4).
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Pacuer 1I3B ®epmckux npyaos B 2019-2020 rogax U ero HHTepHpeTanus

Tabnuma 4

Huxuuii @epmckuii npyn

Cpenunit ®epMckuii npyn

2019 2020 2019 2020 2019 2020
3B KJ1acc BOJIBI 3B KJ1acc BOJIbI 3B KJ1acc BOJIbI 3B KJ1acc BOJIBI
2;;1';‘3' 16,1 7 qr 19,0 7 qr
25 wapra | | MAPT2 5o 7 ar | 024 | 2 1 o7 [ 7 ar | 0% | 2 1
15 mas 50,6 7 qr 62,7 7 ur
10 nrons 39,9 7 qr 50,9 7 qr
28 uroHs 23 uronsa 43,9 7 qr 0,62 2 q 51,9 7 qr 0,47 2 q
5 aBrycra 49,4 7 qr 63,5 7 qr
22 aBTy- 46,4 7 ur 60,5 7 qr
cra
10 cen- 22 ceH-
48,3 7 qr 0,79 2 q 60,4 7 ur 0,79 2 q
TAOps TAOps
27 cen- 40,9 7 ur 50,0 | 7 ur
TAOps
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WHterpanbHas oueHka KadecTBa Boabl B (DepMckux Tpyaax B
2019-2020 romax cBOIUTCS K TOMY, YTO IPOBEACHHE AJbIOJM3AIMH B TEKY-
IIeM rojJy NPHBEJO K YIy4YIICHHIO KauecTBa BOJBI BO BCEX TOYKaxX OTOOpa
npo0 U B TEYEHUE BCEI'O BPEMEHHU MPOBEAEHUS SKOJOIMYECKOr0 MOHUTOPUHTA
¢ 782019 rony no 2, xnacca xadectBa. [Ipu a3tom B 2020 rogy BoJsl XxapakTe-
pH30BAIHCH KaK ducThIe. [loaToMy paboThl o ansronusannu Huwknero depwm-
CKOT'0 IpyZa HEOOXOIMMO IIPOIOIIKATb.

B pamkax Hay4HOTO 0000IICHHS HOBBIX (DAaKTOB M aHAIM3a BCEH CyM-
MBI, CYILECTBYIOLIUX JaHHBIX, BBIBICHUE HOJIU(YHKIMOHAIBHONW PO OUOTHI
(KoMIDIEeKCca OPraHM3MOB) B CaMOOYHIIIEHUH BoAHI [11] momoiHHUTENBEHO AeTa-
JU3UpYyeT Te3ucC akaneMuka Brnamumupa MBanosuuya Bepranckoro: «0Kuoe
BEILECTBO. .. TEOJIOTHYECKH. .. SIBIAETCS caMOi OOJIbIION cuiloi B buochepe u
OTIpeJieNisieT. .. BCe UAYIINE B Hel TpoIiecchl. .. » [3].
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HEKOTOPBIE 3AKOHOMEPHOCTH HACTYIIVIEHUSA
U TEYHEHUSI ®PEHOJOI'MYECKHUX CE30HOB ITIO PE3YJIbTATAM
OBPABOTKHN MHOT'OJIETHHUX JAHHBIX IO ITOT'OJE
N ®EHOJIOT'UH B 3ATTIOBEJHHUKE «IEHEXXKUH KAMEHDb»
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AHHOTALAS. B pesynbrate 06pabOTKM MHOTOJIETHHX JAHHBIX O MOTroAe M (heHOIIOo-
THU B YCIIOBHAX €CTECTBEHHON NPUPOIHOM cpelibl BHIABIICHBI IIOBBIIIEHUE CPEAHUX TEM-
nepatyp (heHOIOTMYECKOTO TOfa, CE30HOB, 32 MCKIIOUECHHEM CE30HA (GENICHAsl BECHAY.
BersiBriena Koppersius MeXIy JaTod HACTYIUIEHHMS, NMPOJOIDKHTEILHOCTBIO (heHO(ha3hI
MHTEHCHUBHOTO OKpAIIWBaHHs (OTMHUPAHMS) JIHCTHEB M JATOH HACTYIUICHHS BECEHHHX
CE30HOB, BEJTMUUHON CyMMBI TEMIIEPATYP CE30HOB «3€JIEHON BECHBI» U «JIETa».

Konstantin A. Vozmitel,
Chief Environmental Guard, “Denezhkin Kamen” Russian Federal Nature Pre-
serve, Severouralsk, Russia

Anna E. Kvashnina,
Head, “Denezhkin Kamen” Russian Federal Nature Preserve, Severouralsk,
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TEMPORAL PATTERNS OF PHENOLOGICAL SEASONS BASED
ON PERENIAL WEATHER AND PHENOLOGY DATA COLLECTED
IN THE “DENEZHKIN KAMEN” RUSSIAN FEDERAL
NATURE PRESERVE

KEYWORDS: average annual temperature; phenological year; phenology; phenologi-
cal observations; the length of the seasons; phenophase; temperature increase; nature
reserves.

ABSTRACT. The study based on perennial weather and phenology data reveals an
increase of average seasonal and annual temperatures within last 26 years, and correla-
tion between the onset and duration intense leave staining phase and the onset and the
sum of temperatures of spring and summer seasons.
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B Hacrosimeit pabote mpencTaBieHbl pe3yibTaThl 0OPaOOTKH MHOIO-
JIETHUX JaHHBIX, COOMpaeMbIX B 3amoBeqHHKE «J/leHexkuH KameHb» 1mo aBym
HarpasJeHUsIM MOHUTOPHHTA: TI0ro/1a U (peHoIorusl.

Marepuaibl 1 MeTOABI. 1'0CYyJapCTBEHHBIN TPUPOAHBII 3all0BEJHUK
«/lenexxkun Kamenb» pacnosnoxeH B CeBepoypanbckoM U VIBAenbCckoM ro-
poackux okpyrax CaepiuioBckoil obmactu. Teppuropus ero, miomaablo B
80 TrIC. Ta, BHITAHYyTa B MEPHUAMOHAIHHOM HAIIPABICHUH W HAXOIUTCS MPH-
MepHO B 40 KM Ha ceBepo-3amaj oT . CeBepoypanbcka. B rpaHuis! 3amosea-
HUKa BXOIAT MaccuB JleHexkuH KaMmeHb, BOCTOYHBIC CKIIOHBI TJIABHOTO
Ypansckoro xpedta, monmHa p. ConpBa M I0XKHag dacTh xpedta Xoza-Tymm.
31ech HUKOTAA HE BEJIOCh MAacIITaOHBIX pa3pabOTOK IOJIE3HBIX MCKOIAEMBbIX,
MoYTH He ObUIO pyOoK seca. CeMbAECAT OJIMH MPOIEHT TEPPUTOPHUH 3aIMOBE I~
HuKa «/lenexxknn KameHb» mpezacrabisier coOOH MaccuB MepBOOBITHOTO TEM-
HOXBOWHOTIO Jieca, Y4aCTKUA KOTOPOro UMEIOT Bo3pact 6osee 500 jer. Kinumar
3aMoBelHUKAa KOHTHHEHTAIbHBIA. 3MMa TPOJOJDKUTENbHAs, XOJOAHAs, U
HauuHaeTcs yxke B 20-X 4uciax OKTAOps. YCTOMYMBBIN CHEXHBIN IMOKPOB 10
130 cM y moaHOXUU TOp, COXpaHseTcs 6-7 MecsieB. B oTaenbHBIC TOJBI
CHE)KHUKH B TOpax HE TalOT Bce JIeTo. Bee ocrampHBIE ce30HBI KaK OBI CHKATHI
1o BpeMeHH. JIeTo KOpOTKoe, yMEPEHHO-TEIIOE B 3aKaHIMBACTCS yKe K cepe-
IUHE aBrycTa. B ABaamaThIX 4mciax aBrycTa, Kak MPaBmIIO, B TOPAaX BHIIAACT
CHET C YCTaHOBJICHHEM BPEMEHHOTO ITOKpOoBa. Hu 0MH M3 JETHUX MECSIECB HE
TapaHTHPOBAH OT 3aMOPO3KOB.

Jus Hacrosmied crateu oOpabotanm maHHBIE 3a mepuon ¢ 1994 mo
2020 rr. ¢ TeppuTopHuM 3anoBeAHUKA. JlaHHBIE MO TeMIepaType 3a IMepHOA
1994-2002 rr. ycpemHsUIMCh U3 H3MEpPEHHH TeMIepaTrypsl Ha 8 4acoB yTpa
OBITOBBIMH CIIUPTOBBIMH TEPMOMETPAMH B JIOJHMHAX OCHOBHBIX pek — CoChBa,
ITapmn, Ilerynpran.

Haunnas ¢ 2002 naHHBIE 0 MUKPOKJIIIMATE, B TOM YHCJE, O TEMIIEpaTy-
pe Bo3ayxa, coduparoTcs Ha (eHosorndeckoM Mapuipyre. /st cOopa 1aHHBIX
0 TeMmrmeparype Ha (peHOMapIIpyTe UCIOIh30BaHBl MEXaHUUECKHE HEIlCIbHBIC
CaMOITUCIEL. BBIYUCIINCE CPEeAHECYTOYHBIE, CYTOYHBIE MAaKCHMaJbHBIC W
MUHHMAaJbHBIC 3HaUYeHUs Temreparyp. [lomydeHHbIe pe3ybTaThl HCIOIb30Ba-
HBI B 3TOM padore.

Hamu npuHATH chnenyrone KpUTepUn pa30UBKH roaa Ha ce30Hbl. De-
HOJIOTHYECKHH T'0Jl HAYWHACTCSA C 3UMBI, U 3aKaHYMBAETCS HAYaIOM CIIECHYIO-
et 3uMbl. 3uMa (Havajo To/1a) — JaTa yCTaHOBJICHUS IOCTOSHHOTO CHEYKHOTO
MOKPOBA M TIEPEXOJI CPEAHECYTOUHBIX TEMIIepaTyp HIDKE HYIS TPagycoB IO
Ienscuto. [IpenBecenbe — naTa Havyala TasHbs CHETa, AaTa MepBoi «bapabaH-
HOW J1pobm» AATIa, TEepexo] CPEeJHECYTOUHBIX TEeMIIepaTyp BBINIE MH-
Hyc 10 rpagycoB. Ha4asno BecHbl — Ha4aso MOSBICHHS [TOJOKUTEIBHBIX CPEJI-
HECYTOUYHBIX TeMmeparyp. 3ejéHasi BeCHa — YCTOWYMBBIA MEpEeX0i CpeJHecy-
TOYHBIX TEMIIEpaTyp BBILIE HYJISl, OTPUIATENBHBIX CPEIHECYTOYHBIX TeMIIepa-
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Typ Het. JleTo — mepexoj cpeAHeCcyTOUHBIX TeMmepaTyp Belmie 10 rpaxycos.
Hauano oceHu — mepexona cpeiHECYTOUYHBIX TeMmepaTyp Hike 10 rpamycos.
Kenras oceHb — MOsABIEHUE OTPULATEIBHBIX CPEAHECYTOUHBIX TEMIEpaTyp.
IIpen3umbe — MaccoBBINM NHCTONAA y JUCTBEHHHUIBL. [lepexon cpenHecyTou-
HBIX HHKE IUTIOC IISITH TPayCoB.

[Ipu nauTenbHOM BO3BpaTe TEMIEparyp K INPEIIECTBYIOMINM 3Hade-
HUSIM HCIOJIb3YETCs! JIMHUS TPEH/Ia TOJMHOMUAIbHAS CTETIEHb 6.

Habmonenus 3a geHomOrnel pacTUTEIBHBIX COOOIIECTB B 3aIIOBEIHU-
ke «Jenexkun Kamens» ¢ 2002 r. BeayTCs ¢ UCIONB30BaHIEM METOAA CPaB-
HUTETHHBIX (DEHOJIOTHYECKNX Xapakrtepuctuk [2; 3; 4]. deHomormueckuit
MapIIpyT pacloioXeH Ha ceBepHoM ckioHe muieda T. [lapmmackas Comka
MmaccuBa [lenexkud Kamenb. HWwkHss Touka MapiipyTa UMeeT aOCOTIOTHYIO
BBICOTY Haj ypoBHeM Mopsa 280 m (60°29'6.50"CII, 59°38'33.41"BJ], CK
WGS 84), xoneuynas — 770 m (60°26'50.51"CI, 59°37'45.27"BJl, CK WGS
84). Habmonenust BenyTest Ha 7 MpoOHBIX IJlomansx 3a 125 Bumamu pacte-
Hu#l. DEeHOJOrHYSCKOM TUTONaAbI0 sABjseTcs (anus. [Ipu HaOIrOACHUN METO-
JIOM CyMMUPYIOIINX XapaKTepPUCTUK HA TEPPUTOpPHU (PUTOIEHO3a B Ipeaenax
yuéTHO! (heHOIIIOMmAAN ONpeessieTcs] PEHOJOTHIECKOE COCTOSHHUE KaXK0TO
BUJIa COOOIIECTBA MyTEM OIEHKH €TO YUETHBIX €IUHHI] COOTBETCTBEHHO CTaH-
nmapram. Ham HeoOXogmMo OBLIO MOTYYHTH OOOOIIEHHYIO (HDEHOJIOTHICCKYIO
XapaKTEePUCTHKY I€HO3a, TO3TOMY MBI HCIIOJIb30BAIN TOJIBKO BETETATHBHBIC
(ha3bl, KOTOpHIE OONEe, YeM IeHEpaTUBHBIC, OTPAXKAIOT PEAaKIHIO IIEHO3a Ha
TOTO/IHBIE ycJIoBHS. Iyl MOMydYeHHs! CpelHUX CPOKOB HACTYIUICHUs (eHoio-
rH4YecKkux (a3 Mbl yCPEIHWIN CHadana 3HadeHus: peHodas, a 3aTeM, UCIOJb-
3ysl JIMHEWHYIO WHTEPIOJIIIINIO, BEIYUCIIWIN CPEIHUE CPOKU HACTyIuleHus de-
HOJIOTHYECKHX (ha3 «Haydano okpammuBaHus (otMupanusg) — <50%, «MHTEHCHB-
Hoe oxpamuBaHue (oTMupanue). [IocKONbKYy MpoLeccH Ha Pa3IUYHBIX IIIO-
MIaAsX MPU TaKOM 00OOLIEHNH BECbMa 3HAYUTEIBHO KOPPEIUpyroT (Koaddu-
IUeHT Koppersinuu Oonee 0,95), a TOHKHE NMPOCTPAHCTBEHHBIC PA3IHYUS HE
MMEIOT 3HAYEHUs [UIS BBISIBJICHUS BIMSIHUS KJIMMAaTa, U Mbl YCPETHHUIIN JaHHbIC
o (heHO(azaM CO BCeX IUIOMIACH.

Pe3ysabTarsl. C 1e/IbI0 YCTAHOBJIEHHS! KOPPEISIIMN MEXAY KIMMaTHde-
CKMMH XapaKTEPUCTUKAMH M CE30HHBIM PAa3BUTHEM PACTEHUH MBI POaHAIU3H-
pOBaJM AaHHBIE TI0 MOTo/e ¥ (peHONIOrnH, COOpaHHBIE B 3aIIOBEIHHIKE: TEMIIEpa-
Typa BO3[IyXa B Mpe/enax PacTUTEIBHOTO spyca, Ha BBICOTE 1,5 M, Xxapakrepu-
CTHKH (ITapaMeTphl) Ce30HOB, TIEPHOI0OB (hEHONOTHIECKHX (a3 pacTeHuil (Bere-
TAIMOHHBIN IUKI). Pe3yapTaTsl mpeacTaBieHsl B Tabmwe | 1 Ha pucyHkax 1-5.

Hamm naOmroneHust mokasbIBaloT, 4To, HaumHas ¢ 2018 r. (pumc. 1),
CpenHssI TeMIeparypa (EHOIOTHYECKOTO TOAd, NMPHUHUMAET ITOJIOKUTEIHHOE
3Ha4YeHHE, U HapacTaeT. Bo3MOXKHO, MBI (PMKCHPYEM JIHIIb KPAaTKOBPEMEHHBIH
CIly4aliHbIN TPEH[.
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Puc. 1. CpeareronoBsie TeMItepaTypsl (EHOJIOTHISCKUX TOJIOB

¢ 1994 mo 2020 rr.

VYBenuueHue CpeqHuX TEMIIEpaTyp CE30HOB YETKO IEMOHCTPUPYETCS
NPU BBIZICJICHUH JIECSATH HanOONBIINX 3HAYEHHH TEeMIepaTyp IO psaam, HiIH
JIECSITU JIET ¢ HAaHOOJBIIUMH 3HAYCHHAMHU TEMIIEpaTyp IS Ka)JOro Ce30Ha

(tabm. 1).
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Tabuumna 1

Cpennue Temreparypbl HEHOJOTHUYSCKUX CE30HOB IO JJAHHBIM 3amoBeqHuKa «J{eHexxknH KameHby 3a mepuon
1994-2020 rr. Beienens! nepBbie, HANOONBIINE ASCATh 3HAUCHUH I KAXKJIOT0 CE30HA

Cpennsist Temiiepa- HayaJlo 3es1eHast Hayajo JKenTas Konnuectso
3uMa IPEIBECCHbE JIETO npeasuMbe | (eHorox
Typa Ce30Ha, TOMbI BECHBI BECHA OCCHH OCEeHb ClIyJacB
1994 -17,5 -9,3 04 82 11,4 4,7 34 -0,5 -1,8 1
1995 -13,4 -8,3 -0,9 5,3 11,7 8,7 3,1 -0,6 -1,6 3
1996 -14,0 -11,0 3.8 9,8 11,6 6,8 -1,7 -0,8 -2,6 2
1997 -15,6 -7,5 0,8 7,5 10,6 8,4 3,4 0,1 -2,7 2
1998 -18,5 -10,9 -0,4 83 13,1 77 19 -14 -4,2 1
1999 -18,7 -14,6 -1,7 5,1 11,4 6,9 4.8 -2,4 -4,8 0
2000 -17,1 -7,0 -0,2 83 12,9 57 -0,3 -15 -2,7 1
2001 -18,0 -7,1 2,9 59 11,9 6,7 1,7 -6,8 -3,7 1
2002 -12,5 -9,3 0,3 5,8 10,6 7,6 2,7 -2,9 -2,6 1
2003 -18,4 -6,7 2,5 6,0 12,3 6,6 42 04 -3,9 2
2004 -10,7 -11,7 -4,9 75 13,1 71 55 -3,4 -1,7 3
2005 -14,6 -8,6 0,5 79 11,6 8,0 3,8 -1,6 -2,2 0
2006 -16,5 -5,3 0,2 59 12,1 10,4 54 -0,6 -2,0 3
2007 -14,2 -4,0 -0,7 5,3 15,2 8,6 3,8 -5,9 -2,0 3
2008 -14,8 -12,9 -1,6 4.8 14,0 9,9 3,6 1,7 -1,5 4
2009 -11,2 -4,4 -0,8 9,6 12,5 10,0 6,3 -2,2 -0,3 6
2010 -19,1 -8,5 14 8,2 16,2 79 51 -0,9 -1,7 4
2011 -17,1 -5,2 2,2 9,8 13,8 6,2 57 14 -1,2 7
2012 -13,6 -4,5 0,7 73 13,0 5,2 51 13 -2,1 4
2013 -12,3 -6,9 0,9 9,2 14,0 7,3 45 -4,5 -1,8 4
2014 -14,7 -6,1 -0,8 57 9,7 6,2 1,6 -5,9 -3,6 1
2015 -11,7 -4,1 -0,1 6,5 12,6 6,8 5,0 32 -0,6 4
2016 -13,9 -4,9 1,7 6,6 16,3 8,7 6,1 2,0 -1,6 7
2017 -15,5 -3.2 1,7 6,0 13,3 9,2 4,7 0,0 -2,8 5
2018 -10,1 -9,0 -0,2 54 15,2 10,9 83 -0,6 0,1 5
2019 -12,2 -6,7 11 83 13,7 9,4 7,0 0,9 0,8 8
2020 -10,0 -2,5 0,1 9,6 15,6 11,0 83 3.7 2,7 8
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C uenblo BBISBJICHHS KaKUX-JINOO 3aKOHOMEPHOCTEH HACTYIJICHUS ce-
30HOB M MapKHPYIOIIUX HX (PEHOJIOTHYECKUX (ha3 MbI IIPOAHATU3UPOBAIIH, 110
KaKuM IapaMeTpaM KoppenupyroT ¢eHodassl u ce30HbI. [lockonbky Koppens-
IS B [IEJIOM HE BBICOKA, MBI NPUHSJIM 32 3HAUUMOE 3HayeHue Kod(ppHuInueHTa
Boime 0,5.

BrusiBneHa oTpuuaTenbHas Koppesuus (3HadeHume Kkod(d¢uumeHra
koppemnsiu 0,5-0,6) MeXIy HadaloM CE30HOB «IIPEABECEHBE, «HAUAIO BEC-
HBD», «3eJIéHasi BeCHay, 1 (peHoda3ol «MHTEHCHBHOE OKpaIlnBaHHE (OTMHUpa-
HEUE)» (pHcC. 2). 31ech HE00X0AUMO OTMETUTH, UYTO JTAaHHBIE O (PEHOJIOTHH HMeE-
10TCs 3a nepuo umb ¢ 2002 .

L) OCCHL
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20 maii L 2 L L 4
’----____ & ® 16 okt
® i
10 maii ¢ & Seeceea R,
o S L.
z O OKT
30 anp *
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1081 16 cen
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21 map A
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1 map 17 asr
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MHTCHCHBHOC OKpallIMBAHHUE (l)’l'\lllpilH"C)

A aJ10 BCCHBI
® 151 BECHA
JIMHCHHBII TPeHIL "HHTEHCHBHOE OKpallHBaHue"
= = juHeiiHblii TpeH1 "Haualo BecHb!"
= = = = quHciinkli Tpena "3enacHas Becna”

Puc. 2. JlaTbl HACTYIJICHNS] CE30HOB «HAYaJIO BECHBI», «3€JICHasl BECHAY,
U CpeJHHE JIaThl HAaCTYIUICHHS (heHO(]a3bl «KMHTEHCHBHOE OKPAIINBAaHHE
(ormupanue)» 3a nepuox ¢ 2002 o 2020 rr.

HamMy BEBIIBICHA IOJIOXHTEIbHAS Koppedusa MEXKAY HAKOIJICHUEM
MOJIOKUTECJIBHBIX TEMIEPATyp BO BpPEMs TCUCHUSA CE30HOB «3€JICHAsA BECHA»,
«(IETO», U ,Z[aTOﬁ HavdaJla ”HTCHCUBHOT'O OKpallivuBaHUA (OTMI/IpaHI/IH) JINCTHCB

(puc. 3).
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Puc. 3. CyMMBI OTOKUTEIHHBIX TEMIIEPATYP CE30HOB «3€JIeHasi BECHAY,
«JIeTO» M JIaThl Hadajla ”HTEHCUBHOTO OKpaca JINCTHEB

BrisBena xoppersiuus (puc. 4) Mexay NpoJODKUTEIFHOCTHIO CE30HOB
«IPEABECEHBE» U <OKENTas OCeHb». JTa 3aKOHOMEPHOCTh Oblla OTME4YeHa
HaMHM IpH 00pabOTKe JaHHBIX IO ce30HaM 3a mepuox 1994-2000 rr. [1]. Ko-
a¢hdunuent xoppermsiuun s nepuoaa ¢ 1994 mo 2020 rr. pasen -0,200, mis
mepuona 1994-2000 rr. paBen -0,115, manmee mo nexamam ser 2001-2010 u
2011-2020 paBen -0,743 u -0,276 COOTBETCTBEHHO.
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60
KOJIHYECTBO JiHeii B cesone "npensecenne”

O konuyecTBO JiHeH B ce3oHe "KenTas oceHb”

JIHEIT B ce30He
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Puc. 4. KonnuecTBO JHEH B CE30HAX «IPEIBECEHBE» U OKETasl OCECHBY
3a nepuof ¢ 1994 no 2020 rr.

B Hacrosiiieli paboTe Mbl UCCIE0BAIN TAKXKE KOPPEJSLHUI0 3HAYCHUS
Cpe/iHel TeMIepaTyphl CE30HOB «HAYAN0 BECHB» H <OKENTas OCeHbY» (pHC. 5),
OTMEUCHHYIO0 HAMH BIIEPBbIC MpH 00paboTKe Marepuana 3a mnepuoia ¢ 1994 mo
2000 rr. [1]. KoaddunmenT xoppensum mist nepuoga ¢ 1994 mo 2020 rr. pa-
BeH -0,211, ms mepuona 1994-2000 rr. pasen -0,727, nnst mexax 2001-2010 rr.
pasen -0,462 u 2011-2020 rr. cocrasnser 0,152.
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———Cpe/IHsis TeMueparTypa ce3oHa "Keiras oceHn"

Cpe/iHAsA TCMIICpaTypa Ce30Ha "Ha4vaao BCCHBI"
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Puc. 5. Cpennsist TeMIiepaTypa CE30HOB «HAUAJIO BECHBI» U «OKEJITAsi OCEHbY
3a mepuon ¢ 1994 no 2002 rr.

BrIsBIeHHBIE HAMH 3aKOHOMEPHOCTH ITOKA3BIBAIOT, YTO B TEPHOA C
1994 1o 2000 rT. ¢ BBICOKOH J0Ieil BEPOSITHOCTH Y€M XOJIOJiHEee OBbLIO «Hada-
JIO BECHBI», TeM Teruiee Oblla <OKENTast oceHb». B crnepyromee necstuieTne
2001-2010 rr., 3Ta KOppeNsAIMs BhIpakeHa ci1abo, a B mocuennue 10 e, ¢
2011 mo 2020 rT., KO3QPHUIHUESHT KOPPEILIIIUHN CTANT IMOJIOKUTEIBHBIM. OTHAKO,
rpad¥K IeMOHCTPUPYET, YTO MOCIIEIHIE TPU T'0/1a 3HAUCHNE KOPPEISIIUN CTa-
HOBUTCSl OTPUIATEIBHBIM, TO €CTh YeM Teliee ObLIO «Hadajao BECHBI», TEM
XOJIo/IHEE OBIIa «OKEJTast OCEHb.

BeiBoabI:

1. IloaTBepKACHO YCTOHYMBOE IOBBIIMICHHE CPEIHETOIOBON TeMIlepa-
Typhl (heHosormueckoro rojaa. HabGmromaeTcss yCTOMYUBBIA POCT CPEAHUX TEM-
mepaTyp IO BCEM CE30HAM, 32 MCKIIIOUCHHEM Ce30Ha «3eJIEHAasl BECHA», IS
KOTOPOTO CIIy4au BBICOKHX CPEIHHX TEMIIEpaTyphl pacHpeieiIeHbl IO ToAaM
6oiee-MeHee paBHOMEPHO.

2. BrIsiBIeHa TMOJIOKUTEbHAS CBSI3b MEX/Y AAaTOH HACTYIUICHHUS, IPO-
JIOJDKUTEIIBHOCTEIO  (peHO(]a3bl HMHTEHCHBHOTO OKpalIMBaHWSA (OTMHpPaHHSA)
JIUCTHEB U JATON HACTYIUICHUS BECEHHUX CE30HOB, a TAKXKE BETMUUHON CYyMMBI
TEMIIepaTyp CE30HOB «3€JIEHON BECHBI» U «IETa.
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YeM paHbllle HAYMHAIOTCS CE30HBI «IIPEJIBECEHbEY», «HAYaJIO0 BECHBI» U
«3enéHasi BeECHa», TeM IM03XKe y PACTCHUH HauMHAETCS MHTEHCHBHOE OKpaIllM-
BaHHe (OTMHUpaAHME), U YeM OOJblIe CyMMa IOJOXKUTEIBHBIX TEMIIEPaTyp ce-
30HOB «3€JIEHAsi BECHA» U «JIETO», TEM I03KE HACTyHaeT (heHoyormyeckas
(ha3a «MHTEHCHBHOE OKpalllMBaHUE (OTMUPAHUE)».

3. BrisiBnieHa oOpaTHas KOppesiius MEXIy NPOAOJDKUTEILHOCTBIO Ce-
30HOB «IIPEIBECCHBE» M (OKENTAas OCEHbY. TakKe 3aMETHO aCHHXPOHHOE H3-
MCHEHHE CpPEAHEH TeMIlepaTypbl HECMEXKHBIX CE30HOB «HAYaIO BECHBI» H
«OKenTas OCeHb». BooOIme, ce30H OCeHHEH pacKpacKd JIMCTBEB «JyBCTBHUTE-
JIEH» K XapaKTePUCTUKAM TPEIBIAYIINX CE30HOB.
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AHHOTANLMUSA. YcToituuBsle TpeHAb U3MEHEHHS IIOTOAHO-KIMMAaTUYECKUX YCIOBHH
PETHOHOB OIPEAEISIOT XapaKTep YCTOWYHMBOCTH HPHUPOAHBIX JaHAmadroB. B Gonb-
MIMHCTBE CIyd4aeB, MPOHCXOJUT HE Jerpajanus JaHAmadra, a MPUCTIOCOOIEHHE ero
OTAENBHBIX KOMIOHEHTOB K M3MEHHUBIIMMCS YCIOBHUSIM, UTO M CIIOCOOCTBYET COXpaHe-
HUIO YCTOHYMBOCTH JaHAmadpTa B 1eaoM. OObEKTOM HCCIICI0OBaHUs B paboTe SBISIOT-
cst necoctenHble ManamadgTer Kypckoil 06macTy, KOTOpbIE BEIHYKIECHHO pearupyoT Ha
HOCJIEICTBHS TJI00AbHOTO IMOTEIICHHWsI Ha NpHUMepe pPOCTa IHUHAMUKHU HPOSBICHHS
3acyxu. [lepexonHslii XapakTep naHmmadra MO3BOJISIET COXPAHITH CBOM KaUeCTBEHHBIE
U KOJWYECTBCHHBIC XapaKTEPHCTHKH, JAKE B YCIOBHUSX JUIUTEIHEHOTO IPOSIBICHHS
OTACHBIX MOTOHO-KIMMAaTHIECKHUX YCIOBUI.
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TRENDS IN FOREST-STEPPE LANDSCAPES
UNDER CONDITIONS OF INCREASING DURATION
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ABSTRACT. Stable trends in changes in the weather and climatic conditions of the
regions determine the nature of the stability of natural landscapes. In most cases, it is
not the degradation of the landscape that occurs, but the adaptation of its individual
components to the changed conditions, which contributes to the preservation of the
stability of the landscape as a whole. The object of the study is the forest-steppe land-
scapes of the Kursk region, which are forced to react to the effects of global warming
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on the example of the growth of the dynamics of the manifestation of drought. The
transitional nature of the landscape allows you to maintain its qualitative and quantita-
tive characteristics, even in conditions of long-term manifestations of dangerous weath-
er and climatic conditions.

Beenenune. CocTosiHUE M YCTOWIHBOCTD JIAHAIA(TOB, SIBISIETCS OXHUM
U3 KIFOYCBBIX MOJOKEHUH (hM3MUEcKOl reorpaduu, Tak Kak ONPEAEIsIeT Co-
JepkaHue W (YHKIMOHAIBHYIO 3HAYMMOCTh TaKoro (DyHIAMEHTAJIBHOTO IIO-
HATHA, KaK TMpuponHas (TaHamadTHas) 30HAIBHOCTh. He MeHee BaxHO mpen-
CTaBIECHHE O BO3MOXKHOW JAWHAMUKE IaHAMA(GTOB B CHIIy MPAaKTHYECKOH
HAaINpaBIEHHOCTU UX HUCIIOIb30BaAHMA.

Jns necocrenubix nanamadros Kypcekoit obnactu, 6onee 80% korto-
PBIX TIOTEPSIM CBOIO NPHPOJIHYIO (SKOCHUCTEMHYIO) 3HAYMMOCTh B CHIY HX
MOJIHOTO M3MEHEHHUS TPAaHCIOPTHBIM, MPOMBIIIJICHHBIM, CEIUTEOHBIM U CEJlb-
CKOXO3SHICTBEHHBIM CEKTOPOM 3KOHOMHKH, HaOII0IaeTCsl CHUKEHHE MPUPOJ-
HOH ycroitunBocty. [ToaTomy, npeacTaBineHue o0 ecTecTBEHHBIX JaHamadrax,
r7ie KIMMaTHIeCKUH (GakTop sABISETCS OJHUM M3 Hanbojee 3HAYNMBIX, CTAHO-
BUTCS 0c000 BaKHBIM. Psn mcciemoBarteneil MOTroIHO-KINMAaTHIECKUX U3Me-
Hernit B Kypckoit obmactu [1; 2; 5; 7; 8; 10], otmeuaroT 3a mocienaue 50 ner
YCTOMYUBBIA POCT CpeHET0I0BOM Temmeparypsl. Jlo 7,4 Ha ceBepe obimacTu u
no 8,3 Ha rore o0JacTH, IPU CPETHEMHOTOJETHHX 3HadeHusAX 5,4°C. B Toxe
BpEMSI, TOJI0BOEC KOJIMYECTBO OCAIKOB HE HMMEET TaKOH OIHOHAIIPABICHHOM
TEHJEHIIMM HU3MEHEeHMs. BBIIendroTcs roja ¢ MX POCTOM, WM, HA00OpOT, C
cokparenueM [1]. KoiauyecTBo aTMOC(hEpHBIX 0CAIKOB YacTO OJIM3KO K HCMa-
psieMocTH (cpenHeronoBoit ko3¢ uuueHt ysiaxHenus paseH 0,7-1,0), Ho B
pa3HbIe TOJIbl HEPEAKH U OTKIOHEHHUS B TY WU JPYTYIO CTOPOHY.

Ha6monenus nocnenuux 10 JeT BRISBUIN OJJHY OTACHYIO TEHJEHIUIO:
YBEJIMYEHHE MOBTOPSAEMOCTH MOTOJ C HHU3KUMH IOKa3aTesIMH BIJIAXKHOCTH
BO3JlyXa U, 4YTO OCOOCHHO HACTOPAXHBAET, OIACHBIX METEOPOJIOTHYECKUX SIB-
JeHUH — aTMocdepHas ¥ MOYBEHHAs 3aCyXH. DTH IPOSIBICHHUS MMEIOT CBOH
MOCJIC/ICTBYSA, KaK B IPUPOHOM, TaK M B aHTPOIIOTCHHOM THIIE JaHAImagTa.

V3MeHeHus B aHTPONOT€HHOM JIaHma]Te HOJIHOCTHIO 3aBUCST OT Jesl-
TEJILHOCTH 4YelloBeKa. Tak, Harpumep, IPUMEHEHHE COBPEMEHHbIX TEXHOJIOTHI
MO3BOJISIET IMOJTy4YaTh BBICOKHE IMOKA3aTeIH YPO'KaHOCTH JJaXke B YCIIOBHSIX
HEOJHOKPATHO TMOBTOPSIOIMINXCSA 3aCyX B IEPHOJ aKTHBHOW BETETAIUU CENb-
CKOXO3SIICTBEHHBIX KYJIbTYp (YpOXKalHOCTH 3epHOBBIX Mo Kypckoit obiactu:
2018 — 46,8 w/ra, 2019 — 51,5 w/ra, 2020 — 58, 5 w/ra) [4].

IIpupoaHpie maHAMIAQTH OTBEYAIOT HA ITOTOIHO-KIUMATHIECKHE H3Me-
HEHHs CBOMM TIpHCIIOCOOJIeHneM K HuM. g mecocTenHsx naHAmadgros xa-
PaKTEepHO coueTaHHE LIMPOKOJIMCTBEHHBIX JIECOB M JIyrOBHIX cTemneid. [1ouBb
JIECOCTENHBIX JIAHAA(TOB UMEIOT MPOMBIBHOM WIIM TEPHOJMYECKH IPOMBIB-
HOHM pekKHM, 00eCIIeUHBaIOIINil KOHTPACTHYIO PaJHAIbHYI0 MUTPALUI0 XUMH-
YECKHX JJIEMEHTOB, UTO IO3BOJIIET MHOTMM BHJAM PACTEHUI «HepexIaTb»
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CJIOXKHBIE JUIsl HUX ycioBHs. Hampumep, HecMOTpst Ha CBeJieHHe OOJIbITMHCTBA
JIECOB M JIyTOB B 00JIaCTH, IOYBEHHBIH MOKPOB (Cepble JIECHBIE MOYBHI, Jerpa-
JMPOBaHHBIE YEPHO3EMBI) ITO3BOJISIET CYAUTH O Oojiee MIMPOKOM pacHpocTpa-
HEHMH JIECOB B MPOILUIOM. B TreoXMMHYecKOM OTHOIIEHUH JIECOCTENH HECYT B
ce0Oe yepThl, Kak IIUPOKOJIMCTBEHHBIX JIECOB, TaK U JIYyTOBBIX CTEIEH, 0JJHAKO
COBPEMEHHAs MUTPALHS 3JIEMEHTOB OJIHKE K JTYTOBBIM cTermsiM [6].

O0BexTHI U1 MeToAbI HccjaenoBanusg. OOBEKTOM HCCIIENOBAaHUS HaH-
HOHM paboTHI CTaJIH, C OAHON CTOPOHBI, MPOSIBICHNE HEOIArOMPHUSTHBIX TTOTOA-
HBIX YCIIOBHH, XapaKTEPHU3YIOIIMXCS 3aCyIUINBBIME SIBICHUSIMH, 4, C APYTOH
CTOPOHBI, BUJIOBOH COCTaB JIyTOBO-CTEITHOTO Pa3HOTPaBbsi U M3MEHEHHUS IIIO-
maaei JECHBIX JTaHAAPTOB.

3acyxa — HepeaKoe OIacHoe MeTeoposorudeckoe sBneHue aiast Kyp-
ckoil obiacTu. OTMeEYaeTcs, YTO HAYaJl0 KaXKAOTO CTOJIETUSI XapaKTepU3yeTcs
ee MpOsIBJICHUEM, MHOT/Ia HOCSIIMM KatacTpouueckue mociencTsus. B mep-
Bol mosioBUHe XX Beka ObLIO HECKOJIKO 3acyluMBhIX roaoB: 1901, 1906,
1911, 1914, 1917. Hauano 20-X IT. OCTaJOCh B UCTOPUH, KaK JIBYXJETHSS Ka-
TacTpoduyeckas 3acyxa. ITO ONACHOE SIBJIICHHE BBI3BAJIO CTPAIIHBIA TOJNOJ U
rubens MIUUTHOHOB nofei. Hauamo XXI croneTtus He CTalo HCKIIOYCHUEM.
CornacHo Ilsatomy ouenounomy poknany MI'OUK, B XXI B. «cpennsis rio-
GanpHas Temmneparypa OyJeT MOBBIMIATHCS MPH BCEX CHEHAPHAX paJHallOH-
HOTO BO3JEHCTBHSA. J{JIsI pa3IndHBIX CIIEHAPUEB aHTPOIIOTEHHOTO BO3/ICHCTBU
Hanboliee BEPOATHBIC OLCHKH yBEIMUYCHHS TI00ambHON Temmeparypsl B 2081 -
2100 rr. mo or"omeHuro k 1986-2005 rr. miust 5-95% oO1ero ynciaa Moeei
oyayr cocramate: 0,2-1,8°C (RCP2.6), 1,0-2,6°C (RCP4.5), 1,3-3,2°C
(RCP6.0), 2,6-4,8°C (RCPS8.5)» [8]. Pasmuunst B KOIMYIECTBE OCAIKOB, BbINa-
JTAIOIIMX BO BIAXKHBIX M 3aCYNUIMBBIX PETHOHAX, a TAKXKE B TEUCHHE BIAYKHOTO
U CyXOTO CE30HOB, OYAYT YBEJINYHMBATHCS, XOTS MOTYT OBITh MCKIIOUEHHS B
pszne peruoHoB. Ha oHe 1aHHOTO yTBEpXKAECHUS IPHOOPETAeT OCOOBI CMBICI
pErHOHANBHBIH MOHHTOPUHT NPOSBICHUS 3aCYIUIMBBIX IIOTOJ M CTaTUCTHYE-
cKast 00paboTKa IOTydeHHBIX CBEICHHH. MeTeopoorniecknue JaHHbIe MPeao-
craienbl LlentpansHo-UYepuozemubiMm YI'MC u LlenrpanbHo-UYepHO3eMHBIM
3armoBeqHUKOM UM. ipo(d. B.B. Anexuna. Cratuctudeckas o00paboTKa JaHHBIX
MpoBe/IeHa ¢ ToMoIIbIo mporpamMMbl Microsoft Office Excel.

B kauecTBe NpUPOTHBIX MOJENEH JIYrOBO-CTEHNHBIX W JIECHBIX JaHI-
mradToB HaMHU OBIITM BBIOpPAHBI CIETYIONINE YYacTKH: ydacTok LleHTpambHO-
UepHo3emHoro 3amnoBennuka CTpenenkas CTelb, pacrojiokeHHBIH B 30 kM
tokHee T. Kypcka; cremnoit cextop Kypckoro OmochepHoro crammonapa
WT" PAH, pacnonoxxennoro 40 kM toxHee T. Kypcka; JMCTBEHHBINH JieC ypo-
ynma CoopHas 1ada, pacrosoxeHHbIH y 1okHbIX rpann; KbC UT'PAH.

I'eoboTaHnueckne M3MEpeHnsl MPOBOAWINCE METo/IoM PameHckoro Ha
METPOBBIX IUIOMIAAKax [3], 3aJ0KEHHBIX B NpenesiaX CTENHBIX JaHamadgros
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Crpeneuxoro ydactka LleHTpansHO-UepHO3EMHOIO 3aloBEHUKA U 3KCIEPH-
MEHTaJIbHOH IuIomaaky Tepputopun Kypckoro 6rocdepHoro cramuonapa.

st onpesieneHus JUHAMUKY TUIOLIAIeH JIECHBIX JIaHAIIAdTOB 00J1acTH
OBUT UCIIOJIB30BaH TONOHUMHUYECKHI METO/] UCCIIEIOBaHMsI, 1 KOHKPETHO — TPU
€ro cocTasJstonne: reorpaduueckas, kaprorpaduieckas, HICTOpHIECKas.

l'eorpadmuecknii METOZ OCHOBAaH Ha HCIOJIB30BAHWU HAPOJHBIX I'€O-
rpaUIEeCKuX TEPMHHOB — CJIOB, ONPEICISAIONNX XapakTep reorpadguiaeckoro
o0bekTa. SIBIAACH, MO CYTH, UIMEHEM HAapHIATEIbHBIM, HAPOAHBIC TEPMHHBI
YIOTPEOIIAIOTCS IS ONPEAETICHUs] KOHKPETHOTO Teorpad)udecKoro MOHATHA
win sBineHud. Kaprorpaduueckuit METOX BaXKEH Ul YCTAHOBJICHHS 3aKOHO-
MEPHOCTEH pa3MELICHHsI TOTIOHUMUYECKUX SIBICHUH, TUHAMHUKHA UX PA3BHUTHS
BO BpPEMEHH, ITPOCTPAHCTBEHHBIX CBA3EH U 3aBUCHMOCTEH, KaKk MEXIY OTJeIb-
HBIMH TOINOHMMHYECKMMHU (pakTamMu, TaKk ¥ MeXAy HUMH. [Ipu aHamusze Tomo-
HUMHUYECKHUX (haKTOB ObLI NPUMEHEH HCTOPUYECKHH MMOJX0J], TAK KaK TOIOHH-
MBI BO MHOTOM OTPa’kKaroT B3aMMOOTHOILICHHE YeIOBEKa U MPHUPOJIbI, KOTOPHIE
CKJIaJBIBAIOTCS HAa MPOTSDKEHHM OIPEIEeNICHHOTO HMCTOPUYECKOIo IMepuoja U
COLIMAJIBHOTO CTPOSL.

Pe3ysbTarsl 1 HX 00cysk1eHne. AHaN3 (GOHIOBBIX MATEPHAIIOB O IIPO-
SBJICHUU aTMOc(epHOl 1 MoYBEHHOW 3acyxu Ha Teppuropuu Kypckoit obmactn
TO3BOJIMJI OTIPENIENIUTh MEPUOANYHOCT 3TOTO SIBJICHUSA, a TAK)KE BBIIBUTH I'€0-
rpaduro ¥ JTUHAMHKY TTOBTOPSIEMOCTH 3TOTO SIBJICHHS 3a mporneammme 20 set [7].

Hawnbonee sipxo 3acyxa mposiuia cedst B 2010, 2014, 2015, 2018, 2019,
2020 rr. Yame nabmroganach atMmocdepHast 3acyxa, yeM rnouseHHas (77% u 23%
COOTBETCTBEHHO). HanboJpIiasi IOBTOPSIEMOCTh TIOYBEHHO 3aCyXd NPHILIACH
Ha 2010 T (6 mposiBieHuii), HauMmeHbias (2 npossienus) Ha 2015 n 2018 rr.
(puc. 1).

CaMbIM{ aKTHBHBIMH 110 TPOSIBICHHIO aTMOC(HEPHOW 3aCyXd CTalld
2018, 2019 u 2020 rr. (6onee 10 moBTOpeHMit), M JUIIL HEMHOI'O YCTYIHIN
emy 2008, 2014 u 2015 rr., rae moBTOpeHuit ObLI0 OT 6 710 § pas.

3acyxa 2010 r. MOKET CITy’)KUTh TIOKa3aTeJeM HamOoJiee CI0KHOTO e
NPOSIBICHUS. 32 3TOT NMEPHOJ MOBTOPAEMOCTh CHIIBHBIX M OOIIMPHBIX 3aCyX B
IenrpansHo-YepHozemHOM paiione coctaBmwia 19-22% [10; 11]. B Toxe Bpe-
ms B 2018 — 18%, B 2019 — 17%, 2020 — 19%.

Ll aTMOChEPHOM besid TO4BEHHOMN
—— luHeitHan (aTmocdepHoi ) —— JTuHeliHanA (NoYseHHoI)

Puc. 1. IToBTOpsieMocTs aTMOC(EPHBIX M TOYBEHHBIX 3aCyX
Ha TEPPUTOPHUH 00JACTH
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JluHaMuKy NpOsIBICHUS U perucTpanuy MereoctanimsamMu Kypcekoii 00-
nactu atMocdepHoi 3acyxu B niepuon ¢ 2000 mo 2019 rr. MOXKHO OXapakTepu-
30BaTh Kak Hapactawouryto. CyliecTBeHHOE yBeIWYeHHe MOBTOPEHHH Haburo-
naercs ¢ 2008 r., ¢ HauOOJBLUIMM POCTOM B BOCTOYHBIX paliOHaX 0OJACTH.
[TouBeHHBIE 3aCyXH TPOSBIIAINCH HE HA BCEX TEPPUTOPUIX 00IaCTH.

VYiepd, HAaHOCUMBII 3acyXaMy, 3aBHCUT OT BPEMEHH MX BO3HHKHOBE-
HUS, HAYaJIbHBIX YCIOBHU MPH Pa3BUTHH 3aCyXH, a TAKXKE IPOJODKUTECIHHO-
cTi. B CBA3M ¢ 3TUM OBLT MPOBEICH aHANINW3 CE30HHOTO IPOSBICHUS 3aCyX B
obacTH 3a ocieaHne Tpu roaa (tabi. 1).

Tabmuma 1

Ce30HHOE MPOSIBIICHUE 3aCyX U 3aCYIUIUBBIX THIIOB TIOTO/IBI
it Kypckoit oonactu (o ganusim Lenrpanpao-Ueprozemuoro YI'MC)

ToJIBI IToBTOpsieMOCTb aTMOC(EPHOI 1 OYBEHHOM 3acyX I10 ce30HaM roza (...)
BECHA neTo OCEHb
MapT anpenb Maii HIOHBb HIOJIb ABTyCT CeHTIAOpb OKTSI0pB HOSI0pb
112 1 211]2 112 112 1 2 1 2 1 2 1|2
2018 | - | 6 an | 7| a |7 a |10 | a |14 )| an| 18| a 14 | a 7 - 2
2019 | - | 12 an | 8| - (8 - | 4 a |9 an | 23 | am | 18 | a 7 - 3
2020 | a | 14 an [ 8| -]1]10]-1]4 a | 10 | a 27 | anm | 16 | am | 12 | - 4

1 — mposiBneHue 3acyxu (a — aTMOC(EpPHOH, IT — IIOYBEHHOH);
2 — IPOIOIDKUTENILHOCTD 3aCYIUTUBOTO IIEPHOA.

Kak BuaHO M3 TaOiMIBI, BO3PACTET yrpo3a HEraTHBHOIO BO3JCHCTBHA
3aCyX 3a CUET BECEHHEr0 U OCEHHETO MepHoa.

[Nono6Hble n3MeHeHNs ObIIM 3aUKCUPOBAHBI U B IAHHBIX METEOPOJIO-
ruueckux Habmoxenuit [{U3 mm. npod. B.B. Amexmna. Ilepuog ¢ 2000 mo
2013 rr. xapaKkTepu30Baics CyXOH M TEIUIOW MOTOA0H, 0COOCHHO B BETETAIIH-
OHHBII CE30H BECHOH M JITOM, 3UMa CTajla KOpoue, a JIETO U OCEHb — JUTHHHEE.

3a nepuon ¢ 2000 mo 2013 rr. oTMEYEeHO 5 JIET ¢ aHOMAJIBHO KapKOon
MOTOJI0N M MaJbIM KOJMYECTBOM 0OcCaaKoB (Tabiu. 2). HeObiBanmas 3acyxa mpu-
nutack Ha 2010 T., mocaeaCTBUA KOTOPOH CIIPOBOIMPOBAIH PAcag OCHHOBBIX
JIPEBOCTOEB 3aMOBEJHUKA. DTOMY CIIOCOOCTBOBAJIM TaKKe HeOIaronmpusTHOE
COOTHOIIICHHE TeIlIa U BJIard B BereTanuoHHele nepuozsl 2008-2009 rr. u no-
cnemyromui 3acynuussiit 2011 .

Tabmuma 2

KnumaTtnueckue napameTpsl 3aCyLUIMBBIX JIET B pailoHe PacTONOoKEeHHS
HenTpansHo-UepHo3eMHOT0 3anoBeJHIKA [§]

Ton KonnvectBo ocaiko, MM CpenHerozioBas TeMIeparypa
BO3/yXa, °c

2000 478.5 (578.9) 7.0 (5.5)

2001 477.8 (576.9) 6.7 (5.5)

2006 413.7 (573.6) 6.1 (5.6)

2010 333.8 (570.4) 79(5.7)

2011 437.9 (568.9) 6.7 (5.7)
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Bbe3ycioBHO, MOTOIHO-KIMMATHYECKHE YCIOBUSI MOCIETHHUX JIET CIIO-
COOCTBYIOT POCTY IOBTOPSIEMOCTH 3aCyX M 3aCyIUTUBBIX IIEPHOJIOB.

B xoxe paboThl ObLIM MPOCMOTPEHBI KapTorpaduyeckue u Tornorpadu-
YeCKUE KapThl Pa3iUyYHBIX T'O/IOB, 4, KPOME TOro, OBUTM M3YyYeHBI MaTepHalbl
3eMeNIbHOTO KoMuTeTa OKTS0phCKOro palioHa. DTO MO3BOJIMIO BHISIBUTH U3Me-
HeHUs JIaHIAaQTOB BO BPEMEHH, a TAK)Ke U3MEHEHUs MX Ha3BaHHMH, 4TO OBLIO

OTpPaKeHO Ha KapTocxemax (puc. 2).
IIpoBeneHHBIN HAMH aHAJH3 TTOKA3aJI, YTO HAa 0030pHO-TOMOT padhyIecKoi
kaprte o0o3HaueHO 13 ypoun. VX Ha3BaHMs 3aHECEHH! B Tabmwmiry (Tadm. 3).

HasBaHue jecHBIX ypoUuIll

Tabmuma 3

Ne n/m I'on n3panus KapTel

2000 T. 1950 r. 1900 r.
1 Ans6beB Jlec Ans0beB Jlec Ans6weB Jlec
2 - TTenskoBckuii Jlec ITensxoBckuii Jlec
3 Slmmn Jlec Slmmn Jlec Sl Jlec
4 CrostHoBckmit Jlec | CrosiHOBCKkwmit Jlec CrostHOBCKHit Jlec
5 - Macnosckuii Jlec Macnogrckuii Jlec
6 - Copoxkunckuii Jlec Copoxkunckuii Jlec
7 - Jlunmuckuii Jlec JIunuuckwuit Jlec
8 - - Manunosckuii Jlec
9 Jextspka Jextsipka Jextsapka
10 - Kypasmunckwuii Jlec | XKypasnuuckuii Jlec
11 - AprtioxoBckuii Jlec | AptioxoBckwii Jlec
12 OpreBckuii Jlec IOpreBckuii Jlec IOpreBckuii Jlec
13 [Tnoraeckuii Jlec - ITnoTaBckuii Jlec

TomoHMUYECKHEe HCCIeTOBaHUA OBLUTH IMOJIOXKECHBI Ha Tororpadude-
CKYIO OCHOBY W OBUIH ITOJTy4eHBI KAPTOCXEMBI PACIIOIOKEHISI JICCHBIX JIAH-
madToB, oTpaxaroriue ux mwiomaau B 1990, 1950 u 2000 rr. (puc. 2).

i ,n',(} Y &
s

1900

'

19501

2000r

YcnoBHbIE 0003HAYEHUS

\—J — rpaHUNEI paiioHa;

- HACCJICHHBIC ITYHKTBI
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Puc. 2. Kaprocxema pacrionoxxeHus jiecHbIX ypounmi B 1900, 1950 u 2000 rr.

1 — 3C€MIJIH, 3aHATEIC B ceBoo60p0Te; % — JIeC;




Pe3koe cHWXeHME IUIOMIA/IEH JIECHBIX YPOUHI OBUIO CBSI3aHO HE TOJIb-
KO C WHTEHCHBHOW pachailkod TEpPpUTOPHHM, HO W C XapaKTepoOM IIOr0j
20-30-x rr. mepBoi MONIOBUHBI XX CTOJCTHUS.

[Mono6Hoe sBIEHUE OTMEYeHO B npezenax LlenTpansHo-UepHo3eMHOTO
3anoBenHuKa. [loBropsitomasics B Tedenue 2009-2012 rr. sxapkas u cyxas 1o-
rojia pUBeJia K UCCYIICHHUIO BEPXHUX TOPU30HTOB IOYBBL. DTO CIIOCOOCTBOBA-
JI0 OCNabJICHUIO W YCBIXAHHUIO JIEPeBhEB OCHHBI, Oonee 80% KopHEH KOTOpOi
pacIIoyIoKeHBI B BEPXHUX TOPU30HTAX IOYBHI, Ha riryoune 1o 20 cMm. B Tpymax
yaensix LlenTpansHo-UepHo3zeMHOTO 3amoBegHrnka uM. mpod. B.B. Anexuna
orMedeHo, uro 3a mepuon 2005-2011 rr. ma CrpenenxoM ydacTKe YCOXIIO
109 nepeBbeB OCHHEL 1 23 AepeBa MEPEnuIn U3 )KUBBIX B KATETOPHIO CYXOCTOS,
a 3areM — Bajexa. BrepBbie ¢ 1969 r. 4iCIEHHOCTh MOTUOIINX OCUH MPEBBI-
CHJIa YHCIICHHOCTD JKUBBIX [8].

I'eoboTannueckue Habmomenus 2019 r. mokasaiu, YTO Ha BCEX INUIO-
IaIKax BEJIMKO pa3HooOpa3ue (GpparMeHTOB accOLMAIMi 3JIaKOBBIX PACTEHHM.
[IpoexkTrBHOE MOKPHITHE 371aKOB BapbUpoBaio oT 7% o 48%. Cpeanee 3Ha-
YeHHEe MPOESKTUBHOTO MOKPBITUS 3J1aKOBBIX He MeHee 19%. OCHOBHBIMU TIOMU-
HaHTaMH CTaJH: KOBBIIb, TUITYAK, TPSICYHKA, TUMO(peeBKa, MaTimk. Ha ux mo-
710 mpunutocs 6omnee 60% mpoekTHOro MOKpsITHs, U3 HUX 10% — koBbUIE. 1o
JaHHBIM COTPYAHHUKOB 3aIllOBEIHHMKA, B MHOTOJICTHEM psiy HaONIoqeHWi Ha
IUTAKOPHBIX pacroyioxkeHusix creneil Ctpenenkoro m Kasarmkoro ydacTkos
MPOCIIeXHUBANACh 00IIas Me30(UTH3aINs PACTUTENBHOrO MokpoBa. OHa mpo-
ABJSIACH C OJHOW CTOPOHBI BO BHEIPEHHWH B JIyTOBO-CTEITHBIE COOOIIECTBa
«HOBBIX» JIyTOBBIX M JlaXKe JIECHBIX BUJOB pacteHuil [11]. A ¢ apyroii cropo-
HBI — B TIOCJIEHHE TO/ABI HAOMI0MaeTca TEHACHIMS Mepexoja K JOMHUHHPOBa-
HHUIO CTCMHBIX 3JIaKOBBIX pacteHuit (tmmyaka (F. valesiaca) m xoBbuts (S.
pennata). [IpoekTHBHOE TTOKPHITHE KOBBUIS B ME30(UTHON acCOIMAIH paHee
OBLIO OYEeHb HU3KHUM, TETIeph K€ OHO BO3POCTIO B 2 pa3a.

B 10 ke BpeMsi oTMeuaeTcsi pocT MpOIyKTUBHOCTH 6romaccsl. B 2017 u
2019 rr. pu SIPKOM poCTe CPeTHEr0I0BOH TEMIIEpaTyphbl, AKe B SKCTPEMAaIbHO
cyxue ¥ )kapkue ce30Hb!I (oceHb 2020 r.), Hag3eMHas OMoMacca oKasanach IIoYTH
BIBOE OOJIbIIEH, YeM B MOJOOHBIE CE30HBI NMPEABIAYIINX, MEHEE TEIUIBIX U 3a-
CYIIUIUBBIX TOJOB. TO MOXET OBITh OOBSCHEHO OoJiee PaHHUM HACTYIICHHEM
BETeTalunH, a, CJIeI0BATENILHO, 00J1ee OBICTPBIM MPUPOCTOM OHOMACCHI.

3axirouenue. Pe3ynbTaTel NPUBEICHHOTO HCCIENOBAHMS MO3BOJISIOT
OTMETHTb, YTO MPHUPOJHBIE JaHAMA(PTHI OTBEYAIOT Ha HOTOHO-KIMMaTHYECKHE
W3MEHEHHs CBOMM IpucriocobnenueM Kk HuM. Hagamo XXI cromerns xapaxre-
pH3yeTCs MOBBIIEHHON aKTUBHOCTBIO MPOSIBJICHHS 3aCYIUTUBBIX HIOTOJ] K aTMO-
cdepHbIx 3acyX. UTo, B NPUHIUIIE TIOBTOPSET CUTYAIMIO HAdalla U ABYX IPEbl-
JYIIUX CTOJETHH. 3aCylUIHBbIC MOTObI U 3aCyXH MOTYT M3MEHSTh COCTaB Jipe-
BECHBIX KyJbTYpP B JIECHBIX JIaHAMIA(TAX W, HApsAy C aHTPOIIOTEHHBIM (haKTo-
POM, NIPUBOJIUTH K COKPAIICHUIO MX TUIOMa i, B yroBo-cTenHsIx nanamadTax
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peaKkuusa Ha 3aCYHIJ'IPIBbII7[ TUIT TIOTOJ] MPOABJIACTCA B JOMHUHUPOBAHHUU KCCPO-
(l)I/ITHI)IX 3JIaKOB, HaJ Pa3HOTPABLEM. Bce aTo TNOAYCPKUBACT, YTO HepeXO,Z[HI:IfI
XapakTep J'IaHJlIHa(,I)Ta (HCCOCTGHL) TMO3BOJIACT COXPAaHAThL CBOU KAaYCCTBCHHBLIC U
KOJIMYCCTBCHHBIC XapaKTCPUCTUKHU, JAKE B YCIOBUAX JJIMTCIBHOTO MPOABJICHUA
OIIaCHBIX IMOI'0AHO-KIMMAaTHYCCKUX yCJ'IOBHﬁ.
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ME3OK/IMMATHYECKHUE ITAPAMETPBI
BbICOTHOM JU®PEPEHIIUALIMU JIECHBIX JIAHAIIA®TOB
HA 3AITATHOM CKJIOHE IOKHOI'O YPAJIA
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Has auddepeHnuanys JanamadToB; JecHbIe JaHamad T, JaHmadgToBeIeHNEe; 3aI0-
BEIHHUKH.

AHHOTALMS. B cratbe mpencTaBieHBl pe3yibTaThl 4-TeTHUX MHKpPOKINMAaTHYC-
CKHX HaOJIIoeHNi, TPOBEJECHHBIX Ha TeppUTOpHH HOXHO-YpaabCKOro 3amoBeJHUKA.
B paifone wuccrnenoBanuii, oxsarpiBaromieM xpeber bemarym u monmmny p. PeBeth
HaOJIfo1aeTcsl BBIpaXKEHHAsl BBICOTHAs O (epeHIyanys JIecHsX JaHamapToB. Brl-
COTHBIN CIeKTp 00pa3yroT 4 JaHAma@THBIX IE€OKOMIUIEKCa, CMEHSIONMX IpYyr Apyra
CHHU3Y-BBEPX B CJICJYIOLICH OCIEI0BATEILHOCTH: JOJIMHHbIC OOpeanbHble TEMHOXBO M-
HOJIECHBIE — CKJIOHOBBIE CyOHEMOpaIbHbIE IIHPOKOINCTBEHHO-TEMHOXBOHHOIECHBIE —
IUIAKOpHBIE HEMOPAJIbHBIE MIMPOKOJIUCTBEHHOJIECHBIE — TNIAKOPHEIE (XpeOTOBEIE) Oope-
abHBIE TEMHOXBOHHOJIECHBIE. B pe3ynbTare NPOBEAEHHBIX MHUKPOKIMMATHYECKUX
HaOIIFOICHNIT OTpe/ieleHbl TePMHYECKUE MapaMeTphl U PEXXUMBI T€OKOMILIeKcoB. [To-
Jy4eHHBIE JAHHBIC YKA3bIBAIOT Ha CYIIECTBEHHBIC PA3NIMUM ME30KIUMATHICCKHUX I1a-
paMeTpoB IMIMPOKOJIMCTBEHHOJECHBIX M TEMHOXBOHHOJECHBIX TI'€OKOMILIEKCOB, OHH
CPaBHUMBI C KJIMMaTHYECKUMH MTapaMeTpaMH MX HIMPOTHBIX apeaioB. BromHe ompene-
JICHHO MOJKHO YTBEpPXJaTh, YTO HAOIIOAaeMbIl BBICOTHBII CIIEKTp JIAHAMIA(THBIX KOM-
TUIEKCOB OOYCJIOBIICH TEMITEPATYPHBIMU HHBEPCHSIMH.

Yuri P. Gorichev,
Candidate of Biology, Deputy Director for Research, South Ural State Nature
Reserve, v. Revet, Republic of Bashkortostan, Russia

MESOCLIMATIC PARAMETERS OF HIGH-ALTITUDE
DIFFERENTIATION OF FOREST LANDSCAPES
ON THE WESTERN SLOPE OF THE SOUTHERN URALS

KEYWORDS: microclimatic observations; mesoclimate; high-altitude differentiation
of landscapes; forest landscapes; landscape science; nature reserves.

ABSTRACT. The article presents the results of 4-year microclimatic observations
conducted on the territory of the South Ural Nature Reserve. In the research area cover-
ing the Belyagush ridge and the Revet River valley, there is a pronounced high-altitude
differentiation of forest landscapes. The altitudinal spectrum is formed by 4 landscape
geocomplexes that follow each other from the bottom up: boreal with dark coniferous
forests geocomplexes of mountain valleys-sub-demoral with broad-leaved and dark-
coniferous forests geocomplexes of mountain slopes-plakor geocomplexes with broad-
leaved forests-plakor (high-altitude) geocomplexes with boreal dark-coniferous forests.
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As a result of the conducted microclimatic observations, the thermal parameters and
modes of geocomplexes were determined. The data obtained indicate significant differ-
ences in the mesoclimatic parameters of geocomplexes with broad-leaved forests and
dark-coniferous forests, they are comparable with the climatic parameters of their zonal
latitudinal ranges. The observed altitude spectrum of landscape complexes is definitely
caused by temperature inversions.

HccnenoBanus mpoBeneHsl Ha Tepputopun FOkHO-Ypanbckoro rocy-
JApCTBEHHOT'0 IPHUPOJHOTO 3aloBefHUKA. PalioH uccienoBaHMt OXBaTbIBAaeT
I0)KHYI0 YacTh xpebra bensrym ¢ noiaunol pexu Pesers. MakcumanbHast BbI-
cota xp. bemarym — 934,9 M Hax yp. M. B cxeme ¢usuko-reorpaduaeckoro
palioHMpOBaHUA PallOH UCCIENOBaHUM pacnojoKeH B npenenax KapszuHcko-
3unpMepaakckoro ¢usuKo-reorpaduueckoro pationa [12]. Xpeber bemsrym
3aHUMAaeT BOCTOYHOE KPBUIO VH3E€pPCKOTO CHHKIMHOPHS, CJIOKEHHOTO OTJIO-
JKCHUSMHU CpeTHeTo U BepxHero pudes [9; 11]. XpebeT uMeeT cioxkHOE OpO-
rpaduueckoe crpoenue [4]. [lapaniensHO OCHOBHOMY IpEOHIO, K 3amagy OT
HEro, mpocTupaeTcs 00KOBOW OTpOT, HOCSAIIMKA HauMeHoBaHue KanTel, ¢ Mak-
cumanbHOi orMeTkor 802,2 M. OCHOBHOM rpebOeHb XpedTa MPOCTHpaeTCs B
BUJIE 1IETIOYKH OKPYTJIBIX CJIA0OBBITYKIBIX BepuinH BeicoTod 700-800 M, pas-
JISTICHHBIX TUIOCKUMHU ceaiioBuHamM¥, CKIIOHBI XpeOTa B BEpXHEH 4acTh Kpy-
ThIe, HWKe Oonee mosyorue. CpefHie W HIKHUE YacTH CKIIOHOB pacdJieHEHbI
3po3noHHBIME (opMmamu. K 3amagHoMy ckioHy Xp. bemsrym mnpumbikaer
rpynmna oTporoB — yBajioB BblcoTOW oT 470 go 602 m. JlHuIIa AOJIMH pek
M. Un3ep, TromeMenp u PeBeTh, orpaHHuYmBarOmuX XpeOeT ¢ fora, 3amaga u
BOCTOKa, pacIoyoxeHsl Ha BeicoTe 280-470 M Haz yp. M.

B cxeme OoraHmko-Teorpaduueckoro paiiloHMpoBaHUS paliOH HCCIEN0-
BaHMH OTHOCATCA K 3WIbBMEPIAKCKOMY paiOHYy IIMPOKOJIHCTBEHHO-
TEeMHOXBOWHBIX JiecoB [6]. KopeHHy0 pacTuTenbHOCTh XpedTa (HOopMHPYIOT
ACCOIMALUU IIHPOKOJIUCTBEHHBIX, ITUPOKOIHNCTBEHHO-TEMHOXBOIHBIX U TEM-
HOXBOWHBIX JIECOB. 3HAYUTENBHYIO IUIOMIAAb 3aHUMAIOT BTOPHUYHBIE COOOIIIe-
CTBa — OCHHHUKHU U OEpe3HSKH, BO3HHKIINE HA MECTEe CIUIOHIHBIX pyOOK, Ha
HMHCOJIMPYEMBIX CKJIOHAX pacHpOCTPaHEHBI COCHOBBIE JieCca MUPOTEHHOTO MPo-
ucxoxaenus [13]. PaiioH umccnemoBaHui OXBaueH CETHIO JIECHBIX MPOOHBIX
miomanei (TTIT) [5].

Ha ckmonax xp. bemsarym Habmromaercss BblcoTHas nuddepeHmmams
JecHBIX JaHamadgToB. BusyansHo mpociieskuBaeTcsi CBOeOOpa3HbI BBHICOTHBIH
CIIEKTp M3 4 TEOKOMIIIEKCOB B paHre (anuii ¥ ypouuIl], CMEHSIOIUX JIPYT Apyra
cHn3y-BBepX. CaMblii HYXKHUH ypOBEHb, OXBATHIBAIOIINH JTHUIIA TITyOOKHX TOp-
HBIX JIOJIMH, PacIioyIockeHHBIX Ha BbicoTe oT 200 mo 450 M Hax yp. M., 3aHUMAIOT
JONMHHBIE 6opeabHbIe TeMHOoXBoWHOIecHbIe ' K. Brime Hux mo cxiioHam pac-
MPOCTPAaHEHBI CKJIOHOBBIE cyOHEMOpasbHbIE ITMPOKOIMCTBEHHO-
TemHoxBoiHOJecHbIe ' K. OHM pacnpocTpaHeHbI MOJIOCOH, 3aHUMAasT BBICOTHBIN
uaTepBant ot 520 1o 650 M Ha 3amagHBIX cKIOHaX Xp. bemarym u xp. Kanter n

© I'opuues 1O. I1., 2021
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oT 595 no 630 M Hag yp. M — Ha BOCTOUHOM CKJIOHe Xp. bemsarym. B npenenax
9TOI MONOCH! JIOKAJIBHO PAaclpOCTPAHEHbI IJIAKOPHBIE HMIMPOKOIMCTBEHHOJIEC-
Hele ['K, 3aHnmaronme rpeOHM M BepXHHE YacTH CKJIOHOB YBAJIOB U HEBBICOKHX
TOp B BBICOTHOM HHTepBasie oT 436 no 512 m Hag yp. M. Camblil BepXHUH ypo-
BeHb (cBble 800 M Haj yp. M), OXBaThIBAIOIIUK I'peOCHh M BEPIIUHBI XpeOTa
Bemsiryni, 3aHMMaloT IUIaKOpHBIE (XpeOTOBEIE) OopeanbHBIE TEMHOXBOMHOJIEC-
uele I'K. JlaHHBIA BRICOTHBIN CHEKTp JAaHMIA(PTOB XapaKTEPEeH VIS BCETO pano-
Ha ITUPOKOJIMCTBEHHO-TEMHOXBOHHEIX JiecoB IOxkHOTO Ypama [5]. BricoTHas
i depeHMais ¥ TPaHUIIBI BBICOTHOTO PacIpOCTpaHEHUST OOpEeabHBIX TeM-
HOXBOIHOJIECHBIX U HEMOPAJIbHBIX IIUPOKOIUCTBEHHONECHBIX 'K Ha cxitoHax
XpeOTOB MPOCIEKHUBAIOTCS BU3YaJlbHO, TaM, IJ€ COXPaHWIACh HPHPOIHAS
CTpYKTypa apeBocToeB. OIHAKO BCIEICTBUE CIJIBHOM HApYIICHHOCTH JPEBO-
CTOSI BCEBO3MOKHBIMU PYOKaMH W TOKapaMu ¥ (POPMUPOBAHHUS TIPOM3BOTHBIX
(DUTOLICHO30B, STH TPAHULBI HEPEIIKO 3aTYILEBBIBAIOTCS.

B 2013-2016 rr. Ha psizie JeCHBIX NPOOHBIX IUIOLIACH, 3aJI0)KEHHBIX B
KOPEHHBIX (UTOLIEHO3aX, MPOBEACHBl MHKPOKIMMATHYECKUE HAOJIOACHUS C
UCIIONIb30BaHHEM LH(POBBIX TEPMOMETPOB-PETHCTPATOPOB  «TepMOXPOHY.
B manHOI cTaThe mpeacTaBICHBI pe3ynbTaThl HaOmoaeHnit Ha 4 III1. IlepBas
IIT (Ne 14) xapakTepu3yeT ME30KIMMATHYCCKHE YCIOBHS TOJIMHHOTO Oope-
anbHOro temHoxsorHosiecHoro I'K. OHa pacnoniokeHa B JoiauHe p. PeBeThb
(470 m Hag yp. M.) Ha eBoOepexkHOM ckiioHe. Bropast TIIT (Ne-34) HaxoauTcs
B CpeIHEH YacTH BOCTOYHOTO CKJIOHa Xp. bemsrym (605 m Hag yp. m.). Ona
XapaKTepu3yeT ME30KIMMAaTHIECKUE YCIOBHUS CKIIOHOBOTO IIMPOKOJIMCTBEHHO-
temHoxBoiHONIecHOr0 ['K. Mectononoxkenune cnemyromeid ITIT (Ne-8) — rpe-
6enp xp. bemsrym (830 M Hanm yp. M.), III1 oTpakaer Me30KIMMAaTHYECKUE
yCIIOBUS TUTaKOpHOTO OopeanbHoro TeMHoxBoiHonecHoro ['K. Yersepras I1I1
(Ne-39) 3anokeHa Ha TpeOHE yBasla MPUMBIKAIOMIETO K 3aMaJHOMY CKIIOHY XP.
bensrym (515 M nHam yp. M.). OHa oTpakaeT ME30KIMMATHUYECKHE YCIOBHS
TJIAKOPHOTO HEMOopajbHOro mmpokonructBeHHosnecHoro 'K, 3 TIIT (Ne 14,
Ne 34 1 Ne 8) cBoMM MeCTOMOIOKEHHEM 00pa3yIOT BEICOTHEIA MPOQIIIB, MPO-
xomsmuii ot noiuHel p. Pesets (II1-14) yepe3 cpemHio 4acTh BOCTOYHOTO
ckioHa xp. bemsrymr (T111-34) k ero Bepmmnae (I111-8). [TonpoOHEIe cBeneHUS O
MPOOHBIX IJIOMIAIX COAEepKATCS B MOHOTpaduu [5].

Ha ocHOBe mepBUYHBIX JaHHBIX MHUKPOKIMMAaTH4EeCKUX HAOIIONCHUH
paccunTaHBl apaMeTpsl TeII000ECIIEYeHHOCTH M TepMudeckoro pexknma ['K
— CpeIHEeCYTOUHbIe, CPETHEMECSIIHBIE U CPEIHETOIOBBIC TEMIIEpPaTyphl, CyM-
MBI TEMIIEPATyp, MPOJOIDKUTEIBHOCTh BETETAIlHOHHOTO B 0€3MOpPO3HOIO IIe-
puozoB (tabmn. 1). [IpoBenen cpaBHUTENbHBIN aHaMM3 JaHHEIX [1I1. Me3sokmu-
MaTtryeckue ycinoBus ['K, BrosmHe cpaBHUMBI ¢ MaKpOKIMMATHUYECKUMHE yCIIO0-
BUSIMH, HaOJIIOaeMBIMH B TpeJesiaX X IIUPOTHBIX apeasioB — IOA30H IIHPO-
KOJIICTBEHHBIX, INUPOKOJIIMCTBEHHO-TEMHOXBOHHBIX 1 TEMHOXBOWHBIX JIECOB.
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Tabuuma 1

[NokazaTenu TepMUYECKOTO pexxuma JiecHbIX popmanuii B 2013-2016 rr.
(xpaiiHue 3HaueHHs / CpeHNE 3HAYCHHS 32 NepUO] HaOII0JeHU )

I'K
o . IInakophsrit
I[Moxaszaremn HOHHHHEIH ITnaxkopHsIii mupo- Cr10HOBbIH mHMpOKo- (XpeOTOBBIIT)
TEMHOXBOHWHO- . JIMCTBCHHO- o
JIECHOM KOJIMCTBCHHO-JICCHOU TeMHOXBORHO-TECHOM TCMHOXBOE{HO'
JIECHO
tmin —-13,6...-16,4 -11,2...-15,1 -11,9...-14,7 -12,8...-15,0
-14,9 -12,9 —13,2 -13,8
tmax 14,9-18,7 18,6-24,6 17,3-21,5 16,1-21,3
16,7 20,7 18,7 17,8
T 1,3-2,2 3,6-5,1 2,4-3,8 1,6-2,5
1,8 4,6 32 2,0
Pie. 111-122 140-150 118-128 112-131
115 143 125 121
S 1568-1837 2216-2695 1866-2163 1618-1903
1718 2394 1976 1743
P 85-92 126-162 126-162 126-145
90 147 145 136

Ipumeuanue. tyj, — cperHeMecsyHas TEMIIEpaTypa CaMoOro XoJoJHoro mecsua, °C;
tmax — CpEIHEMECSYHAs TEMIIEpaTypa caMoro Temioro mecana, °C; T — cpenHss ronosas
Temmeparypa Bo3ayxa, °C; P, — IpOJOIKHTEIEHOCTS BETETAlIMOHHOTO MIEPHOJa, JTHU;
S — cymma Temmeparyp 3a BereTaloHHbIH nepuon, °C; Pg,, — IPOTZOIDKUTENBHOCTD
0e3MOpO3HOTO MIEPUOa, THH.

ITo MHEeHHMIO MHOTHX HccienoBaTenei Ypaia, mogoOHbIe CIEKTPHI BEI-
COTHOU MU depeHIranuy TaHAmapTHRIX KOMIUIEKCOB O0YCIOBICHBI TEMIIC-
parypusiMu uHBepcusimu [7; 8; 10]. Kak u3BecTHO B pe3ynbraTe HHBEpCHH, Ha
OTIpeZIeTIeHHBIX BBICOTaX M INPH OINpPEAEICHHBIX MOTOMHBIX YCIOBHAX (AHTH-
IIMKJIOHAaX ) HAOJOAeTCs TIOJIOKUTENbHBIN BEPTHKAIBHBIN TPAUEHT TeMIIepa-
Typbl, BCIJEJICTBHE 4Yero Hamboiee TemibiMH sBisttorcss ['K, 3aHmmaromme
BEPXHHUE YaCTH CKIOHOB M BEPIINHBI HEBBICOKUX Top [1]. C aTuMu mecTomo-
JIO)KEHUSMH CBSI3aHO DPACIpOCTpaHEeHHE Haubojee TEeIUIONIOOMBBIX MIMPOKO-
JIUCTBEHHBIX MOPOJ ¥ 00pa3yeMBbIX UMH LIEHO30B.

YcTaHOBIEHO, YTO HAaUOOJbINAsI TOBTOPSIEMOCTh TEMIIEPATYPHBIX WH-
Bepcuil B Cubupu u Ha [lanbHem BocToke HaOIr0ga€TCSA B 3UMHMIA Tiepuof [2].
JlanHas 3aKkOHOMEpHOCTHh Takxke orMmedeHa Ha 0. Vpamne [14]. CpaBuuremns-
HBII aHAaJTN3 MUHMMAIBHBIX CYTOYHBIX Temmeparyp B sHBape Ha 3 III1 obpa-
3YIOIIMX BBICOTHBIN MPOGWIb, TaKKe BBIIBWI HAJIMYHME TEMIIEPATypPHBIX HH-
Bepcuid. 3a 4-1eTHUi nepros HaOIIOIeHNI YUCIIo JTHEH ¢ TeMIepaTypHOH WH-
Bepcuell B sHBape BapbUpoBao oT 14 10 24 nHell Ha HMXKHEM BBICOTHOM OT-
peske 470-605 M u oT 7 o 14 nueit Ha BepxHeM oTpeske 605-830 m (Tabm. 2).
Ha HmKHEM BBICOTHOM OTpe3Ke CPEIHEMECSYHbIe 3HAUCHMS! BEPTHKAJIbHBIX
rpaJleHTOB MUHUMAJIBHOM CYTOYHON TeMIepaTyphl PH UHBEPCUH COCTaBIIS-
mu 4,0-5,4°C/100 M, MakcuMaibHble 3HaYeHHUS aocturamu 8,5-8,9°C/100 m.
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Ha BepxHEM BBICOTHOM OTpE3KE CpelHEMECSYHbIe 3HAYCHUsI BEPTUKAIBHBIX
IpaJIMeHTOB TeMIlepaTypsl npu MHBepcuu cocrasisui 0,8-1,1°C/100 M, max-
cumanbHbie 3HaueHuss — 1,3-2,7°C/100 m. CpenHeMecsyHbIC 3HAUCHHS HOP-
MAJBHOTO BEPTHKAIBHOTO TPAJUCHTa COCTABSUIA HAa HUKHEM OTPE3Ke
0,4-0,5°C/100 M, Ha Bepxuem — 0,5-0,8°C/100 M, MakCHMaJbHbIC 3HAYCHUS
coorBercTBenHo — 0,4-1,1 u 0,9-1,3°C/100 m.

Tabmuma 2
[ToBTOpsIEMOCTB TEMIIEpaTypHBIX HHBEPCUIl U BEPTHKAIBHBIE TPAIHCHTHI
MUHIMAaJIBHOM CyTOUHOU TeMIiepaTypsl Bo3nyxa B ssaBape (2013-2016 rr.)

2013 rog 2014 rox 2015 rox 2016 rog
Ilokazarenu
T T T T
Uucno gHei ¢ BEpTUKAIbHBIM IPaIMEHTOM

HopmasbHbIit 6 17 11 16 12 22 6 13
TToOKUTENEHBIH 23 11 14 11 16 7 23 14
(uHBepcust)
M3oTepmus 2 3 6 4 3 2 2 4

Beprukansasle rpaguerTsl, °C/100 M (cpeaHue/MakcCHMaIbHBIC 3HAUCHHS )

Ipu nHBEpCHU 4,0/85|0,8/2,7|4,3/85|1,1/2,2|5,4/89]0,9/1,3|4,4/85(0,9/1,8

Eegzzfm“e MH-10,5/1,1|0,6/1,3|0,4/0,4 | 0,7/0,9|0,4/0,7|0,8/1,1|0,5/1,1 | 0,5/1,3

[IprmeuaTensHBIM 0Ka3aJI0Ch TO, YTO U B JICTHUH MEPHOJ — B HIOJIE OT-
MEUCHBI YacThle TEMIIEpPaTypHbIe MHBEPCHH. UHCIO AHEH ¢ TemmepaTypHOMH
MHBEpCHEH B HIOJIe BapbUpoBano oT 17 g0 25 aHell Ha HMXKHEM BBICOTHOM
oTpe3ke M OT 6 1o 22 nHel Ha BepXHeM oTpeske (Tabi. 3). Ha HibkHEM BBICOT-
HOM OTpe3Ke CpelHEMeCSYHbIE 3HAUCHHs BEPTUKAJIBHBIX I'PAJAUEHTOB MHHU-
MaJIbHOM CYTOYHOW TeMIepaTypbl MpyU HHBepcHH cocTaBisui 1,6-3,3°C/100 M,
MaKCUMaJbHbIe 3HaueHust nocturaiu 4,1-5,9°C/100 m. Ha BepxHEeM BBICOTHOM
OTpe3Ke CpeAHEMECSIUHbIE 3HAUEHHUS] BEPTUKAIBHBIX TPaJUEHTOB TEMIIEPaTyPhI
npu uHBepcuu coctaBism 0,5-0,7°C/100 M, MakCHMajbHbIC 3HAYCHUS —
0,9-1,8°C/100 M. CpeaHemecsuyHble 3HAYEHUS HOPMAJIBHOTO BEPTHUKAIBLHOTO
rpaJrieHTa COCTaBILUIM Ha HivkHeM orpeske 0,4-0,7°C/100 M, Ha BepXHEM —
0,5-0,7°C/100 M, MakcHMajJbHBIE 3HAYEHHS COOTBETCTBEHHO COCTABIISIN
0,7-1,1 n 0,9-1,8°C/100 m.

Tabimma 3
[ToBTOpsieMOCTh TeMIIEpaTypHBIX HHBEPCHH M BEPTUKAILHbIE I'PaIEeHThI
MHUHHMAaJIbHOM CYTOYHOH TeMIepaTypbl Bo3tyxa B uioje (2013-2016 rr.)

2013 rox 2014 rox 2015 rox 2016 rox

IMokasarenu T I [ I I

Yucno aHel ¢ BepTUKAIbHBIM I'PaHeHTOM

HopmanbHbrid 1 14 9 23 7 23 4 9

[TonoxwurensHbIH (MHBEpCHS) 25 13 17 6 21 6 25 22
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Iponomkenne TabIUIB! 3

2013 rox 2014 rox 2015 rox 2016 rox

IlokazaTtenu
| 11 | 11 | 1 |

W3otepmus 5 4 5 2 3 2 2 0

Beprukansibie rpaauents, °C/100 M (cpeaHne/MakCHMalIbHbIC 3HAYCHHS)

[Tpu uuBepcun 3,3/59|0,4/0,4| 2,3/44 |05/09|16/41]| 0,7/1,1 |3,2/590,7/1,6

Boreyrersue mi- 16 2071 05/1,3| 0511 |07/0,9 |0,4/0,7| 0,613 | 07/1,1 | 0,6/1,8
BEpPCUH

IIpnmedanwe: | — BeIcOTHEIH 0Tpe3ok 470-605 m; || — BeIcOTHEIH 0Tpe3ok 605-830 M.

Takum 00pa3oM, MOXHO ONPENENICHHO yTBEP)KAATh, YTO TEMIIEPaTyp-
HBIe MHBEpPCHH OOBIYHBI Ha 3amagHoM ckioHe HOxHoro Ypama m umu o0y-
CIIOBJICH BBICOTHBIH CIIEKTP F€OKOMILICKCOB.
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OCOBEHHOCTH ®YHKIIMOHNUPOBAHMUA JAHAITA®TOB
B 3SUMHUI CE30H HA OCHOBE BHYTPUCYTOYHBIX
COCTOSIHNU B KAPAJJAT'CKOM 3AITIOBE/ITHUKE

KJIFOYEBBIE CJIOBA: ¢yHKunOHHpOBaHWE JaHAMA(TOB; JaHAMAQTHI; JaHImAd-
TOBEJCHUE; METEOPOJIOTHIECCKUE MTAapaMeTPhl; 3SHMHHUH CE30H; 3aII0BETHUKH.
AHHOTALMUS. Pabora mocBsiicHa H3yYeHHIO (YHKIIMOHHUPOBAHUS JaHAIIA(QTOB B
3UMHUIA ce30H 3a nepuon 6 net (2014-2019 rr.) Ha kimroueBoM yuactke B Kapamarckom
JaHAmagTHO-IKOJIOTHIECKOM CTannoHape. B kauecTBe pe3ynbTaToB (YHKIMOHHPOBA-
HUS JNAaHAMAa(TOB B 3UMHHUII CE30H BBIJEISETCS COOCTBEHHO «Pa3BUTHE», «yHUUTOXKE-
HHE» KaK TPEeNNoOChUIOK, TaK M pPE3yJbTaToB (PYHKIMOHUPOBAHUS JaHAMIA(TOB,
«HAKOIUJICHUE» TPEANOCHIIOK Pa3BUTHUS JIAHIIAPTOB, a TAKXKE CMEIIAHHBIE KaTETOPHH.
B oTnensHO B3ATHIN CE30H OTMEUAIHCH PAa3MYHBIE KATETOPHH PE3yIbTaTOB (PYHKIHO-
HUPOBAHUS JIAHIMAPTOB, KOTOPHIE MMEIA MECTO B Pa3IMYHbIEC MEpHOIBI BpeMeHd. B
nenoM 3uma B nepuox ¢ 2014 mo 2019 rr. xapaktepusyercs 46 BapuallMsIMHU TUIIOB
MOTOJ1 Ha paccMaTpuBaeMoM ydacTke. OTHOCUTENBHO Yepenysich MeXay coOOil, B 3UM-
HHE CE30HBI JOMHHHPYIOT TO MPOIECCH HAKOIUICHHUS MPEANOCHUIOK (pyHKIIHOHUPOBA-
HUS JTaHIadToB, TO MPOLECCH YHHUYTOXKEHHS MPEIIOCUIOK M Pe3yIbTaToB (PyHKIHO-
HUPOBaHU JaHAIIA(TOB.
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SPECIFICITY OF THE LANDSCAPES FUNCTIONING DURING
THE WINTER SEASON BASED ON INTRADAY STATES
IN THE KARADAG NATURE RESERVE

KEYWORDS: functioning of landscapes; landscapes; landscape science; meteorologi-
cal parameters; winter season; nature reserves.

ABSTRACT. The work is devoted to the study of the landscapes functioning in winter
for the period of 6 years (2014-2019) in the site in the Karadag landscape-ecological
station. As the results of the functioning of the landscapes in winter there are “devel-
opment”, “destruction” of both prerequisites and results of the landscapes functioning,
“accumulation” of prerequisites for the development of the landscapes functioning, as
well as mixed categories In this season, there were different types of landscapes func-
tioning, which took place in different periods of time. In general, winter in the period
from 2014 to 2019 is characterized by 46 variations of the weather types in the consid-
ered area. Relatively alternating with each other, in winter seasons the processes of
accumulation and processes of destruction prerequisites and results dominate.

HccnenoBaHne MHOTOJNIETHUX COCTOSIHHM JIaHIIIA(TOB, a TAKKE paszpa-
00TKa METO/IOB MX KapTorpadupoBaHus — CIOKHAs U aKkTyasibHas 3ana4a. [1o-
HUMaHHE TEOPHH B3aMMOJEHCTBUS MPOIIECCOB BHYTPH T€OCUCTEM CTal0 (QyH-
JaMEHTAJILHOW 3ajaueil, 1 OHa MMeeT 3KOJIOTMYECKYI0 OPHUEHTAINI0, TaK Kak
BBIICHSIIOTCSI pa3HOOOpa3Hble MEXaHW3Mbl B3aMMOJICHCTBHS I'€OCHCTEM M HX
Cpelsl ¢ TeM, YTOOBI HayYUThCs aJalTUPOBAThCA K XOAY IPUPOAHBIX PEaKIUi
U MPOLIECCOB. 3HAHUE ATHUX BOIPOCOB IO3BOJIIET peliaTh MpoOJIeMbl IPOTHO-
3UPOBAHUS T€OCUCTEM, UX JTUHAMHUYECKHX 3aKOHOMEPHOCTEN U TeHAEHIMH [9].

Lenpto naHHOTO HCCIENOBaHMS OBLIO MPOAHATU3HPOBATH PE3YJIbTATHI
(hyHKIMOHMpOBaHUA JTaHMMAa(QTOB B 3UMHHIA Ce30H 3a mepuox 6 ner (2014-
2019 rr.) Ha KITIOYEBOM y4acTke B Kapamarckom manamadTHO-9KOJIOTHYECKOM
craimonape (KpeiMcknii momyocTpoB). B kauecTBe MCXOJHBIX JaHHBIX HC-
MOJI30BATIMCH BHYTPUCYTOYHBIE METEOpOJIOTHUYECKHe Moka3zaTenu Kapamar-
CKOl cTaHiMU (POHOBOTO IKOJIOTMYECKOTO MOHUTOpUHTA ((pukcanus MeTeopo-
JIOTHYECKHUX TOKa3aTeNe KakIpIii gac: KOJMYECTBO OCAIKOB, BIAXXHOCTh BO3-
JIyxa, TeMIepaTypa Bo3lyXa, CKOPOCTh BEeTpa), a Takke Marepuansl «Jleronu-
ceii mpupoabl» [1-6], rae 3aduKCUPOBaHBI UCIIOIB3yEeMble HAMHU ITOKa3aTeIH
(TIOBEpXHOCTHBIN CTOK, U3MEHEHHE YPOBHS TPYHTOBBIX BOJ|, HACTYIUICHHE U
OKOHYaHME 3MMHEro ce3oHa). OneHka (YHKIMOHWPOBAaHUS JaHIA(GTOB B
3UMHUN CE30H MPOBOJUIACH HA OCHOBE METOJUKH [7].

B kauecTBe OCHOBHBIX INPU3HAKOB OIEHHWBAHMS OpaJHCh CIIETYIOIINE
npouecchl [7] (IuarHoCTHYECKHE NMPH3HAKU NPENNOCHUIOK (YHKIMOHUPOBa-
HUA JIaHIIA(TOB): MEepeMelIeHHe TeIula, TIepeMeIleHNe BIard, CKOPOCTb BET-
pa, ocanku, oOpa3oBaHHE CHEXKHOTO IOKPOBAa, METENEBBIH IIEPEHOC CHeTa,
IpoMep3aHue M OTTauBaHHE MOYBHI, TasHUE CHETra, IOYBOOOpa30OBaHME, TOSB-
JIeHWEe HOBBIX MOpP(OIOTHIecKnx yacTedl JaHAmadTa miId NCIe3HOBEHHUE CTa-
PBIX, UCHIAPEHHE C MOBEPXHOCTH CHEXHOTO TOKPOBA MJIM MOYBHI, CIlyBaHHE
CHera TpU METeNH, TOBEPXHOCTHBIN CTOK, N3MEHEHHE YPOBHS TPYHTOBBIX BOJI.
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Heobxonumo otMeTnTh, 4To B 3UuMHUI niepuo 2016-ro rosa HENb3sl C TOYHO-
CTBIO OLIGHUTH CUTYallMIO, NPH KOTOPOH NMPOUCXOAWIO (YHKIHOHHPOBAHHUE
JaHAmadToB, T. K. 0 TEXHUYECKUM NMPUYNHAM BO3HUKIIH CIOKHOCTH B IIOJTY-
YEeHHH MeTeoJaHHbIX ¢ Kapanarckoil craHumuy pOHOBOTO IKOJIOTUUECKOTO MO-
Huropunra. Tonbko psia naHHbix 3a 2 aus (30 u 31 gexabpst 2015 1.) GbuLT B3ST
IS OLIEHKH 3uMHero ce3ona 2016 T.

IIponomKUTETHFHOCTh CE30Ha HAa MPOTSHKECHUH PAacCMaTPUBAEMBIX O-TH
JIeT CHIIBHO MEHSIAch OT 6 1o 67 mHeil. 3uMa HacTymajga BO BpeMEHHOM HH-
tepBaine ot 30 mexabps (B 2015 u 2016 rr.) mo 24 suBaps (2014 r.). OxonHua-
HHE 3WMBI OTMedaeTcs B mHTepBane ¢ 9 sHBaps (20191.) mo 21 deBpans
(2015 1.). Camas mmunHas 3uma Obita B 2017 1. — 67 aHel, caMblii KOPOTKHUit
3uMHHHN ce30H 0611 B 2019 1. — 6 aneii [1-6].

B nenom 3uma B nepuon ¢ 2014 mo 2019 rr. xapaxrepusyercs 46 Bapu-
aIMsIMU TUIIOB TTOTOJ HA pacCMaTPUBAaEMOM Y4acTKe.

OneHyBaeMble O METOAMKE [7] IMarHOCTUYECKHE MPHU3HAKU ObUIM B
JlaNbHEHIIEeM OTHECEHBl K pa3lIMuHBIM pe3yjbraraM (YHKIHOHHPOBAHUS
nanamadrToB. B kadecTBe pe3ynbTaToB (DYHKIHMOHHPOBAHUS JIaHIIIA()TOB B
3UMHUH CE30H BBIACIACTCS COOCTBEHHO «pA3BHUTHEY, «YHHUTOKCHHE» Kak
MPEIIOCHUIOK, TaK U PE3yIbTaTOB (PYHKIMOHUPOBAHUS JTAaHAMIA(TOB, «HAKOTI-
JICHHWEe» TPEANOCHUIOK Pa3BUTHS JAHMMA(TOB, a TaKXKe CMCEIIaHHBIE KaTero-
pun. To eCTh B OTHENBHO B3ATHIA CE30H OTMEYANNCH Pa3iIMIHBIC KATETOPHU
pe3ynbpTaToB (QYHKIIMOHHPOBAHUS JIAHAIIA(TOB.

Hanpumep, pe3ynpTar (GyHKIMOHHPOBAHHS JTaHAMAPTOB KaK «pa3BU-
THe» Ol oTMedeH B 2014, 2015, 2017 u 2018 rr. [IpudeM Bo Bcex mepednc-
JICHHBIX TOJlaX MPUCYTCTBYIOT cllabble MpOIlecChl pa3BUTHA, ogHako B 2015 u
2018 rr. ObLIM OTMEUEHBI THIBI MOTOIHBIX YCIOBHM, B KOTOPBIX MPOIECCHI
Pa3BUTHSA OTHECEHBI K CpPEeIHEH KaTeropuH.

K mporeccaMm pa3BuTHs B 3UMHHI NEpHOJ OB OTHECEHBI: TasHUE
CHera, IO4YBOOOpa30BaHME M TMOSBJICHHE HOBBIX MOPQOJIOTHUECKHX YacTei
nmagmmagTa. Kaxaerid w3 mporeccoB BHOCHT CBOHM BKIIAJ B OOMIYI0 KapTHUHY
mporiecca pa3BUTHSL.

Ha pucynke 1 u3zo0paxxeHbI TpaduKy, OKa3hIBAOIINE BKIIAI TIepeUnc-
JICHHBIX 3UMHHX IIPOIECCOB B OOIIMHA pe3yibTaT (pyHKIMOHUPOBAHUS JIaHI-
maToB, CBA3aHHBIA C «pa3BUTHEM» M «HAKOIUICHHEM». B nereHmax mpen-
CTaBJICHBI TOJIFKO T€ MPOIECCH, KOTOPBIE BHECTH BKJIAJ B PE3yNbTaThl (PyHK-
[IUOHUPOBAHHUS JaHAmA(TA.
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Puc. 1. I'paduku OlleHKH BKJIa1a JUATHOCTUYECKUX MPU3HAKOB (TIPOLIECCOB)
B 001IIKe pe3yabTaThl PyHKIMOHMPOBaHHUS JaH(madTa, XapaKTepru3yoLIrecs
kak (A) «cnaboe pazButue», (b) «cpeanee pazBurtue,
(B) «cnmaboe HakomieHuey, (I') «cpenHee HAKOTUICHHE,
([1) u «cubpHOE HAKOIICHHE) B 3UMHHUM ce30H (B mepuox 2014-2019 rr.)

CoOCTBEHHO pa3BUTHE B OCHOBHOM OBUIO BBI3BAHO NPOILIECCAMH TasHHSA
CHera u mpoueccamu 1noyBooOpazoBanust. [TouBooOpa3zoBaHue MPOIOIKAETCS
U B 3UMHHMH ce30H Ha Kapanare, T. K. npoMep3aHus MOYBEHHOTO ITOKPOBA, KO-
TOpOE MOTJIO OBl OCTAaHOBHUTH JJAHHBII IPOLECC, 3[1eCh HE MPOUCXOIUT. Taxoke
OTMEYAEeTCsl, YTO IIOSBJICHUS WM HCYE3HOBEHUS HOBBIX MOPQOIOTHUECKHUX
yacTeit maHamadTa B paccMaTpuBaeMblil TIEpHo; He TIPOrCXoauio (puc. 1).

OT roga X roy KOJIMYECTBO CIIy4aeB, MPUBOIIIINX K Pa3BUTHIO JAaH[-
mraToB, MeHsAeTCs. MUHIMAIbHOE YHCIIO CIIYYaeB C Pa3BUTHEM COCTABISIET —
1 (8 2017 r.), makcumanbHoe — 46 u 63 cimydaeB HaOmonerus (B 2015 u
2018 rr. cootBercTBeHHO). B 2016 1 2019 rT. ciiyyaeB yCTaHOBJICHHSI THIIOB
MOTO/1, TIPYU KOTOPBIX IPOUCXOMUT pa3BUTHE JaHAMA(TOB, He HaOiomaeTcs,
CKOpee BCero, 3a cueT HeOOJIbIIoi BEIOOpKH maHHBIX B 2016 T. 1 3a cyeT Ko-
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potkoro 3uMHero nepuoja B 2019. B mocnennem ciyuae, KOpOTKUM 3UMHUIN
CE30H HE XapaKTepHU30BaJICS aKTUBHBIMU MPOIECCAMU TasiHUS CHETa, MPOUCXO0-
JIWJIA TOJIBKO KPaTKOBPEMEHHBIE CIydau HaKOIJIEHHs] CHEXKHOTO MOKPOBA.

OmHUM W3 pe3yabTaTOB (DYHKIIMOHHPOBAHUS JAHIIIA(QTOB MPH OIpe-
JICJICHHBIX TIOTOJHBIX YCIOBHUSX CTAO0 «HAKOIUIEHUE)» MPEANOCHUIOK Pa3BUTHS
nanmagToB. Cpeau MPOLECCOB HAKOIUICHUS B 3MMHUI MEPUO]T BBIICISIFOTCS:
MepeMeIeHHsl TeTIa, IepeMeIeHIe BJIari, CKOPOCTh BeTpa, 0CaaK, obpa3o-
BaHHE CHE)KHOTO TIOKPOBA, METEIIEBBINA IIEPEHOC CHETa, a TakKe IMPOMEp3aHHe
W OTTaMBaHWE MOYBHL. KaXkKApIil M3 MPOIIECCOB BHOCHUT CBOW BKJIAJ B OOIIYIO
KapTHHY MpoIecca HAKOIUICHWsS. B OCHOBHOM 3TH MPOLECCH CTaHOBHUTCS
MPEIIOCHUIKAMH, O00ECTICUNBAIOIIMMHU BIIOCIEACTBUN IIPOIECCH Pa3BUTHSL
Tak, BbIIaZICHHE OCAJKOB B BUJE CHETa SBJSIETCS MPOIECCOM HAKOTUICHUS,
TasHHE KOTOPOTO BECHOM 00ECIeYMBAET MPOIECChl PA3BUTUSA (DYHKIIHOHHPO-
BaHMs JaHamadros [8].

Takoii pe3ysIbTaT Kak HAKOIUICHUE MPEINOCHUIOK Pa3BUTHS JaHAMIA(TOB
ObLT OTMEUEH BO BceM paccMmarpuBaeMoM niepuoje ¢ 2014 no 2019 rr. s gan-
HOTO Ce30Ha XapaKTEpHBI clladble, CPEHNE U CHIIbHBIE [0 HHTEHCUBHOCTH MPO-
neccsl HakorreHH. B 2015, 2017-2019 rr. nmpoucxomwm ciadble MPOLECCHI
HAKOIUICHHSI, CPEHIE [0 MHTCHCHBHOCTH TIPOIECCHl HAKOIUICHHUS XapaKTEPHBI
Juist 3UMHUX ce30HOB 2014, 2015 1 2016 rr., a cUIbHBIE IPOLIECCH, B CBOIO OYe-
pemb, BCTpedaroTess BO BceX rofax, kpome 2016 r. (4To, BO3MOXKHO, CBSI3aHO C
HETIOTHBIMHA METEOPOJIOTHYCCKUMHI JaHHBIMI 3UMHETO CE€30HA B ATOM TO.TY).

HeobOxonuMo OTMETHTH, YTO TPOIECC «IIPOMEpP3aHUEC H OTTaWBaHUE
MOYBBD) B 3UMHHI CE30H B paccMaTpHUBaeMbIX JIaHAImAadTax HE MPOUCXOJUT,
T. K. OTPHUIIATEIHHBIX TEMIIEPATyp B MOYBEHHOM MMOKPOBE HE OTMEYAETCS.

Ha rpadukax BHIHO, YTO OCHOBHBIMH MPOILECCAMHU, KOTOPHIC BIHUSIIOT
Ha cnaboe HaKOIUIEHWE IMPEANOCHIJIOK, CTAHOBSTCS «00pa30BaHUE CHEKHOTO
nmokpoBay (kpome 2018 roga) u «nepeMenieHue Biarn» (B OCHOBHOM B 2015 u
2017 rr.). B 3umHwuit ce3on 2018 r. uMeeT MPEeUMMYIIECTBO MPOIECC KHAKOILIE-
HHUE OCAJKOB» CPEON OCTAIBHBIX, MMEIONINX BKIAJ B PE3yIbTaT «ciaaboe
HaKoOIUIeHHEe». TakKe CTOUT OTMETHUTb, YTO 3TOT ke npouecc B 2019 r. orme-
YeH OTPHUIATEIbHBEIM OayIOM, TO €CTh TAaCHUT OCHOBHOU Pe3yIbTHPYIOMINN
BKJIAJI B pacCMaTPUBAEMBI pe3ynbTaT (QYHKIIMOHHPOBAHUS JNaHmmAadTa. ITO
MPOMCXOJNT 32 CYET TOTO, YTO HAKOIUICHHS OCAIKOB B 3MMHHUI HEPHOJ NpHU
THTIaX COCTOSIHHMM, JUISI KOTOPBIX XapaKTepHO cllaboe HAKOIUICHHE MPEIIOCHI-
JIOK, HE TIPOMCXOJIUT, & HA00OPOT, OCYIIECTBISETCS MEPEXO0.T OTOTHBIX YCIIO-
BUI B KATETOPUIO YMEHBIIIEHHUS OCaKOHAKOTIIICHHSI.

OTmMmedaercs, 9TO He Kbl BBIICTSEMBI B 3UMHHI CE30H MPOIIeCC
aKTUBHO BIIMSET Ha JAaHHBIA THM pe3yibTaTa (YHKIIMOHHPOBAHUS JaHIIIA(-
ToB. Hampumep, HeGombIoe BIMSHUE METEIEBOTO IepeHoca Ha o0muil mpo-
1ecc ¢1aboro HaKOIUICHHS MPEIIIOCHUIOK NPUCYTCTBYET Toibko B 2017, 2018
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u 2019 rr., Torna xak B 3uMHUM ce30H 2015 r. naHHBIN nporiecc He IPUHOCUT
CBOH BKJIaJl B JaHHBIN BUJ pe3yJibTaTa ()yHKIMOHUPOBAHHUS JIaHIIA(TOB.

Pesynprar (yHKIMOHMPOBaHUS JaHAadTa, XapaKTepU3yIOUIUNCS KakK
«cpenHee HaKomIeHue» otMedaercs B 2015, 2016 u 2017 rr. JloMuHUpYOIIUM
MPOLIECCOM, OCYILIECTBIISIOIIUM BKJIaJ B JaHHBIH TUN (YHKIHOHHPOBAHUS
nanamadToB, sBIsEeTCs 00pa3oBaHUE CHEXHOTO TIOKPOBA, & TAKKE MOMKHO
OTMETUTH OTHOCHTEIBHOE IIpeodiiailaHne Mponecca N3MEHEHH CKOPOCTH BET-
pa B 2015 r. CrouT OTMETUTH, YTO MPOIECC HAKOIUICHHA ocankoB B 2014 r.
OTMEUYCH OTPUIATENHHBIM 0aJUIOM, TO €CTh TACHT OCHOBHOM PE3yJIbTHPYIOIIHUI
BKJIaJ] B PACCMaTPUBAEMbIH Pe3ysIbTaT (PyHKIMOHUPOBAHUS TaHAIIA(TOB.

«CupHOE HAKOIUICHHE» MPEAIIOChUIOK (PyHKIIMOHMUPOBAHMS TaHAIad-
TOB BCTpEYAETCs BO BCE paccMaTpuBaeMble rojisl, kpome 2016 . (ckopee Bcero
3a CYeT MaJICHbKOW BBIOOPKH JOCTYIHBIX METEOJAHHBIX B 3UMHHUI MEpUO]
aTOro roja). dta kareropus (yHKIHOHMPOBAHUS JaHAMA(TOB TakKe B OC-
HOBHOM CYILECTBYET 3a CUET Mpoliecca 00pa30BaHUs CHEXXHOTO MOKPOBA, OH
3HAYUTEIIBHO NMPeo0IaiaeT Ha/l OCTAbHBIMU IMarHOCTUYECKUMHU HPOLIECCAMH.
OTMedaercsi, YTO aHAJOTUYHO C IPYTMMHU KaTEerOPHSIMHU HAKOIUICHHS IPEIo-
CBUIOK, JUIS CHJIPHOTO HAaKOIUICHHUS XapaKTepHO NpeobiajaHne HEe BCeX Mpo-
IIECCOB, KOTOPBIE MPUHOCST BKJIAJ B JAaHHBIA BUJ (YHKIMOHWPOBAHUS JIAaH-
magToB. 31€Ch OTMEYAIOTCS MPOLIECCHl «METENEBBIH MEPEHOC CHETay», «Iepe-
MEICHUE BIArk», a TAKXKE «M3MEHEHHE CKOPOCTH BETpa», KOTOPHIE MMEIOT
HeOOJIBIION BKIIA/] B OTAEIbHBIC TOIBI.

[Ipomueccsl HakOIUIEHHUS B 3UMHHUM NEPHOI B OCHOBHOM OIPEIEIISIFOTCS
3a cueT Mmpolecca «oOpa3oBaHHE CHEXHOTO TOKposa». He cMorps Ha Ma-
JIOCHE)KHBIE 3MMblI U JIOBOJBHHO KOPOTKHII MO BPEMEHHU INEPUO]| HAXOXKICHHS
CHEXKHOTO ITOKPOBa Ha TIOBEPXHOCTH 3€MJIH, 3a CUET OBICTPBIX IPOIECCOB Tas-
HHSI CHEXKHOTO ITOKPOBA, MEPUOJMIECKH KOJIMYECTBO OCAIKOB IO3BOJISET BBI-
MacTh CIOK cHera Oonee 5 cM [1-6]. DTo MO3BOJIET YBETUYNBATh WHTEHCHB-
HOCTb IPOLIECCOB HAKOIUICHUs B JIaH(aTax MMEHHO 3a CYET 3TOTO JUArHo-
CTHYECKOTO TIPH3HAKA.

B kauectBe pesynbrarta (QyHKIMOHMPOBAHUS JIAHAMAGTOB B 3UMHHH
CE30H BBIJEISECTCS «YHHUYTOXKCHHE» KaK IMPEANOCHIIOK, TaK U Pe3yJIbTaToB
¢ynkponrpoBanus ganamadros. OTMeyaercst, 4To IpH BBIOOpE pe3yiabTaTa
(yHKIIMOHMPOBaHUS JaHAMAPTa MEXIY «YHHYTOXECHHEM IPEIIOCHIIOK
«YHHYTOXECHHEM PE3yIbTaTOB» Opalnch BO BHUMAaHHE Pe3yIbTHPYIOMHKE Oa-
JIbI «PA3BUTHSD U «HAKOIUICHHSD) B ATOM K€ THIIE COCTOSHUI JanamadTa. Boi-
Ompanach KaTeropus «yHHYTOXCHHE MNPEAIIOCBUIOK», €CJIM HTOTOBBINA Oait
OoJpIIe y KaTerOpur «HAKOIUIEHHE», UeM y KaTeropHH «pa3sutuey. M Haobo-
pOT, BbIOMpanach KaTeropHs «yHHYTOXKEHHE Pe3yJbTaToOB», €CIHU PE3yJIbTH-
pytomiue Oajuibl BBILIE y «Pa3BUTHA», Y€M Yy «HAKOIUIeHHs». Takoil BbIOOp
KaTeropuu (pyHKIMOHMPOBAHMS JIAHIIAPTOB IO3BOJISIET ONPENEITUTh KAaTero-
PHIO IOMHHHPYIOIIMX NPOLECCOB (TT0CiIe MPOIECCOB YHUUTOXKEHU), HA KOTO-
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pbie u OyAyT HAMPABICHBI MPOLIECCH YHHYTOXKEHHS TEX WM MHBIX HAKOILICH-
HBIX WK Pa3BUTHIX 3P (HEKTOB B Mpeenax JaHAIapTOB.

K mpoueccaM yHHUUYTOXEHHs (KaK MPEINOCBUIOK, TaK M PE3yJIbTaTOB
(bYHKIHOHHMPOBaHHS NAaHAMADTOB) B 3UMHUIA MEPHOJ OBUTH OTHECCHBI: HCIIa-
peHHE ¢ MOBEPXHOCTH CHEKHOTO MOKPOBA MM MOYBBI, CIYBAHHUE CHEra MpH
METeNH, TTOBEPXHOCTHBIN CTOK, M3MEHEHHE YPOBHs TPYHTOBBIX BOJ, Iepeme-
IICHHE TEIUTa, IEPEMEILCHIE BJIard, CKOPOCTh BETPA.

Ha pucynke 2 npezacTaBieHsl rpaduku, MpeacTaBisIIONMe BKIaA mepe-
YHCICHHBIX 3WMHHX MPOIIECCOB B OOIMH pe3ynbTar (yHKIHOHUPOBAHHS
JaHamadTOB, CBA3AHHBIA C «YHHYTOXKEHHEM» MNPEANOCHUIOK. B ierenmax
HPEACTABICHBI TOJBKO TE MPOLECCHI, KOTOPHIC BHECIH BKIAI B PE3yJbTATHI
(yHKIMOHMPOBaHUS JaHamadra.
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Puc. 2. T'paduku ONEHKH BKJIa/Ia TUArHOCTUYECKHUX MTPU3HAKOB (TIPOIIECCOB)
B 001IIHe pe3yabTaThl (PyHKIMOHMPOBAHMS JIAHIIAPTOB, XapaKTepU3YIOIINecs
Kak (A) «ciaboe yHHUTOXEHUE MPEANIOChUIOk», (Bb) «cpenHee yHH4TOXKEHNE
MIPEATIOCHIIOKY, (B) «cnibpHOE yHHUTOXEHHE MTpeanockuioky, (I) «caaboe
YHUYTOXEHHUE Pe3yNIbTaToBy, (/1) «cpesHee yHUUTOXKEHHE PE3yIbTaTOB
u (E) «cunbpHOE YHUUTOXXEHHE PE3yIIbTaToOB» B 3UMHHI CE30H
(8 mepuox 2014-2019 rr.)
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Pesynprar «cnaboe yHUUTOKEHHE NPENIOCHUIOK» (PYHKIMOHUPOBAHUS
JaHAmadToOB BCTpEYaeTcs NPAKTUUECKH BO BCE paccMaTpHBaeMble T'OJIbI
(xpome 2014 r.). MOXXHO OTMETHTb, YTO AaHHAsI KaTeropus (GpyHKIMOHHPOBA-
HHS BCTpedaeTcsi B OONbIIEM KOJIMYECTBE THUIOB MOroja mmenHo B 2015 r., o
YeM CBHJCTEIILCTBYET BBICOKHMI CyMMAapHBIH Oajlll HEKOTOPBIX MPOLIECCOB B
STOT MepuoA. M3MeHeHue ypoBHs I'PYHTOBBIX BOJ M CAyBaHHE CHETra IpH Me-
TENU MPeoOIaqaroT Hall OCTAIbHBIMU AMATHOCTHYECKUMH NPH3HAKaMHU JaH]-
mara B 2015 1. Taxxke HEOOXOAUMO OTMETHTH, YTO HEKOTOPHIE IPOIIECCH HE
NPUBHOCAT CBOHM BKJIaA B OOIIMH PE3yNbTAT «yHHUTOXKEHHS IPEATIOCHIIOK
(yHKIIMOHMpOBaHUS JaHAmMA(PTOB HU B oAuH roa. K takomy mporeccy oTHO-
CHUTCSI BETPOBOH DPEXHMM, KOTOPBII MPOSBIAET ceOs B KadecTBE IpoIecca
«YHHYTOXKCHUS» TIPH JPYrod CTENeHH pe3yibTaTa (YHKIMOHHUPOBAHUS, HO
U €1abOM YHUYTOKEHUH HUKAK ce0sl HEe MPOsIBIISET.

[MToxosxast cutyarys HaOIIOJaeTCs ISl CIEAYIOIEro YPOBHSI HHTEHCHB-
HOCTH TIpoliecca YHHUYTOXXEHHsI PEeNNOChUIOK JaHamadra — cpeaHuii. 3aecs,
Kak ¥ B Cilyyae claboro yHWYTOXEHUsI, HauOOJbIINIT BKJIaJ TPOLECCOB YHH-
YTOXEHUsI IPUXOIUTCS Ha TUMBI cocTosiHus 2015 1. 31ech MPOUCXOAUT YCHU-
JMBaHKE IIPOLECCOB U3MEHEHHUS YPOBHS ITPYHTOBBIX BOJI, TIEPEMEICHUS TETLIa
u Biary. [IpraeM nocnenHue 2 mporecca Monaiy B KATETOPHIO «yHUYTOXKEHHS
MPEANOCHUIOK» 32 CUET MOXOJIOJAHMS WM YMEHBIICHHS KOJMYECTBA BIIard B
paccMaTpuBacMBIX THNAX COCTOSHMH. [lpy moTemneHnn nnm yBETUUCHHUU
BITQ)KHOCTH BO3[yXa — STH IOKAa3aTelH IMONaNN Obl B KaTErOpUIO «HAKOILIE-
HUSD» TPEANIOCHUIOK (DyHKIIMOHUPOBaHMS JaHAmadTos. BaxHo OTMETHTD, YTO
MPOIIECCHl TTOBEPXHOCTHOTO CTOKA IPHU pe3yibTaTaX CPEAHEro YHHUYTOXKEHUS
NPEANOChUIOK B JaHAmadTax He MPOSBISIFOTCS B PACCMAaTPUBACMBbI BpEMEH-
HOM NEpHO/I.

Ha rpaduke Bugno (puc. 2b), 4T0 mpakTHdecku Bce BBIACIAEMBIE qUa-
THOCTHYECKHE MPOIECCH (KpOMe TIOBEPXHOCTHOTO CTOKA) UMEIOT OJMHAKOBBIN
BKJIaJl B PE3yJIbTaT CPEJHETO0 YHUUITOXKEHHUS NMPEINOChIIOK B 3UMHHUI MEpHON,
WCKJII0Yasi HeKOoTopble nporecchl B 2015 r.

HauGonbrass HHTEHCUBHOCTD Pe3yIbTaTa YHHUTOXKEHHS MPEANIOCHUIOK
(hyHKIMOHUPOBaHUS JaHIIIAPTOB BeTpeyaercs B mepuox ot 2015 mo 2017 rr.
[Iprdem B GosibIieM KOJIMYECTBE TUIIOB IIOTOJ] JaHHBIN PE3yJbTaT OTMEYEH B
2017 r. B 3TOM TOMy TpOIECcChl YHUYTOKEHHUS MPOSIBISUINCH C Pa3HONW MHTEH-
CHUBHOCTBIO, HO TIPE00IIaJafoIMMH IPOIECCaMH SBJIUTICH Ba B3aHMOCBSA3aH-
HBIX TIpOIIecca: MCIapeHHe C MOBEPXHOCTH CHEXHOTO MOKPOBA M IepeMelle-
HUS Biard. Takash HHTEHCHBHOCTH STHX IIPOILIECCOB TOBOPHT, YTO MX AKTHB-
HOCTh OBIIa XapakTepHa IS OOJBIIEro KOJIMYEeCTBAa THIIOB COCTOSIHUN B 3MM-
HU# ce30H 2017 1.

Ecmu roBopute 0 pesynpTare (QYHKIIMOHHPOBAHHS JAHAMA(PTOB
«CWJIBHOE YHUUTOXKEHUE npeAanocbuiok» B 2015 u 2016 rr., To 31€ch npolec-
CBl OTJINYAIOTCS €IMHUYHBIM CYMMAapHBIM 0aJlJIOM, TaK KaK TOJILKO MPU OJJHOM
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THIIE TIOT0J1 NPOSIBISIETCS JaHHBIN pe3yibrar. OIHAKO, €CIIM TOBOPHUTH O KOJIH-
4yecTBe HaOJIoeHNH, To UMEeHHO B 2015 1. mpoucxonut Haubomblee Koinuie-
CTBO HaOJIOZICHUH C JaHHBIM pe3yibraToM — 18,3% (1 Bce OHU MPOSBISIIOTCS
B paMKax OJHOTO THINA IOTOJHBIX YCJIOBHH). MOXKHO NPENIONIOXKHUTh, YTO
00JIBIION TPOLICHT HAOJIOAEHUH B paMKaxX OJHOTO THIA MOTOABI TOBOPHUT 00
YCTOIUMBOM COCTOSIHUM paccMaTpUBAEMbIX NPOLECCOB, TAK KaK UX cCOUYETaHHE
BCTpeUaeTCsi Hanbojee YacTo B paccMaTpuBaeMoM ce3oHe. OJHaKO, BO3MOXK-
HBl CHUTYallUH, NPH KOTOPBIX TOT K€ CaMBIi THUI COCTOSIHHWS, HO, HAaIpHUMep,
MPOSIBIIAIONINIACA B APYrod ce30H, OyAeT aOCONIOTHO HEYCTOHYWMB M Oynmer
OTIMYAThCA CIMHWYHBIMH HAOMIONCHUSAMH (IOISIMH TIPOIIEHTOB OT OOIIETo
KOJIMYECTBA HAOIOCHHH).

Pesynprar ¢yHKuUMOHUpOBaHMS JaHIA(PTOB «YyHUYTOXKEHHE PE3YJib-
TaTOB» OBLI OTMEYEH BO BCeM paccMmarpuBaeMoM neproae ¢ 2014 o 2019 rr.,
kpome 2016 r., 94TO, CKOpee BCEro, CBA3aHO C OTCYTCTBHEM HEOOXOIUMOU HMH-
(opmaiy o MeTeoJaHHBIM B OOJIBIIMK MEPUO ATOTO roja 3uMoi. ['paduku
Ha pHUCYHKE 2 TOKa3bIBaIOT BKJIAJ IPOIECCOB YHHUUTOXXCHMSA, HAa DPa3BUTHE
JIAHHOTO pe3yJbTaTa (pyHKIMOHUPOBAaHHS PaCCMaTPHBAEMOTro JaHAIIA() TOB.

T'oBopst 0 «caboM YHHUTOXKEHHH PE3yIbTaToB» (YHKIMOHUPOBAHUS
naHamadTa, OTMEJaeTcs, YTO HE BCE MPOIECCHl yYacTBYIOT B JaHHOW KaTero-
prn GyHKIMOHMPOBaHUS NaHAadTOB. Takue MpU3HAKK KaK: CAyBaHUE CHETa
IIPY METENN U TTOBEPXHOCTHBIN CTOK COBEPIIEHHO HE NMPOSBISIOTCS B JAHHOM
cirydae. Takke OTMeJaeTcs OTPUIATENILHOE BO3/ICHCTBHE MpoOIEcca «U3MEHe-
HHE YPOBHS I'PYHTOBBIX BOJ» Ha OOIIMH MPOIECC YHUUTOXKEHUS PE3yIbTaToB,
3TO TOBOPUT O TOM, YTO JAHHBIM MpoOIlecC B HEKOTOPOM CTENEHH ociadiser
o0 pe3ysIbTaT YHHUYTOXKEHUSI Pa3BUTHsI (GYHKIIMOHUPOBAHUS JIaHIIaQTOB
3umoii 2019 1.

IIpu OompleM KONMMYECTBE THIIOB TOTOJ MPOSBISETCS pe3yabTaT
(YHKIMOHMPOBAHUST «CPEIHEe YHUUTOXKEHHE Pe3yNbTaToB» B JaHAmadTax.
Tak mporecchl HCHapeHHs C MOBEPXHOCTH CHEXXHOTO IMOKPOBa, U3MEHEHUS
YPOBHSI TPYHTOBBIX BOJ M W3MEHEHHS CKOPOCTH BETpPAa aKTHBHO MPOSBIIIOT
cebs 3umoit 2017 1., B OombIIeit CTENCHN BIUSSA Ha OOIIUI pe3yNbTaT YHHUYTO-
JKEHUsI pa3BUTHS. Biiiaza B 3Ty KaTeropwio pe3yibTaTa IPOLECCOB MOBEPX-
HOCTHOT'O CTOKA M CAYBaHUS CHETa IIPU METEJIN HEe POUCXOIHT.

OTMedaeTcsi, YTO KaTerOPHH CPEJHEr0 YHUUYTOXKEHHS Ppe3yJbTaToB
(yaxkunornpoBanus nagamadTos B 2018 u 2019 rr. He mponcxoauT.

CuipHOE YHHYTOXKEHHE PEe3yNIbTaTOB XapaKTepHO I HEKOTOPBIX TH-
MOB TMOTOJHBIX yCIOBUH, yctaHoBuBmmxcs B 2014, 2015, 2017 u 2018 rr.
[Ipruem Hambosiee aKTUBHO 3TOT pe3ynbTar mposiBisgercss B 2017 r. 3xecs B
OCHOBHOM 3a CYET MCHApPEHHsI C MTOBEPXHOCTH CHEXHOTO MOKPOBA MM TTOYBHI
M 3a CYeT MepEeMEIICHNS BJard B BO3yXe OCYIIECTBISETCS OCHOBHON BKJIaJ B
JIAHHBIN pe3ynbTaT (YHKIMOHMPOBaHUS. Takke MHTEPECHO OTMETHThH, UYTO
MIOBEPXHOCTHBIH CTOK COBEPIIEHHO HE TMPOSBUII Ce0sl KaK MPOIIECC, BIMSIOMINHA
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Ha YHHYTOXKCHHS Pe3yNIbTaTOB (PYyHKIIMOHUPOBAHUS, IPUYEM HH B OJHOI KaTe-
TOPUH HHTCHCUBHOCTH pe3yibTaTa (cnaboi, cpenHeit Wil CHIBHOM).
OTMe4eHO, YTO HEKOTOPhIC pe3yabTaThl (QYHKIMOHUPOBAHHS JTaHIImad-
TOB OBUIM C MApaielbHO UAYIIMMH MpoueccaMu (yHKIMOHUPOBAHHS, KOTO-
pble, TEM He MEHee, BHOCHIIM OT/JCIBHO CBOM BKIIa]] B OOLIYIO KaTeropuio (GyHK-
[MOHUPOBAHUS JaHIIAPTOB, XapaKTepHU3yrolleecs Kak COOCTBEHHO «pa3BH-
THE», KYHHUTOKEHHE» KaK TPEAMOCHUIOK, TaK U PE3yJIbTATOB (YHKIIMOHUPOBA-
HUS JTAHMIaPTOB, «HAKOTUICHHE) MPEANOCHUIOK PA3BUTHS JaHIIIapTOB.
3umanii ce3oH B mepuon 2014-2019rr. B memoM XapaKTepH30BAJICS
HaJIMYMeM Kak TPOIIECCOB HAKOIUICHUS W Pa3BHUTHSA, TAK M MPOIECCOB YHAUTO-
sxernst. OHAKO HY)KHO OTMETHUTB, YTO €CTh M PE3yJIbTaThl (PYHKIIMOHUPOBAHHSI
TaHamadToB, NP (HOPMHUPOBAHUN KOTOPBIX YUACTBYIOT C OJMHAKOBOH CHIIOMH
pasHble KaTeropui (yHKIHOHHPOBAHUS JaHIIAPTOB (pa3BUTHE, HAKOIICHUE
MPETIOCHITIOK, a TAKXKE YHUUTOXKEHHE MPEANOCHIIOK U pe3yasTaToB) (puc 3).

70
60
3 50 - = Z
% 40 - N e
s 30 A\~
= /N
) VA"
L e X
0 T T
2014 2015 2016 2017 2018 2019
—lpoueccebl pasBuTHA 16,1 6,7 11,7 44 32,9 0,5
— [poueccbl HaKoNAEHUA 37 54 46,5 35,4 419 57,7
Mpouecchl YHUYTOXKEHNA 46,9 39,3 418 60,2 25,2 418

Puc. 3. I'paduk npoueccoB, GyHKIHOHUPOBaHUS JaHAA(GTOB
B 3UMHU CE30H, MX COOTHOIICHHE U quHaMuKa B ieproxa 2014-2019 rr.

[TyreM rpynmupoBKM M CIOXCHHS OCHOBHBIX KaTE€rOpHi IIpOLIECCOB
(hYyHKIIMOHMPOBAHUS JaHAAGTOB B 3MMHUH CE30H, ITOIYYeHBI TPaUKN UX CO-
OTHOILIECHUSI M JMHAMUKH B paccMaTpuBaeMblil mepuoj BpemeHu. Ilo rpaduxy
BHUJTHO, YTO, OTHOCHTEIBHO YeperysiCh MEXIy cOOOH, B 3UMHHE CE30HBI JIOMH-
HUPYIOT TO IIPOIECCH HAKOIUICHUS MPEANOCHUIOK (DYHKIMOHMPOBAHHS JIaH[-
mra)ToB, TO MPOIECCH YHUUTOXKEHUS MPEANOCHUIOK B PE3YJIBTATOB B JIaHIMIAd-
tax. IIponeccrr HakomeHus npeobmanarot B 2015, 2016, 2018 u 2019 rr. IIpo-
[[ECCHl YHUYTOXXECHHUS TOMUHHUPYIOT cooTBeTCTBeHHO B 2014 1 2017 rr. OT™meua-
eTcsl pe3Koe YBETMUCHNE KOJIMYECTBA U MHTEHCUBHOCTH IIPOIIECCOB PA3BUTHS B
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nannmadrax B 2018 rony m peskoe ocnabieHne MPOLECCOB YHUUTOXKEHUS KakK
MPEITIOCHIIOK K Pa3BUTHIO, TaK U PE3yJIbTATOB B JaHImadTax.

Kak Obuto 0T™Me4eHo B pabote [8] riaBHBIM NpeHa3HAYEHUEM 3UMHHX
MPOLIECCOB SIBIISIETCS] «HAKOIUTBH CHIIBI», TO €CTh CO3/1aTh HEOOXOIUMBIE yCII0-
BUSI, JUISl pa3BUTHUS JAHIIIA(TOB B MOCIEAYIONINE ce30HbI. [laHHOe 3akitoue-
HHE CIIPaBe/IMBO U ISl U3y4aeMBIX B 3TOH pabore ianamagdToB. OmHAKO 110
rpaduKy OTMedaeTcs TaKXKe TCHACHIUS MPeo0IagaHust POIeCCOB YHUUTOXKE-
HUS KaX7ple 2 TOJa, OJHAKO IS BBIABICHHA TaKOW TEHACHIIMU KaK IPaBHIIO,
HEOOXOIMMO PAacCMOTPETh OONBIINI TTEPHOA Pa3BUTHA JTaHIIAPTOB U PyHK-
[IMOHNPYIOIINX B HEM IPOLECCOB.

Paboma evinonnena no meme 2ocyoapcmeentoco sadanmua QUL Hn-
BIOM, pecucmpayuonnwiii nomep AAAA-A19-119061190081-9.

Paboma noooepoicana Ilpoepammori cmpameauyeckozo akademuiecko-
20 audepcmea PY/[H.
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SEASONAL DYNAMICS OF DEVELOPMENT AND FUNCTIONING
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ABSTRACT. The article assesses the impact of the Kolyma reservoirs on the seasonal
dynamics of landscape development.

W3yyeHue ce30HHOM pUTMUKHU JaHAMIAQTOB MpHOOpeTacT OOJbIIOE 3HA-
YEeHHUE B CBA3U C XO3SHCTBEHHBIM OCBOCHHMEM M CTPOUTEIHCTBOM KPYIMHEHIINX
I'SC B 30HE MHOTOJIETHEH MEP3JIOTHl, YTOOB! YCTAHOBUTH AMHAMHUYECKHE TEH-
JICHIIMH Pa3BUTHUS NPUPOAHON cpeabl. Ce30HBI MPEACTABISAIOT JI0BOJIBHO 0O0JIb-
IIMe OTPE3KH BPEMEHH, B KOTOPHIX 3aMETHBI BHYTPH CE30HHOTO H3MEHEHHS
MPOIIECCOB U SIBICHUH. JTO MO3BOJISET B KaXX/IOM M3 HHUX BBIICIHUTH OTACIIBHbIC
(asb1 pasutus npupoast [3]. B. A. ®pu [5] cuuTaer, 4To, MOCKOIBKY MHOTO-
JIETHWE PUTMBI Pa3BUTHUS JaHAMIA(TA CIAraloTcs M3 TOANYHBIX, CE30HHBIX, CY-
TOYHBIX, OTKPBIBAETCS BO3MOXKHOCTh TIPEACKa3aHWsI MHOTOJETHUX TEHACHIMH
pa3BUTHS JaHIA(TA M0 €ro KPATKOBPEMEHHBIM H3MEHEHUSIM.

B pesynbrare u3ydeHus B3aNMOCBSI3€i CE30HHON PUTMUKH TIPHUPOIHBIX
SIBJICHUI BBIJICJIEHB OCHOBHBIE (ha3bl FOJOBOTO IMKJIA PAa3BUTHs JaHAIIA(TOB.
KOHKpeTHBIMH KPUTEPUSIMHM yCTAaHOBJICHUS! CPOKOB Havaja W OKOHYaHUs (a3
CIIY>)KIWJIM CPEeTHECYTOYHBIE TeMIIepaTyphl BO3IyXa, KaK KOMIUICKCHBIHN TTOKa3a-
TeNb B3aMMOJAEHCTBHS OCHOBHBIX KIMMaTO0Opa3yromnx (akTOpoB C MOJACTH-
JIAroNIe TOBEPXHOCTHIO, MOP(OITOTHUECKUMH MTOKA3aTEIIMU U OMOTOM, YETKO
peructpupyemoii Bo Bpemenu [1].

3a Haualo 3UMBI IPUHHMMANACh JaTa MEepexoja CPeJIHECYTOUHOH TeM-
neparypsl Bo3nyxa uepe3 -7/°C M yCTaHOBJIEHHE YCTOMYMBOTO CHEXXHOTO IO-
kpoBa. Ilo 3TM mapamerpam B paiioHe KoibIMCKMX BOJOXpaHWJIMII 31UMa
HAYMHAETCS B CPeTHEM ¢ 8 OKTAOps u JumuTest 225 CyTOK, T. €. OoJiee ToiTyro-
na. Becna qymmrest Bcero 26 cyTok. 3a Hayajuo BECHBI IPUHUMAETCS JaTa mepe-
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X0Jla CpEIHECYTOYHOM TeMIeparypsl Bo3ayxa uepes + 5-7°C npu ycToiHuuBoM
MOBBIICHUH MakcuMaibHOU TeMmmeparypsl yepe3 0°C. Ha uccnemyemoii tep-
putopuu BecHa HaumHaeTcs 21 mas. Jlero HaumnHaercst 15 utoHS M amuTcs
67 cyToK, T. €. HEMHOTMM OoJiee JBYX MECSIIEB; 3a HayaJo JieTa MPUHIMANach
JlaTa lepexo/ia TeMIepaTypsl Bo3ayxa uepes +12°C.

3a OKOHUYaHME JIeTa U HauaJo OCEHH NMPHHUMANU JaTy Mepexoia TeM-
nepatypsl depe3 +12°C. Ocens HaumHaeTcs 22 aprycra. Ee mpomomKuTensb-
HOCTB cocTaBiiieT 47 cytok (puc. 1).

Bcero Beimeneno 10 ¢a3 paszsutmsa mannmadros. Pa3a paHHEeH BECHBI
(cepenuna ampesns — cepenHa Mast) XapaKTepH3yeTCsl CMEHOH OTPHLATENbHBIX
TEMIIEpaTyp BO3IyXa IOJIOKUTEIBHBIMH; HAYaJ0 CHETOTAsTHUS JHEM, BO3HHK-
HOBEHHUE TPOTAJMH Ha IOKHBIX CKJIOHAX, OJHAKO CHEXXHBIH MOKPOB IOYTU
cruiomHOW. BeimaseHue ocaakoB 0ObIYHO B TBEpIoW (ase; B 3TO ke Bpems
HaOoaeTcs Hapactanue Hanesaei. JIegoBblil MOKPOB Ha peKax elle yCTOHYHB
U TIPOYCH, HO MOJBIHBY yBeNU4yuBaoTcsa. CpeaHss MUHIMAaIbHAsA TeMIlepaTypa
JUTS 9TOTO TEepUoJia OTpHUIIaTeNbHAas, X0Ts npubamxaercs k 0°C.

B ¢ase cHerortasHus (cepenyHa Mas — KOHELl Masi) MPOUCXOIMT Iepe-
CTpoiiKa aTMOC()epHOH HUPKYISAIMM K IUKJIOHHYECKOH C IOBTOPSIEMOCTHIO
muKIoHOB 10 50%. PagmannonHeId OanaHC MEPEXOJUT K TOJNOKUATEIBEHBIM
3Ha4YeHWsIM, HO HeBenuk (83,3 — 167,6 M/Ix/kB.Mm*mec). CpeqHue CyTOYHBIC
TeMieparypsl Bo3ayxa +4-6°C. B 3T0T nepuo MHTEHCUBHOCTh TastHUSI CHEra
BEJINKA, MPOMCXOANT pa3pylIeHHE W CXOJ CHEXHOTO NOKPOBA, HEPEIKH CIy-
Yau BPEMEHHOTO BOCCTAHOBJICHUS CHEXHOTO MOKpOBa. B pekax m pydpax oT-
MedaeTcst Hauaso cToka. HaGmogaercs mepBblii MAaKCUMYM MHUTPAIMU SKUBOT-
HBIX M TIpeABEreTalMOHHBIE MPOIECCHl B PACTUTEIBHOCTH, MPOUCXOTUT (op-
MHUpPOBaHHE KpPOHBI JUCTBEHHHIIBI, KOTOpas B OCHOBHOM 3aBeplIaeTcs K
20 masi. B xoHIe Mast y KeIpOBOT'O CTJIAHUKA U OJIbXH TOSIBIISIIOTCS HE3peJble
CEMEHa, a Y KapIMKOBOW Oepe3Kd M KyCTapHHKOBOI MBBI — IEPBBIEC JIUCTHS.
Takue BUIbI, KaKk OaryJIbHUK OOJOTHBIN, MaluHA, CMOpoaAruHA B 20-X yuciax
BCTYNAIOT B CTAAMI0 OyToHM3anuu: 17-25 Mas oTMedaeTcsi MpopacTaHue XBO-
1112, TAaIIOpPOTHHUKA U TUIAyHa.
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pepxoBpes p. Koakisp (CocTasus asTop,
¥ pysryy exesu peaanm Anmmmadgira.
1. Paanamuosnnnii Ganane. Jlpo/isa® san.

2. CHOPOCTR BETPR, MIC.

3 T Musstaniasis Teseparypa nosmyxa C°

4 T Makcumannias TeMmeparypa nosayxa C

S, Cpeane pa nouss, C %

6. XN CcamKm, sn.

7. OTHOSHTERLHAR BAGKHECTE BOIZYXD, D6,

. nokpos.

9. CPCANAR MECAMNAR TCMACPATYPS Bo1Tyxa, °C.

Puc. 1. CTpykTypa Ce30HHOTO pUTMa pa3BUTH JaHAma(TOB
BepX0BbEB P. KosbIMbI

I[J'IS[ HEKOTOPBIX paCTeHI/Iﬁ C OYCHb KOPOTKHUM BEI€TALIMOHHBIM MEPHUO-
JA0M, HAIpUMEp, I MMOJACHCIKHUKOB, HACTYHIACT IMOpa OTUBETAHUS.
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Cranuu Genodassl paCTUTEIBHOCTH paiioHa KoJBIMCKUX BOIOXPAaHUIIUII

Tabuumna 1

Bun pacrennii

Craauu denodassr

Bereranus ITonmHoe 1BeTe- OtuBeranue ITnonst (cemena) | Ilmoxsr (ceme- Ocslnanue
(Ber) HUE M) He3peble Ha) 3peJible IJI0/10B
) (I1,) (ILy) (I13)
JluctBUHUITA ¢ 10.05 mo 01.10 - - - - -
Kenposbrit - - - €25.05m0 20.07 | ¢20.07 mo ¢ 0.09 mo
CTJIaHHUK 10.09 25.09
OnbXx0BBII ¢ 15.05 mo 01.05 - - €25.051m030.06 | ¢c01.07 mo ¢ 01.08 mo
CTJIIaHHUK 30.07 20.08
Kapnuxosas ¢20.05mo 01.10 - - HayaJlo aBrycra cepefuHa KOHell aBry-
Oepesa aBrycra cTa
KycrapHukoBas | ¢ cepequHbl Masg o0 | cepenuHa MIOHS ¢20.06mo 15.07 | ¢05.07 mo 20.07 | ¢20.07 no ¢ 10.08 mo
nBa 01.10 10.08 10.09
¢ 25.05 (OyroHm3a-
1usi)
barynpHuK c cepearHa UIOHS ¢20.06 mo 15.07 ¢ 05.07 mo ¢20.07 mo ¢ 10.08 mo
0OJIOTHBIN 25.05(6yToHu3aIusi) 20.07 10.08 10.09
JKumonocts ¢ 25.05 mo 20.09 ¢20.06 mo0 02.07 | ¢01.07 m0 20.07 | ¢20.07 mo 05.08 | cepenuHa aB- Havayo ceH-
rycTa TAOps
[unoBHUK HIOHBb-CEHTSOPh ¢ 20.06 mo 08.07 | ¢26.06 mo 15.07 | ¢ 02.07 mo 06.08 | ¢ 04.08 o ¢ 05.09 o
10.06 28.09
Manuna ¢ 25.05 (6yronuza- ¢20.06 mo 05.07 | ¢26.06 mo 12.07 | ¢07.07 no 20.07 | ¢20.07 mo ¢ 07.08 mo
M) 07.08 30.08
CmoponuHa ¢ 25.05 (Oyronusa- HIOHb, UIOJIb HIONb, aBTyCT ¢25.06 mo 15.07 | ¢ 15.07 mo ¢ 01.08 mo
ITH) 09.08 20.08
Ponmonennpom UIOHB, aBTyCT KOHEII HIOHS Havajo HIoJs KOHEI[ UIOJIS HavaJo aBry- cepenuHa
cTa aBrycra
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Iponomkenue Tabmuis 1

Bun pacrennii

Craaun ¢peHoaszsl

Bereranus ITonHoe Bere- OTtuBeranue [Tnoxer (cemena) [Tnoner (ceme- Ockrltanue
(Ber) HHE 1 3) He3perble Ha) 3pelible IJI010B
) 1y (I1y) (I3)
TonyGuka HIOHBb-CEHTSOPh - HayaJIo UIOHS ¢20.06 mo 10.07 | ¢ 18.0 mo 30.08 | c 15.08 mo
25.09
BpycHuxa ¢20.05 KOHEI[ HIOHS ¢26.06 mo 10.0 ¢ 10.07 mo 20.08 | ¢ 20.08 mo ¢ 20.09 mo
06.07 20.09 10.10
Mukma Mail CeHTs0pb HayaJI0 UIOHS HayaJIo UIoJIs ¢20.06 mo 18.0 ¢ 19.07 no ¢ 15.08 mo
15.08 25.09
Mopormka WIOHB aBTYCT KOHEI[ HIOHS HIONb ¢ 18.07 mo 30.07 | ¢20.07 mo ¢ 05.08 mo
10.08 20.08
Kurmpeit ¢ 20.05 mo cents0pr | ¢ 28.06 mo 25.07 | xoHem urons ¢27.07mo 10.08 | cepenmHa aB- KOHeII aBTy-
rycra cTa
Kamuenomka ¢20.05 mo 20.06 KOHEIl UIOHS ¢ 08.07 mo 25.07 | ¢25.07 mo 10.08 | cepenuHa aB- Hay4aJo CeH-
rycra T0ps
ITanmopoTHHK UIOHB aBI'yCT - - - - -
Ocoxka Maii CeHTSIOpb - - - - -
Belinux UIOJIb CEHTIOPD - - ¢21.06 mo 02.07 | ¢29.06 no ¢20.07 mo
15.07 25.08
3maKkoBbIe UIOHB CEHTSOPb - - - ¢ 29.06 mo
15.07
Ilymuna - ¢26.06 mo 05.07 | Hayayo UIOHS Hay4aJo aBrycra cepeauHa aB- -

rycra

CocraBieHa aBTOpOM.
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B KoHLe Masi — cepelviHE WIOHS HauMHAETCs TpeiyieThe. B 310 Bpems
OorbIIast YacTh 3eMHOW MTOBEPXHOCTH CBOOOHA OT CHEKHOTO ITOKPOBa, CIIydan
YCTaHOBJICHHS! CHEXKHOTO TIOKPOBa OYEHb pe/iku. B 3TOT nepuox cpenHss MUHU-
MaJibHas Temreparypa oobraHo Beire 0°C. HaGmonaercs okoHUYaHHE 3aMOpPO3-
KOB M OTTavBaHUE MOYBBI, a TAK)KE MAKCHMaJIbHAs! aKTHBHOCTh (DJIFOBUAJIBHBIX U
THIPOTEPMHUUYECKUX MpolieccoB penbedoobdpasoBanus. B Ouore mpoucxomut
(hopMHpoBaHKE JETHE 3€JICHOI YacTH paCTUTEIBHOCTH M aKTHBH3AISA TIOYBEH-
HBIX JKUBOTHBIX. MHOTHE TPEICTABUTEIN PACTUTEIBHOCTH paifoHa B Hadaye —
CepenrHe HIOHS BCTYMAIOT B CTaIWI0 IIBETCHHMS, JJISI KYCTAPHUKOB 3Ta MOpa
HagMHAeTCs pasbIie (5-15 uons), a 111 TpaBocTost — mo3xe (12-27 urons).

®a3za paHHETO MPOXJIATHOTO JIETa — CEpelrHA HIOHI-HAYallO0 HIOJS.
HaumHaetcsi akTHBHAs UMKIOHMYECKas JEATEIBHOCTh C IOBTOPSEMOCTHIO
UKIOHOB 710 50%. B 3TOT mepuoa paauaiidoHHBIN OaJaHC MOJIOKUTEIbHBIN
(251,4-335,2 MJIx/xB.M*Mec). Ocafku MOYTH BO BCEX CIy4asX BBIMAIAIOT B
KHUIKOW (asze, meproaudecku HaOmoaaTes rpo3bl. [Ipoucxoqur okoHYaHue
(hopMHpOBaHUs JIETHE-3€JIEHOM YacTH PACTUTEIBHOCTH, a TAK)XKE T10pa IMOJITHOTO
[[BETCHHsI OOJIBIIMHCTBA BHJOB PAacTEHHH, KOTOpas HPUXOJHUTCS HAa KOHEI
HIOHS — HAYaJ0 UIONA: KaMHEJIOMKA, MSTIIHK, THICTICITUCTHUK, TBEpIO XJIeOKa,
MBIIIHUHBIA TOPOX U Ap. UBETYT € 28 UIOHS N0 7 WUIOJIA, IUMIOBHUK U MajlHA —
¢ 20 uroHs 1Mo 5 MIONS, POAOJEHAPOH U MOPOIIKA — € 25 UIOHA MO 6 HIOJS.
HeobOxonuMo OTMETHTB, 4TO B (QOPMUPOBAHUH W OTMHPAHHUH JICTHE-3EICHOM
YaCcTH PAaCTUTEIHHOCTH BBIACIACTCS PEe3KUil mepexon craaniit (peHodasbl, 9To
CBSI3aHO C CYpPOBOCTBIO KIMMata. Tak, HarmpuMep, Uil 0aryIbHHKA U TOyOuKd
cTanus OyTOHM3allMM HAcTymaeT 25 mas — | HIOHS, paclBeTaHHWE H IOJHOE
[BETEHUE — 5 MIOHS-15 MIOHS, OTIIBETaHUS M CO3PEBaHKE IMIOJI0B — 15 uromns —
1 aBrycra, a K cepeZHe aBryCTa NMPOMCXOIUT OCHINMaHue MmiIomoB. s Opyc-
HUKH M KUIIpes TakKe XapaKTepeH KOPOTKUI MepHoJ BereTaluu, HO BPEMEH-
HblE CPOKHM €ro CABHHYTHI craaus OyroHmsanuu — 20-25 MIOHS, LBETEHHE —
26 utonst — 10 uros, cozpeBanue 11008 — 27 uroist — laBrycra.

[Mo3gnenetHss ¢a3a crabunm3anuy (Ha4aio WO — CeperHA aBTyCTa)
XapaKTepU3yeTCs YCTOMYMBOW BBHICOKOW TeMIIepaTypoi BO3AyXa W IMpOrpeBa-
HHUEeM MouyBkL. HaOmromaetcss MakcUMalbHAsT HAPSHKEHHOCTH TIPOIIECCOB POCTA,
pacxoOoBaHUE AIEMEHTOB MHUHEPaTBHOTO MUTAHWS W TOYBCHHOW BIIArH, WH-
TEHCHBHOE ITTOCAaHUE KUBOTHBIMU U Pa3NIOKCHHE OpraHm4eckoil maccel. [lo-
YTH BCE CHEXHUKHU B FOPax OTTAMBAIOT K KOHIY (ha3bl, OCTAIOTCS TOJBKO Mepe-
netku. CpeHecyTOUHasl TeMIiepaTypa Bo3ayxa cocrasiser +14-16 rpan. C, B
OTIebHBIE JHU MOKeT Aocturath +30 rpax. C.

B ocenntoro ¢asy yBsjaHus (CepelMHA aBrycTa — Hadallo CEHTAOPS)
npeobyazaeT NHUKIOHWYECKas LUPKYISAIHS, HO TOBTOPSEMOCTh ITMKIJIOHOB
YMEHBIIIAeTCs, PaJANAlMOHHBIN Oananc monoxwuteneH (mo 125 MJ[x/kB.Mm*mec).
Cpennsisi MUHHMalbHas Temrieparypa okosio 0°C, Habmronmaercs ee mepexol K
OTpHULIATENBHBIM CPETHECYTOUHBIM TeMIlepaTypaM. B 3ToT mepnox ocaiku BbI-
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MaJaroT B BHJAC JOXKIS M CHEra, KPaTKOBPEMEHHO YCTAHABJIMBACTCS CHEXHBIN
TIOKPOB, Ha peKax MOSBIIIOTCS 3a0epery M miyra. B aTo Bpems mpekpaiiaercs
POCT M IPOMCXOIUT TIepecTpoiika OMoThl. B pactutensHOM mokpoBe HaOuo/a-
eTCsl OTMHUpaHUE JIETHE-3€JICHON YacTH, a K KOHILY aBryCTa HAaUMHAET OCBIIaThCS
XBOs JIUCTBEHHHMIIBI, Y OaryIbHUKA, CMOPOJAUHBI, TOJYOUKH, M IPYTUX KycTap-
HUKOB TPOUCXOAMT OMNAaJaHUC IUIOJOB, TPABOCTON MEITEET U BBICHIXACT K
3-4 ceHTA0pS, TMCTBEHHBIE IEPEBhsI TEPSIOT KPOHY.

IIpemsumbe — mepexomHas OCEHHE-3UMHsA (ha3a CTAHOBICHHSA CHeETa
(Haganmo ceHTAOps — Hadano okTAOps). OTMedaeTcs paclpocTpaHeHHE OTPOTa
a3MaTCKOTO 0apHYECKOr0 MAaKCHMyMa C IOBTOPSIEMOCTBIO AHTHIIUKIOHOB IO
50%. PamnannonHsrii 6amaHc 0130k K 0 1 IepexoAnuT K OTPHUIATEIFHBIM 3Ha-
yeHusM. OTMmedaeTcs npeodiaiaHie OTPULATEIbHBIX TEMIIEPaTyp BO3IyXa, a
TaKKe JICOBBIC SIBJIICHHS HA peKax U 03epax; MPOUCXOAUT 3aBEPILICHUE aKTHB-
HOW JKU3HEICATCIILHOCTH OMOTHI, YCTAHABIMBACTCS BPEMCHHBIN WM HErITy0o-
KUl CHE)XHBIN MTOKPOB.

Cambiii X0OnHBIA TIepuoa — (haza OypHOI, BETPEHOH 3UMBI (Ha4Yaio
OKTSIOpsl — Havyayo HosIOpsi). B 9T0 BpeMsi HabroaeTCsl BHIXOIXKUBAaHHUE BO3-
nmyxa (0e3 OTTEMeNbHOTO MEepHoAa) M MPOMEP3aHHe OTTASIBIIETO CIIOS ITOYBHL,
CHETOHAKOIIICHHE, MTACCHBHOE COCTOSHHUE OHMOTHI, TOCIIOJCTBO AHTHUIMKIIOHH-
YECKOT0 peknMa. PauannoHHbIi 6aJaHC — OTPUIIATEIbHBIMN.

3uMHsS XOJoAHAs (a3a cTabmIn3anun (Ha4aao HOSOps — Ha9ajIo Map-
Ta). B 3TOT mepuo rocmoACTBYIOT CHITBHBIE MOPO3bI, CYTOYHBIH X0 TeMITepa-
Typbl HE3HAUUTENbHBIN; CIUIOIIHOM, YCTOMYMBBIM, MOYTH HE TAIOIIMN CHEX-
HBIA TOKPOB. [IPOMCXOMUT BBINIANECHHE OCAIKOB B TBepOH (hase, obpasyercs
HeI[OBBIﬁ TIOKPOB Ha KPYIHBIX PEKax, 03€pax U BOAOXpaHUIIUIIAX.

[IpenBecenne (Havamo MapTa — CepeiHa anpelisa) — HACTYIICHUE yMe-
PEHHOHM TPOJODKUTENLHOCTH CBETJIOW YacTH CYTOK M PE3KOe BO3pacTaHHe
HUHCOJIAIUHA, TEMIICpATypa BO3JyXa IMOBBIIIACTCA; CHUKACTCA IMOBTOPACMOCTDH
AQHTUIMKIIOHOB CHJIbHBIE BETPHI HAOIIOJAIOTCS PEIKO, PaIuallMOHHBIN OanaHc
o300k K 0. Emre coxpaHSroTCsS CHITBHBIE HOYHBIE MOPO3EI, THEM K€ OHH OCJia-
Oeparor. OTMe"aeTCs MepecTpoiika OMOTH K aKTHBHOMY CYIIECTBOBAHUIO.

OcCTaHOBHMCSI Ha TJIABHEHITNX B3aUMOCBS3AX B TE€OCHCTEME, YICIss
OCHOBHOC BHAMAaHHE TEM OCOOCHHOCTSIM, KOTOPHIE HE MOTYT OBITH BBISBICHEI
0e3 ydyera MOCE30HHOI TWHAMHUKH SIBIICHUA. B Tae)KHBIX TeocucTeMax M3MeHe-
HUE€ KOJIMYECTBA TeIjia — BaXKHEHIIas MpUYrMHa NEepecTPOKH BCEX MPOIIECCOB,
a, CJIeJI0BaTeIbHO, CMEHBI Ce30HHBIX (ha3 [2]. OueHb pe30K KOHTPACT TeMIlepa-
TYphl BO3JlyXa MeXAy JieTHed m 3uMHed ¢azamu — Gonee 50°C. Ilocmemusis
IIPY 3TO U IIOYTH BABOE NPOJODKUTEIBHEE IIEPBOM.

B nouse NEPpUOAbI C MOJOXKHUTEIIBHBIMU U OTPULATCIIbHBIMA TEMIICpA-
TypamMH HPUOJIM3UTEIHHO OAWHAKOBEL. B oTimume oT Bo3myxa KopHeoOuTae-
MBI{ CJIIOH 3MMOW OCTAaeTCsl OTHOCHTENBHO TerwibiM. Ho oH citabo mporpeBaeT-
Csl JIETOM, TaK 4TO T'OJI0Bas aMIUIUTYa COCTaBIsAeT He Ooiee 15° Ha rimyOuHe

319



0,3-0,4 M. DT0 MOKa3bIBaET OJHY M3 BaXKHEHIIMX CTOPOH JaHamadTt odpasy-
IOILEH POJIM CHEXKHOTO MOKPOBA, KOTOPHIN B 3HAUUTEIHHOU Mepe HEUTpamu3y-
€T BO3/CHCTBHE XapaKTEPHBIX JJISl paiioHA CHIILHOTO 3UMHETO OXJXKICHUS U
PEe3KO KOHTHHEHTAJIBLHOTO KJIMMAaTa.

3uMHss ¥ JIeTHSS (Da3bl HEOJUHAKOBBI U B CMBICIIC JUTUTEIIBHOCTH BO3-
JICHCTBUS Ha CJIENYIONINE 32 HUMU TMEPEXOJHBbIE CE30HbI, YTO XOPOIIO BUAHO
M0 PaCIIONIOKEHHIO (a3 OTHOCHTEIHFHO aCTPOHOMHUYECKHX BpeMeH roma. Tak,
MOCJIECTBIE 3WMHETO OXJaKACHHS SBHO CKAa3bIBACTCS IIOYTH 10 BPEMEHU
JIETHETO COJHIIECTOSIHUS. B TedeHne HemoHOTO MecsIa Iocie OCCHHETO paB-
HOJICHCTBUS OISITh YCTAHABIMBAECTCS 3UMHUMN peXUM. BeCHON «ocTaToOK» 3UM-
HETO XO0JI0JIa CYIIECTBYET B BHJE CHEKHOTO ITOKPOBA, KOTOPBIH, COXPAHSACH
JI0 BTOPOI MOJIOBUHBI Masl, MPEMATCTBYET OTTAUBAHUIO TIOYBHI U HaYaly Bere-
Tanuu. J{muTenpHOe 3ajeTaHue CHera YKOPayuBaeT BpeMs MPOTrpeBaHus Mod-
BbI, YTO SABJISIETCS OJHOM M3 MPHUYMH CPABHUTEIIbHO HU3KOM JIETHEH TemIiepa-
TypbI KopHeoOuTaemoro ciost (5-10°C).

Jedunut Tema, 00yCIOBICHHBIH OOJBIION UIUTSILHOCTHIO U HHTCH-
CHUBHOCTBIO OXJIQXKJICHHS JESTENBHOTO CIIOS, CKa3bIBACTCS Ha PEKUME yBIIAXK-
HEHHS F€OCHUCTEM, HO 3Ta CBA3b JOCTATOYHO CJIOKHA.

Tak, B TOOBOM XO0Jl¢ MUHUMYM aTMOC(EpHBIX OCAJKOB COBIANACT C
MUHIMYMOM TeMIIepaTypsl Bo3myxa. Ho W3-3a HU3KHX TeMmIeparyp 3uMOu
OUYCHb OTPAHMYCH PAcXoJ BOABI. 3WMOIl B BHIE CHEKHOTO MOKPOBA HAKAILTH-
BaeTca no 170 MM Bimarm. DTa Biara, MoOWIN3yeMasl TOTBKO BECCHHUM TeTl-
JIOM, — TJIABHBI HCTOYHHK THUAPOTCHHBIX» IMPOIECCOB (PYHKIMOHUPOBAHUS
Te0CHUCTEMBl — MHTEHCHBHOTO CTOKa, MPOMAayMBaHUS TOYBBI, pa3MbiBa CyO0-
cTpara. BaxHo, 0JJHaKo, TO, YTO 3aMETHO CHIDKAET MHTEHCUBHOCTH MPOMavu-
BaHUs U JICHYIAIIUY.

HakanmnmuBaromiasicsi 3MMOHM B KOPHEOOMTaeMOM cClloe Biara oOpasyer
JIeASTHBIE JIUH3bI, Pa3/BUTAIONINE IMOYBEHHbIE cJoW. [Ipu 3TOM MPOUCXOIUT
Tak)Xe Ce30HHbIE KOJeOaHusl MOBEPXHOCTH: 3UMMO OHA MOBBIIIAETCS, JIETOM I10
Mepe BBITAMBaHUS JCIIHBIX JIMH3 OcelaeT. Ha CKIOHaxX COMOK, TAE JIETOM
MOYBa OTTAWBAET JIUIIb HA HECKOJBKO JECATKOB CAHTHMETPOB, THAPOMETPUIEC-
CKHE JBIKECHUS BBI3BIBAIOT POCT OYIpOB ITyYSHHS M YTIIyOJCHHE HaXOISIIUX-
Csl MEXKTY HAMU 3aI1a iH.

IIpu paccMoTpeHHH CBsI3eH MEXIY TEIUIOM W BIArod HAJO eIle 3ame-
THTh, YTO TIOCIIEIHSIS CKA3bIBAETCS HA TEPMHKE MOYBBI HE TOJBKO 3WMMOM, BBI-
CTymas B BHUJE CHera. Biiara umeeT oTeruisioniee 3Ha4eHUe U JIETOM, KOO TeM-
neparypa J0KJAeBOW BOJBI YaCTO BHINIE TEMIEPaTyphl MOYBHI. Teriee MOYBbI
TaKk)K€ BOJBI CHETOTASHUS, BECHOW CTEKarouiue Mo moBepxHocTH. OHU YCKO-
psoT oTTamBaHue MOYBBL. OCOOCHHO CHIIBHO 3TOT 3((EeKT ckaszbiBacTCsS Ha
MPUPOJHBIX PEXKUMAX B BOJOCOOPHBIX MOHWKECHHSX, T/Ie KOHIICHTPUPYETCS
CTOK C OKpPY’KalOIIMX CKJIOHOB W BOAOpa3AesioB. B 1ei1oM yBiakHEHUE B OT-
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JUYHe OT TepMHYECKOro (hakTopa yalle BCEro CMsrdaeT IPOSBICHHE PE3KO
KOHTHHEHTAJIBHOT'O KJIUMATa.

VYKaxeM TakxKe, YTO OTMEUCHHBIE BBIIIE TIEPEIOMHBIE TIEPEXObl B X0/
THIPOTEPMHUUYECKUX MOKa3aTeel B LIeJIOM YBSI3bIBAIOTCS M C BKHEHILIMMU 3Ta-
MIaMU JKU3HEACSATENLHOCTH OHMOTHYeCKOro coobiecTa. Tak, HanpuMep, BelIrnka
POJIb CHEXHOTO MOKpoBa. CHEr OKa3bIBAET CYIIECTBEHHOE BIMSHHE HA BHELIHUH
BHJ PacCTCHUH, OCOOCHHO NEpeBbeB M KycTapHUKOB. [lox BiusiHHMEM BeTpOB,
HECYIIMX MAacCy CHE)XHUHOK, CTBOJIBI ACPEBLEB, HE 3aIIUIICHHBIX CHEXHBIM I10-
KPOBOM, ITOJIBEPTAIOTCSI CHErOBOM KOPPO3HH. DTO MPUBOJUT K TOMY, YTO CTBOJIBI
OTOJIAIOTCSL OT KOPBI M CYy4beB, a BEPIUMHBI B HEKOTOPBIX CIydasX YCBIXaloT,
o0pa3ys Hu3Kopocisie (popmbl. KpoMe MeXxaHHYeCKOTO BIMSHAS Ha MOPQOIIo-
THYECKHe OCOOCHHOCTH JIEPEBBEB BETEP BIHSET M Yepe3 TeMIepaTypy, Biax-
HOCTB U TIyOuHY npoMep3anusi. KepoBblii CTIaHKK, IMPOKO PACIIPOCTPAHSICH
3]1ECh, CIIOCOOEH MPUrHOATHCS K 3eMIIe TIPH ITOHMKEHUH TEMIIepaTyphbl 1 BHOBb
BBIIIPSMJIATHCS TIPH MOTCIUICHUH. DTO 00CCIICUUBACT eMy OJIArONMPUSATHYIO 3H-
MOBKY B MaJIOCHE>KHbIE 3UMbI. BriepBble 310 siBieHne otMedeHo B. b. CouaBa u
A. H. Jlykuueroii [4] mis Boctounoit Cubupu. Heobxonumo 100aBUTh, YTO C
JMHAMHKOI TEPMHYECKHX YCIIOBHII B IIEPBYIO OYepe/ib CBSI3aHO U CE30HHOE Pas-
BHUTHE OMOTHYECKUX COOOIIECTB B TCUCHHUE BEICTAIIMOHHOTO IIEPHOIA.

B zaxmoueHune ciienyeT OTMETHTh, YTO CE30HHOMY PUTMY JaHImadTa
JaHHOTO II0sica CBOWCTBEHHBI XOJNOIHBIA JUINTENBHBIA IEPHOJ C HH3KHMH
TeMIepaTypamu, NIyOOKHM IIPOMEp3aHUeM MOYB U HEPaBHOMEPHBIM 110 MOIL-
HOCTH CHEXHBIM TOKPOBOM, KOPOTKHH MEpHOI MNPOSBICHUS OUOTHYECKHX
IMPOIECCOB, a4 TAKKE CHJIIBHBIC BETPHI B IICPBYIO IMOJOBUHY 3UMBI. Ce3oHHBIE
PUTMBI — OJIMH M3 Ba)KHEHIIMX (haKTOPOB JMHAMMKHU JaHAmadTa, KOTOpPbIE
HeO6XOI[I/IMO YUYUTHIBATH B XO3SIHCTBEHHOU JCSATCIIbHOCTH.
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POJIb AHTPOIIOI'EHHBIX ®AKTOPOB
B COBPEMEHHOM TPAHC®OPMAIINA OJIEHbUX MTACTEHII]
U ITPOBJIEMBI X COXPAHEHUS HA TAUMBIPE
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AHHOTALAS. B coBpemennslii nepron TaiMbIp CTaHOBHTCS OJHHM H3 Hamboiee
OCBaNBaeMBIX YEJOBEKOM PAHOHOB APKTHKH. JTO BiedeT 3a cO0OW HEraTHBHYIO TpaHC-
(opmarmio MpeiCcTaBIeHHBIX 3/1€Ch PACTUTENBHBIX COOOIIECTB U CHIDKEHHE KOPMOBOTO
KauecTBa CE30HHBIX MACTOMIN IMOMyISIIMA AWKUX M JOMAIIHHUX CEBEPHBIX OJICHEH.
HaGmomaroTest cyInecTBeHHBIE PETPECCHBHBIE M3MEHEHHS B CTPYKType TaHMBIPCKOM
HOMJAIMU JUKUX CEBEPHBIX OJieHeH. B 3ToM mpormecce 3amMeTHO cTajga MPOSBIATHCS
pOJIb M3MEHSIIOIINXCS YCIOBUH Cpeibl OOMTAaHMs, NPOHMCXOLINX II0J] BO3/ACHCTBHEM
NPUPOIHBIX W HETaTUBHBIX aHTPOIOTeHHBIX (akTopoB. OCOOYIO TPEBOTY BBI3BIBAET
YXYIILIEHHE U Jerpaiaiis OJICHBHX MacTOMIN M MX Ba)KHEHIIEro KOMIIOHEHTA — JIMIIAH-
HHKOB, COCTaBJIIOIIMX OCHOBY 3UMHETO palliOHa CEBEPHBIX OjeHel. B oTimmune oT Ky-
CTApHUKOB M TPABSIHUCTBIX PACTCHUH, JTHIMTAWHUKH 0oJiee MOABEp)KeHBI BHEITHEMY BO3-
JEHCTBHIO M OBICTPO BBIANAIOT U3 COCTABA PACTUTENBHBIX IPYIITHPOBOK, YTO MPHBOINUT
K MOTepe NX MacTOMIITHOM EHHOCTH. B HacTosImee BpeMs CTONT 3a1ada H3y9IeHus H3Me-
HEHMS TIPOYKTUBHOCTH JIMIIAHHIKOBBIX MACTOWIN MX BHAOBOTO Pa3HOOOpasws B 3aBH-
CHMOCTH OT aHTPOIIOI€HHBIX U KOJOTMYECKUX (PAKTOPOB MPUPOTHON Cpeabl. ITO IacT
BO3MOXKHOCTB MOKa3aTh M3MEHEHUsI BUJIOBOTO Pa3zHOOOpasys M MPOIYKTHBHOCTH JIMIIIAMH-
HHMKOBBIX KOPMOB CEBEPHBIX OJICHEW I10]] BO3JIEHCTBHEM MHTEHCHUBHOT'O BBIIAca JKHUBOT-
HBIX B YCJIOBUSIX BO3/ICHCTBYS aHTPOIIOT€HHBIX U KIMMATHUECKHX (haKTOPOB.
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ABSTRACT. In the modern period, Taimyr is becoming one of the most explored
areas of the Arctic. This entails a negative transformation of the plant communities
represented here and a decrease in the forage quality of seasonal pastures of wild and
domestic reindeer populations. Significant regressive changes are observed in the struc-
ture of the Taimyr population of wild reindeer. In this process, the role of changing
environmental conditions, occurring under the influence of natural and negative anthro-
pogenic factors, began to manifest itself. Of particular concern is the deterioration and
degradation of reindeer pastures and their most important component — lichens, which
form the basis of the winter diet of reindeer. Unlike shrubs and herbaceous plants, li-
chens are more susceptible to external influences and quickly drop out of plant groups,
which leads to the loss of their grazing value. At present, the task is to study the change
in the productivity of lichen pastures of their species diversity, depending on the an-
thropogenic and ecological factors of the natural environment. This will make it possi-
ble to show changes in the species diversity and productivity of lichen forage for rein-
deer under the influence of intensive grazing of animals and under the influence of
anthropogenic and nation factors.

IMomyoctpoB TaiimbIp mpencTaBiseT coOoi CaMyl0 CEBEpHYIO MaTepH-
KOBYIO 4acTh EBpa3uul ¢ KpyImHEHITNM eTMHBIM y4acTKOM TYHIpBL. OTO €AUH-
CTBEHHBIN Ha TeppuTopuu Poccum TyHAPOBBINA MacCUB, BKIIOYCHHBIN B CIIMCOK
200 neHHEHIIUX 3KOPErHoHOB Mupa. Ha TeppuUTOpHH C IUIOUIAbI0 CYIIH 00-
see 900 000 kB. kKM OOUTAIOT MOMYJISIIIMY AUKUX U JOMAIITHUX CEBEPHBIX OJie-
Hel. ['He3oBaHMe COTEH ThICSAY Nap I'ycel, YTOK, YaeK U KYJIMKOB MOCITYKUIIO
MPUYUHON BKIIFOUEHHS BOJHO-0OJIOTHBIX yronuil TaliMbIpa B CIIHCOK TEPPUTO-
puii, oxpaHsieMbIX 10 MexayHapoaHou kouBeHn PAMCAP.

B coBpemennsrii meprox TaliMplp CTaHOBHUTCS OZHMM W3 Hambolee
OCBaMBAEMbIX YEIOBEKOM PaiiOHOB APKTHKH. DTO BJIEUET 3a COOOW HeraTus-
HYI0 TpaHC(OPMAIMIO TIPEJCTABICHHBIX 31€Ch PACTUTEIBbHBIX COOOLIECTB M
CHIKEHHE KOPMOBOTO Ka4eCTBa CE30HHBIX MACTOMII IOMYJISIUN TUKUX U J10-
MalIHUX CeBepHBIX oJieHeil. Cpenu (opMm aHTpoOmOreHHOW TpaHchopmanuu
sKocucTeM TaliMbIpa MOKHO BBIAETHTH: CTPOUTEIBCTBO TOPOJIOB U MOCENKOB,
MIPOMBIIIJICHHBIX KOMMYHHKAINH, TPAHCIIOPTHBIX MAarucTpaneil U ra3ompoBo-
JIOB, MTOUCK M JOOBIYY MOJE3HBIX MCKOMAEMbIX, HHTEHCHBHOE CYAOXOJCTBO U
MPOJAJICHNE HaBHTAIlUM Ha peKax, 3arpsA3HEHHE BO3yXa, BOJABI U MOYBHI MPO-
MBIIUICHHBIMH BBIOPOCaMH, MCIIOIB30BaHUE TYCEHHYHOTO TPAHCIOPTA, MOXKa-
pbl 1 OpakoHbepcTBO. Kakaas n3 atux (opM B TOW MM MHOHM CTETEHH Jeii-
CTBYET Ha KOMIIOHEHTHI TyHAPOBBEIX OMOT€OLIEHO30B, BHI3bIBAsI 324aCTYIO HeTa-
TUBHBIE (0OpaTHMBbIEe 1 HEOOPAaTUMBbIE) ITOCIIEICTBUSL.

OO1men3BeCTHO MHEHHE, YTO B CBA3M C OOIIECH SKCTPEMaIbHOCTHIO
aOMOTHYECKOH Cpeabl, BRIPAKEHHON TUHAMMYHOCTBIO M JJIMTEIHFHOCTHIO BOC-
CTaHOBUTEIBHBIX IIPOLIECCOB, TYHAPOBBIE YKOCUCTEMBI BEChbMa UyBCTBUTEIbHBI
K Bo3zeiicTBHio yenoBeka [1; 5; 11].

B ycnoBusix TaliMblpa aHTpONOI€HHOE BO3ACHCTBHE HA IPUPOIHYIO
cpeny Hamboyee CYIIECTBEHHO B OKPECTHOCTSIX TOPOJIOB, IIOCETKOB U BJIOJIB
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CYXOITyTHBIX M BOJHBIX Maructpaneil. B cBsi3u ¢ TeM, 4To 3HaUUTEIbHASA YacTh
TeppUTOpUll, OCBaMBAEMOM TUKUM CEBEPHBIM OJEHEM B INEPHUOJ OCEHHUX U
BECCHHUX MUIpalUi YK€ B HACTOSINEe BPEMs UCHBITHIBACT BIMSHUE XO034ii-
CTBEHHOI JeATeNbHOCTH, HaOiomaeTcs TpaHchOpMalMs HX PAaCTHTEIBLHOTO
MOKPOBA U B LI€JIOM CHHXKAETCSI KOPMOBOE Ka4eCTBO CE30HHBIX MacTOMII.

B mpouecce exeromHsIXx MUrpanuii MHOTOTBICSYHBIE CTafa AUKUX Ce-
BEPHBIX OJICHEW OCBaMBalOT OrpOMHBIE pocTpaHcTBa TaiiMbipa. B nenTpans-
HOHM 4acTH PErHOHA MAcTOMIAMU JUIS KUBOTHBIX CIIY’KHT BCSI TEPPUTOPHUS OT
nobepexps JlemoBuroro okeana 1o miaro [lytopaHa.

B cBs13u ¢ TeM, 94TO TEPPUTOPHSI OTPOMHA, OHA OXBATHIBAET CAMBIE Pas3-
HbIC JaHAMAQTHI C MPUCYIIMMHU UM THIIAMH pacTUTENbHOCTH. [lo reoboTanm-
YeCKOMY pallOHHPOBAHMIO TEPPUTOPHUS OXBATHIBAET TPH 30HBI: 30HA apKTHUYe-
CKUX TYHJp, CYOapKTHUECKUX (TUIHMYHBIX U IOXKHBIX) TYHOP U JICCOTYHAPY.
XapakTep HCIOJIb30BaHMs MACTOWI OMNpeAeseTcs KOMIUIEKCOM (akTopos,
Cp€ar KOTOPBIX Ba*XHOC 3HAYCHHUC MMCIOT HAJIMYUC U KaueCTBCHHBIN COCTaB
KOpMOB. Beayiyio posib B pacmpeciicHHH OJCHEH Ha MacTOMINAX HrpacT U
JIOCTYITHOCTh KOPMOB, OCOOEHHO B CHexHbIH mepuoj [3; 4]. Kopmom cesep-
HOMY OJICHIO CITy’KaT NPEJCTaBUTENIN KaK IBETKOBBIX (BBICIIHNX) PACTEHUMH, TaK
Y CIIOPOBBIX (B MEPBYIO OUYepeb — JIHUIMIAHHUKN). Ecii y IBETKOBBIX MPOUCXO-
JIUT 3aKOHOMEpPHAsi CMEHa IIepHo/ia aKTUBHOH BETETAIMX MIEPHUOAOM ITIOKOSI, TO
POCT M pa3BUTHE CIIOPOBBIX, XOTS M Ooyiee MEUICHHBIMH TEMIIAMH, TPOI0JI-
JKAIOTCSl B TEUCHHE Tojia. B I1e7IoM 3TO BBI3BIBAET HEPAaBHOMEPHOCTH HCIIONb-
30BaHUsI CE30HHBIX MMACTOMIII.

Hactymnenne M HpOAOKUTEIBHOCTh BETETAIIMOHHOTO Iepuoja, a
TaKXe pachpeiesieHue pacTeHUH M0 TePPUTOPUHN 3aBHCAT OT TEMIIEPATypHOIO
pexuMa, KOTOPBIU B IIpejienax IMHUPOTHON NPOTsKEeHHOCTH TaliMbIpa U3MEHs-
€TCsI IOBOJIFHO 3HA4UNUTeNbHO. COOTBETCTBEHHO M3MEHSAETCS U BPEMEHHOI Ie-
PHO NCTIOIH30BAaHUS MAaCTOUII.

ITact6uma TaiiMbipa oOecrieunBarOT OJEHEH CaMbIM Pa3HOOOPA3HBIM
KOPMOM, OT COCTOSTHMSI M KauyecTBa KOTOPBIX 3aBHCUT M CaMO CYIIECTBOBAHHE
MOMYJISAUN KaK AUKUX OJICHEH, TaKk M MX JOMAIIHUX copoandeil. [Tostomy nx
COXpaHEHME SIBJIAETCS OJHOW M3 IIABHBIX 337[ad B PEUICHUM NPHPOAOO0XPAH-
HBIX NPOOJEeM pEerroHa B LEJIOM M OXPaHbl CpeAbl OOMTaHUS XKUBOTHBIX B
yacTHOCTH. OCOOEHHO 3TO CTAaHOBHUTCS aKTYaJbHBIM B YCIOBHAX HMPOJOIDKATO-
mErocsa CHUXCHUA YUCIICHHOCTU JUKUX CEBEPHBIX oneHeﬁ, mpu KOTOpOﬁ BaxX-
HO 3HAaTh KaKy0 POJIb HIPAIOT MPUPOIHBIE M aHTPOIIOTEHHBIE (haKTOPHI Ha pac-
TUTEIIbHBIN IIOKPOB HaCT6I/IH_I " OTACJIBHBIC BUJIbI KOpMa.

CKyCBIBaHI/Ie JIMCTBBI U MOJIOJBIX 1mo0eros KYCTapHUKOB B IIEPHOJ] BEC-
TeTaluy CII0COOCTBYET HOBOMY 3aJIOXKEHHUIO JIMCTOBBIX MOYEK M moberoodpa-
30BaHMIO, KOTOPBIE C HAYaJIOM BECEHHETrO IEepHOJa BHOBH IPOJIOIDKAIOT CBOU
POCT ¥ pa3zBuTHE. MeXaHHYECKOTO TOBPEXICHUS OT KOTBIT AUKUX KHBOTHBIX
UBBl U Oepe3ka TaKKe HE HCIBITHIBAIOT, TIOCKOJIBKY MX HEBBICOKHE KYCTHKH
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3HAYUTEIBHO YTOIUICHBI B MOIIHYI0 MOXOBYIO JIEpHUHY. BOJIBIIMHCTBO TpaBsi-
HHUCTBIX pacTeHHWH, OCOOEHHO MaccoBO MOTpeOJseMble OJCHEM 3JIaKOBBIE U
OCOKOBBIE, 00JIaIal0T CIIOCOOHOCTBIO K BETETaTHMBHOMY Pa3MHOXKEHHUIO, I10-
9TOMY CKYChIBaHHE MX IIBETOHOCHBIX IIOOErOB JI0 CO3PEBaHUSI M PACCEUBAHUS
CeMsIH He MPUBOJNT K TMOeNu pacTeHuil. bricTpoe oTpacTanue oTdyKAeHHOM
(uToMacchl CHOCOOCTBYET €€ €XKEroIHOMY BO30OHOBJIEHUIO [7].

Bce nonoxxeHuss OTHOCUTENBHO BIUSHHA AWKHX OJIEHEW Ha PaCTUTEIb-
HBIIl TIOKPOB HMPHUHUMAIOTCS alPHOPH, UCXOMAS N3 OMOJIOTHYECKHX OCOOEHHO-
creil pacteHuid. dakTHUUECKUEe MaTepUalbl, MOATBEPKAAIOIINE U ONPOBEP-
TaloIIUE ATH MOJIOKEHHS, OTCYTCTBYIOT, IIOCKOJIBKY CIIELUAIIBHBIX UCCIIEN0BA-
HUH 110 U3YYEHHUIO OTBETHOM pEakLUU BBICIIMX PACTEHUM Ha BO3JEHCTBUE U-
KHX XMBOTHBIX Ha TaillMbIpe HEe IPOBOAMWIOCH. M3yueHue 3Toro Bonpoca sBisi-
€TCs BeCbMa aKTYaJIbHBIM U JOJDKHO CTaTh HEOTHEMIIEMOI YacThIO SKOJIOTHYe-
CKOT'O MOHHUTOPHHTA.

JInmaiHUKOBBIE KOpMa SBJIAIOTCS HEOTHEMJIEMOM 4YacThIO PALMOHA Ce-
BEPHBIX OJICHEH B CHEXHBII Nepuo] roga. I xoTs MHOrHe MCCIe0BaTENH! MO/-
BEpPraloT COMHEHMIO MX 3HAYCHHE B MUTAHUM JUKUX JKUBOTHBIX, TEM HE MEHee
(haKTBI CBUIICTENBCTBYIOT 00 OOpPAaTHOM: JMKHE OJICHH BCET/IA MOENAfOT JHIIAii-
HHUK{ Ha Te€X MAacTOMINAX, I/I¢ OHW MMEIOTCS JaXXe B HE3HAYMTEIHHOM KOJIMUE-
cTBe. B CHeXHBIN Nepuoj, Korga KyCTapHHKOBBIE U TPaBSHHCTHIE PACTEHHS
NPEACTABICHB] JIHIIb MAJONUTATENBHBIM BETOIIHBIM KOPMOM, a 3amachkl MOJ-
CHE)XHOH 3€JIeHH HEe3HAYNTEIbHBI B CHIIy OMONOTHYECKHX OCOOCHHOCTEH pacTe-
HHH, SHEPreTHYECKHE MOTPEOHOCTH OJICHEH BOCTIONHSAIOT UIMEHHO JIMIIAHHHUKH.

JlmmaitHUKK SBIAIOTCS XapaKTEPHBIM KOMIIOHEHTOM DAaCTHTEIBHOTO
noxposa TaiiMbipa. OHM TIpeicTaBIEHBl 3HAYUTEIHHBIM YHCIIOM BHIOB M pac-
MIPOCTPAHEHB! YPE3BbIUAIIHO IIMPOKO — OT MOJSPHBIX MYCTHIHb N0 TaeKHON
30HBL. B TO ke BpeMsi KOPMOBYIO IIEHHOCTH IS OJIEHEH MMeEeT JINIIb OrpaHu-
YEHHOE YHCJIO BUOB; UX YacTO OOBEIUHAIOT B MOHITHE «ATeib». OCHOBHBIMU
KOPMOBBIMU JIMIIAWHUKAaMU Ha TaliMbIpe SBJISIOTCS KYCTUCTBIE BUIBL POAA
kinanonus — Cladonia (Cladonia stellaris, C. rangiferina, C.arbuscula), a tak-
xe terpapun (Cetraria cucullata, C.islandica). 1 xots osieHp moegaer Takxe
HEKOTOpBIE ApyTUe BUABI KIAIUH U NETPapuil, a TakkKe MENEeIbHUKU U alleKTO-
pHH, O JOCTOMHCTBE MACTOMII CY/ST 110 HAIMYUIO HMEHHO OCHOBHBIX KOPMO-
BBIX JIMIIAHHUKOB. B oTyiMdne oT mpoynx BHAOB JMIIAHHUKOB OHM HanOoiee
MPEJCTaBUTENBHBl B COCTaBe PACTUTEIBHBIX COOOIIECTB M 00pa3yloT B OT-
JIENBHBIX PafOHaX MOIIIHBIE MOHO-BHIOBBIE TOKPOBEHI.

B oTnmume OT KyCTapHHUKOB M TPaBSHHUCTBIX PACTEHHM, JIMIIANHUKH 00-
Jiee TOJBEp)KEHBI BHEITHEMY BO3ACHCTBHIO M OBICTPO BBIIAJAIOT U3 COCTaBa
PaCTHTENBHBIX TPYIIIMPOBOK, YTO MPHUBOIUT K MOTEpe WX MACTOWIIHON IIEHHO-
CTH.

YXynueHue KauecTBa JMIIAHHUKOBBIX MAcTOMI ABISIETCS MPpoOIeMoi
BCEX ceBepHbIX Teppuropuii. Ha TaliMblpe coBpeMeHHas: acTOMIHAS CUTYa-

325



I[Usl TAKOBA, YTO 3UMHEE COJEpKaHUEe OJeHell BO3MOXKHO TOJIBKO B €T0 3amaj-
HOM ¥ I0r0-3anaHo 4acTAX TeppUTOPUH — Ha JIEBO- U IpaBobepekse Exuces,
r7ie TPOAYKTHBHOCTh JIMIIAWHUKOBBIX NMACTOMII MOJAEP)KMBAETCS Ha JIO0CTa-
TOYHO BBICOKOM ypoBHe. OJHAKO U 37€ch MPOOJIEeMBl COXPaHEHUs JUIIANHU-
KOBBIX ITaCTOMII CTOSIT JOCTATOYHO OCTPO.

B mocnenHune ronpl Ha JMIIAHHUKOBBIE MacTOMIa jJeBoOepexbs: Enu-
cesl YCHJIMBAETCS TIPECC TEXHOTEHHOTO BO3JECHCTBHSA. DTO CBS3aHO C MPOIOI-
JKAIoLIecs SKCITyaTaluell HUTOK razonpoBoaa Meccosixa-Hopuibsck u ctpo-
UTEIBCTBOM HOBOH Tpaccel TasompoBoga CesepoconeHuHckoe-IlensaTka.
B pesynbTare oT4yA€HUS 9aCTH TEPPUTOPUH HOJ HETIOCPEACTBEHHOE CTPOU-
TENBCTBO M BO3HUKHOBEHHS MCKYCCTBEHHBIX Iperpai, KOMMH CTaad HHUTKH
TpyOOIIPOBO/IOB, HAPYIIMIACH CXEMa MUTPAMid OJEHBHX CTaJ M YCHUIMIACH
Harpy3ka Ha MacTOWINa, pacrojio)KEeHHbIe BOIM3U MECT Mepexoja 4epes Tpy-
6onpoBobl. Kpome Toro, IMImaiHUKOBbIE TACTOUINA YHHYTOKAFOTCS TSKEIOH
TYCCHHMYHON TeXHHMKOH, MCIOJIB3yeMOM 31ech Kpyrioroaudno. O0JIeT Tpacchl
razonpoBojia oceHbio 2000 T. moKa3an, 4To KOJEH OT BE3JACXOJHON TEeXHHUKH
YXOIISAT OT UHCIIEKTOPCKOM JOPOTH, BrIyOh Oeseromeii oT o0mIus JTUiaiHu-
KOB TYHJPBI, Xa0TUYHO TOKpPbIBasi OJM3IEkKaliue MPOCTPAHCTBA HA JECATKH
KAJIOMETPOB. be3 ynopspodeHus Mep HO HCHONB30BAaHUIO TSKENOTO TpaHC-
nopta B paifoHax CeBepa M CTPOroro KOHTPOJIS 3a UX BBITOJHEHHEM YHHUTO-
JKEHHE MAcTONI OyIeT MPOJOIDKATECS U B JalbHEHIIIEM.

Ilepuonnuecku cTaza OUKUX CEBEPHBIX OJEHEH MUTPHUPYIOT B MEPHOJ
CE30HHBIX MHUTpanuil ¢ JeTHHX mactomm Taiimbipa Ha JeBbli Oeper Enucei,
rJie OHM MCIOJIB3YIOT JIMIIAHUKOBBIE TTACTOUIA TEPPUTOPHH OBIBIIUX COBXO-
30B «3aps Taimbeipa» u «Tyxapa», B KOTOPBIX COACP>KUTCSI OCHOBHOE ITOTOJIO-
Bbe joManrHux ojenei Taiimbipa (10 134 ThIc. rosoB). C ycuieHueM Harpys-
K{, KOTOPYIO HCTIBITHIBAET PACTUTENBHBIN IMOKPOB MO BO3JEHCTBHEM BhINaca
U JIOMAIIHUX, U TUKUX OJEHEH, MOJO0XKEeHHEe ¢ MacTOMINAMH I TOMAIIHero
OJICHEBOJICTBA MOXKET OKa3aThCsl KPUTHUECKHM, a MOCIIEACTBUS — KatacTpodu-
yeckuMu. Y npumep stomy — LlenTpansueiil TalimMebIp.

AHasorn4Hasi CUTyauusi NpOJOIDKAET OCTaBaThCSl B BOCTOYHOM 4acTH
TallMBIpCKOTO OKpyra, TakXKe€ HCHBITHIBAIOIIEN BIUSHHUE, BBINACAIONIMICS
3[eCh CTaJ OMKHX CEBEPHBIX OJIeHEW. XOTs ClleAyeT MpHU3HAaTh HEKOTOpOe
CHIDKEHHE MX BO3AEHCTBHE Ha ITacTOMINA BCIEICTBHE CHIDKEHHUS ITOTOJIOBbBS
JUKUX CEBEPHBIX OJICHEH BBHUIY 3aBBIIICHHBIX HOPM HM3BATHS ITHX KUBOTHBIX
MIPOMBICIIOM, KOTOPBII B HACTOSIIIEE BPEMSI CTaJl OCHOBHBIM (DaKTOPOM CHIDKE-
HUS UX YUCIICHHOCTH.

IIpuunHON yXynuIeHUs COCTOSIHUS JIMIIAHHUKOBBIX [IOKPOBOB SIBIISIETCA
1 OyZeT ocTaBaThCs B JajbHEHIIEM denoBedecKnid (PakTop — OTHOIIIEHUE OJie-
HEBOJIOB K MacTOMIIaM, Ha KOTOPBIX OHM BBIIIACAIOT CTaJla JOMAIIHUX OJICHEH,
W JI0 TeX MOp, IoKa UMM He OyzAeT Npu3HaHa HEOOXOJUMOCTh COOJIIOAEHHS
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TEXHOJIOTHH BBINAca XXMBOTHBIX U MOAEp)KaHMs nacTonIeooopoTa, 6e3 KoTo-
PBIX HEBO3MOXKHO COXPaHEHHUE MPOTYKTUBHOCTH MACTOMIII.

K opHOMY M3 MOIIHBIX (DaKTOPOB HETATHBHOTO BO3JECHCTBHS HA PACTH-
TeJbHBIA MOKPOB PETHOHA CilelyeT OTHECTU M MPOHU3BOJCTBEHHYIO JesTelb-
HOCTh Hopuibckoil TopHO# KOMITaHuu, B pe3yibTraTe KOTOpoil B aTMocdepy
MOMNAaJa0T U IIEPEeHOCSITCS Ha OOJblIMe PacCTOSHHE 3HAYUTEIbHBIE 00BEMbI
3arpsA3HsIonX BemecTB. COBpEMEHHBIE JaHHBIC, MONYyYCHHBIE NPH aHAIN3E
PacTUTENBHBIX U KUBOTHBIX P00, 0TOOPAaHHBIX C pa3HOYIAJICHHBIX OT HCTOY-
HHKa BBIOPOCOB IUIOMIANOK, CBHICTEIBCTBYIOT O CEPhE3HBIX M3MEHECHUIX MPH-
ponHOil cpensl B paguyce cBbimie 100 kM. PacTurenbHblil TOKPOB U B LIEIOM
BCA OKpyXkaromasi cpeaa 3a npexnenamu 100-KUIOMETPOBOIO PAacCTOSIHUS B
CEBEpHOM HAIPaBJICHUHM OT MCTOYHHKA 3arpsa3HEHUS CBOOOAHA OT HAJIMYUSA
3arps3HAIONIMX BEIIECTB, O YeM CBMICTEIbCTBYIOT TaHHbIE O HUPKYJLIIHU
AJIEMEHTOB B TPO(PUYECKUX LENsX OMOIEHO30B U COJCPIKAHUHU TSDKEIBIX Me-
TaJUIOB B JIPYIMX OMOJIOTHYECKUX 00BeKTax (PhIObI, MEJIKHE TPBI3YHBI U Jp.).
Tak, aHaJIM3 TOHHBIX OTJIOXKEHUM U3 03€pa Ha CEBEPO-BOCTOKE TalMbIpa MoKa-
3aJ OTCYTCTBHE IOCTYIUICHUS JJIEMEHTOB M3 atMoc(epbl, a KOHIIEHTpauus
TSDKEJIBIX METAJUIOB B TKaHSAX PBHIO M JIMMUHIOB HE IIPEBBIIIAET TAKOBYIO B
obpasuax u3 apyrux touek Apkrudeckoro Cesepa [2; 18; 20].

Taxum 00pa3oM, OCHOBHOW apeast MOMyJISIIMN AUKUX CEBEPHBIX OJNEHEH
HaXOAMTCS 3a TpeJieslaMy 30HbI BIMSHHS a3POTEXHOTEHHBIX BBIOPOCOB, U pac-
TUTENBHBIN TOKPOB Ha JIETHUX MAacTOMIAX M OOJbIIeH 4acTH MEepexoJHBIX
nacTOuI CBOOO/EH OT 3arpsA3HAIOIMX BemlecTB. IlocTymienie nx B OpraHu3m
oJIeHe! depe3 MOTpebieHHe KOPMOBBIX PAacTEHHH BO3MOYKHO JIMIIb HA y4acT-
Kax BbINIaca B Ipuierarmux K HopuisckoMy NpOMBIIUIEHHOMY paiioHy HacT-
OuHBIX TeppuTopusax. OTHAKO OCEHHE-BECEHHHE MHIPAILlUU OJICHEW B ITOH
YacTH apeajia MUHUMAJIbHBI, a Ommkaiiimas Kk HIIP ocBanBaeMasi >KHBOTHBIMU
TEPPUTOPHUS 3MMHETO BBITaca paclojlaraeTcss B CEBEPO-3aMagHBIX OTPOTax
mwiato ITyropana B obmactu cpemHero u cimaboro 3arps3HEHUs. Xapakrep U
MEXaHU3MBbl NOCTYIUICHUS 3arps3HAIOIINX BEHIECTB MO MUILEBBIM LEMSIM pac-
TEHHE-0JICHb U PacTeHHEe-0JIeHb-4eNIoBeK Ha TaiiMbIpe He U3ydeHsl U TpeOyroT
MPOBEICHUS CIIEUAIbHBIX UCCIEN0BaHUI.

OKcIuTyaTanusi MacTOWII U BCECTOPOHHUM KOHTPOJIb 32 UX PallMOHAIb-
HBIM HCIOJBb30BaHUEM OCYLIECTBUMBI TOJBKO MNPU HAJIWYHMU MOCTOSIHHOW WH-
(hopMay 0 COCTOSITHMM KOPMOBBIX pecypcoB. Bce mpobiemsl, CBS3aHHBIE C
WCIIONIB30BAaHUEM W COXPAaHEHHWEM IIaCTOMWII, OCTAHYTCS HEpEIICHHBIMH 0Oe3
OpraHU3aIH Ha TOCYIapCTBEHHOM YPOBHE yUeTa CEBEpPHBIX 3€MeNb U OIEHKU
MX Ka9€CTBEHHOTO COCTOSHHS.

OO0m1ast TeHACHINS U3MEHEHUS PACTUTEIHFHOTO TIOKPOBa OMOMa TYyHIPHI
Ha yBEJMYCHHE TeMIIepaTypbl BO3AyXa, CBI3aHHOE C INI0OOATBHBIM ITOTETIIICHH-
€M KJIMMaTa 3aKJII0YaeTcsl B pOCTe HA3eMHOW (PUTOMACCHI, YTO OTPa’KaeTCs B
yBenmueHnn NDVI — BeretanioHHOro WHAEKca, XapaKTepU3YIOIEro WHTEH-

327



cuBHOCTH (poTocunTe3a. [lo [18] ycTOHUMBEIA TUHEHHBIA TPEHI U3MEHCHUS
uHAekca Ha uHTepBaie ¢ 1982 mo 2017 rr. xapakrepusyercs TEMIIOM POCTa
okono 7*107 ex. NDVI/rox. OHAaKo B PErHOHATLHOM IIAHE H3MEHCHHS
NDVI He oMHaKOBBI M Pa3IMyYalOTCsl HE TOJBKO 10 TEMIIaM U aMILUIUTYAE, HO
U [0 HaNpaBJICHHOCTH U3MEHEHUH. YCIOBHO YKa3aHHBIC MIPOIECCHl HIMEHYIOT-
Csl KaK «O03eJIeHeHHe» U «molOypeHue» TyHApsl. B EBpasum Tepputopuu, rue
MPOUCXOJHUT «O3EICHEHHE» U «OOYpEeHHE» PACTUTEIHLHOTO MOKPOBA TYHIPHI
MPaKTUIEeCKH CpaBHsHCH [13].

OTtmeTnM, 9TO MO NaHHBIM MeTeoHaOmromeHuit Ha Cesepa Cpemneit
Cubupu 3a nmocinenaue 50 €T cpegHErofoBas TEMIEpaTypa BO3LyXa IO JIH-
HelfHOMY JieT Bo3pocia npuMmepHo Ha 2,6°C, seTHss yBenaumuunach Ha 1,7°C,
Becennss Ha 2,8°C. CpenHe-mionbCKas Temmeparypa Ha TaliMbipe B paifone
noc. JIMKcoH 3a 3T0 Bpems yBenuumiack Ha 4°C, moc. Ycre-Tapest u Kpectsi
[Tscunckue — okosto 2°C (MomenbHas peKOHCTPYKIMs), Xatanra — okojo 1°C.
[IpencraBneHue O CTPYKTYPHBIX HW3MEHEHMSAX PACTUTENBHBIX COOOIIECTB
TYHZPBI OBUIH TIOJIyYEHBI NIPU MMOBTOPHBIX paboTax Ha TEPPUTOPUSIX, TTIE paHee
MPOBOIMIIUCH OOTaHMYECKHE HCCIIeIOBaHus. JTO HaOmoneHus Ha TaiMbIpe Ha
TapeiickoM ctaunoHape ¢ uHtepBanoM 40 net [7] Ha JukcoHe ¢ HHTEpBaIOM
30 set [9], Ha Bocrouno-Erpomnetickom Cesepe (bonpiesemenbekas u Maio-
3eMerbcKas TYHAPHI, ocTpoBa bapenieBa Mops) ¢ uaTepBanom 16-18 mer [6].
Kak moxazanu pe3yabTaTsl paboT, CTPYKTypa pacTUTEIBHOTO MOKPOBA U CO-
cTaB (pIIOPHI 30HABHBIX COOOIIECTB HE M3MEHHIICS, HECMOTPS. HA HHCTPYMEH-
TaJIbHO 3a(pUKCUPOBAHHOE yBEINUEHHE TEMIIEPATyPhl BO3/1yXa U TIOYBHI.

MO:KHO TIPENION0KUTh, YTO B CPETHECPOUHOI NEPCTIEKTHBE 30HAIBHbIE
Co00IIIecTBa COXPAHIT CTPYKTYpY CTaOMIBHOM, a UX peakiys Ha MOTETICHUE
KIMMaTa OyZeT COCTOSTh B pocTe (pUTOMAacChl B paMKax CIIOXHBIICHCS (HUTO-
ctpykrypsl [10]. B nanbheiiiniem Hen30eKHbI Ka4€CTBEHHBIE CTPYKTYPHBIE H3-
MEHEHHS COOOIIECTB C NMPOABIKEHHEM 30HAIBHBIX TPAaHMI] B HAIIPABJICHUE TEM-
nepaTypHOro rpagueHta. Ha MeXrpaHHUHBIX TEPPUTOPHSIX M B MHTPa30HAIb-
HBIX COOOIIEeCTBaX MOTEIUICHHE KIMMaTa Y)K€ MPUBEIO0 K U3MEHEHHIO CTPYKTY-
PBI COOOIIECTB, BEIPAXKEHHOE B YBEINUCHNUH IPOSKTUBHOTO TTOKPHITHS U (uTo-
Macchl BUJIOB, ONITUMYM YCJIOBHH CYIIECTBOBAHHMSI KOTOPBIX PAacHOJIOXKEH B 00-
Jiee I0’KHBIX PacTHTENBHBIX 30HaX. [IpuMmep ToMy — pa3pacTaHue KyCTapHHKO-
BOH MBBI B paiioHe mocenka Xapil (TpaHMIA MOJ30HbI I0XKHBIX CYOapKTHYECKUX
TYHZP), XOPOIIIO 3aMETHOE IIPH CPaBHEHUH CHUMKOB 1968 1 2013 1T.

B 3akmroueHnn ciegyeT OTMETHTb, YTO B HACTOSIIEE BPEMs CTOMT 3a/1ada
W3y4YCHUS W3MEHEHHS NMPOAYKTHBHOCTH JMIIAHHUKOBBIX ITACTOMI NX BHIOBOTO
pa3Ho00pa3us B 3aBUCHMOCTH OT aHTPOIOTEHHBIX M YKOJOTMYECKUX (haKTOpPOB
NPUPOTHON cpedsl. DTO TacT BO3MOXKHOCTBH ITOKa3aTh HM3MEHEHHS BHJIOBOTO
pasHooOpa3us M MPOAYKTHBHOCTH JIMIIAHUKOBBIX KOPMOB CEBEPHBIX OJICHEH
MO/1 BO3JIGHCTBHEM HMHTEHCHBHOTO BbINAca >KUBOTHBIX M B YCIIOBHSIX BO3JCH-
CTBHUSI QHTPOIOTEHHBIX (aKTOpoB. Kpome 3TOro mosiBUTCS BO3MOXKHOCTH Olle-
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HHUTb COCTOSIHME NMACTOUIIHBIX TEPPUTOPHI B CHEXKHBIH TIEPUOA U ONPEJEIHUTh
UX KOPMOBYIO €MKOCTh MOJJOOHOTO poja paboTsl mpoBoamiuch B COBETCKOM
Cotoze B 1980-x romax ¢ ucroib3oBaHreM Maioii aBuauuu (AH-2) Gonbmmmu
KOJUIEKTUBAMH T€000TaHUKOB. DTH JIaHHBIE K HACTOSIIEMY BPEMEHH YCTapelIH.

CoBpeMeHHbIE HCCIEOBaHUS B 3TOM HAINPABICHUU C MPUBICUCHUEM
KOCMHYECKHX TexHosorui [6; 12; 14] MoryT ObITh HCIIONB30BAHBI MPU pa3pa-
60TKE METOANKN OLIEHKH COCTOSHUSI MACTOMIIHBIX TEPPUTOPUH U aHAIU3A JIHU-
XCHOOHMOTHI B PETHOHE, a TAKXKE METOANK BOCCTAHOBIICHNUS HAPYIICHHOTO pac-
TUTEIHFHOTO MOKPOBa M pa3pabOTKe MEPONPHUSATHH (TEXHOJOTHH) IO €ro BOC-
CTaHOBJICHHIO.

Bpewms npoBenerns paboT M0 KOCMOCBEMKE PAaCTUTENBHOTO ITOKPOBA —
aBI'YCT-CEHTA0pb, MECTO IPOBEJCHHUS B IEPBYIO O4epelb — CeBep DBEHKHU
(Tepputopus Moepo-Kotyiickas koTioBuHa — Mexaypeube Moitepo-Kotyit),
rZie B 3UMHUI IIEPUOJ BBIIACAIOTCS AUKUE CEBEPHBIC OJICHU TAMMBIPCKOM I11O-
nymsauud. Jst BeIOopa KITI0YEBBbIX yYacTKOB C JHIIAHHUKOBBIM ITOKPOBOM MO-
J)KeT OBITh UCTHOJNb30BaHa TeoOoranuueckass kapta P. L. lllenkyHoBoit [14].
Jns Bu3yanuzanuu KapTorpaduuecKuX JaHHBIX COCTOSIHUSI PacTUTEIbHBIX
c000IIecTB, MX KOMIUIEKCHOIO KOTHHTHBHOTO aHalH3a, IIPOBEPKH M ampoda-
IIMM THIOTE3, MPOTHO3UPOBAHUS MIPEIIOIAaracTCsl HCIOIb30BaTh COBPEMEHHbIE
T'UC-texHonorun U KoMmmeloTepHoe MoxaenupoBanue [10; 19]. i ananusza
BIIMSTHUS TTOTOAHO-KIMMAaTHIECKUX (PaKTOPOB Ha MOIYJISIIUIO U Cpeny ee oom-
TaHWS TPEINPHUHATh OHMOKINMATHYECKHH IOAXOJ, IPEICTABICHHBIN paHee B
METOJIMYECKHUX YKa3aHMAX 0 MOCTPOCHHIO U IPAKTHIECKOMY HCIIOJIb30BAHHIO
B «BHOKIMMAaTHYECKON MOJIETH apeaa JUKUX CEeBEPHBIX oneHew» [11].

BrImensnoskeHHOE BBI3BIBA€T HEOOXOJMMOCTh OLIEHKH M aHaiu3a (ax-
TOPOB aHTPOIIOTEHHOTO BO3JEHCTBUS Ha YEJIOBEKA W TYHJPOBBIE YKOCHUCTEMBI
paifoHa, 1 pa3paboTKy YCOBEPIICHCTBOBAHHBIX PEKOMEHAALNI M0 UX OrpaHu-
YEHUIO, CHCTEMBI MOHHUTOPHHTA 32 COCTOSIHMEM OMOTHL. DTO Oomperesnsercs, B
MEpBYIO OUepeb M TEM, UTO B Onmkaiiiel nepcrnekTuBe Ha TalMblpe HAYHYT
pa3pabaTbIBaThC KPYIHBIE MECTOPOKACHHS YTJICBOJOPOJIOB Ha HECKOJIBKUX
JMILICH3UOHHBIX y4acTKax.
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AHHOTALMS. PaboTa mocBsmieHa H3yYeHUIO BEIIECTBEHHOTO COCTaBa MOYB, Pa3BH-
BAIOIINXCS B PA3IMYHBIX JIAHAMA(THBIX YCIOBUSAX CPEITHETOPHBIX TPOIHYECKUX JIECOB
Y AMEIOIINX OTIMYUTEbHBIE 0COOCHHOCTH T€OXUMHIECKOW MHUTpAIMK BeriecTa. Pas-
pe3bl 3aI0KEHBI B aBTOMOPQHBIX, TPAaHC-aKKYMYJISATHBHBIX W TOJYTHAPOMOP(DHBIX
YCIOBHAX TOYBOOOpa3zoBaHus. PaccMoTpeHo BiusHHE penbeda Ha (HopMHpOBaHKE
pPacCTUTENBHOM MOACTUIIKK U U3MEHEHHE 30JIbHOCTU OIABIINX BETBEH U JIUCTHEB.
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ABSTRACT. The work is devoted to the study of the material composition of soils that
develop in various landscape settings of mid-mountain tropical forests and have distinc-
tive features of geochemical migration of matter. The sections are laid in automorphic,
trans-accumulative, and semi-hydromorphic conditions of soil formation. The influence
of topography on the formation of plant litter and changes in the ash content of fallen
branches and leaves is considered.

Beenenne. M3ydyeHne reoXuMU4eCKUX MPOLIECCOB — OAHOIO M3 IyTEH
MacCOBOW MUTpAILUU 3JIEMEHTOB — SIBJISIETCS aKTyaJIbHOW 3ajadyeil Jyisl MOHU-
MaHusl (DYHKIIMOHUPOBAHUS CHCTEMBI «PACTEHHS-PACTUTENbHAs IOJACTHIIKA-
nouyBa» u Ouoceps! B menoM. B ropHeIX paifoHax mporeccsl IOYBooOpa3oBa-
HUS TPUOOPETAIOT YHUKAIBHBIE OCOOCHHOCTH W OCIOXKHSIOTCS MPOLIECCAMU
nepepacnpenenenus BemectBa. OHU, B CBOIO O4Y€pe/b, 3aBUCAT OT MHOTHX
(hakTOpOB: CTENCHU YBIIAXHEHUS, PACTUTEIBHOCTH, KPYTH3HBI CKJIOHOB, MeXa-
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HUYECKOT'0 COCTaBa, OJIM30CTU IPYHTOBBIX BOJ M Jp. C LesIbI0 N3yUeHHUs reo-
XUMHMYECKMX MHIpaluil u3ydascs mpolecc nepepacipenesieHus BellecTBa B
MOAYMHEHHBIX JaHAmAadTax ¢ y4eTOM BIUSHUS PACTUTENEHOMN MOJICTUIIKH.

Tepputopust nmapka BKJIIOYaeT B ce0sl JIBE camble BHICOKHE BEPILHHEI
rwiato Jlanr buan: bunyn (2287) u Hyii0a (2167), u siBisieTcs OJHAM U3 KPYTI-
HEMINX HaIMOHAJIBHBIX IapkoB BreTHama mo ruromaau. Teppurtopus mapka
CIIOKEHA BYITKAaHHYECKUMH TOPOIaMU FOPCKOTO M MEJIOBOTO BO3PAacTa, KOTO-
pbl€ UMEIOT CJIOKHBIN JIMTOJIOTUYECKH COCTaB U MEPEKPHITHI MOITHOM KOpOH
BbIBeTpHBaHUA. Kopa BEIBETpHBaHUS, pOpe3aHHAss HECKOJBKUMH KPYITHBIMU
BOJIOTOKaMH, COXpaHSETCS 37eCh Onarogaps OTCYTCTBHIO 3PO3HMOHHBIX IIPO-
[IECCOB Ha CKJIOHAX, MOKPHITHIX 3aKPBITBIM TPOITMYECKHAM JIECOM, TIOUBHI TOJ
KOTOPBIM NEPEBOAAT OCAAKH B TOBEPXHOCTHBIN CTOK.

MertopoJorus. VcciaenoBanus IpoBOIWINCE Ha Teppuropuu FOxHOTrO
BrerHama B HanmonanpHOM mapke bumynm Hyitba. Ha teppurtopum Harmo-
HAJILHOTO Mapka ObUT BBIICICH KIIYEBOi yyacTok (puc. 1), B mpeaenax KOTo-
poro ObUl co3laH JiaHAIAGTHO-IKOJIOTHUECKHH CTalMOHAap. 3aJ0)KeHHbIC
HaMHU B paMKaxX KaTeHbI IIOUYBEHHBIE Pa3pe3bl ObUIM MPUYPOUYCHBI K dJIEMEHTaM
CTPYKTYPHO-ICHYZallMOHHOTO penbeda: B BepXHEH yacTh XpedTa, Ha CKIOHE
CTPYKTYPHOTO XpeOTa M B HIDKHEH 9acT ckiioHa. OQUH y4acTOK pacmoiarali-
csl y IOTHOXKHS CKJIOHA Ha OCTPOBE, 00Pa30BaHHOM MEPHOIUYECKUAM BOIOTO-
KOM, IO3TOMY €T0 MOKHO OTHECTH K CTPYKTYPHO-(GAIOBHAIHLHOMY pelbedy
(puc. 2). B Mecrax 3al0EeHHs TTOYBEHHBIX CPE30B OTOMPANN PACTUTECIBHBIN
omnaj Ui NOCAEIYIOMEro 030JICHHUS.

Puc. 1. HarmonanesHsit mapk bunyn Hyiiba — koHTYp TeppuTopun
0003Ha4eH cepoii TuHuel. CripaBa HAXOAUTCS CpeTHEMACIITA0HOE
H300pakeHHe TEPPUTOPHHU - 00BEKT HccienoBanus (Oensiii kpyr) [2]
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Puc. 2. T1-T5 — nouBeHHBIE pa3pe3bl U TOYKH OTOOPA PACTUTEIHLHOTO OMaja.
I'enetnyeckue THITBI penbeda: CTPYKTYPHO-ACHYAALNOHHBINA penbed:
1 — rpebGeHb CTPYKTYypHOH I'PSABL; 2 — CKIOHBI CTPYKTYPHOU TPSIIBI;
3 — HOBEPXHOCTH I'PEOHS MEKIOKONHHON TPSIIIBL; 4 — CTPYKTYPHBIE TEPPACHI;
5 — CKaJIBHBIH OTTOPXKEHEIT; CTPYKTYPHO-3PO3HOHHBIN penbed;
6 — BOJ10COOpHBIE MOHIKEHUS HA TOBEPXHOCTH CTPYKTYPHBIX TPSIL;
7 — n0OMHBI; 8§ — KOHYCBI BBIHOCA; CTPYKTYPHO-(IIIOBHATIBHBIN pebed;
9 — ce3oHHBIH 0cTpoB; 10 — pycio peku

ITpo6onoAroToBKy MpoOBOAMIN B TaOOPATOPHBIX YCIOBUSAX: CYIIKa 00-
pasIoB 10 BO3AYLIHO-CYXOTO COCTOSHHS, pa3/ielIeHHEe PacTUTENILHOTO OIaja
Ha (paKIUM — JHUCThsI U BETBU, N3MEIbUCHHE KEPAMUIECKUM HOXOM M B3Be-
MmuBaHMe (pPaKkOUi HA aHAJIMTHYECKHX BECaxX, O30JICHHE B KEPAMHUYECKHUX
THIJISIX B My(eNbHOH Mmeun MeToloM cyxoro osoieHus [6]. [Ipu momyuenun
30JIBI OCYIIECTBILSUTH JBOMHHYIO MMOBTOPHOCTH. OOpa3ubl 30JI6I OMasa u oopas-
IIbI TIOYBBI TOTOBHJIH JUISI TIOCJIC/TYFOIIIETO OIIPEIEIICHHS BaIOBOTO CO/IEPKAHMSA
aneMeHTOB (1H a30THOKHMCIIOE IKCTparupoBanue). OnpeneneHue dIeMEeHTOB U
TSOKETIBIX METAJUIOB B OTOOPAaHHBIX MOYBEHHBIX NMPOOaxX MPOBOAMIH C ITOMO-
MIBI0 MAacC-CIIEKTPOMETPa ¢ MHIYKTHBHO CBs3aHHOW mumasmoii PlasmaQuant
MS Elite S-NR:11-6000ST043 B Hay4HO-00pa30BAaTEILHOM ILIEHTPE KOJUIEK-
TUBHOTO ToNb30BaHus «Cnextpomerpus u xpomarorpadus» O®I'BYH Unctu-
TyT 6nonoruu IOxuHBIX Mopeit M. A. O. Kosanesckoro PAH.

Pe3yabTaThl u 00CyxKIeHHE.

Pacmumenvnuii onao. Pacturensublii onaa (GopMHUpOBaJICS JECHBIMU
cooOIiecTBamMy, TPOM3PACTAIOIMMHA Ha OTAEJIBHBIX TOYKaX: COCHOBO-
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JIMCTBEHHBIN JieC Ha MOBEPXHOCTH CTPYKTYpHOTO rpeOHsi xpedra (Touka 1),
CpeHe-3aKPBIThIN IHUPOKOIUCTBEHHBIN JIeC C Pa3BUTBIM TPABSHUCTHIM SIpY-
COM Ha II0JIOTOM CKJIOHE (TO4Ka 2), MIMPOKOJIMCTBEHHBIH JIEC C TPEMs JpeBec-
HBIMH sipycaMH W (pparMeHTHPOBAHHBIM TPAaBSHUCTBIM SIPYCOM Ha KPYTOM
CKJIOHE M y OCHOBaHHs CKJIOHA (TOYKH 3 M 4 COOTBETCTBEHHO), MPUOPEIKHBIH
JIMCTBEHHBIH Jiec (Touka 5) [2].

B xadecTBe mOKazarens, AEMOHCTPHPYIOMIETO CIIOCOOHOCTH PacTH-
TENBHOTO OIlajla BOBJIEKATh PA3IMYHBIN 0OBEM BelIecTBa B INPOIECC MUTpPa-
UM, HaM{ OBUT BRIOpAH MMOKa3aTelb 30JIbHOCTH, KOTOPHIH, C OJHOM CTOPOHHI,
MO3BOJISIET BBIIBUTH KOJMYECTBCHHBIC pa3indus B 00BEME BEHIECTBA, IOCTY-
TMAIOIIETo U3 OMaja, U, C IPYroil CTOPOHEI, MO3BOJISIET BIOCIECACTBHA IPOBECTH
JIeTaldbHbIN (II03JeMEHTHBIN) aHanu3 moyydyeHHoll 3o0ibl. VccnenoBanue co-
MIPOBOYKAAJTIOCH CIOKHOCTSAMH C OINIpe/ieIeHHeM pacTeHUH, OJICKAIINX 30J1e-
HHIO, ¥ BBIJICJICHHEM MapKepHBIX PAaCTEHHH, KOTOPbIE MOXHO OBUIO OBI MC-
MOJIB30BATh AJISI OTCICKUBAHUS M3MEHEHHN HAKOIJICHUS 30JbHBIX JIEMEHTOB
B pacTHTeNbHOM omaje. [IpoBeneHHbIe MCCIEAOBAHUS YYUTHIBAINA TOT (DAKT,
YTO 30JIbHOCTb JINCTHEB 3aBUCUT OT BUJA PACTEHUU U YCIOBUM OKPYXKarOLICH
cpensl (MOYBCHHBIC YCIOBHUS, THAPOTCPMHUUCCKUI PEKUM U HEKOTOPHIE ApY-
THe), a TaKXKe IOoABEepP)KeHa Ce30HHON AnHamMuKe. [lomydeHHbIe TaHHbBIC TIPHBE-
IeHbl B Tabmmre 1.

B 3aBucumocTH 0T ocobeHHOCTeH penbeda ydacTka HpOCICKUBACTCS
W3MEHECHHE 30JIbHOCTH PaCTUTEIFHOTO omaja. Takum o0pa3oM, ipu ABIKCHAN
OT aBTOMOP(HBIX YCIOBUHA BEPIIUHBI TPSAIBI K TPAHC-aKKYMYIIITUBHBIM YCIIO-
BUSIM CKJIOHOB TPS/IbI 30JIbHOCTH BETOK M JIUCTHEB YMEHBINIAETCS U YBEINYHBA-
eTCsl K aKKyMYJIITUBHBIM YCJIOBHSIM, JOCTHTasi TaM MaKCHMAaJIbHBIX 3HAYCHHH.
30JIbHOCTB JIUCTBEB OT aBTOMOP(MHBIX K aKKyMYJIATUBHBIM M aKKyMYJISITUBHO-
MOYTUIPOMOP(MHEIM yCIIOBUSAM Bo3pacTaeT B 2,1 u 1,6 pasa, a 30JHOCTh Be-
ToK — B 3,3 u 1,7 pa3a cootBercTBeHHO. Takum 00pa3oM, penbed (IogHOKME
CKJIOHA, aKKyMYJSITUBHBIE YCIIOBHS) M CTaOMIIbHOE YBIakHeHUE (OIU30CTh
TPYHTOBBIX BOJ) OIMPEICISIOT MAaKCUMallbHBIC 3HAYCHUS 30JIbHOCTH CMEIIaH-
HOTO OTaja JJIs aKKyMYJIATUBHBIX YCIOBHUI OCHOBaHUS CKiIoHa — 5%. Ha kpy-
THIX YYacTKaX CKJIOHa (TpaHC-aKKyMYJISTHBHBIC YCJIOBHUS) CIIOCOOHOCTBH pac-
TEHWH yJIaBIABATh 3JIEMEHTH CHIDKACTCS, B PE3yIbTATe YEro 30JbHOCTh CHU-
xkaercst 10 1,8% 1o cpaBHEHHIO ¢ aBTOMOP(HBIMH YCIIOBHSIMH, TIE OHa CO-
crasisiet 2,1%.
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Tabuuma 1
30bHOCTH BETBEN U JTUCTHEB U UX COOTHOIIEHHUE
B PA3IUYHBIX JAHAIIA(THBIX YCIOBHUIX

CooTHolieHe 301bHOCTh | 30IBHOCTH Cpenuss
Ioxa3arenu o
BETBEH M IUCThEB | BeTOK, % | mucTheB, % | 30JIBHOCTH
0,
Touxa o160pa B PACTUTEILHOM omaza, %
omaje

T1 — aBToMOpdHEIE 0,40 12 2,95 208
YCIIOBHS
T2 — tpanc-
AKKyMYJISITUBHBIC 0,14 1,06 2,48 1,77
YCIIOBHS
T3 — tpanc-
AKKYMYJISITHBHbIC 0,59 1,07 2,46 1,76
YCIIOBHS
T4 — akKyMyISITHBHBIC 0,12 3,03 6,00 5,01
yCIIOBHS
T5 — akkyMyJISITUBHO-
HOTYyTHAPOMOpPdHBIE 0,27 2,05 4,75 3,39
YCIIOBHS

IToHumaHnue BEUIECTBEHHOI'O COCTaBa PACTUTEIBHOrO OMajia C yYETOM
€ro yJepXaHHsl Ha IOJIOTMX CKJIOHAaX, a TaKXKe I'PAaBUTAMOHHOTO CMELICHHS
MpU ONAJaHUM U CMELIEHUU JINCTHEB HA KPYTHIX CKJIOHAX, IO3BOJISIET B MOJI-
HOM Mepe OLIEHUTDH BIIMSHUE KPYTHU3HBI CKJIOHA Ha T€OXUMHYECKHUE MUTpALU-
OHHBIE Tporiecchl. IIpoBeIEHHBIN XUMHUYIECKUH aHAJIN3 30716l (Ha COJepKaHue
Mg, K, Ca, Mn, Cu, Zn, Sr, Pb, Al, Fe, Ti, Si, a raxxe Na, P, S, Cl) onmaxa
BETBEH W JIUCTHEB TO3BOJWJI BBIABUTH JJIEMEHTHI (pHUC. 3), MOCTyMaroniue
BCJIEJICTBHE PA3JIOKEHHUS OTaZa B OPraHOTEHHBIE TOPU30HTHI TI0YB.

Famg/kg
1% Fe mg‘fl;‘gh
Al gikg Mg mg/kg Mo mark
Ve 8% M mggf:z Mo moig
‘\ K mgikg
8%
\-‘ K mafkg
Ca mgikg 12%
7%
. Na mg/kg
BnewenTe, npeoGnasaicuie 8 2% BnemenTi, npeoSnasaoume Gamgikg
COGTABS 3Nl ONAAA BETOK GOGTABS 30Nk ONAE NACTEED 7%
P mgrkg o
4%
Cu mg/kg Na mg/kg
Cumgkg ggw’ﬂ 43% 4%
59 % P mg/ikg
Mn ma/kg 4%
1%
Smakg
8%
1N mgrkg
2%

Puc. 3. DiieMeHTHBIH COCTaB 30JIbI OI1aJ1a BETOK M JINCTHEB
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OTMeUeHO CYIIECTBEHHOE COo/lepyKaHue MIeTouHbIX dmemeHToB (Ca — 7%,
K — 8-12%, Mg — 8-10%) u Meramnos (B T. 4. Tspkensix) (Mn — 1-2%, Al — 2-
9%, Fe — 1%, Cu — 43-59%). KpoMe OTMCUCHHBIX Ha THAarpaMMe 3JIEMCHTOB, B
KOJIMYECTBE JIeCATHIX Jojiel % coneprkarcst ZN U Sf; COThIX o€ % — AuarHo-
cTHUYecKHe 3meMeHThI xkento3émoB (Pb, Ti, Si). B aOcomoTHBIX 3HAYCHHAX KOH-
HEHTPALs OTHEIbHBIX OJIEMEHTOB JIOCTUTACT CYIIECTBEHHBIX 3HAYCHUMH,
Hanpumep Cu — 352,6 1/kr 301161 BeTOK U 185,5 T/KT 301161 MUCTHEB. JlabHeimme
WCCIIEJOBAHMS TIO3BOJISAT OIICHUTD BKJIA]l PA3IMIHBIX BHIIOB PACTCHUI B OHOTeo-
XIUMHYECKHH KPYTOBOPOT BEUIECTBA TPOITMUECKHUX JIECHBIX SKOCHCTEM.

Iouswl. VccnemyeMble TOYBBI OBUIM MPEICTABICHBI JKENTO3EMaMU
(Touka 1-4) W aJUTIOBHANBHBIMK TIOYBaMH (Todka 5). st BCceX TOpHU30HTOB
ompeneNsii MeTayibl (B T. 4. Tsokensie) (Mn, Cu, Zn, Sr, Pb), meno4nsie 3Je-
MEHTBI, y4acTByIOIIMe B arperauuu ((IoKyiIsuuu) noyBeHHbIX yactun (Mg,
K, Ca), a Takke auarHocTudeckue 3neMeHThI xento3émoB (Al, Fe, Ti, Si) [4].
ITonHble naHHBIEC IPUBECHEI B TabuIe 2.
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COZIep)KaHI/Ie 3JIECMCHTOB B TOPU30HTAaX UCCICAOBAHHBIX TOYB

Tabuma 2

Onemenmur Al, Fe, Ti, Si

Mg K Ca Al Fe Ti Si Mn Cu Zn Sr Pb
Touka 1
MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT
At 198,6 3425 33,0 5011,7 1512 69,6 3796,6 11,0 3,0 9,9 2,2 6,2
Al 2229,0 403,9 1144 49195,0 36920 491,6 564,3 105,0 11,8 109,8 51 34,4
A2 170,4 179,5 23,4 14219,8 2640 20,4 239,1 12,3 1,3 12,0 2,3 18,9
B 354,4 628,2 3,2 32346,3 30848 175 1684,6 151 53 12,8 34 50,9
C 262,4 893,1 0,8 25869,0 27765 4,8 8163,2 38,3 11,4 19,9 44 62,6
Mg K Ca Al Fe Ti Si Mn Cu Zn Sr Pb
Touka 2
MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT
At 376,6 371,0 21,0 12092,1 6508 78,5 9314 16,1 55 14,8 14 8,2
Al 205,8 2419 17,0 43636,4 28188 180,1 14441 17,7 53 11,8 15 11,7
AeB 226,2 472,5 129,5 52293,0 45721 106,2 9114 11,7 7,9 31,3 2,2 12,6
Bc 3074 159,8 4.2 70566,2 57918 116,3 1401,1 15,9 7,7 14,2 2,9 11,1
Mg K Ca Al Fe Ti Si Mn Cu Zn Sr Pb
Touxka 3
MTI/KT MTI/KT MTI/KT MT/KT MT/KT MT/KT MT/KT MT/KT MT/KT MT/KT MT/KT MT/KT
Ad 708,3 511,0 26,4 69859,5 47004 475,4 775,3 27,8 19,4 18,6 1,9 16,7
AeB 7159,5 1341,8 19 92150,3 54423 687,4 2840,4 109,3 39,7 35,0 1,3 17,1
Cl 2323,0 206,3 11,6 85883,4 116040 582,7 511,3 183,3 43,0 28,1 47 27,7
C2 780,4 151,7 9,3 52616,8 97145 528,7 5554,2 487,3 39,3 27,0 14 11,6
D 42069,9 170,3 0 126592,3 108559 1798,4 1674,5 1232,8 40,7 174,1 7,1 59
Mg K Ca Al Fe Ti Si Mn Cu Zn Sr Pb
Touka 4
MI/KT MI/KT MI/KT MI/KT MI/KT MI/Kr MI/KT MI/Kr MI/Kr MI/Kr MI/Kr MI/Kr
Ad 1875,2 456,8 136,1 41774,7 31471 446,9 115,9 188,1 11,2 84,7 6,2 31,2
A 2266,4 395,0 107,8 53837,4 41704 505,8 193,5 106,7 11,6 113,6 51 34,1
AB 2709,0 350,0 74,4 55697,0 48429 487,5 923,0 120,3 12,6 143,4 4.8 40,8
B 2777,0 394,9 90,9 50148,7 43880 4319 697,4 2244 13,2 95,2 4,5 38,2
BG 2932,2 443,6 88,2 93165,0 4,586 390,1 662,1 120,3 10,7 90,4 3,6 27,6
G 3225,5 538,6 72,0 57326,4 39766 385,7 1195,8 95,1 11,1 104,3 51 34,8
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[ponomxenue TabIUIBI 2

Mg K Ca Al Fe Ti Si Mn Cu Zn Sr Pb
Touxka 5
MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT MI/KT

Ad 2099,0 4114 105,7 49760,2 38985 4714 927,5 245,6 11,3 79,6 52 38,1
A 2274,3 326,1 93,7 58626,7 44610 593,0 | 12187,1 195,5 10,8 98,0 5,6 45,3
B1 2668,0 318,5 53,1 58777,6 48614 550,7 | 12692,6 270,0 13,2 129,0 4,8 45,8
B2 1542,3 217,1 32,8 56987,1 48179 405,0 811,9 224,1 9,3 63,5 3,9 32,6
BC 4818,8 756,8 109,3 73822,9 47475 559,4 1968,3 403,0 15,0 133,1 4,6 53,5
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Pacnipenenenue amomunns (Al) uMeeT BbIpaXEHHYIO TEHASHIHUIO K T10-
CTETIEHHOMY KOJHMYECTBEHHOMY HAaKOIUICHHIO B MHHEPAJIBHBIX FOPU30HTAX OT
AaBTOMOP(MHBIX K aKKyMYJSTHBHBIM yclloBUsM. IlonyueHHBIE NaHHBIE CBHAE-
TEJBCTBYIOT O TOM, UTO IPOLECCH THUIEpreHe3a NPUBOJAT K MOCTEHECHHOMY
paspyiieHuto mopo, Bkiarodatomux Al (mamwutel, ropusont D, Al = 126592,3
MI/KT), B pe3yJIbTaTe 4ero OH IMOCTENEHHO MUTPUPYET B IIOYBEHHBIE TOPU30H-
THI TTIOJYNHECHHBIX NaHAMA(TOB. V3 Tabnuipl Takke BUAHO, YTO B aBTOMOP Q-
HBIX ycIoBUsX Al IPUBHOCHTCS B OpPraHOr€HHBIE TOPU3OHTHI C ONALOM (TOpH-
30HT Al, Touka 1), B IpyruxX TOYKax 00 3TOM MOXHO CYIUTHh 10 TOPU30HTAM
Ad. D10 CBS3aHO ¢ BBICOKOH MHIpalMOHHOU crocoGHocThI0 Al ¢ BOgHBIMHU
MOYBEHHBIMHU pacTBopamMu. KpoMe Toro, ik KOHIEHTPAUH CBA3aH C MEXaHH-
4eCKUM 0apbepoM Ha rpanuiie ropu3zonToB A1-A2 u AeB/B.

Kenezo (Fe) akTHBHO BBIMBIBAETCSI U3 PACTUTEIBHON MOJICTHIKU (TO-
pu30HTH At) 1 aJUTIOBHAIBHOTO TOPU30HTA A2, a TaK)Ke y4acTByeT B KOaryns-
MU TYMHHOBBIX KHACIIOT B OpPraHOTeHHBIX Topu3oHTax (Ad, Al). B munepab-
HBIX TOPU30HTax coaepkaHue Fe He M3MeHseTcd, Tak KaK CBS3aHO C JIUTOJIO-
TMYECKUM COCTaBOM HOYBOOOPA3YIOIIUX ITOPO/I.

Twuran (Ti) sBISETCS TMArHOCTUYECKUM 3JICMEHTOM KENTO3EMOB U CBS-
3aH C JIUTOJIOTHYECKHM COCTaBOM IOYBOOOpasyromux nopox [5]. Ero xonmde-
CTBEHHOE COJICP’KaHNE YBEIMIMBACTCS K MHHEPAIBHBIM TOPU30HTaM OT aBTO-
MOP(]HBIX K aKKyMYJISITUBHBIM YCJIOBHSM, YTO CBHJICTEIBCTBYET O €TI0 IOCTE-
TICHHOM BBIHOCE BCIICACTBHE MPOLECCOB runepreHesa. Kak u aqroMUHUHA, TH-
TaH NPUBHOCHUTCS B OPTaHOTEHHBIE TOPU30HTHI BMECTE C OTIaZIOM.

B aBTOMOpP(DHBIX yCIOBHAX HaKoIUleHHE KpeMHHs (Si) B TOpH30HTax
A1-A2 xapakTepusyeTcs COPOIIMOHHBIM INIMHUCTBIM 0apbepoM, 4TO MPUBOIHUT
K 3HAYMTEIFHOMY HAKOIUICHHIO BCEX 3JIEMEHTOB, kKpome Si. Takoe pacmpese-
nenue Si (MUHEMYM B TYMYCOBBIX TOPH30HTAX U YBEIHUYCHHE K MUHEPATHHBIM
TOPH30HTAM) OTPAXKaeT ero BOBICUYEHHE B Ouomornueckuii muka [1] u mocme-
JIyIoIIiee TIOCTYIUICHHE C PACTUTEIIBHBIM OMAZoM. YBEIHUCHHE COAEpKaHus Si
XapaKTepHO JUIS SIIOBHAIBHBIX TOPH30HTOB JKEITO3EMOB M AJUTIOBHAIIBHBIX
MOoYB B IesIoM. [IMKOBasi KOHIIEHTpanusl TakXKe CBS3aHAa C MEXaHHYECKHM Oa-
prepoM Ha rpaHuiie Topu3oHToB Al-A2 u AeB/B.

Onemenmor Mg, K, Ca. KomuuectBeHHoe coxpepkanue marHus (Mg)
YBEIMYHMBACTCS OT aBTOMOP(HBIX K aKKyMYJSATHBHBIM ycioBusM. MQ mmeer
HECKOJIBKO NMMKOB HAKOIIJICHHUS, CBI3aHHBIX C MEXaHHYECKUMHU Oaprepamu (ro-
pu30HT AeB) npu mocTymieHny U3 OPraHOTeHHBIX TOPU30HTOB U CO/IEpKaHU-
eM B MO4YBOOOpasyronux noponaax (mamurax). [lomydeHHbIE JaHHBIE TO3BOJIS-
IOT CYAWTH O IMOCTETNIEHHOM BbIHOCE M(Q M3 MOYBEHHBIX TOPHU30HTOB (TOYKU
1-2) BcecTBHE MPOIIECCOB THIIEPTEHE3A.

Kanuii (K) (napsiay ¢ kanbieM (Ca)) OTHOCHTCS K DJIEMEHTAM, aKTHB-
HO Y4YacTBYIOIIMM B OHOJIOTMYECKOM KPYrOBOPOTE, B PE3YJIbTaTE YEro €ro
KOHILIEHTPAlUsl YMEHBIIAETCSI OT OPraHOT€HHBIX TOPU30HTOB K MUHEPAIIbHBIM.

341



B cBs3M ¢ 3TUM €ro KOJIMYECTBEHHOE CoJiep)KaHHe HE3HAUNTEIbHO KOJIeOIeTcs
OT OPraHOTeHHBIX (IOCTYNJEHHE C OMafoM) J0 MHHEPAIbHBIX T'OPU30HTOB
(HanpaBiieHHe aKTUBHOI Murpupanun). B cBs3u ¢ atum K Moxer yka3biBaTh
Ha 00pa3oBaHME COPOIIMOHHBIX INIMHHUCTHIX 0apbhepoB, TaK KaK CKOPOCTH €ro
MHUTrpalMd B MEXaHHUYECKH TSDKENbIX MouBax 3amemisiercst (ropu3oHT AeB,
ToYKa 3), a B aJUIIOBHAIBHBIX TOPU30HTAX, HA0OOPOT, MOXKET YCKOPSTHCS (T0-
pu30oHT A2, Touka 1).

Kak ormeuanock Bbime, Ca akTHBHO yJ4acTBYET B OMOJIOTHYECKHX HPO-
eccax, a Tak)ke€ aKTHBHO MHTPHPYET BHH3 I10 OYBEHHOMY npoduiro. B me-
XaHUYECKH TsDKENbIX TouBax Ca MOXET HaKaIUTMBaThCS 3a CUET 0OpasoBaHUS
COpOITMOHHOTO TJIMHUCTOTO Oapbepa (ropm3oHThl Al, AeB B Toukax 2 u 3).
OtMmeueHo Takxe, uto cogaepkanue Ca B ropusontax At u Ad xoppenupyert ¢
KOJIMYECTBEHHBIM U3MEHEHHEM 30JIbHOCTH OMajia OT aBTOMOP(HBIX K aKKyMYy-
JSITUBHBIM U TIOJYTHAPOMOP(HBIM YCIOBHSM, YTO MOJTBEPIKAAET €ro OHOJIO-
THYecKoe MMPOUCX0KICHUE B MUTPALIMOHHBIX TIOUYBEHHBIX MIpoIeccax.

Onemenmor Mn, Cu, Zn, Sr, Pb. I3 Tabnuupl BUAHO, YTO BCE U3y4YCH-
HBIE 3JIEMEHTHI TSKENbIX MeTamtoB (Mn, Cu, Zn, Sr, Pb) UMEIOT TEHACHIHIO K
YBEIMYCHUIO CBOETO COJICP)KAaHMSA OT aBTOMOPGHBIX K aKKyMYJSITUBHBIM H
HOXYTUAPOMOP(MHBIM JTaHAMAPTHEIM ycIoBUsAM. OHAKO OTKIOHEHHS OT 3TO-
TO pachpeaereHust MOTYT yKa3bIBaTh Ha 00pa30BaHUE TEOXMMHUUECKUX Oapbe-
poB min Ha aM(OTEepHBIC CBOWCTBA HEKOTOPBIX TSDKENIBIX METAIIOB (HAIPH-
Mep, Zn 1 Mn).

[Mux xoHneHTpanuy Mapranna (Mn) B HcciieryeMbIX o0pa3snax oTMeda-
ercst B ropm3oHTe Al (Touka 1) m cBsA3aH ¢ 0Opa3oBaHHEM MEXaHHYECKOTO
6apbepa, nociie yero Mn akTHBHO BBIMBIBAETCS M3 MOYBEHHOTO npoduis. Mn
TaKKe BXOJIUT B COCTaB IOYBOOOPA3YIOLIMX MOPOJ (IauuThl, Touka 3, Mn =
1232,8 Mr/kr), 4To OOBSICHSET YBEJIIMUSHHUE €ro KOHIEHTPalMd B MHHEpallb-
HBIX TOPU30HTAX.

Menp (Cu) mocTymaer B MOYBY C PACTUTENBHON MOJCTHIIKOH, O YeEM
CBHJICTENBCTBYIOT €r0 JOCTaTOYHO BHICOKHE KOHILEHTPAI[MH B TOPH30HTAX At
n Ad. OTmeuaeTcst ero rmocrerneHHas MATpanus U HAKOIUICHHUE W3 aBTOMOpP -
HBIX B aKKyMYJIATHBHBIE W TIOJYTHAPOMOP(HBIEC YCIOBHs. YBEIHMYCHHE CO-
nepxanuss Cu B Touke 3 CBSI3aHO, B NEPBYIO O4Yepellb, C HETTIyOOKHM 3aiera-
HHEM KOPEHHBIX MOPOA (ZAIUTOB), B COCTAB KOTOPBIX BXOAUT 3TOT 3JIEMEHT, a
TaKXKe YKa3bIBae€T Ha aKTHBHYIO MHIPAIIMIO 3JIEMEHTA 3a CUET IPOIECCOB T'H-
neprese3a KOpeHHsIX nopoi. Ha rpanmme ¢ ropmsontoM B2 (Touka 5) u3-3a
MEPEMEHHON BIAKHOCTH HIDKEIEKAIIUX TOPU30HTOB BO3HUKAET COPOLIMOH-
HBII THAPOKCHIHBINA Gapbep [3], KOTOPBINA MPHUBOIUT K OCAXKICHUIO KATHOHOB
Cu ¥ HaKOIUICHHUIO B BHJIE CIIOKHBIX M MaJIOPACTBOPUMBIX COCTHMHEHUI.

urk (ZN) — omuH U3 caMbIX aKTHBHBIX 3JeMeHToB. Habmomaercs TeH-
JICHIIMSI KOJIMYECTBEHHOTO YBEJIMYEHHS KOHIEHTpAlMK Zn OT aBTOMOPQHBIX
JTaHAmadTHBIX YCIOBUH K aKKyMyJISTUBHBIM. OH aKTHBHO ITOCTYHAeT M3 pac-
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TUTEIIBHOTO OMajia, O YeM CBUIETENbCTBYIOT JaHHBIC IO OPraHOT€HHOMY To-
puzonty (At) B Touke 1. Pacmpenenenue Zn, ¢ y4eToM ero amgoTepHBIX
CBOWMCTB, CBHUJIETEIBCTBYET O (POPMHUPOBAHMU HECKOJIBKUX TEOXUMHYECKUX
6appepoB Pa3IUYHOrO MPOHCXOXKAEHUS: B TYMYCOBBIX ropu3oHTtax (Al Tou-
ka1, A, AB Touka 4) — 3a cuer oOpa3oBaHMsI MEXaHHYECKHX OapbepoB; Ha
rpanuiie ropuzoHToB B1-B2 (Touka 5) — 3a cuer 0Opa3oBaHUs COPOLMOHHOTO
THIPOKCHUIHOTO Oapbepa.

Conepxanue cTpoHnus (Sr) (TamaccopuabHOTO dJIEMEHTa) B UCCIICTY-
eMBIX T0YBaxX HH3Koe. B OMOJIOTHMYecKOM HUKJIE OH aKTHBHO KOHKYPHPYET C
Ca, B pe3yJibTaTe 4ero ero paclpeneleHHe WMEeT CXOIHBIE OCOOCHHOCTH.
Tarke, kak ObUI0 oTMedeHO it Ca, M3MEHEHHE COJICpXKaHHUS Sr OT aBTO-
MOP(QHBIX K aKKYMYJISITUBHBIM U MOJYTHIPOMOPGHBIM YCIOBHSIM YETKO KOP-
penupyeTr ¢ M3MEHEHHEM KOJIMYECTBEHHOIO IIoKas3aTelsl 30JIbHOCTH pacTH-
TEJNBHOW MOACTUIIKH, YTO CBHUJCTEIBCTBYET O €€ MOCTYIUICHUH B OPraHOTCH-
HBbIE TOPU30HTHI BMECTE C paCTUTEIbHBIM onagioM. B ropuzontax Cl (Touka 3)
u B (Touka 4) Sr HakamiMBaeTcs 3a cueT 00pa3oBaHMs MEXaHHMYECKHUX Oapbe-
poB (YBeJIMYEHUS MJIOTHOCTH MOJCTUIAIONINX TOPU3OHTOB) U AKTUBHO BBIMBI-
BaeTcs u3 ropu3onTta B2 (Touka 5).

Ceunen (Pb) obnamaeT HU3KOH MHUTPAIMIOHHOW CIOCOOHOCTBIO, B pe-
3yJbTaTe YEeTo MPOUCXOIUT €CTECTBEHHOE YBEIHMUYCHHE €r0 KOHIICHTPAIIUH OT
OpPTraHOTEHHBIX TOPU30HTOB K MHUHEPAJIHHBIM, HO TOYYCHHBIC JaHHBIC CBHUIIC-
TENBCTBYIOT 00 MHOM paclpelelieHHH B HCCIEAYeMOH IOYBCHHOW KaTeHe.
Crnemyer OTMETHTh, YTO OH TIOCTYIIAeT B ITOYBY BMECTE C PACTUTEIHHBIM OIla-
JIoM (HaKkoIUIeHHe B ropu3oHTe B, Touka 1). Kpome Toro, B ropusonrte A2 Toii
K€ TOYKH OTMEUEHO 3HAYUTEIBHOE CHIKEHHE €r0 KOHIIEHTPALUH, YTO YKa3bl-
BAaeT Ha €ro CBs3b C MEJIKOW (pakuuei mouss! (BBUIY €€ BHIHOCA U3 TOPU30H-
ta). Haxomenue Pb B ropuszonre C1 (Touka 3) mpouCXoauT 3a cuer obpaso-
BaHUS MEXaHNYECKOTO 0apbepa Ha rpaHuIe ¢ ropuzoHToM C2.

BoiBoabl. 30IbHOCTh BETBEW W JIUCTHEB YMEHBIIAETCS TPH MEPEX0JIe
OT aBTOMOP(MHBIX YCIOBHH K TpaHC-aKKYMYJSTHBHBIM YCIOBHSM H YBEIUYH-
BaeTcsd K aKKyMYJSTHBHBIM YCJIOBHSM, JOCTUTAs TaM MaKCHMAllbHBIX 3HAYe-
Huil. Takum oOpa3om, perbed (MOJHOKHE CKIOHA, aKKYMYJISITHBHEIC YCIIOBHS)
U craOwibHas BIAXHOCTH (OJM30CTh TPYHTOBBIX BOJ) OIPEICIIOT MAaKCH-
MAaJIbHBIC 3HAYCHUS 30JIbHOCTH CMEUIAHHOTO PACTUTEIHHOTO OMajaa s aKKYy-
MYJSITHBHBIX YCIIOBHA B OCHOBaHMH CKJIOHa. Ha KpyTBIX ydJacTKax CKJIOHa
(TpaHC-aKKyMYJISATHBHBIC YCJIOBHSI) CHM)KAETCSl CHOCOOHOCTh PACTCHHH YIaB-
JIMBATh JJIEMEHTHI, B PE3yJIbTaTe Yero CHIDKAETCS MHIEKC 30IbHOCTH. Kpome
TOTO, B OMajie MpeobIafaloT BETBH 3a CYET BETPOBOTO IEPEHOCA U MOBEPX-
HOCTHOTO CHOCA JINCTOBOTO OMasa.

l'eoxnmuueckuit aHamu3 0Opa3OB HCCIEAYEMBIX IOYB PAa3THUHBIX
JTaHAMAa(THO-TEOXUMHYECKNX OOCTAHOBOK IIO3BOJIMJI yCTAaHOBHUTH HAaJIW4He
YEeTKUX 3aKOHOMEPHOCTEH KOJMYECTBCHHOW MUTPALlMK BEIeCTBa B MCCIIELye-
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MBIX MOJYMHEHHBIX JaHImadTaXx ropHOro Tpomudeckoro jeca no Pb, Mn u
Mg. BrisBaensl TeHneHImn, xapakrepusie 1 Si, K, Ca, Sr, Fe, a takxke Al,
Cu, Zn u Ti. Dnementsr Ca 1 St 0T aBTOMOP(HBIX K aKKyMYJISTHBHBIM YCIIO-
BUSIM HMEIOT paclpesiesieHne, KOppeaupyoliee ¢ 30JIbHOCThIO ONaja, 4To yKa-
3BIBACT HAa UX MOCTYIUICHHE B OPraHOTCHHbIE TOPU30HTHI U3 OMaja.

BEeIsiBIIEHHBIE 3aKOHOMEPHOCTH B JaJIbHEWIIEM OyIyT MpOaHAIU3HPO-
BaHbI C YYETOM BEUICCTBEHHOTO COCTaBa 3€IEHBIX PACTEHHUH, CE30HHBIX H3MeE-
HEHUIl MUTPAlMOHHBIX IIPOIECCOB, a TAaK)X€ YTOYHEHBI B CONOCTABHMBIX
TaHAMA()THO-TEOXUMHIECKNX YCIOBUAX CPETHETOPHBIX TPOIHMYECKHUX JIECOB.
OTO TO3BOIWT BBIACINTH MAapKEPHBIE PACTCHHS, B HAMOOIBIICH CTEHECHU
Y4YacTBYIOIINE B TEOXHMUYECKOM KPYrOBOPOTE BEIIECTBA B TOPHBIX TPOIHIE-
CKHUX JIECHBIX 3KOCHCTEMaX.

Paboma evinoanena 6 pamxax HUP Tponuueckozo yenmpa 3-1.2 «Co-
XpaueHue, 60CCMAHOBNEHUE U YCIMOUYUBOE UCTIONb306AHUE MPONUYECKUX JIECHBIX
9KOCUCIeEM HA OCHO8e U3YHEHUS UX CHPYKMYPHO-DYHKYUOHATLHOU Opeanu3a-
yuuy, paszoen «Hsyuenue ocobennocmeil CmMpYKmypbl U QYHKYUOHUPOBAHU
PABHUHHBIX U 20PHbIX dKOcucmem Bvemmuama (Hayuonanvuvii napku budyn-
Hyiiba)y, a makoce 6 pamxax HUP DOUL] UnbIOM «H3yuenue npocmpan-
CMBEHHO-6PEMEHHOU OP2AHU3AYUY BOOHBIX U CYXONYIHBIX IKOCUCIEM C Yelblo
Pazeumusl Cucmembl ONEPAMUBHO20 MOHUMOPUHSA HA OCHOBE OAHHBIX OUCMAH-
yuonuozo 3ououposarus u I UC-mexnonoeuiin Noe AAAA-A19-119061190081-9.
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AHHOTALMS. B cratbe paccMOTpeHa OTUHAMHKa HacTyIUieHUs (eHoda3 y Gepess
MOBUCIION. AHanM3 mpeAcTaBieH mo Marepuanam KaneHmaps mpupoabl Anraiickoro
3anoBeaHuka ¢ 1998 mo 2018 rr. BelgBieHa Moa0KUTEIbHAS JUHAMHKA BECEHHUX TEM-
neparyp BO3JyXa OKa3bIBaIONIWE BIHMSHHE HA CMEUICHHE BECEHHHUX (DEHOJIOTMYECKHX
coObITHII Ha GoJIee paHHUE CPOKH.
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DYNAMICS OF THE ONSET OF PHENOPHASES IN BIRCH
BETULA PENDULA ROTH (B. VERRUCOSA EHRH.)
IN THE ALTAI STATE RESERVE

KEYWORDS: reserves; phenology; birch; air temperature; phenological observations.
ABSTRACT. The paper addresses long-term phenological trends for the Birch hanging
(Betula pendula Roth). The analysis is based on the materials of the Nature Calendar of
the Altaiskiy State Nature Reserve from 1998 to 2018. The positive dynamics of spring
air temperatures and, as a consequence, the shift of spring phenological events to earlier
periods was revealed.

Anraiickuil ToCcyapCTBEHHBIN TPUPOIHBIH OHOC(EpHBIN 3aMOBEAHUK —
OJTHO M3 KPYHNHEHIINX M CTapeHIIMx 0co00 OXpaHAEMBIX MPUPOJIHBIX TEPPUTO-
puit (OOIIT) denepanpHOTO 3HaYeHUs Poccru. 3anoBeTHIK HAXOAUTCS Ha FOTE
3anmamHo# CHOHMPH HA TEPPUTOPHHU IBYX aIMHHHCTPATUBHBIX paiioHOB Pecry0-
muku Antail Typouakckoro u Ynaranckoro. [Inomans repputopun OOIIT co-
crasisieT 871206 ra. 3anoBegHUK OpraHn3oBaH B 1932 r. ¢ 1elblo COXpaHeHUs U
U3Y4EHHS! €CTECTBEHHOT'O X0/Ja IPUPOIHBIX MPOLECCOB U SBICHUIN, TCHETUIECKOTO
(hoHIa PACTUTENHFHOTO M KHUBOTHOTO MHpA, OTACIBHBIX BHJIOB M COOOIIIECTB pac-
TEHUH ¥ )KUBOTHBIX, TUIINYHBIX U YHUKAJIBHBIX 9KOJIOTHYECKHUX CHCTEM [4].

Teppuropus 3a0BEIHUKA MPOCTHPACTCA B MEPHIMOHAIBHOM HAIlpaB-
JICHWU C CeBepO-3alaja Ha I0ro-BOCTOK Ha MPOTsHKeHHH 250 KM IpH cpenHe
mupuHe 40 kM [3]. Tnomans oTnmyaeTcss MHOTOOOpasueM ¢opMm penbeda:
BBICOKHE, OCTPOKOHEUHBIE (JIBIUICKOTO THIIA) e TOp CMEHSIOTCS IUIaTO-
00pa3HBIMH HAropbsiMH, IIUPOKMMH PEYHBIMH JIOJIMHAMHU TpaneluenJaTbHOM’
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(hopMBI U IITyOOKUMH KaHbOHOBHIHBIMHU YILENbsIMA. OCHOBHOM 4epToil penb-
eda sABIETCS YETKO BBIP@KEHHAs SIPYCHOCTH, T. €. 3aKOHOMEPHOCTh B BEPTH-
KalbHOM pacronoxenun ¢opm penseda [5]. MuorooOpasue NpHPOAHBIX
YCIIOBHI CO3/IAI0T IIECTPOTY KIIMMaTa U Ooratoe pazHooOpas3ne pacTUTEIbHBIX
cooOmectB [6]. KnuMar OCHOBHOM 4acTH TEPPUTOPUM 3alOBEJHUKA PE3KO
KOHTHHEHTAJIbHBIH, C Y4epTaMl MOPCKOTO B IPUTEJICIIKOM YacTH [7].

Opranu3anus ¥ NPOBEACHHUE TOCTOSHHBIX HAOMIOACHUH 3a MPUPOIHBI-
MH TIPOIIECCAMH SIBISIETCSI OJJHOW M3 MPHOPUTETHBIX 3a4ad 3all0BEAHUKOB. Pe-
3yNbTaTHl (PEHOJOTHYECKUX HAOMIONCHUN B ANTaliCKOM 3allOBEIHHUKE, BKIIO-
garomue B cedq 6onee 200 sBienuit no SinmHCKOMY ydacTKy u 6onee 150 mo
bennnckomy, Bxomar B paszgen KameHmaps mpHpoAbl — TTaBHOTO HAYYHOTO
oryera 1o nporpamme «Jleronuch npupoas. 1o npuyuHe TPyIHOIOCTYITHO-
cTM u JaepunuTa paboynx KaapoB HAOIIONEHHS OXBATBHIBAIOT IIPEHMYIIIE-
CTBEHHO CEBEPHYIO NPHUTEJICLKYIO YaCTh 3aII0BEIHUKA.

B nmaHHO# cTaThe pacCMOTPEHBI CICAYIONUE (PCHOIOTUIYESCKUE ABICHHUS
Jutst 6epesnl mosucioi (Betula pendula Roth): Becennue (Hauano coxoaBIKE-
HUS, PacKphITHE IIOYEK, MEepBble JIMCTOYKM, HAYaJllo LBETEHHs (IBLICHUA)),
neTHUe (TIepBbIC JKENTHIE JIHUCThS, HA4alo JHUCTONa a) M OCEHHHUE (TIoXKenTena
Bcsi Oepesa, KOHeI] JucTonana). Jlanasie Obin BeIOpaHbl u3 Kanenmaps npu-
ponbl Aunraiickoro 3anoBegHuka ¢ 1998 r. mo 2018 r. IlponyuieHHsle naThl
BOCCTAaHABJIMBAINCH METOAOM MHTEpBaNoB [2]. Bece kaneHnapHble AaThl mepe-
BOJWJIACH B HETIPEPBIBHEIN psij ITyTeM oTcuera oT 1 mapra (o I'. H. 3aiinesy).
Jlis cTaTUCTHYECKUX pacyeToB UCIob3oBaack nporpamma MS Excel 2010.

HaunOonpimmii BKJIaa B ©I3MEHEHHE T'OJIOBOTO X0/a TEMIIepaTyphl BO3Y-
Xa B ANTalCKOM 3allOBEHMKE BHOCST CPETHEMECSYHBIE TEMIIEpaTyphl 3a
MapT, anpesb, Mail ¥ uroHb (Tadm. 1).

Tabnuma 1
CraTHCTHYECKHUE MapaMEeTPhl CPEIHEMECIIHON TeMIepaTyphl BO3ayXa
1980-2018 rr., c. Siimro

Cra"nmapTHOE 2

Mecsn Cpennss TemnepaTypa Bo3yxa OTKIOHCHHE R
SluBaps -8,5 3,16 0,0040
Ddepaib -7,1 3,50 0,0780
Mapt -1,5 2,53 0,1470
Amnpeins 4.7 1,85 0,1840
Maii 10,1 1,50 0,3410
Wionn 15,4 1,50 0,1040
Hronb 17,6 1,13 0,0000
ABryct 16,2 1,04 0,0780
CeHTs0pb 10,6 1,01 0,0010
OxT0pB 4,6 1,45 0,0020
Hosi6pn -1,8 2,43 0,0100
Jlexabpb -6,1 2,80 0,0010
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ITo oTHOmEeHMIO K KIMMaTHdeckoir Hopme mo Poccuu (1971-2000 rr.)
MaKCHMaJIbHO BO3POCIH CpEeIHEMECSYHbIE TeMIlepaTypbl BO3[yXa Mapra (Ha
1,8°C) u mons (Ha 1,1°C), 3a nexkabpp U sSHBapb TeMIEpaTypbl BO3TyXa
ymenbimnuch Ha 0,3°C u 0,8°C coOTBETCTBEHHO.

3a 20 ner (1998-2018 rr.) MUHEHHBIH TPEHI CPEIHETOMOBBIX TEMIEpa-
TYp BO3JlyXa MMEET HE3HAYMTENIbHYI0 OTPHLATEIbHYI0 TeHAeHUHIo (puc. 1).
B cpennem temmeparypa ymensmmacs Ha 0,1°C.
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Puc. 1. CpegneromoBas TemnepaTypa Bo3ayxa, c. Sitmo

PaccmartpuBas TemnepaTypHble U3MEHEHHUS II0 C€30HaM, MOXHO OTMe-
THTb, UTO HaMOOJIBIINUM ITOI0KUTEILHBIM U3MEHEHUSIM TOABCPIKEHBI BECCHHUE
Temneparypsl Bo3zayxa (+0,9°C), npu 3Tom 3uMHue ymeHbuimiauch (-1,4°C),
JICTHUC U OCCHHUC U3MCHUIIMCHh HC3HAYUTCIIBHO.

OCOOCHHOCTBIO paccMaTpUBAEMOTO paioHa 3aKIIOYACTCS B TOM, UYTO
TIEPBEIC JKENTHIC JIUCThS (TepBble (1aru) y Oepe3bl MOSBISIOTCS B CEpEIHHE
nera. B Hacrosmee BpeMsi OOBACHUTH MPUYUHY PAHHETO MOXKENTSHHS Oepe3 B
MPUTEINICIIKOW YacTH AJNTAalCKOTO 3allOBETHHKA HE MPEACTABIICTCS BO3MOXK-
HBIM, T. K. 3TOT BONPOC Majiom3ydeH. B TaOmume 2 mpuBeneHBI pPe3yiabTaThl
CTaTUCTHYECKON 00pabOTKH HACTYIUICHUS (peHOmaT Oepe3bl MOBHUCIION.

Tabnuma 2
Denonornueckue mapamerpsl y Betula pendula Roth ¢ 1998 mo 2018 rr.
denodazbr Cpennee CMmerieHne cpenHei R®
3HAUCHHE Jatsl 3a 20 et

BECHA
Hauajio COKOABHIKEHHS 25.0348,2 +5 0,099
Packpputich mouku 20.04+9,4 +10 0,168
[epBbie IUCTOUKH 30.04+7,6 +10 0,166
Hauano uerenus 04.05+6,8 +8 0,618

JIETO

[TepBBIe KENTHIC JTUCThSI 30.06+10,3 +2 0,248
Hauano mucromana 05.07+9.,8 -1 0,100

OCEHb
[ToxxenTena Bcst Gepesa 29.09+7,2 +2 0,005
Konern nucronaga 19.10+6,8 -1 0,021
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B kauectBe (hUTOPEHOIOrMYECKUX XapaKTEPUCTHK BBHIOPAHBI JAThl OT
Hayaljla COKOJBIDKEHHUS y Oepe3bl 10 OKOHYaHUS JIMCTONA/a, a TakXkKe MPOaoJI-
JKUTEIILHOCTh BEreTalluy, KOTOpasi pPacCUMTHIBAIACH KaK Pa3HOCTb MEXIY yKa-
3aHHBIMHU JaTamMu. Hauano cOKoIBMIKEHUS XapaKTepU3yeT HayalbHBINA BereTa-
IIMOHHBIN 3Tan. HacTynaer B nuana3zoHne Mexxay 7 MapToM (camasi paHHss 1a-
ta) 1 10 anpens (camas nmo3aHss nata). OKOHYaHKE JUCTONaAa y Oepe3sl KO-
nebraercs Mexny 29 ceHTIOps u 28 okTa0psa. B memom, ormeTnM, 9To 3a pac-
CMaTpHUBaEeMBbIi TIEpHO]] HACTYIUICHHE TOH Wil MHOH (eHodassl y Gepessl mo-
BHUCIIOH KoJeOercs B auana3zone 31 mus. B cpexnem 3a 1998-2018 rr. Berera-
UOHHBIN eprox uuTest 209 nHe.

B pesynbTare nccnenoBaHus BEISBIIIOCH, YTO Y Oepe3bl MOBUCIION ATk
PacKpBITHS MOYEK M, COOTBETCTBEHHO, OSIBICHHS MEPBBIX JUCTOYKOB B Cpe.-
HeM cTanu HacTynath Ha 10 nHeil panbire. JlaTsl Hagajna U KOHLA JIUCTOMAaa
CTaJIM HACTYNAaTh C ONO3JJAHUEM B OJIMH JICHb.

C nomoripo ko3 duirenta koppesiuu [lupcona nposepsiach CBsI3b
MEXAy HACTyIJIeHHUEM (EHOJOTMYECKUX SIBICHHH M M3MEHEHHEM CpejHece-
30HHBIX TeMIeparyp Bosayxa (puc. 2). Haubomnblas cBA3b BBIABIAETCS IS
BeceHHUX coObITH (110 0,5 K03 Punuenty [Tupcona mis Kaxka0ro COOBITHS).
B MeHbIIel cTeneHM CBA3b YCTAaHOBJICHA IUISi OCEHHUX SBJICHUH (IOXKenTena
Bcsl Oepesa, koHen ymctonana no 0,2 u 0,1 koapunreHTa COOTBETCTBEHHO).
st neTHUX peHOIOTHYecKUX COOBITHH HE BBISIBICHA KOPPEISIIMOHHAS CBSI3b.

20.mek
05.8ek
20.Ho8
05.Ho8 — — —BecHa

2ot ._._'_._'L._._._'_L._._._:_._.
06.0KT L) e ®  Hawano

21.cen ® o0 COKOABMMEHUA
O6.ced o ®  PacKpbiNnCch NOYKK
g?:::[ [ ) MepBble NMCTOYKM
;2::2 ° [ ] [ ] ®  HayanouseTeHnA
23. _—

33.::2: ———————! ————— '_. ________ o e_ v Jleto

24.mait ®  [lepsbie wenTsie
09.mait NUCTBA

24.anp ﬁm ®  Hauano nvctonana
09.anp [ ] L ) @ ® ®

25 map — — — OceHb

10.map o N

23.pes
08.pes

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Puc. 2. Jlunamuka Hactyruienus penogas y Betula pendula Roth, c. Siiro

CoTpyaHHKH ANTAaWCKOTO 3al0BEIHNKA YCIOBHO NMPHHUMAIOT IEPEX0-
JIbl Yepe3 TeMIiepaTrypHble pyOexn — Kak Hadajo ce3oHoB. Ha rpaduke moka-
3aHbI JIaThl IIepexo/ia MaKCUMalbHBIX TeMIeparyp Bo3ayxa Beie 0°C (BecHa),
Hepexoji MUHUMaJbHBIX Temneparyp Boime 10°C (;1eTo), mepexox MUHUMAIb-
HBIX Temneparyp Hike 10°C (oceHb) M mepexo]] MaKCUMaJIBHBIX TEMIIEpaTyp
Hiwke 0°C (3uma). I'paHUIBI IEpPEeX0/10B NPEACTaBICHBl KaK CPEJAHHUE MHOTO-
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nerHue natel (3a 20 ner). OTMeyaeMble (HEHOSBICHUS YETKO PACIIPEeIIsIIOTCs
ME>K/1y BBHIIICYIIOMSHYTHIMH PyOeKaMH.

Takum oOpazoM, aHaIM3 AWHAMUKU CE30HHBIX TEMIIEpaTypHBIX M3Me-
HeHuil Bozayxa 3a nepuoj 1998-2018 rr. BB HOJOKUTEIBHYIO TUHAMUKY
BeceHHHX Temmepatyp. IloaToMy paccmarpruBaeMble IaThl HAaCTYIUICHHS Be-
CeHHUX (EHOSBICHUH (HAYalo0 COKOABMIKEHHS, PACKPBITHE MOYEK, IEepBHIC
JIMCTOYKH, HAYAJIO TIbLICHHs) y Gepessl mosucioit (Betula pendula Roth) cme-
CTHINCh Ha Oosiee paHHHE CpokH. IIpm 3TOM OceHHHE (EHOSBICHUS CTald
HACTyNaTh C HE3HAYMTEIbHBIM 3ala3fblBaHHEM. Pe3ynbTaTbl MPOBEIECHHOTO
aHaIM3a B HACTOAIICH CTaThe COTNIACYETCS C BBIBOJAMHU (PEHOTOTHUECKHX HC-
cienoBannii B 3abaiikambe [1]. OTMeTnMm, 9TO B IETIOM JIMHEHHBIN TpeHN
CPEIHETOJJOBBIX TEMIIEpaTyp BO3AyXa MMEET C1adylo OTpPHLATENbHYIO TUHA-
MuKy. [lonydeHHbIE BBIBOJBI TOAYEPKHBAIOT 3HAYMMOCTH (DEHOJIOTHYECKHX
HaOJIOZCHUH JJIsl OLIEHKHM PErHOHANIBHBIX KJIMMATHYECKUX U3MEHEHUH.
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AHHOTALIMS. OmnpeneneHa nuHaMuKa (QYHKIMOHMPOBAHHUS KIMMATHUECKOH Iepe-
XOJIHOH 30HBI Ha ceBepe 3anagHol CnoupH, 00ycIoBICHHAs BIMSHAEM BTOPHYHON BETBH
ApkTruyeckoro GpoHTa, 1Mo Hambojee cTaOMIBHBIM JaHAIIAQTHEIM HHAUKATOPaM 3a Be-
TeTaMOHHBINA Ce30H — 3BanoTpanciupanus (Ev) 1 HopMupoBaHHOMY pa3HOCTHOMY Be-
reranponnomy uraexcy (NDVI). TlepexonHast 30Ha pacronoxkena Mexay O6bto u Exu-
ceeM, B CEBEPOTACKHOW 30He, MUTPUPYS B paiioHe 61°—64° c.m1., ycumBasch U ocnade-
Bas Ha HEKOTOPBIX y4acTKax. MaKCHMallbHbIE TPaJMeHThI 9BAallOTPAHCIMPALUK HaOI0-
naroTes B paiione 62.2° c.ir., 1 NDVI — 61.8° — 62.1° c.u1. B 3aBHCHMOCTH OT KIIIMaTH-
YECKUX YCJIOBUH 3HAYEHHs] MaKCHMAaJbHBIX I'PAJAMEHTOB THUX MTapaMETPOB MOTYT YBEIH-
YHMBATHCS WK YMEHBIIATHCSA, HO 3HAYMMOTO TpeHaa st nepuosaa 2000-2020 rr. He oTMe-
Jaercs. YHHUBEpcalbHbIA nHIeKe TermioBoro komdopra (UTCI) 6bu1 MCmoOIb30BaH IS
OLICHKH OMOKIMMATHYECKHX YCIOBHI B OOJIACTH KIMMAaTHYECKOW TEPEXOTHOM 30HHI 3a-
nagaoi CuOWpH, AN KOTOpOH OBUIO YCTAHOBIICHO YITydIIEHHE OWOKIMMATHYECKUX
ycnoBuit. OHO TPOSIBIAETCS B 3HAUYMMOM COKpAIIEHUN TIEPHOa CHIBHOTO XOJIOZOBOTO
HaNpsDKEHMS U yBEJIMYIEHUH TIepHO/ia OTCYTCTBHS TEINIOBOTO CTpecca n KoMQopTa.
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FUNCTIONING DYNAMICS OF THE CLIMATE TRANSITION ZONE
IN THE NORTH OF WESTERN SIBERIA
(LANDSCAPE AND BIOCLIMATIC FEATURES)

KEYWORDS: natural areas; climatic zones; transition zones; evapotranspiration;
growing season; universal thermal comfort index; climate; landscapes.

ABSTRACT. The dynamics of climatic transition zone functioning in the north of West-
ern Siberia, which is caused by the influence of Arctic front’s secondary branch, was
specified by using the most stable landscape indicators for growing season: evapotranspi-
ration (Ev) and the Normalized Difference Vegetation Index (NDVI). The survey transi-
tion zone is located between Ob and Yenisei rivers, in north taiga belt; it migrates between
61°N — 64°N, increasing or descreasing in some places. Maximum gradients of evapo-
transpiration are observed around 62.2°N; maximum gradients of NDVI are between —
61.8°N and 62.1°N. Maximum gradients of evapotranspiration and NDVI vary depending
on climatic conditions, but no significant trend for period 2000-2020 years is not regis-
tered. On the base of the Universal Thermal Comfort Index (UTCI), actual bettering of
bio-climatic conditions in climatic transition zone of Western Siberia is indicated. Bio-
climatic conditions bettering is manifested in significant decrease of intense cold stress
period and increase of comfort period without heat stress.

Beenenue. IlpuponHbie KIMMaTHYECKHE IEPEXOIHbIC (TPAH3UTHBIC)
30HbI transitional climate zones (TCZ) [10, 11] xapakTepu3yrOTCsi 3HAYUTEIb-
HBIMH TPAJMCHTAaMH KIMMAaTHYECKHX INapaMeTpoB, TAaKMX Kak TeMIlepaTypa,
BIIQXXHOCTb. VcclienoBanust B pa3IMyHbIX YacTsIX MUPA MTOKA3bIBAIOT TyBCTBH-
TENBHOCTh NEPEXOMHBIX 30H K KIMMAaTHYECKUM H3MEHEHHsIM. B kimmMaTude-
CKUX IEPEXOIHBIX 30HaX HaOMI0Jal0TCd Ka4eCTBEHHbIE W3MEHEHHUs JaHamad-
Ta Ha CPaBHUTEJIBHO KOPOTKMX paccrosiHuAx [1; 2; 12; 13] ¢ 3TuM Takke CBs-
3aHa BBICOKAs KOHTPACTHOCTh PACTHUTEIBHOCTH B 3TOH 30He. Takas jxe KapTu-
Ha OTMeYaeTcs U Ul KITMMaTHYeCKUX Moka3aTeneil. OnpeaeneHne moI0KeHns]
TpaHMIl TIEPEXOTHBIX 30H 3aBUCHUT OT MaciiTaba. I'paHuna, ycTaHOBICHHAS 110
OJTHOMY KaKoMYy-JIH0O0 MmapaMeTpy WJIH Ha OJHOW IIKaJie, MOXET ObITh HEesCHON
NPH PACCMOTPEHHHM HA JIPYrOM HepapxuueckoM yposHe [9].

OnuH U3 KIII0YEBBIX PailOHOB MEPEXOIHON KIMMAaTHUYECKON 30HbI CEBe-
pa Poccum pacronoxkeH B ceBepoTaeKHOH 30He 3amagHoit Cubupu B obmactu
BIIMSIHUSL BTOPUYHOW BeTBH ApKTHYecKoro ¢poHTta (puc. 1). 3mech 30Ha Mak-
CHMAJIBHBIX TPaJHEHTOB 3BalloTpaHcHupanuy EV 1 BeretallmoOHHOTO MHAEKCA
NDVI npotsiHynack cruiomHoi noiocoit mexxay O6bto 1 Ennceem, ycumsa-
sICh U ocnabeBast Ha HEKOTOPBIX ydacTkax [3].

BaxHbpIM acrieKToM HCCleI0BaHHI NEPEXOJHON KIMMAaTUYE€CKOW 30HBI
SBISIETCS. OLIEHKA M3MEHEHUH OMOKIMMAaTHYeCKHX ycIoBHH. KimMaTtmuaeckas
Mepexo Hasi 30Ha MOXKET pPa3TpaHHYMBaTh YPOBEHb TEIUIOBBIX HATPY30K Ha
YeNioBeKa, ¢ TOYKH 3peHHs TepMHudeckoro komdopta [4]. nsg uccienoBaHus
OMOKJIMMaTHYECKUX YCIOBHH HCIIOIB30BAJICS YHHBEPCAIBHBIA MHJIEKC TETJIO-
Boro koM¢opta (UTCI), nokaspIBalomnii HEMOCPEICTBEHHOE W KOMIUIEKCHOE
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BO3/ICHICTBHE HA YEIOBEKa OCHOBHBIX KJIMMATHUCCKUX TOKA3aTeNeH: CKOPOCTH
BETpa, COJIHEUHON paualliy, BIaKHOCTU M TeMIepaTyphl Bosayxa [7; 8].

Ienp paboThI OllCHKA TUHAMHUKH (DYHKIIMOHHUPOBAHUS KIMMATHUCCKOM
MIepeX0HOM 30HbI Ha ceBepe 3anaaHoii CuOMpHU MO CIEeKTPaIbHBIM U MOJIEIb-
HbIM uHIUKaTopaM B XXI Beke, ee naHAmapTHBIC 1 OMOKITUMATHICCKHAE OCO-
OCHHOCTH.

ja— | |1 —
50 100 200 500 M 8 -4 0 4 8 12 Ameir

F1 2 3 At o5 — —6 -7

Puc. 1. Kmumartndeckas nepexomHas 30Ha Ha ceBepe 3anaaHo-CrOonpcKon
PaBHUHBL: a) 00JIACTH MAaKCUMAJIBHBIX TPAJUEHTOB C MX TOBEPUTECIHHBIMHU
MHTEpBallaMu KIuMaTudeckux mapameTpos 2000-2016 rr. [3]

(1- remmeparypa, 2 — 0CaaKHu), CIEKTPpAIBHBIX mapametpos 2000-2020 rr.
(utos1p) (3 — NDVI, 4 — EV), 5 — nonosxenue Bropuunoii BeTBu AD jeTom,
6 — ro)KHAs IpaHUIla JECOTYHIPHI, 7 — I0)KHAS TPaHUIA CEBEPHOM TaWrH,
OCHOBA KapThl — pesibe) MECTHOCTH; 0) TPEHABI TPOIOIDKUTEIBHOCTH
BereTarronHoro nepuoja 3a 2000-2020 rr.

Marepuajibl 1 MeTOABI HccIenoBaHusA. PaccMaTpuBaeTcs cpeqHeTa-
ekHas 30Ha 3amagHoit CuOupH, Hax KOTOPOW B JIETHHH IMEPUOJ MPOXOIUT
BTOpHYHAs BeTBb ApkTmuyeckoro (ponTa [5]. B kadecTBe manamadTHBIX WH-
JTUKATOPOB KIMMATHYECKOW MEPEXOTHON 30HBI UCIIONB3YIOTCS XapaKTePUCTH-
KH{ TTOJICTHJIAIOIIEH TOBEPXHOCTH: CyMMapHasi 3BaroTpancupanus Ev u Bere-
taroHHbIH uHAeke NDVI 3a BereTanmoHHBIN epuox u uX rpagueHTsl. CyM-
MHUpPOBAHUE MapaMEeTPOB 3a BErCTAI[HOHHBIN MMEPHUOJ, XapaKTepu3yeT QyHKIH-
OHHPOBaHHE JaHIMA(TOB, IOMOTACT OICHUTh BKJIAJ WHTCHCUBHOCTH Berera-
[IMOHHOTO TIEPHO/Ia B UX JIOJTOBPEMEHHYIO TMHAMUKY.

st pacueta MpoJOIKUTENTFHOCTA BET€TAIIMOHHOTO TIEpHUO/Ia MCTIONb-
30BaJlach TeMIlepaTypa BO3Jyxa Ha ypoBHe 2 M (maHHbIe peaHanm3a ERAS-
Land ¢ mowacoBbiM marom) juis nepuoga 2000-2020 rr. [15]. ERA5-Land —
peaHanu3 ¢ COrjJacOBaHHBIMH JAHHBIMU IO 3€MEJbHBIM MEPEMEHHBIM C YIIy4-
meHHpIM paspemerneM 0.1°x0.1° (ucxomHoe paspemeHune 9 km). 3a Havano
BEreTallMOHHOTO NEepHoAa NMPUHUMAJCS JAeHb, KOTJa CPEIHECYTOUYHAsl TeMIle-
parypa Bo3ayxa Obiia Beire 5°C u Jeprkajiach He MeHee 6 JHei moapsia Hauu-
Hast ¢ 1 sHBaps. M aHanoru4Ho, KOHEL BEreTallMOHHOTO MepUoia Onpeaessi-
csl, KOTJa TeMIeparypa Bo3ayxa obuta Hike 5°C He MeHee 6 Mocie0BaTeNb-
HBIX JHEH HauMHas ¢ | uromsl.
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Jlis oLleHKM M3MEHEHUI 3BanoTpaHCIUpPALUU HCHOJIB30BAIUCH MOYa-
cosble nanHble ERAS-Land ¢ pasperenuem 0.1°x0.1° ¢ pa3MepHOCTbIO METp
BOJHOTO SKBHBAJCHTA HA M’ IUIOMIAIN. BereTalHoHHbIA HHIEKC OLCHUBAIICS
o npoaykry MODI13Cl1, 6 ypoBHs, ¢ paspemienueM 0.05 rpagyca CMG [16].
Jis co3maHMs KOMIIO3MTA HCIOJB3YeTCSd METOJ, MAaKCHMAlbHOTO 3HAYEHHUS
MVC (Maximum Value Compositing). Kommno3ut ¢opmupyercs u3 mMakcu-
ManbHBIX 3HaueHnid NDVI 3a 16 mre#t, Takum o0pa3oM HCKIIOYasi BIHSTHHE
aTMOC(EPHON COCTABIISIOMICH.

Pemenne 3amauu COCTOMT B BBIYMCICHHWH TI'PAJMCHTOB CYMM 3BaIlo-
tparcnupariu 1 NDVI 3a Bererammonnstit neprox ¢ marom 0.1° mo mmpore u
nponrote. Ilox rpagneHTOM mapaMeTpoB IMOHUMAETCS BEKTODP, XapAKTEPU3YIO-
Ui UX W3MEHeHHe Ha enuHHLy paccTosHus. IlonpobHo MeTommka pacdera
rpajMeHTa KIMMaTHYeCKUX MapaMeTpoB mpuBencHa B padore [4]. Paccmarpu-
BaJIMCh 3HAYMMBIE T'PAJUEHTHI TapaMeTPoB ¢ BeposATHOCTHIO 0.9 1o KpuTepuio
CreronenTa. [ OLEHKH 3HAaUUMOCTH TPaJUCHTOB U BU3yaJIH3allUU pe3yiIbTa-
ToB ¢ paspemenueM 0.1°x0.1° ucnonp3oBanca maker aHanmuza MATLAB u
CIeLIMANbHO HAIICAaHHBIC B HEM IPOTPAMMBI.

JList OLleHKH OMOKIMMATHYECKIX YCIIOBHH B palioHE IepexoTHOM KinMa-
THYECKON 30HBI, HCTIOIB30BAJICS YHUBEPCAIBHBIN MHIEKC TEIIOBOTO KoMQopTa
(UTCI). Unnmexc UTCI mpencraBmsier coOoil 3KBHBAICHTHYIO TEMIICPATypy
oxpyxaromeii cpeasl (°C), KOTOpas OKas3bIBaeT TaKoe e (PH3MOJIOTHYECKOE
BO3/ICHCTBHE Ha YETIOBEKa, KaK M (haKTHIECKast OKPY’KaroIasi Cpesia U Mo3BOJISIET
OLICHUTh KOMIUIEKCHOE BO3ZCHCTBHME Ha 4eJOoBeKa HaOJofaeMoil KOMOWHAIINN
CKOPOCTH BeTpa, COJHEYHOW pajualvi, TEeMIIEepaTypbl M BIAKHOCTU BO3AyXa
[7]. Cmemenne, wim otkionenne UTCI ot temnepatypsl Bo3ayxa (T,), 3aBUCHT
0T (haKTUUECKUX 3HAYCHUI TEMIIEPaTyphl BO3AyXa, CPEAHEH JTyUYUCTOH TeMIiepa-
Typs!l (Tm), ckopocTH BeTpa (V,) M BIAKHOCTH, BBIPAXKCHHOW KaK YHPYTOCTb
BOJISTHOTO Mapa (e) Wik OTHOCHTeNbHas BiIaxHOCTh (R) [8]:

UTCI = (Ta; Tors Vas @) = Ta+ A(Ta; Trnres Vas €)

UysctBurensHocte UTCI k TemnepaType, BIaKHOCTH, U3JIyYEHUIO U
CKOPOCTH BETpa MOKa3bIBAET, YTO OH IPHUMEHNM B YCIIOBHSAX TEIUIA M XOJO/a,
YTO OCOOEHHO MOIXOIWT JUIS NMEepPEeXOJHOW KIMMaTHYECKON 30HBI HA CeBepe
3amagnoit Cubupu. dns pacdera UTCI ucronp30Baich e:KeTHEBHBIC JaHHBIC
CpOYHBIX HAOIONEHMH (Temmeparypa BO3[yXa, OTHOCHUTEIbHAs BIAXXHOCTH,
CKOPOCTb BeTpa ¥ 001as obigaynocts) 3a nepuo 2000-2019 rr. na 29 mereo-
crannusax u3 apxusa BHUWT'MU ML [17]. Pacuer npon3Boamics mpu Io-
MOIIM IporpaMmHoro makera BioKlima 2.6 [6].

PesyabTaTel. Knumatndeckass mepexonHas 3oHa 3amagHoit Cubupw,
pacrioyio)keHHass B 30HE BIUSHHS BTOpHYHOW BeTBH A®D B ceBepoTackHOU
naaamadTHON 30HE, MOXKET OBITh BBIJIE/IEHA TI0 TAKUM XapaKTEPHUCTHKAM I10 -
cTunatomeit nosepxHoctu, kak NDVI u aBanotpancnupanus Ev, a mMeHHO 110
MX CyMMaM M MaKkCHMAaJIbHBIM T'PaJMEHTaM 3a BereTallMoHHbIH nepuol. B paii-
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OHE NEepeXOIHON 30HBI cymMMapHasi EV 3a BereTallMOHHBIN CE30H COCTaBIISET
8-8.5 M BOJHOrO SKBMBAIEHTA ¢ M’ (pHC. 2a). 30HA MAKCHMAIbHBIX [PaIHCH-
ToB EV mpotsnyace crutomHoit nosocoit mexxay O6bto 1 Ennceem. Ha 3anane
OHa MmmMpoKas u npoctupaercst or O6u 10 Cubupckux YBanos (61°-63° c.i.).
K BoCTOKY TpagueHThl 0c1abeBaroT, a MoJIoca CyKaeTcsl U MPOCIIeKUBACTCS B
patione 61.5°-62.5° c.m. (puc. 20). Cymmaproe 3HaucHrne NDVI 3a Bereranu-
OHHBIN CE30H B IiepexonHoi 30He coctanisgeT 70-80 (puc. 2B). 30Ha 3HAYNMBIX
MakcuMansHBIX rpaguenToB NDVI npocnexnBaeTcs B BHIE OTAETHHBIX Kila-
ctepoB Mexxay O0pt0 u Ennceem, rpynmupytomtixcs B goiuae O0u u Ha He-
Oopmioit Bo3BeIIeHHOCTH CHOMpCKuX YBasoB (61°-64° c.m1.) (puc. 2r).

V3MeHeHne NMpOAOKUTEIBHOCTH BETETAIIMOHHOTO MEPHOAA, OIpEeie-
JICHHOE I10 CyMMe TemIiepatyp Belie 5°C, npeacTaBIeHO TPEHI0M, KOTOPBIH B
Hayane XX| Beka 3HaUMTENILHO U3MEHSIETCS 110 TeppuTopuu (puc. la). B paii-
oHe EHwucest orMeuaercst HEOOJIBLIOE COKpAICHUE BEreTAlIOHHOTO TEepHOoja
J10 8 JHel 3a ce30H, a B cpeaHeM TeueHnn O0U 3HaUMMOe yBeandeHue 10 12, a
Mectamu U 10 16 nuei. [Ipu 5TOM Ha Goublieii YacTH pernoHa TpeH bl B pai-
OHE TPOXOXKJIEHUsI BTOPHUHOI BeTBU AD He 3HAUMMBI M COCTaBISIOT +6 MHEH
3a CE30H.
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Puc. 2. XapakTepuCTUKA TOICTHIIAIONIEH TTOBEPXHOCTH
3a BereraruoHHbIH eprox 2000-020 rr.: a) cpeqHss cyMMa 3a Ce30H
EV (M/ce30n), 0) rpaaueHt cymmapHoro EV, B) cpeansis cymma
3a ce3oH NDVI, r) rpaguent cymmaproro NDVI. O6o3rauenus cM. puc. |

PaccmarpuBas TpagmeHThl cyMM EV 1o gonrotHeIM - paspesam
72°-76° B.A. m 80°-84° B.A., MOXKHO YCTaHOBHUTb, YTO OCHOBHOW MaKCUMyM
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rpaaueHToB EV cTanmuoHapHo HaONIOAIOTCST B CEBEPOTAC)KHOM 30HE Ha
62.2° c.uI. BHE 3aBHCUMOCTH OT JICTHUX TEMIIEPATypHBIX (QuykTyanuid (pucy-
HOK He npuBogurcs). O6nacTu MakCUMaJbHBIX rpaaneHToB EV Takke otMeua-
ercst Ha 61.2° ca. U B padione 63.6°-63.8° c.m. (paspe3 72°-76° B.1.), 4TO
o0ycnoBneHo BiusHueM oporpaduu (noiima p. O6s u Cubupckue YBaisl).
3HaueHMs] MaKCUMAJIbHBIX I'paJineHToB EV rox oT roga MoryT U3MEHSTHCS MO-
gytH B 2 pa3a ot 0.47 mo 0.8 M u ot 0.2 1o 0.38 BogHOTO PKBHBAJICHTA Ha M2Ha
pa3HBIX DONTOTHHIX Mpo¢mix. [Ipn 3ToM 3HaYMMOTO TpPEeHAa MaKCHMAaJIbHBIX
3Ha4YeHnH rpaguenToB EV B Hauane XX| Beka He Habmogaercs (Tadm. 1).

MaxcumansHele 3HaueHus rpaaueHToB NDVI otmewaercs 61.7° c.m.
(pa3pe3 72°-76° B.n.) u 62.1° c.m. (pa3pe3 80°-84° B.n.). MakcuManbHEIE Tpa-
nueHTsl cyMmm NDVI 3HauutensHo BapeupyioT oT 4 10 7 (paspes 72°-76° B.1.)
u ot 6.6 10 9.8 (pa3pe3 80°-84° B.x1.). 3HAUUMOr0 TPEeHAa MaKCUMAIbHBIX I'pa-
nueHToB cymMmM NDVI Takxke He BbIsBIeHO. MakcuMasbHble 1 MUHUMAJbHbBIE
rpagueHTsl EV 1 NDVI He cHHXpOHU3UPOBaHEI.

Tab6nura 1
Maxkcumanssble rpagueHTsl EV u NDVI 3a BeretanimoHHbIH ce30H

MaKCHMaJIbHbI rpaaueHt Ev M/ce30H MakcHMasibHbIH rpagueHt NDVI/cezon

TOL 72°-76° B.1. 80°-84° B.11. 72°-76° B.11. 80°-84° B.1.
mupoTa 3HAQUCHHC IupoTa 3HAYCHHC IupoTa 3HAYCHHC upoTa 3HAUYCHHC

2000 62.2° 0.62 62.2° 0.22 61.7° 7.0 62.1° 9.8
2001 62.2° 0.58 62.2° 0.25 61.7° 6.9 62.1° 9.6
2002 62.2° 0.58 62.2° 0.23 61.7° 6.9 62.1° 9.1
2003 62.2° 0.67 62.2° 0.26 61.7° 6.9 62.1° 9.0
2004 62.2° 0.67 62.2° 0.26 61.7° 6.6 62.1° 7.0
2005 62.2° 0.80 62.2° 0.38 61.7° 6.4 62.1° 9.4
2006 62.2° 0.42 62.2° 0.25 61.7° 55 62.1° 7.8
2007 62.2° 0.54 62.2° 0.22 61.7° 6.3 62.1° 6.9
2008 62.2° 0.69 62.2° 0.30 61.7° 4.0 62.1° 6.6
2009 62.2° 0.69 62.2° 0.27 61.7° 4.4 62.1° 75
2010 62.2° 0.53 62.2° 0.27 61.7° 6.5 62.1° 7.0
2011 62.2° 0.69 62.2° 0.30 61.7° 4.3 62.1° 7.0
2012 62.2° 0.71 62.2° 0.37 61.7° 6.9 62.1° 8.8
2013 62.2° 0.51 62.2° 0.22 61.7° 6.3 62.1° 8.2
2014 62.2° 0.60 62.2° 0.28 61.7° 5.3 62.1° 7.4
2015 62.2° 0.56 62.2° 0.24 61.7° 6.9 62.1° 8.8
2016 62.2° 0.67 62.2° 0.27 61.7° 6.4 62.1° 9.1
2017 62.2° 0.47 62.2° 0.24 61.7° 6.7 62.1° 7.3
2018 62.2° 0.47 62.2° 0.20 61.7° 5.4 62.1° 8.4
2019 62.2° 0.61 62.2° 0.22 61.7° 55 62.1° 8.0
2020 62.2° 0.67 62.2° 0.27 61.7° 6.8 62.1° 9.2

YuuBepcanbHblid nHzeke TeroBoro komgopra (UTCI) 6bu1 ucmons3o-
BaH ISl OLICHKH OMOKJIMMAaTHYECKNX YCJIOBUH B 00JIaCTH KIIMMAaTHYECKOH mepe-
X0/HOH 30HBI 3anaaHoit Cubupn st coBpemeHHoro kimmata (2001-2019 rr.).
[NonyuyeHHbIe pe3yNIbTaThl MOKA3BIBAIOT, YTO HAa pAacCMaTPHBAEMOW TEPPUTOPHU
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npeobnaznator cpernnecyrounble 3HaueHuss UTCI, cooTBeTcTBYyOLIME 3KCTpe-
MaJIbHOMY, OYEeHb CHJIBHOMY M CHIIBHOMY XOJIOJJOBOMY cTpeccy (puc. 3a). Takue
ycroBusi HaOmonatorest 60-70% nHelt B rogy Ha METEOCTAHLMSIX, PACHIOJIOKEH-
HBIX ceBepHee BTopruHOil BeTBu AD u meHee 50% nHel B rogy Ha METEOCTaH-
uusax rooxkHee BropuuHoi BeTBU AD. Kak mokazano B [14], ans 3nayenuit UTCI
B 15 4acoB MeCTHOro BpeMEHH I'paHHIA TEPPUTOPHH, TA€ CHIBHOE XOJIOAHOE
HanpspkeHrne HaOmomaetcs B 50% IHEH MPOXOOWT MPUOIM3HTEIHFHO BIONb
64-65° c.11., @ YUCTI0 THEH C CHIIBHBIM XOJIOTHBIM HAIPSUKCHUEM YBEIIMINBACTCS
C IOro-3amaja Ha ceBepo-BOCTOK. FOkHee KIMMAaTHYeCKOW HEepexOJHOHW 30HBI
YHUCJIO AHEW C CHIBHBIM XONOIHBIM HampsiKeHHeM cocTaBisieT okomo 40%.
B pailone nepexonHOW KIMMaTHYECKOHW 30HBI — 3KCTPEMAJIbHBIA XOJIOAOBOM
CTpecc HabJI0IACTCs TOCTATOYHO PEIKO B 2-4% mHEH.

Hawnnyumine yciaoBusi, ¢ TOUYKH 3peHHs] TEIUIOBOTO KoM(opTa, sl pac-
CMaTpUBacMOW TEPPUTOPUH — STO OTCYTCTBHE TEILUIOBOTO CTpecca U KOM(OPT.
Ho Takue ycioBus HaOJIIOAIOTCS CPABHUTEIBHO HE J0JT0. X MakcMManbHas
MPOJOJDKUTEIBHOCTE B 00JAaCTH KJIMMATHYECKOW TIepeXOJHOW 30HBI U
1okHee — 10 20% aHeit unm 2.5-3 mecsina (puc. 3a).

B mepnon coBpeMEHHOTO MOTEIUIEHHS HaAONIONAaeTCsl MOCIECIOBATEb-
HOE YMEHBIICHNE NTPOIODKUTEIBHOCTH HanOoJIee HeOIaronpusITHBIX yCIOBHH.
TpeHas! MPONOIDKUTENBHOCTH CHIIBHOTO XOJIOJIOBOTO HANPSDKEHHS, B OCHOB-
HOM, OTpHLaTeNbHbIe. B 00macTy nokamu3anuy nepexoHol KINMaTHIECKOH
30HBI a0CONIOTHBIE 3HAYCHUS TPEHIOB IIPOJODKUTEINBHOCTH CHIIBHOTO XOJIO-
JIOBOTO HalpspKeHUs! yBennuuBaioTcs (puc. 30). B mepexoaHoi 30He Tak ke
YBEJIMYHBACTCS IEPUOJ] OTCYTCTBHUS TEIJIOBOTO cTpecca U KoMpopTa (TPeH bl
MOJIOKUTENbHBIE). TakuM 00pa3oM, HECMOTPS Ha TO, YTO MEPEXOAHAS KIMMa-
THYCCKas 30Ha, CBA3aHHasA C JICTHUM I1OJIOXKCHHECM BTOpPI‘-IHOﬁ BCTBHU ApKTI/I-
4eckoro (poHTa, NOCTaTOYHO CTAOWIIbHA, B HEW HAOJIONAEeTCs yIy4YIeHUE
OMOKIIMMaTHYECKUX YCIIOBUI B COBPEMEHHYIO JTIOXY.

a 6
Aecorywass cepepuanTaiira | cpeARR Taiira ‘:';‘_—‘_

T e

— ()
Puc. 3. YuuBepcansHblit nanekc termoBoro komgopra (UTCI) 2001-2019 rr.:
a) JJMTEILHOCTD Pa3JIMUHBIX I'pajjaliiii TEIIOBOTO BO3AEHCTBNS;

0) TpeHbI IPOJIOKUTEIEHOCTH TEIUIOBOTO BO3/ICHCTBYSL:

1 — cunbHBIN X0J0J0BOH CTpeCcC, 2 —OTCYTCTBUE TETNIOBOTO CTpecca
u kxoMmpopt. O603HaYEHNS CM. pHC. |
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BruiBoabl. Haubonee craOMIbHBIME WHIUKATOPaMH KIMMAaTHYECKOH
MIepEXOHOW 30HBI B CpeqHeTacKHbIX JaHamadrax 3anagHoit Cubupw, cBs-
3aHHOI C BIIMSIHUEM BTOPUYHOM BETBU APKTHUECKOTO ()POHTA, SBISAIOTCS Ba-
notpancnupanus 1 NDVI.

Jlydmie Bcero BBIpaK€Ha 30Ha MAKCHMAJBHBIX TPaJUCHTOB 3Baro-
TpaHCIIUpAIMK, KOTOpasi MPOTSIHYJACh CIUIONMIHOM mojiocoi mexnay OOblo u
Enmnceem, B paiione 61.5°-62.6° c.m. 30Ha 3HAYUMBIX MaKCUMAIBHBIX TPaai-
earoB NDVI mpencraBnser coboi mems OTAETBHBIX KIACTEPOB, PACIOIOKEH-
HBIX B IIMPOTHOH mosoce 61°-64° c.i.

B nagame XXI| Beka TpeHABI IPOJOIKUTEIEHOCTH BET€TAIIOHHOTO T1e-
pHoaa B 30HE CTAIIMOHUPOBAHUS BTOpUIHOH BeTBH AD 1m0 Oobiielt yacT He
3HauMMbl. JIokanu3zaiust 00J1acTi MakCUMalIbHBIX rpaaueHToB Ev (62.2° c..)
u NDVI (61.8°-62.1° c.m1.) cTaGMiIbHO M HE 3aBUCHUT OT IPOJOJIKUTEIBHOCTH
BEreTAI[MOHHOI0 Meproaa. 3HauuMoro Tperaa i nepuoga 2000-2020 rr. He
Ha0oaaeTcsl.

B nepexoHON KIMMaTUYECKOW 30HE, CBA3AHHON € JIETHUM IOJIOKEHHU-
€M BTOPUYHOH BETBH APKTHYECKOro (poHTa, B COBPEMEHHYIO 3IIOXY OTMeua-
eTcsl yIydlIeHHe OMOKIMMAaTHYECKUX YCIIOBUI. B OCHOBHOM OHO IposIBIsIeTCS
B 3HAYUMOM COKPAILCHUH TIEPHOa CHIIBHOTO XOJIOA0BOTO HANPSHKEHHUS U yBe-
JMYCHUH IEPHO/ia OTCYTCTBHS TEIUIOBOTO CTpecca U KoM¢opTa.

Paboma evinonnena ¢ pamxax I'oczaoanus Ne 0148-2019-0009 «Hzme-
HeHUus KIUMama u ux nociedcmeus Oisi OKpyscarouel cpedvl U HCUsHeoes-
meabHOCmU HaceaeHus Ha meppumopuu Poccuuy.
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Cexnus 7
«O0pa3oBaTeJbHBINH U TYPUCTCKHI MOTEeHIHAJ
(deHoIOrNYECKUX UCCIET0BAHUID

V]IK 581.543:581.9 (571.55) DOI: 10.26170/KFG-2021-49

Ionora Ouibra AnekcaHapoBHa,
JOKTOp OHOJIOTHYECKUX HAyk, mpodeccop, 3aballkanbCKuii TOCYIapCTBEHHBIH
yHUBepcuTer, r. Yura, Poccus; olga.popova-54@yandex.ru

HCIIOJIb30BAHHUE PE3YJIBTATOB ®EHOJIOT'MYECKHUX
HCCJIEJJOBAHUM B OPTAHU3ALIMU DKCKYPCHUI
1O 3HAKOMCTBY C PAHHEIBETYIIIMUMU CTEITHBIMHA
PACTEHUSIMA BOCTOYHOI'O 3ABAMKAJIbS

KJIFOUEBBIE CJIOBA: (eHonornueckue ucciaeoBanus; GeHoIoTus; GeHOIOrHYe-
CKHC HaOIIOJCHNs; OpraHu3alis SKCKYpPCHM; paHHEUBETYIUEC pPACTCHHS, BECCHHUE
9KCKYPCHH.

AHHOTALMS. YcraHoieHo, uto Bo ¢uope Bocrounoro 3abaiikanps 339 BuaoB
OTHOCATCS K PaHHEUBETYIIUM pacTeHHsM. /711 HUX B BECCHHEM Pa3BUTHU BBIIEICHO
TpH TEpHOJa: MPEIBECCHHUI, HayajJo BECHBI WM Tojiasg BECHA, M pas3rap BECHBI WU
3eneHas BecHa. OTMeueHO, YTO Hawbojee MHTEPECHBIM JUIS MPOBEICHUS BECCHHUX
(heHOTOTHYECKIX JKCKYpPCHU SIBISETCS TEPHOJ Hadajla BECHBI, B KOTOPBIN 3allBETacT
55 BHIIOB pacTeHUH, pacTyIIUX HA TOPHBIX CTCMHBIX CKIOHAX. BEBISBICHO IECATh BUIOB
PaHHEIBETYIINX PACTCHHUI, C KOTOPHIMH HEOOXOMMO 3HAKOMHUTD YYalIUXCS MPH MPO-
BE/ICHIH BECCHHMX 3KCKYPCHIA.

Olga A. Popova,
Doctor of Biology, Professor, Transhaikal State University, Chita, Russia

USE OF PHENOLOGICAL RESEARCH RESULTSIN
ORGANIZATION OF EXCURSIONS TOGET ACQUAINTED
WITH EARLY FLOWERING STEPPE PLANTS
IN EASTERN TRANSBAIKALIA

KEYWORDS: phenological research; phenology; phenological observations; organi-
zation of excursions; early flowering plants; spring excursions.

ABSTRACT. We established that 339 species in the flora of Eastern Transbaikalia
belong to early flowering plants. There are three periods for them in spring develop-
ment: pre-spring, early spring or bare spring, and the height of spring or green spring.
We point out that the most interesting period for spring phenological excursions is the
beginning of spring when 55 species of plants growing on mountain steppe slopes begin
to bloom. During spring excursions, it is necessary to introduce students to ten species
of early flowering plants identified.

Ce3oHHbIE WM (PEHOJIOTHYECKNE HAOIIOICHNS 3a PACTCHUSIMH BXOJIST B
poTpaMMy M3Y4eHHs OMoyoruu 5 Kiacca. be3 Takux HaOMIOACHUH yUUTEIIO
CJIOKHO OPraHM30BaTh HCCIIEJOBATENbCKYI0 PadOTy yUYalUXCs 110 M3Y4YEHHIO
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OMOJIOrMM M DKOJIOTMH paHHEIBETYIINMX pacteHuil. deHomornyeckue HadI0-
JICHUS JTAIOT yYUTENsIM OWOJIOTMM M €CTECTBO3HAHHS LICHHEHIIMH Marepuai
JUId TIOHMMAaHUS 3aKOHOMEPHOCTEH pa3BUTHUSA B MEHSIOIUXCS YCJIOBHSIX Cpe-
JIbl, OHM TO3BOJISIIOT MOKAa3aTh y4YalUMCsS MHOroo0Opasue IpHCHOCOOIeHUS
pacTeHH K Mepe3UMOBKE U PaHHEMY Pa3BUTHIO B BECEHHUN MEpUOJ, IIUKINY-
HOCTh Pa3BUTHUS TPHUPOJBI, TECHbIE B3aMMOCBSI3M PAcTEHUIl ¢ yCIOBHAMU
OKpYXarolleu cpenpl.

OO1meHne yJammxcs ¢ XHUBOM MPUPOJION BO BPEMsI CE30HHBIX IKCKYyp-
CH TIOMOTaeT BOCTIUTHIBATE Y HUX OCPEKHOE OTHOIICHHE K KHUBBIM OPTaHU3-
MaM M PacTUTENbHBIM COOOIIECTBAM — KauyecTBa, KOTOPbIE HEOOXOJMMEI B CO-
BPEMEHHYIO 3I10XY BCEM XXKHTEIISIM 3EMIIH.

bonbluas 4acTe uMeronieiics B pacHOPsDKEHHUU YUYUTENIEH METOoJu4e-
CKOM JUTepaTyphl MO OPraHU3AIlMM WM NPOBEICHHUIO CE30HHBIX HAOIONCHUI
OCHOBBIBA€TCsl Ha IpUMEpax pPAacTeHUi, MpouspacTraroliux B EBponeickoit
yactu Poccun n He Berpedaromuxcs B 3abaiikanbe. [loaTomy mpernogaBatenu
€CTECTBEHHBIX JUCIMIUIMH HUCIBITBIBATIH TPYJHOCTH IPU MPOBEICHUU CE30H-
HBIX HAaOJIIOICHUH ¥ OAOOpE PacTeHH KaKk OOBEKTOB JUIsl HCCIICIOBAHUSL.

Jus perrenus mocraBieHHOW mpoOieMsr B 1990-2006 rr. Hamu ObLTH
MPOBEICHBI MOJIEBBIC U CTAIIMOHAPHBIC MCCIICAOBAHUS 110 BBISBICHUIO BUIOBO-
TO COCTaBa PaHHEIBETYIINX PACTCHUI M M3yYCHUIO OMONOTHH U (HEHOJIOTHH,
OTAETBHBIX HanboJee MHTEPeCHBIX BHIOB. IIpu mpoBeneHMH HcClIeIoBaHUI
HCIIOJIb30BAJINCh METOJIBI ONOPHBIX TOYEK W PaAHalbHBIX MapmpyToB. deHo-
JIOTUYecKre HaOMIOACHNS 32 Pa3BUTHEM PAaHHENBETYIINX PAaCTCHHWH MPOBOIU-
muck o Metomuke W. H. beiimeman [1] ¢ 25 ampens mo 31 mas B TeueHue
5 net ¢ 1990 mo 1995 rr. B 0OKpecTHOCTSIX Topoaa YUTHI B CTENHBIX, JIYTOBBIX U
JIECHBIX COOOIECTBAX.

Becna B Bocrounom 3abaiikanse B oTimune oT EBpomelickoil wactu
Poccun xapakrepusyeTcst TeM, OHa HaCTYIaeT CO 3HAYUTEIbHBIM 3a03JaHHEM
B KOHIIE anpessi ¥ NpoAoJbKaeTcs 10 KOHIa Masi — Hadaia utoHs [15]. B anpe-
Jie 0COOEHHO HOYBIO eIlle JIep>KaThCs OTPUIATETIbHBIE TEMIIEPaTyphl, TOATOMY
CpefHeCyTOUHasl TeMIlepaTypa B 3TOM Mecsle ObIBaeT OTPUIATEILHON HIIH
omuskoit k 0°C. B mMae HaOmromaeTcs MEUICHHOE YBEIMYCHUE TEMIIEPATypHI,
HO 0COOCHHO B NEPBOM JieKajie Mecsna OOBIYHBI HOYHBIE 3aMOPO3KH, a HHOTIa
u BhInasieHne cHera. CpenHss Temreparypa B Mae cocrasisier +10°C. Becnoit
B 3a0alikayibe BBIIAJaeT HE3HAYNTEIHbHOE KOJIMUECTBO OCaaKoB. B anpene oHu
He npeBbimatoT 10-20 MM, a B mae Moryt nocturars 40-60 mM. Hapsny ¢ Husz-
KOI BIaKHOCTBIO BO3yXa, KOTOpasi B OTACIBHBIC THH MOXET COCTaBIAThH 10-
15%, oTpuiaTenbHOE BIMSHHE Ha PAa3BUTHE PACTEHWH BECHOW OKa3bIBAIOT
CHJIBHBIE XOJIOJHBIE BETPa CEBEpO-3allaJIHOTO HampaBieHus. OHH HCCYIIAIOT
[IOYBY M yCWJIMBAIOT TpaHCIHUpauuio y pacreHuil. Kpome toro, mis Bocrouno-
ro 3abaiikanbs XapakTepHa OOJIbIIAs MPOJOJDKUTENLHOCTh COJTHEYHOTO CHS-
Hus. Ilpu sTomM Habnromaercs mpeoOiagaHue TMPSMON COTHEUHOH paguarivu
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HaJl pacCesHHON, B pe3yJlbTaTe 4ero NPOUCXOAUT ObICTpOe OTTauBaHMUE U
HarpeBaHue MOYBbI, 0COOCHHO Ha I0XKHBIX CTEITHBIX CKJIOHAX.

Bpemst BecenHero mpoOyXIeHHsI pacTEHHH 3aBHCHT OT TEMIIEpaTyphl
OKpyXarouie cpeapl. Y MHOIMX PACTCHUN YMEPEHHOIO KIUMaTa HUXKHUI
mpeiel TeMIepaTyphl, HeOGXOAMMBIH [l Hauala PasBUTHS, OM30K K +5°,
OnHako, B CBSI3U C IUTMUTENBHBIM NPHUCIOCOOJIEHUEM K OIPEAEICHHBIM IPH-
POIHBIM YCIOBUSM y Pa3HBIX PAaCTEHHH CE30HHOTO KIIMMAaTa BO3HUKIH CITCITH-
(uaeckre OCOOCHHOCTH pEakIi Ha TEMIIEpaTypy CpeAbl W CBOW HIDKHHN
TepMUYecKruil mopor Beretanuu. OTCIOAa U pa3HbIe CPOKH BECEHHETO MPoOy K-
JICHHS, CTPOTHUH TTOPSIOK YepenoBaHus (a3 pa3sBUTHSA Y pa3HBIX BHIOB pacTe-
HUH, UX TOCIIeJOBATEIIFHOCTh M CHHXPOHHOCTD.

Uccnenosanus, npoeaennsie b. U. Jynenosoii [7], O. A. [TonoBoii [9;
12] mokazanu, 4To BECHOW B pa3BUTHUHU PaCTUTENBHBIX coo0mIecTB BocTouHoro
3abaiikalibsi, MOKHO BBIJICIIUTh TP IEPHOJA: NPEIBECEHHNH, HA4YalI0 BECHHBI,
WM TOJIas BECHA, U pas3rap BECHBI, M 3eJICHas BECHA.

IIpenBeceHHUN NEpUON HAUMHAETCS C CEpelMHBI anpensd. B 310 Bpems
TOJBKO y HEMHOTUX BHIOB PACTEHHH HAuMHAETCAd POCT LBETOUHBIX IIOYEK.
Koartum Bumam pacrenuit otnocstes Pulsatilla turczaninovii Kril., Pulsatilla
multifida (G. Pritzel) Juz. Rhododendron dauricum L., Populus tremula L. B
CTENM HAYMHACTCS BereTalus 3MMHE3eNeHbIXx pacTeHuit: Androsace incana
Lam., Chamaerhodos erecta (Laxm.) Bunge, Carex pediformis C. A. Meyer,
Alyssum lenense Adams, A. obovatum (C. A. Mey.) Turcz. L{gerymunx pacTeHuit
ellie HeT.

Havano BecHsl (Tonas BecHa) (25.04-10.05) B 3abaiikanbe oTaudaeTcs
OT JIPYTHX PErHMOHOB 3HAYMTEIHHOM CMEHOW TeMIepaTyp B TeUCHHE CYTOK U
pasubie qau. Otrenenu ¢ Temmeparypamu +15-+18°C cMEHSIOTCS XOJIOAHOM
MOT0/I0M ¢ HOUHBbIMH 3aMopo3kamu 710 -10°C. B 3ToT HeOIaronpusITHHIN nepu-
O]l pa3BUTHE HAUYMHAETCS JIMIIb y PAHHEIBETYIIMX BHIOB M 3MMHE3EJICHBIX
pacTeHH, COXpaHIIOMNX C OCEHH LBETOYHBIE MOYKH, 3€JIEHBIE TIOOETH U JIH-
CTOBBIC PO3ETKH.

B cremsix 3abaiikaibsi BECTHIKOM TOJIOM BECHBI SBISACTCS HAYANO IBE-
Tenust 1BYX 3pemepounior Gagea pauciflora (Turcz. ex Trautv.) Ledeb., Phy-
sochlaina physaloides (L.) G. Don., a Tak:e caMoro XxapakTepHOr0 BECEHHETO
pacrenus 3abaiikanbs P. Turczaninovii. Y Hero B Haualie pa3BUTHS U3 3eMIIU
MOSABIISETCA [BETOK HAa KOPOTKOM I[BETOHOCE, a TOJBKO K KOHITYy IIBETEHUS,
Havdaly IJIOJOHOIICHNS Pa3BUBAIOTCS JIUCTHSL.

BecTHukOM TOJIOH BeCHBI B Jiecy sBiseTcs: 3anBeTanue Populus
tremula L., nagano cokomsmkenus y Betula platyphylla Sukacz., naGyxanue
novek u Hayajo 1serenus R. dauricum, userenne Salix bebbiana Sarg., naua-
710 3esieHenust xBou y Pinus sylvestris L. V TpaBSHHCTBIX pacTeHHi, TAKHX KaK
Taraxacum collinum DC., Viola gmeliniana Roemer et Schultes., Carex ar-
gunensis Turcz. ex Trev., Carex duriuscula C. A. Meyer, Carex pediformis
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C. A. Mey Bo3obOHoBIsieTcs Beretaius. [1o manueiv B. U. Paneirunoii, [14] B
COCHOBBIX Jiecax 3arBetaeT P. multifida. M1 ycTaHOBHIIH, YTO B 3TOT MEPHOL
Ha Tepputopur 3a0aiKkaabCKOTO Kpas HAUMHAIOT [[BECTU 55 BHUIIOB pacTEHUI.
B 1enmoM pacTUTEIbHBIN MOKPOB BBITJISAUT MOYTH OC3)KU3HCHHBIM, U UMEET
JKENTO-OyPHIi IBET.

Pasrap BecHbI (3eneHas BecHa) HacTymaeT oObiaHo 10-15 masi, korma
OCYILIECTBIIIETCS TIEPEXO0Jl CPETHECYTOUHBIX Temmeparyp depe3 +5°C — HIK-
HUH Tpenelt, HeoOXOAUMBIN I Pa3BUTHS MHOTHX PACTCHU HAIIEro KiInMaTa.
ITocne 20 mas ocymecTBiIseTCA NEPEXO] CPEAHECYTOUHBIX TEMIIEpATyp Yepe3
+10°C u ycraHaBIMBaIOTCS AHEBHBIE TeMIepaTypbl Bo3myxa +15...+20°C.
Hounsre Temmepatypsl eme HeBbicokue (+1...+2°C), HO 3aMOpO3KH yKe CTa-
HOBSITCS] PEJIKUM SIBJICHHEM.

BecTHukoM pasrapa BecHBI B cTensx 3abaiikaibs sBJIseTCs anorei nse-
tenus P. turczaninovii u mauasno 3anBeTaHust GONBIINHCTBA BECEHHUX BHIOB:
Taraxacum collinum DC., Carex duriuscula, Alyssum lenense Adams, A. obo-
vatum (C. A. Mey.) Turcz., Chamaerhodos erecta (Laxm.) Bunge. B nepuon
3€JICHON BECHBI HAYMHACTCS BereTalnus OOJBIIMHCTBA CTCIHBIX BHIOB pacTe-
HUH, ¥ JKENTO-OYPBIif ACHEKT CTEIH MEHSICTCS Ha 3€JICHOBATO-TIECTPHIN.

3akaHYMBAaeTCs BECHAa B 3a0aiKallbCKUX CTEIsAX OTIBeTaHumem P. tur-
Czaninovii ¥ HayanoM I[BETCHUsS] pPaHHEICTHHUX BHJOB, Takux kak Papaver
rubro-aurantiacum Lundstr., Haplophyllum davurense (L.) G. Dan fil,,
Eremogone capillaris (Poir.) Fenzl.

B siecy pasrap BeCHbI HAUHMHAETCS C JPYKHOro 1BereHus R. dauricum,
MIOJTHOTO 3eJIeHeHus XBoU y P. Sylvestris, mosiBienus «3eieHoit IpIMKm» y Oe-
pe3 U JIMCTBEHHUI], Y HUX HAYMHAET JAPYKHO PaCKPBIBATHCS MOJOJas JIMCTBA.
VY Viola gmeliniana, Carex pediformis, Potentilla fragonoides L., Guelden-
staedtia verna (Georgi) Boriss. na6toaaercst ApY>KHOE ¥ MacCOBOE [[BETEHHE.

3akaHuMBaETCS BECCHHHI MEpHO B Jiecy oTiBeTanwem R. dauricum,
HavyayoM mbiieHus P. Sylvestris u 3arBeraHneM paHHEIETHHX BUIOB, TAKHX
kak Vaccinium vitis idaeae L., Lathyrus humilis (Ser.) Sprengel., Iris uniflora
Pall. B nemom mast Bocrounoro 3abaiikanbs Hamu [11] Ob110 BBIsSIBIEHO 339
BUJIOB paHHEIBETYIINX PACTCHUH.

B mporiecce npoBeaeHUs HCCIEIOBAHIA HAMU OBLIIO YCTAHOBIJICHO, YTO
Hanboliee MHTEPECHON TPYIIION ISl TIPOBEACHHST (PEHOIOTHUECKUX HCCIIEI0-
BaHUU SIBIIIETCS TPYIIa PAHHEUBETYIIUX PACTEHWH, 3allBETAIONUX B TIEPHOJ
ronoit BecHbI (25.04-10.05), Tak Kak UIMEHHO 3TH BHUJIBI XOPOIIO aIallTHPOBA-
HBI K KpaiiHe HeOJaronpusITHBIM KPHOKCEPOPITLHBIM YCIIOBHUSIM.

Hammm nccnenoBanus mokasanu [13], 9To B 3TOT MEPHOJ] IBETET BCETO
55 BunoB pacteHuil. Y HUX c(pOpMHUPOBANNCEH TaKHE aAalTalluH, KOTOPBIE CIIO-
CcOOCTBOBaNM Kak 3KOHOMHOMY COXPaHEHHIO W HWCIOJIB30BAHMIO TEIIa U
MOXOJIOIAaHUH, TaK U YCTOWYMBOCTU K BO3JEHCTBHUIO NPSIMON MHCOJISILIMU, BbI-
COKHM TEMIIepaTypaM U BECCHHEH MOYBEHHON 1 aTMOC(EPHOM 3acyXe.
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TpaBsiHUCTBIE CTENHBIE PaHHELBETYIIHE pacTeHUs OOBIYHO PacCTyT B
YKPBITHSIX, TAKUX KaK MOHIKEHUS peibeda, paclieIHbl, KAMHH, TaK KaKk TamM
COXPaHSIOTCSI OTHOCUTEIHHO MOCTOSHHBIE TEMIIEpaTypa U BIAXKHOCTH BO31yXa
U mouBbl. PaHHenBeTylIMe ApeBeCHBIC BUABI, Takue Kak Armeniaca sibirica
(L)) Lam., Ulmus macrocarpa Hance., Spiraea aquilegifolia Pall. Taxxxe pac-
TyT Ha IOXKHBIX KAMEHHCTBIX XOpOILIO 3aIlUIIEHHBIX OT CEBEPHBIX BETPOB
CKJIOHAX, KOTOPBIE IS TUX BUJIOB ABISAIOTCSA «peyrHyMaMu».

Y paHHEUBETYIIUX TPaBSHHUCTBHIX PACTCHHI B IEPUO] Hadala BETETa-
IIMM ¥ [BETCHHS MOOETH MUHHUATIOPHBIE, PACTIONAraroTCsl KOMITAKTHO, PIDKa-
TBI K TIOBEPXHOCTH TOYBBL. boJbIast 9acTh TPaBAHUCTBIX PACTEHHHN SBISAIOTCS
PO3ETOYHBIMH TOJIMKapHIUKaMH. Y HHUX 3a CYET PO3eTOYHOH (hopMbI pocTta
YMEHBIIIAETCSl PacXo/ BOABI HAa TPAHCIHPAIMIO, OHU COXPAHSIOT TEIJo U HC-
MOJIB3YIOT €r0 3KOHOMHO.

MHorue TpaBsiHUCTbIE pPaHHEBECEHHHE pacTeHHs (OPMHUPYIOT KOM-
MaKTHbIE TJIOTHBIE JEPHOBUHBI MM pacTeHUs-noaywky. K 3Toit rpymnmne oTHo-
CSITCSI TaKWe paHHelBeTyIuHe BHIbI, Kak Arctogeron gramineum (L.) DC.,
Astragalus galactites Pall., Astragalus scaberrimus Bunge, Oxytropis caespi-
tosa (Pall.) Pers, Oxytropis filiformis DC. Kak noka3zanu uccieaoBaHus, mpo-
BeneHHble A. A. I'opmikoBoit u ap. [2] u b. U. lynenoso#t [5; 7] noxymko-
BUJIHBIC PACTECHUsS O0JIafAlOT BBICOKOHW CTENEHBIO AaBTOHOMHOCTH OT BO3ZAEH-
CTBHS BHEIIHEH Cpeibl M CTaOWIBHBIM TEMIIEPaTypHBIM PEXHMOM BHYTPH
HoAyIIeK. MIX MOJKHO paccMaTpHBaTh KaK aJanTaluio K OOMTaHMIO B KPUOKCE-
POOUIBHBIX YCIOBHSX C PE3KUMHM IIepenajaMyd CYTOUHBIX TEMIIEeparyp, B
YCTOWYMBOM Jie(UIINTE BIIATH M UCCYLIAIOIIEM JISHCTBUN BETPOB.

OdeHb BaXKHBIM MPUCIIOCOOJICHHEM K POCTY B YCIOBHSIX PE3KHX KOJIe-
OaHuit TeMIepaTyp M BIAXKHOCTH BO3JyXa SBIISETCS 0Opa3oBaHHE TyCTOrO
MOKPOBa M3 KPOIOUIMX BOJOCKOB Ha JIUCTHsIX, MoOerax, OyToHax W IIBETKax
pacrenuii. Hanbosee rnokazaTesbHO B ’TOM OTHOILCHWHU TaK Ha3blBaeMas «BO-
JocsiHas 1Iy6a», KoTopasi XOpOIIo pa3BUTa Ha I[BETKAX MPOCTPENIOB, COIBETH-
AX UB, JHCTBsAX Androsace incana. OHa XOpoLIO MpefOoXpaHsIeT pacTeHHs OT
CHJIBHOTO MCIIapeHHMs ¥ TEMIIEPaTypPHBIX KOJIeOaHUH B BECEHHUH MTEpHOI.

Takum oOpa3om, wuccienoBanus, mpoBeaeHHBe b. M. [lymenoBoii,
O. A. TlonoBoit [6] mo3BoMMIM OTOOPATh BUIBI PAHHEIBETYIIHX PACTCHHIA,
KOTOpBIC BCTPEYAIOTCSI MO BCEHl JIECOCTENHOM TEPPUTOPHH Kpasi U SIBISIOTCS
HanboJiee MHTEPECHBIMA OOBEKTaMH IIPH NTPOBEACHNN BECEHHHUX 3KCKYPCHH.

Bumsr poma Pulsatilla Mill. (P. turczaninovii, P. multifida) ssmsrorcst
BECTHHKAaMU HACTYIUIEHHUS BecHBI B 3abaifkambe. DTOMY CHOCOOCTBYET DAL
BaXHBIX OMoMopdoornieckux ocodennocteit [10]. Bo-mepBbIX, y HUX yXe C
oceHH (OPMHPYIOTCSA IBETKH C PAa3BUTHIM OKOJIOIBETHHUKOM, THIYMHKAMHU U
MECTUKAaMH, KOTOPBIH CHAapyXH OKPYXEH T'yCTO OIYIIEHHBIMU JIMCTOYKAMHU
MOKpbIBaJia. DTa cBoeoOpa3Hast «BOJIOCSHAs 1Iy0a, 3allMIIaeT [IBETOK 3UMOM
U paHHEH BeCHOU. BO-BTOPBIX, IBETKU y MIPOCTPENIOB 3aL[BETAIOT y CAMOM 3eM-
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JIM JI0 TIOSIBTICHHS JTUCTheB. JIUCThsT 00Pa3ylOTCs MO3XKe, BO BPEMsl CO3PEBaHMUS
IUIOIOB M COXPAHSIOTCSI 10 KOHIIA JieTa. [103TOMY HPOCTpebl HAKATUTHBAIOT B
MO/I3¢MHBIX OpraHaX 3HAYUTEIbHOE KOJMYECTBO 3aMacHBIX MHUTATEIBHBIX BeE-
IIECTB, 3@ CYCT KOTOPBIX PACTEHHUS PACTYT M PA3BUBAIOTCS B BECCHHHI MEPHO/I.
Kpome Toro, 6yaydn CTEpKHEKOPHEBBIME MOJHKAPITUKAME, OHH OTIMYAIOTCS
YCTOYUBOCTBIO K MPOJIOJIKUTENBHOM 3acyxe.

Gagea pauciflora sieisiercst 1yKOBHYHBIM 3(EeMEPOUIOM, ST KOTOPOTO
XapaKTepeH KOPOTKHUI MepHoJ HaJl3eMHOI BereTaly U JAJUTENIbHbII OTHOCH-
TeJIbHBIA MOKOW B JIeTHUHM nepuoi. Hamm uccienoBanus 1mokasainu, 4To 3TOT
BHJ] OYCHb TyBCTBUTEICH K YCIOBUsIM obuTanus. Eciu 3uma Oblia MaloCHEXK-
HOM, ¥ BECHOW BBIMAJAJ0 MHHHMAIBHOE KOJHYECTBO OCAAKOB, TO PACTCHHS
BECHOH He OTpacTaJli U OCTABAINCH B COCTOSIHUHU MOKOS. JTO CIeIyeT YUUTHI-
BaTh MPU OPTaHU3AINH YKCKYPCHUil.

Euphorbia fischeriana (Myxuk-xopens) — naypckuit sHIeM. 910 6€3po-
3€TOYHOE TITyOOKO CTEPKHEKOPHEBOE TPABSIHUCTOEC PACTCHHE C MOIIHO Pa3BH-
ThIMU MACUCTBIMU KOPHAMU, UMCIOIIUX BUJ TOJICTBIX BEPETCHOBUIHBIX Kﬂy6-
Hell. Bec kopHs ogHOrO pacteHusa MoxeT focturate 600 rpamm. O6pazoBaHue
KOPHSI-KITYOHsI OOBIYHO COYETACTCS y PACTEHHS C OTHOCUTEIIBHO Me30MOP(HOIA
CTPYKTYPOIi, IIOBBIIICHHBIM COAEPYKAHUEM BOJBI B JIUCTHSIX M KOPHSIX, & TAKXKE
OTHOCHTEJIHO KOPOTKUM cpokoM Bereranmu. E. fischeriana otHocsr k kopot-
KOBETeTHpPYOIMM BiuaaM. Hamzemubie moberu i OyTOHBI IOSIBISIOTCS B KOHIIE
arpenst, IBETET B M [UIOJAOHOCUT B Mae, a K KOHI[Y HIOHS €r0 HaJ3eMHAsl YacTh
ormupaer. Takoe HEOOBIMHOE Pa3BUTHE BHAA CTAIO BO3MOXKHBIM OJaromaps
00pa3oBaHmi0 IITyOOKO CTEPKHEKOPHEBON CHCTEMBI, KOTOPas SIBISIETCS pe3ep-
ByapOM BOJIbI U MUTATCIIbHBIX BECUICCTB.

K rtakomy sxe Tumy pacrenuii otHocutcst Physochlaina physaloides.
Pacrenue HOBETCT B KOHIC aIrpelis. Ha}:[?)eMHaﬂ 49acTb B O3TOT NEPHUOJ UMEECT
dbopmy monymku. Y Hee mOJ 3eMiedl pa3BuBaeTcs KIyOeHb BECOM [0
400 rpammos. us Physochlaina xapakrepen Hanbosee KOPOTKHI CPOK Bere-
Tanuy (moJTopa-Ba Mecsia). Passurre 3TOro BHaa 3aKaHYMBACTCS B Hayale
WK Cepe/IMHe MIOHS C HACTYIJIEHHEeM CHJIbHOM 3acyxu. Physochlaina mpucrio-
COOMIACH K )KHU3HU B apUIHBIX YCIOBHAX 3abaliKaibs IIyTeM yXo[a OT 3aCyXu
U [IEPSIKUBAHKS €€ B COCTOSHUH TIOKOSL.

E. fischeriana u P. physaloides siBisitoTCs leHHBIMU JIeKapCTBEHHBIMU
pacTeHHsIMH U BKIIOYeHBI B KpacHyto kaury 3abaiikansckoro xpas [8].

Androsace incana uMmeeT TOHKOE JIEPEBSIHUCTOE KOPHEBHMIIE C PACIIO-
JIO)KEHHBIMU Ha HEM MHOTOYHMCIICHHBIMU ITOJYHIIAPOBUIHBIMHU PO3CTKAMH JIN-
CTBEB. BHyTpeHHI/Ie JIUCTBA PO3CTKHU I10 BCEH TMOBEPXHOCTU IMOKPBITHI HICIKO-
BUCTBIMHU BOJIOCKaMH, a €€ HAPYKHBIC JIUCThA CYyXHUEC, IIJICHYATHIC. BHyTpI/I po-
3€TKU PA3BUBAIOTCA HBETKH, KOTOPBIC HAJACKHO 3alIUIICHBI OT IMEpEHaaoB
TEeMIepaTypsl U HCCYLICHHS BO BpeMs MaJOCHe)KHOW 3uMmbl. Takas Qopma
MO3BOJISIET MMPOJIOMHHUKY BEreTUPOBATh B HEOIArONPHUATHBIC [JIsl €0 Pa3BUTHS
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paHHEBECEHHHI U OCeHHeil mepuoasl. Androsace incana sBisieTcs 3uMHe3ele-
HBIM PacTeHUEM.

Arctogeron gramineum — MOAYMIKOBHIHOE PO3ETOYHOEC PACTCHHE C
CHJIBHO pPa3BETBJIEHHBIM KayJeKcOoM, (OPMHPYIOIIMM IUIOTHBIE JIEPHUHBI-
noaymky. [IpukopHEBbIe TUCThs APKTOrepOHa OYeHb y3KHE, IOJIbIe, TOX0KH Ha
JIMCTBSl KCEPOQMIBHBIX 371aKoB. LIBeTkH coOpaHbBl B OJMHOYHBIE KOP3MHKH C
67eTHO-CHPEHEBBIMH KPAEBBIMU S3BIYKOBBIMH IIBETKAMH, KOTOPBIE OY€Hb Kpa-
CHBO CMOTPATCA Ha (OHE elle MOXKYXJIOH >KeNTO-KOPHIHEBOH IPOIIIOrOIHEH
JIMCTBBI.

IMoxymrkoBuaHas Gopma pocTta — MPHUCIOCOOTICHNE K JKape U 3acyxe U
OJIHOBPEMEHHO K MEPEXUBAHUIO CYXOH M XOJOJHOW BECHBI. PacTeHHs MOryT
YMEHbIIATh WM YBEJIUYUBATH KOJMYECTBO NOOETOB, COXpaHsIs IIOMIA 1 CBOE-
ro oburanus [4]. HauGonbinero o6mwims A. gramineum gocTuraer B dKCTpe-
MaJIbHBIX YCJIOBHSX Cpelbl — Ha BEPIIMHAX KAaMEHHCTBHIX CTEMHBIX CKJIOHOB,
rje AeUIUT BiIark HaOI0IaeTCsl IOYTH BCE MECSIBI BETeTal[IOHHOTO MEPHO-
Ja u HauOojee cnabo BBIPaKEH CHEXHBIH MOKPOB. Takue ydacTku crenei
Ha3bIBAIOT aPKTOTePOHOBEIMH [3]. B CBSI3U C mepeynCIeHHBIMU BBIIIE IPUCIIO-
COOJICHMSIMM Y 3TOTO BHZA HAOJIOAACTCS €XETOAHOE IIBETCHHE HaXe B JKC-
TPEMaJIbHO CyXHE TIEPHOIBI.

WurtepecHbM 00beKTOM TS HabroqeHus siBisietcs Leibnitzia anandra
(L.) Turcz. Drot Bun obnamaeT cBoeodpasHoii Gruomopdomnorueii. SIpko Beipa-
JKCHHBIN CE30HHBIM ANMOP(U3M reHEepaTUBHBIX MOOETOB Y HETO COYETAETCS C
ocoboit puTMHKOI KopHeoOpa3zoBaHus. KopHeBast cuctema JIECHOHUTIMU CO-
CTOMT M3 NPHUJATOYHBIX KOPHEW, KOTOpBIE KHUBYT OJIWH TOJl B TEUYEHHE JBYX
BEreTalMOHHBIX ce30HOB. OCEHbI0 OTMHpaHHs KOpHeil He mpoucxoauT. OHu
HaKaIUTMBAIOT 3allacHBIE BEIIECTBA, KOTOPHIE PACXOAYIOTCS BECHOW CIEIyIo-
IIEro rojia Ha pa3BUTHE BeCEHHEl reHepaluy (BeceHHee 1BeTeHue). B Havane
UIOJISl CTapble KOPHM OTMHUPAIOT M HAYMHAIOT ()OPMHUPOBATHCS HOBBIE MpPHUIA-
TOYHBIE KOPHU B BHJIE KPENKUX IIHYPOBHIHBIX KopHeW. [Ipu ux y4actuu B
KOHIIE HWIOJISI NPOMCXOANT DPa3BUTHE IO3HEJCTHUX TI'€HEPATHBHBIX I0OETroB
BTOPOi reHepanuy (JISTHEe [BETEHHE).

W3 npeBecHBIX MOPOA K BECCHHEIBETYIIMM PACTEHHSIM OTHOCSTCS
Ulmus macrocarpa u Armeniaca sibirica. Y o6oux BHUIOB IBETKH pPaciycKa-
I0TCS 710 TIOSIBJICHUS JINCTHEB U 00a BUJa HA TEPPUTOPUH 3abalKaibs SBIAIOT-
Csl pENIMKTAaMH TPETUYHBIX PEPHUil U CaBaHH.

A. sibirica pacrer Ha COJHEYHBIX, XOPOIIO MPOTPEBAEMBIX KAMCHHUCTHIX
IOXKHBIX CKJIOHAX, 00pa3ys xapakTepHble 11 Jlaypun, 0cOOEHHO ee F0KHOW 4a-
CTH, KyCTApHUKOBBIE CTenu W moy3apociau. OH oOpasyer GopMy KyCTapHHUKA
WM HEeOOJIBILIOro JepeBlia. B KoHIe ampens ero BEeTBU MOKPHIBAIOTCS HEXKHO
OenbiMi MM OeN0-pO30BBIMHU 1IBETKaMH. Bl oTiiMuaeTcs BBICOKOM 3acyXo- U
MOPO030YCTOHYMBOCTBIO. MCKITIOUMTENBHO JIEKOPATHUBHBIN BHJ], MOXKET HCIIOJIb-
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30BaThCs JUISL O3€JICHEHMS! M 3aKperuIeHHs CKJIOHOB. Bua Bmouen B KpacHyro
KHHUTY 320aliKaJIbCKOTO Kpasi, KaK TPETUYHBIH HEMOPaJIbHBIN PEHKT [8].

U. macrocarpa na Jlansaem Boctoke oOpasyer, cyxue jeca U BCTpeda-
ercst B popme HeOobIIMX NepeBbeB. Ha Teppuropun 3abaiikanbs B TpeTHYHOE
Bpems U. macrocarpa Obu1 0OBIMHBIM BHIOM IIMPOKOJIMCTBEHHBIX JIECOB, HAPSI-
Iy ¢ 1yOoMm, JIUIOH, KJIeHOM. B Hacrosiie BpeMsi y HaC COXPaHHUIINCH TOJIBKO
HEKOTOpbIEe CITyTHHKH Takux JiecoB. K HuM otHOcHTes U. macrocarpa. Tpebo-
BaTEJIbHBIA K TEIUTy, OH CENUTCSA Ha TEIUIBIX FOXKHBIX CKIOHAX, HO CTpajacT
3[IeCh OT HEJOCTaTKa BIArH, IMOATOMYy B 3abaiikanbe OH 00pa3yeT >KH3HCHHYIO
(hopMy B Bi/Ie HU3KOPOCIBIX KOPABHIX KycTOB OT 1 110 1,5 MeTpoB BeIcOTOI [7].

Takum o0pa3oM, paHHEHIBETyIIHe pacTeHHs BocrouHoro 3abaifkaibs
CBOEOOpa3Hbl, MHTEPECHBI M 3aCIy)XHMBAIOT TOTO, YTOOBI C HUMH 3HAKOMHMIIH
yJyamuxcss Ha BECCHHUX 3KCKYPCHUAX U MO BO3MOKHOCTU OCTaHABJIMBAJIMCh Ha
0COOEHHOCTAX UX OMOJIOTUH U SKOJIOTHHU.
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AHHOTANLMUS. TonoHnMuyeckasi KapTHHA IOJIyocTpoBa TaiiMblp CKiaabIBajach B
TEUEHUE HECKOJIBKHUX BEKOB. JIOCTATOYHO MO3HO OBUTH COCTABIEHBI KapThl MOITYOCT-
poBa — €ro KOHTYpHI BIIEpBBIE HCCIIENOBaHBI OTpsinaMu Bennkoir CeBepHO# dKcrean-
un 1733-1743 rr., a BHyTpeHHUH TalMBIp U BOBCce KapTorpadupoBaH yKe B COBET-
ckuil nepuo. CaMblii CeBEpHBIN MOIYOCTPOB MaTEPUKOBOM CYIIN B MHUpPE SIBUJICSA CBOE-
00pa3HbIM 3THOTpadUIECKHM KOTJIOM. B mporecce B3aMMOIEHCTBUS Pa3HBIX KYJIBTYD
TOMOHMMHYECKasi KapTHHA PETHOHA OKa3aJoCh OYCHb IeCTpoil. B craThe 3aocTpeHO
BHUMaHHE Ha ()EHOJOTHMYECKUX TOMOHMMax. VIX aHamm3 m pacurndpoBKa SBIAIOTCS
yBIEKAaTEIbHBIM MaTepUasoM s (OPMUPOBAHMS 00pa30BATEIBHBIX JEKIHH WU HC-
TOPUYECKUX IKCKYPCHIL.

Larisa N. Stryuchkova,

Federal State Budgetary Institution “Taimyr Nature Reserves”, Norilsk, Russia

SELECTIVE TOPONYMY OF TAIMYR AS A REFLECTION
OF PHENOLOGICAL OBSERVATIONS, HISTORICAL
AND ETHNO-CULTURAL PROCESSES

KEYWORDS: phenological place names; phenology; phenological observations; to-
ponymy; landscapes; nature; climate.

ABSTRACT. The toponymic picture of the Taimyr Peninsula was formed over several
centuries. Maps of the peninsula were made quite late — its contours were first explored
by the detachments of the Great Northern Expedition of 1733-1743, and the inner Tai-
myr was already mapped in the Soviet period. The northernmost peninsula of the main-
land in the world was a kind of ethnographic cauldron. In the process of interaction of
different cultures, the toponymic picture of the region turned out to be very diverse. The
article focuses on the phenological toponyms. Their analysis and interpretation are fas-
cinating materials for forming educational lectures or historical excursions.

BBenenne. Dtumonorus reorpaduuecKkoro Ha3BaHUS HECET HE TOJIBKO
HHPOPMALINIO 0 HapoaaxX (HOCHUTENIAX TOH WM MHOW SI3BIKOBOM TPYIIIBI), IPO-
JKMBAIOINX (MIPO’KMBABLIMX) HA JaHHOW TEpPUTOPUH, HO W Oosee riryOokue
CMBICIIBI — O TPaJUIUSAX M KYJIbTYpE, XO3IHCTBEHHOM M OBITOBOM YKJajax,
B3aUMOJICHCTBUU C OKPYKAIOIIUM MUPOM, B TOM 4Hcie U ¢ npuponoil. Tomo-
HUMMKa TaliMbIpa ¢ 3TOH TOUKH 3peHHsI UIMEET JOCTaTOYHO NECTPYIO KapTUHY,
XOTsI M BIOJIHE YETKO OPUEHTUPOBAHHYIO TI0 CTOPOHaM cBeTa. TormodopMaHThI
(mo dyne3oHy, popMaHTHI, no3Bosstomuye uddepeHInpoBaT TOIOHUMBI 110
MPUHAAICKHOCTH K TOMY WIM WHOMY S3BIKY [2]) IMOKa3bIBalOT HaM, YTO B
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(opmupoBanum reorpaduyeckux HazBaHui TalMbIpa 3aJeliCTBOBAaHbI YETHIpPE
SI3BIKOBBIC TPYINBI — BOCTOYHO-CIABSHCKHE SI3BIKH, TIOPKCKHE, TYHIYCO-
MaHBWKYpCKasi U caMoJuiicKas s3bIkoBble Tpynmsl [19]. Tepputopunanbao
CaMOJMICKNX TEPMUHOB OOJNBIIE K 3amagy M CEeBepy TEPPUTOPUH (IO Top
Belppanra), TyHTycO-MaHBWKYPCKHX — K IOTY, K TPaHUIE ODBEHKHH, TIOPK-
CKUX — K BOCTOKY TaiimbIpa. Pycckue TOMOHMMBI OOMIIBHBI HA CAaMOM ceBepe
MOJIyOCTPOBA M B UCTOPUIECKOt 00macTh, 10 OKTAOPHCKON PEBONIONNN Ha3bI-
BaeMol 3aTyHIpoil (moioca JIECOTYHAPHI M CEBEPHOM TaWTH, «IPUKPHITASD)
CeBepHBIMHU OTporamH 1miaro [lyropana) [17].

Ho, He3aBHCHMO OT SI3BIKOBOM COCTaBJIIOILEH, €CTh HEYTO OOIIEe, YTO
OOBEIMHACT CMBICIIOBOE 3HAYECHHE TOTIOHMMOB IOIyocTpoBa TaiiMelp. 310 —
copmupoBaBiasics cuctemMa xu3Heobecnieuenus Ha Kpaitnem Cesepe, Branu
OT LMBWIN3ALINK, CBOWCTBEHHAs KaK KOYEBBIM HAaCEJIbHUKAM II0JIyOCTPOBA, TaK
U OCEIUIBIM €ro JKUTENSIM, BIIEPBbIC OCBOMBIIMM TaiMbIp, Kak CYMTaeTCs, B
Hayasie XVII Bexa [1] — scauHble Ka3aku, MPOMBICIIOBUKH, HCCIIECAOBATENN HO-
BBIX Tepputopuit Poccuiickoro rocynapcrsa. Hepenko oHM 003aBOUINCE CEMb-
MU, Oepsi B KEHbI TIPEJICTABUTENBHUI] KOYEBBIX POJIOB, H (GOPMHUPOBAIN HOBOE,
TaK Ha3bIBAEMOE CTApPOXKHIbUECKOE HaceleHHe nosryoctposa. [locnme pedopmer
M. CriepaHCKOTO UX CTalli Ha3bIBaTh 3aTYHIAPUHCKUMHI KPECThSIHAMHU.

Cucrema >xu3HEOOECTICUEHHS B JKECTKHX KIMMAaTHUCCKHX YCIOBHAX
IpeArnosaraga He TONBKO 0COOBIH THI X03HCTBOBAHUS (HalIpUMeEp, JOMaIIIHEee
OJIEHEBOJICTBO IO HEHEUKoMy Tumy [9] unu npuBHecéHHas Ha Tailmblp mo-
Mopckas KynbTypa [18]), HO M HaKOIUIEHHbIE TIOKOJCHUSMH 3HAHUS 00 OKpY-
)KaroueM Mupe npupoabl. OHM Kak pa3 M BOIUIOTHIIMCH B TOIOHUMBI, JIAIOIIUE
TOYHYIO XapaKTEePUCTHKY reorpaduyeckoMy OOBEKTY ¢ TOUKH 3peHus (eHo-
JIOTHYECKUX HaOIIOAEeHUH. DTO BaXKHO JUISI CTPYKTYPUPOBAHMSA apeajia MPOXKH-
BaHUS — TJ€ CTPOUTh KOpeHHbIe M30BI, TOe — oThekue [8], rae mpornaratsb
OXOTHHYbU IIyTHKH, OOyCTpauBaTh CE30HHBIE PBHIOOIPOMBICIOBBIE TOUKU H
MHOT'0€ IpyToe.

Ecnu B35TH BCIO COBOKYITHOCTB TeOTpaMIeCKIX HA3BaHUH MOITyOCTpOBa
TaliMbIp B OTHOLIEHHH COOTBETCTBHSI TOIIOHMMOB NPHPOIHBIM M KIMMaTH4e-
CKMM pEaIusiM, TO MOXHO BBLICIHUTH OTACIBHYIO TPYyNIy (eHOJTOrHYecKuX
TONMOHHUMOB. AHAJIN3 THIPOHIMOB ¥ OPOHUMOB, OTHOCSIIIIMXCS K 3TOH rpymre, B
CBOIO OYepe/ib, 1acT BOSMOXHOCTB BBIJIETIUTH B HEH €Ille TpY HOATPYIIIBL: ghay-
Hucmuyeckue mononHumpl (TOTIOHUMBI apeajioB OOWTaHMS IIPEACTaBUTENCH
MECTHOU (ayHbl), JlaHOWaghmuvle monoHumsvl (XapaKTEPUCTUKU TeH3aKei),
RPUPOOHO-KIUMAMU4ecKue MmonOHUMbL, CBSI3aHHBIE C CE30HHBIMU SBICHUAMHU
U KJIMMAaTOM JaHHO#M TeppuTopun. U 3/1ech BecbMa BaKHO OTMETHUTh, YTO
HavMEHOBaHHE TeorpauyecKux OOBEKTOB HE 3aBHCHT OT SI3bIKOBOH OCHOBBI:
€CITH 03epO M3BECTHO OOMIIMEM XOPOILETo YIIOBa IIyK, OHO OyzmeT HazBaHO LIy-
YbnM (pycCKuii A3bIK) Witk I'yziKe (eymixaon — IIyKa 0-9BEHKHICKH).
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BwMmecrte ¢ Tem, aHanIM3 KaXk[JOTO, OTAEIBHO B3STOrO TOIIOHUMA TIpea-
CTaBJIsI€T COOOHM JOCTaTOYHO MHOTOYPOBHEBYIO HCCIIEIOBATEIBbCKYIO PadoTy,
KOT/la aHAJIN3Y IOJJAeTCsl HEe TOJBKO MOP(OIOTHYECKUH COCTaB CJIOBA M €T0
3Ha4YeHHE, a TAaK)Ke NPUYMHBI BOSHUKHOBEHHS TOTO WJIM MHOTO Teorpadudye-
CKOT'0 Ha3BaHUs 3J]leCh U ceiyac, ero ceManTuka. Uro mociyxusiao GopMupo-
BaHMIO TONMOHMMUYECKON KapTHHBI perroHa? Kakue ncropuueckue coObITHS,
0COOCHHOCTH TIPOXKMBAHWUSA B JNAHHON MECTHOCTH, CYIISCTBCHHBIC OTIHYMS
MPUPOAHBIX, KITMMATHIECKAX U APYTUX (PAKTOpOoB? DTH HUCCIICAOBAHUS B IIPO-
1ecce AeITN(POBKH BEIHOCAT Ha-TOpa 0OBEMHBIH MaTeprall 00 ICTOPUIECKOM,
KyJIBTypHOM Hacienuu tepputopud. OH, B CBOIO o4Yepeab, MOXKET OBITh HC-
MIOJIF30BaH B 00Pa30BaTEIbHBIX, IPOCBETUTEIHCKIX IETIIX.

Ha HeckosibKMX NpHMepax aHain3a B3STHIX BBHIOOPOYHO TOIOHHMOB
MPOWIIIOCTPUPYEM HACHIIIEHHOCTh CMBICIIOB, BKIIIOYEHHBIX B COOCTBEHHO
reorpagpuuecKie Ha3BaHUs.

dayHuCTHYECKHE TOMOHUMBI.

BoJubsi — Ha3BaHMU pEK, HECYLIUX B CBOEH CMBICIOBOI OCHOBE UM
3TOTO XHUIHOTO 3Bepsi, Ha TaliMbIpe Heckosbko. IIpuuém, He TONBKO B pyc-
ckoMm BapuanTe. Kak mpumep — peka Capmukysixa. DomaHT — sixa gaeT BO3-
MOJKHOCTH OTIPENICIUTh TOIIOHNM Kak camoxamiickuii. Kak mpasmio, 3ToT dop-
MaHT, O3HAYAIOMINNA «PeKa», IPUCYTCTBYCT B HA3BAHUAX BOJIOTOKOB, ITOMME-
HOBAaHHBIX HOCHUTEIIMH HEHEUKOTo si3bIka. Capmuk — TO-HEHEIKH «BOJKY,
T. €. B IIEPEBOJIC HA PYCCKUI SI3BIK THAPOHUM U 03HadaeT «Boirdbs pekay.

[To MHEHHIO YYEHBIX-OMOIIOTOB, BOJIK MMEET BaKHEWIIee 3HAUYCHUE B
coxpaHeHMH OuobOanaHca Tepputopuu. He pa3 oTmeueHo, 4TO paBHOBecHE
«OJIeHb — BOJIK — MAcTOMIIA» MMPU BMELIATENLCTBE YEIOBEKa B IUIAHE CHSTHS
«Ipecca XHIHUKA» cpasy K€ HapyllaeTcs: YUCIEHHOCTh CEBEPHOTO OJIEHS
3HAUMTENBHO BO3PACTAET, PE3KO YBEIWYHMBAETCS HArpy3ka Ha mactOurmia [6].
BwMmecte ¢ TeM, BOJIK, OXOTSICh Ha TOMAIIHUX OJICHEH, 4acTO BBIpe3aeT OOJIbIIe
oco0eif, 4eM eMy HEeoOXOIMMO JUIsl MPONUTAHUS. ECIIN XUIIHUKY OXOTATCS Ha
JUKUX CEBEPHBIX OJICHEH, TO, KaK MPaBWIIO, NX NOOBIYel cTraHoBHTCS 1-2 one-
HS (XUIIHUAKA aTaKyrooT JU00 OJUHOYHBIE 0coOW, MO0 HeOOoNbIIMe CTama IO
HECKOJBKUX JECATKOB onieHer) [6]. Ilpu OonpIIoi KOHIIEHTpAIMH OJICHEH B
JIOMAIIHAX CTagaX ypOH MOXKET OBITh Ha MOPANOK BBINIE. Tak, mpodeccop
BOITYaTHUK, 0X0oToBex B. I1. MakpuauH CBHUOETENBCTBOBAN, YTO CTas TYHAPO-
BBIX BOJIKOB 32 2 CyTOK A00bI1a 120 qoManraux ceBepHbIX oneHe [10].

[ToaTOMY TpaJHIMOHHbIE MECTa OOUTAHUSI BOJIKA OYE€Hb BAXKHBI KaK JIJIs
JieprkaTesiell TOMAIHUX CTaJl, TaK U JUIs IPOMBICIIOBUKOB.

Obepranax — Epragax — XapuycHas (-oe) — Ha TaiiMbIpe ecTh He-
CKOJIbKO THAPOHHMOB, B OCHOBE KOTOPBIX JIGKHUT Ha3BaHUE ITHX JIOCOCEBHI-
HBIX pbIO [13].

[IpOUCXOAUT TOIIOHUM OT AOJTAHCKOTO Obepea (WU ddiceped) — «XapH-
yo», IIoc -1ax — cypdukc odbnananus. T. e. pexa (nm 03epo), B KOTOPOH BO-
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JuTcsa Xapuyc, uHade — XapuycHas (XapuycHoe). Epramax — cnerka TpaHc-
(hopMHpOBaHHOE JIOITAHCKOE CIIOBO.

MHorue coBeTCKHe TONOHUMUCTHI YKa3bIBaIM HA TO, YTO SIKYTCKasl TO-
MOHUMHUS YETKO OTAENAETCS OT reorpadMuecKux Ha3BaHUH COCEIHUX HapOJIOB
U OT BCEX APYTUX TIOPKOB CBOMMH TMIPOHMMAaMH, OKaHUMBAIOIMMUCS Ha
-topsix U -nax [3]. MBI e roBOpUM O JONraHCKOM TomoHuMe. IIpoTuBopeuns
TyT HeT. J[e70 B TOM, 9TO pabOTHI COBETCKHX CIEIHAINCTOB OBLIH OIMYyOIHKO-
BaHbI 33JI0JITO /10 BOSHUKHOBEHMS JOJNTAaHCKOM a30yKH M JOJITaHCKOW IHCh-
MEHHOCTH, KOTOpasi, KaK M3BECTHO, MOsBIIIAch TOJMBKO B 1980 1. [26]. 3a ocHO-
By B JIOJITAHCKOM SI3bIKE B3fTa KaK pa3 sKyTCKas TpaMMaTHKa, a caM JOJITaH-
CKMHM A3BIK OTHOCHUTCA K SIKYTCKOM MOATPYIIE YHIypo-Ory3CKOH TIpyMIibl
TIOPKCKHX S3BIKOB QJITAICKOH SI3bIKOBOY BETBH.

[ToaToMy MBI TOBOpPHM, 0€3yCJIOBHO, O JIOJITaHCKOM IPOUCXOXKICHUU
atoro cioBa. O 4éM KOCBEHHO FOBOPHUT TOT (akT, 4YTO B O0Jiee paHHUX apXUB-
HBIX JIOKyMeHTaX (Hadaio XX Beka) Ha3BaHHE 3TO YIOTPEOIIsIIOCh UMEHHO Ha
JonaraHckuit manep — Epranak: cydduke -raax — nonraHckwuii (¢ TeMm ke 3Ha-
YCHHUEM, YTO U SIKYTCKUI -1ax).

EpramakoM, ¢ OOJNTaHCKHMM OKOHYaHWEM, HA3bIBaeT PEKH M YUEHBIH
reoJior, reorpad, IepBOOTKpIBaTeds HOPHUIBCKOTO MEZHO-HUKEIEBOTO Me-
cropoxkaenns H. H. YpBaHIeB: «...[IOBEepHynM Ha IOT BJOJb KPOMKH ILIATO,
JIOBOJIBHO CHJIBHO M3PE3aHHOMN JOJIMHAMH PYUYbEB M peUueK, OCTyINX Ha 3amaj
k Enmncero. IIpoBoxHuk mx HasbBaeT Oe3nmuko Epramakom. MHe mpuxomuTcs
ux pacuienarb: Bepxuuii, Cpennuii, CeBepHbiid, Oxubll 1 T. 1. ..» [23].
ITpoBomHIKOM YpBaHIIEBa B 3TOM IyTH OBLT MECTHBIH NMacTyX BaneHTHH, kak
onuchiBaeT ero Hukonait Hukonaesud, «IBHO CMELIAHHON KPOBUY.

Berpeuaercs B njokymenrtax 1930-x romos u [epranak [14] — mpume-
HUTEJIBHO UMEHHO K COBpPEMEHHOMY Epranaxy, KOTOpblii YpBaHIEB Ha3bIBall
Epranakom.

Xapuyc HUKOTAA HE OBUT IPOMBICIOBBIM BHJOM — 110 MHEHUIO MXTHO-
JIOTOB, B CHJIY SKOJIOTHYECKHX OCOOEHHOCTEH: MPUYpPOUYEHHOCTh K OOMTaHHIO B
OOKOBBIX IPUTOKAaX U OTCYTCTBHE cKorwieHuH [14]. OT ceds mobaBimo — u B
CHIIy TOTO, YTO €r0 OY€Hb TPYZHO 3arOTaBJIMBATh BIIPOK: MsICO HEXHOE, ObICT-
po noprurcs. Ho Kak TpagMIMOHHBIA BUJI B CHCTEME XM3HEOOECHeUeHUs! OH
HE3aMEHHM: JIOBUTCSI JIETKO, TOTOBHUTCS OBICTPO, @ TO U CHIPHIM BIOJIHE TIPUTO-
JIeH U TUTaHus. Tak 4To B JONTHX IMyTEIIECTBHSX, MEPEX0ax, MepeKodeB-
Kax — He3aMEHHMOE IIOJICTIOPhE B palioHe NuTaHusA. Hamo Tompko mecra
3HATh. A AJIS 3TOTO CIIY)KaT THAPOHUMBI-TIOACKA3KH.

Hazpanue pexu JbIHKeHI1a, Kak ¥ OJHOMMEHHBIX TOp, SBIISETCS TYH-
TYCCKUM (IBEHKHUHCKHM) CJIOBOM: OCHOBA «OblHKe (OblHeKe)» — c000mb + cyd-
buKC -#205 (-H20a) — cyddukc Ha3BaHUi peK, rop, 03€p Mo KaKOMy-Iubo, Xa-
paKTepHOMY JUISl HUX NPU3HAKY, CBOHCTBEHHBIN YBEHKUICKOMY S3bIKYy. B naH-
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HOM cityyae — peka u ropsl Co0OosmHble. UYTO TOBOPHT, BEPOSTHO, O OOJIBIIOM
KOJINYECTBE B 3TOM paifOHE LIEHHOTO MYIIHOTO 3BEphKa.

3a0AHO MOXHO MPEIMON0XKUTh, YTO Ha3BaHUE CBOE PeKa U TOPHI MOIY-
YUJIM y’K€ B MEpUOJ UHTepeca TYHI'YCOB K 3TOMY IIPOMBICIOBOMY BUIy. Benas
caM 1o cede co0oJIb Il KOYeBOro Hapo/a IIEHHOCTH MMeIl MaJIo — ero IIKypKa
He 0co00 HOCKasi, B OTJIMUWE, Hanpumep, oT oennybeid. Ho cobonb oueHs 1e-
HUWJICS COOPIIMKAMH sICaKa — «MSIXKOH PYXJISIIN», WIN «MSITKOTO 30JI0Ta», TaK
TOT/la Ha3blBaJIM IYIIHHHY — OCHOBY IOINOJHEHMS Ka3zHbI Poccmiickoro rocy-
nmapctBa B XVI-XVIII BB.

JeiicTBUTENBHO, 3TOT paiioH miato [Tyropana mexmy ozepamu ['my6o-
koe u Cobaube (Ha rore moiayocTpoBa TaiiMbIp), Kak HEIb3s JTy4Ile MOIXOAUT
JUist OOMTaHMs 3BepbKa: IPOCTOPHOE YHIENbE 3aKPBITO TOPAMH U I'yCTO TIOPOC-
710 ceBepHOU Taiiroil. UneansHoe MecTo At co0odsl.

Pyueit Kyponaroumii — o3zepo barogarypky. OTu I'HIpOHUMBI HOCST
HaMMEHOBaHUE eIl OHOTO BU/Ia MECTHOM (hayHbI, ToUHee — aBU(]ayHbI, KOTO-
PBIil HE SIBJISETCS MPOMBICIOBBIM, HO OUYEHb XOPOIIO JOMOJIHAET U pa3HooOpa-
3UT CKYAHBIM paIyioH MUTaHus ceBepsHuHa. KypomaTka — nTuna ocenas, He-
OospIIue TTEPEeKOYEBKH COBEPIIAET CE30HHO — K 3UME B CTOPOHY fora, OJIiKe K
MepHOy THE3ZI0BaHMSA NOXOAWT (TyHIpsHas KyporaTka) 1o mobepexns Ce-
BepHOTo JlenoBuroro okeana. MiMeeT TEHICHIMIO THE3MUTHCS OKOJIO YENIOBEKA
(Tak OoubIe BEepOSITHOCTH CIIACCHUS OT pa3opeHHs THE3N mecmoM) [25], mo-
3TOMY, 9acTO, THAPOHUMBI C IMCHEM KYpPONIATKH HAaXOZIATCS BJOJNb CE30HHBIX
JIOPOT apruilei, 3MMOBHH, TPAKTOB M JPYT'HX ITPU3HAKOB IIMBIIIN3AIHH.

IIpuBeneHHbI A1 NpuMeEpa TONOHUM bAronaTypky Omo3Haércs Kak
HraHACAHCKUU 10 (POPMAHTY -mypKy, YTO O3HAUACT «03epoy; 0s2y"o — camerl
KYpOTIaTKH.

JlanamadgTHble TONOHUMBI. 3HaYeHHE TONMOHMMa o3epo IIscmHo u
pexka IlsicuHa, a Takxe Bcel 007acTH, KOTOPYIO JIONTOe BpeMs Ha KapTax 000-
3Haganu Kak Ilscmma — OGesnecHas. Mccnenomarens TypyxaHCkoro kpas
XIX Bexa II. U. TpeThsiKOB CBHIETENBCTBOBAJ, UYTO «BCE OKPECTHBIE MECTa,
yepe3 KOTOpbIe 3Ta peKa MPOTEeKaeT, Ha3bIBAIMCH Torna [lscumu, 4to 3HAUNT
«poBHas Oe3iecHast 3eMiis» [21]. JIeHCTBUTENBHO, 7151 — TIO-HEHEIKH «ICPEBOY,
cbOe'"s — IpUYacThe OTPUTIAHHS «He UMEIOUSULLY .

B mpomnecce mMTenbHON S3BIKOBOI aCCHMWIISIIIMM TOIOHMM HEO/HO-
KpPaTHO MEHsUI CBOE 3By4YaHHE (Hampumep, Ha TyHTycckuid manep Ilscunra).
Ha wuHOCTpaHHBIX KapTax BapHAaHTOB HAIMCaHUS Toxe Hemaio: Pesida,
Piasida, Pjasiga u naxxe Tarsida, moka He pHOOPET COBPEMEHHOE 3ByYaHUE —
nocie Bemnkoit CeBepHOI SKCHEIUITNH Ha KapTaxX MOSBISETCS 03€PO MMEHHO
¢ TakuM HanucaHueM: Ilscunckoe.

Besnecnas — oueHp BaKHBIN JaHAMA(THBIN aTpuOyT MECTHOCTH, Ky/aa
BEKaMU aprUIllWIM BCIEA 3a CTaJaMH CEBEPHBIX OJEHEH KOYeBbIE POABL: B
TyHapax TaliMbIpa He Tak JOHMMAeT THYC, KaK B JIECOTYHAPOBOI UIIU CEBEpO-
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Taé)KHOM 30HE, Aa W STEJPHUKH IMOJYOCTPOBa — OCHOBHBIE HAaCTOMINA 3THX
JKUBOTHBIX — IMEIOT OOJIBINIYIO OJIEHEEMKOCTh — 10 850 Thicsy roJios [4].

Iaiisixa (Heneuk.) — pexka Kocast — pexa Kpusas. [lo Tynape nepensu-
raThCsl CJI0XKHO, TaM NMPAKTUUECKH HET MPsIMBIX Aopor. BoaHsle aprepun netins-
10T, CO3/1aBasi HEMBICIMMBIE MEAH/IPbI, a MEeMINii OO0 YIPSKHOM MyTh Iperpax-
JIAI0T MHOTOYHMCIICHHBIE 03&pa M 0O0JOTHA — XOYellb HE XO4Yelllb, a 00XOAUThH
npuxogurcs. Hampumep, peka Kocas, Bnagatomas B pexy [lynunka, okasanach
Ha myTu oT ceneHus [ynunka k Hopunbckum ropam. PacnonoxuBumch noj
KOCBIM YTJIOM K OCHOBHOMY HAIlIPaBJICHHIO JIBIDKCHUS, OHA, ITO-BHANMOMY, M3-32
3TOr0 U MoJtydnna cBo€ HazBaHue. He oTiimuaercs npsiMbIM pyciioM U peka Ilaii-
AXa, HaXosIascs Ha 3amaje TaiMeIpa, Te H300IyI0T TOIOHIMBI HEHEIIKOTO
MPOUCXOKAEHHS, HO CYTh OT 3TOTO HE MEHAETCS: BO BpeMs MEepeKOoYEBOK TaKHe
TOMOHUMBI MPEIYNPEKIAOT O Xapaktepe JaHmmadra. [lai — KOCOU, KPUBOI
(HeHell.) + YIIOMUHABILUICS BbIIIE HEHEKUIT (POPMaHT -sixd.

OpHa CMBICIIOBas OCHOBA MPUCYTCTBYET B COCTaBE HECKOJIBKHUX Ha3Ba-
Hu# 03¢p: Aabl-K1o0éib, Aabikenb u ap. Ecnu nepBsiit U3 yIOMSHYTHIX THA-
POHMMOB JIETKO OIO3HAETCS KaK INPHUHAUICKAIIUNA TIOPKCKOHN A3BIKOBOM I'PYII-
ne (mo $GopMaHTy -Ki0é1b), TO BTOPOH — AJBIKENb, 0€3yCIOBHO, MaJHMIICECT
(TomIOHMM, BHIOU3MEHEHHBIN, HHOTIA 1O HEBO3MOXKHOCTH €TI0 HHTEPIPETHPO-
BaTh, B IIPOIECCE B3aMMOCHCTBHS HAa JAHHON TEPPUTOPHN HOCHUTEJNEH pa3sHbIX
s36IKOB) [16], OOHAKO, MOCTAaTOYHO JETKO MOoIAaromeiics pacmmdpoBKe.
B ocHOBe €ro JIeXUT MHPOKO PAaCTIPOCTPAHEHHBIA B TOIIOHNMHUKE I0T0-BOCTOKA
Taiimbipa u SAxkytim GopmaHT -kyen (03epo). JonraHckuil sS3BIK, CHOPMHPO-
BaBIIMHCS Ha pyOeske XIX-XX BB. HA OCHOBE SIKyTCKOTO SI3bIKa, B CBOCH JIeK-
CHKE HMMEeT CJIOBa, COBMAJAIOIIME C HUM IO 3HA4YEHHUIO U 3BydaHHI0. CIOBO
«03epo» — OJIHO W3 HHUX. B pYyCCKOM $S3bIKE€ HET 3BYKOB, 0003HAUAIOIIUXCS
OyKBaMU «y» U «0», IOATOMY SKBUBAJIEHTOM MOJKET OBITh 4aCTO BCTpEdaeMoe
HalMCcaHUe Ha reorpaduueckux KapTax «-Kwénwy, «-Kioenvy.

Anvibl B TOJNTAHCKOM M SKYTCKOM SI3bIKaX O3HAa4aeT MPUMEPHO OJIHO U
TO K€: «y3Kas JUIMHHAs JIOJHMHA, TOpOCIIas KYCTapHUKOM» B SKYTCKOM H
«HU3MEHHBIH JyT, MOJISTHA, TOKPHITasi TPABOIO M MXOM» — B JoiraHckoM. Ce-
MaHTHYECKYIO (CMBICIIOBYIO) OCHOBY BCE JK€ CTOUT B3ATh W3 IIE€PBOMCTOYHUKA
JIOJNTaHCKOW JIEKCHKH — SIKYTCKOTO sI3bIKa, Tl 3HAYCHUEM OCHOBBI CIIOBA ./ibl
SBJISIETCS MOHSITHE «CMSTYaTh, CTJIAKMUBATh» — B 3HAUCHUM «JIeNIaTh HE3aMeT-
HBIM, He Opocaromumcs B Tia3ay. I1o cytn, Ha3BaHHE 03epa AJIBIKEIbh — BHIIO-
M3MEHEHHOE B MPOIIECCe KOHTAKTOB MPEICTaBUTEINEH Pa3HBIX SA3BIKOBBIX IPYIIIT
pernoHa M3HAYaJIbHO TIOPKCKOTO 3BYYaHUS (HAaIOMHIO, K TPYHIIE TIOPKCKUX
SI3BIKOB OTHOCSATCS M TOJITAHCKUH, U SIKYTCKUH S3bIKH) — AJIbI (Aubis)-Kroens.
A 3HadeHHe ero MoXKeT OBITh MHTepIpeTHpoBaHO kak Huzomoe (PaBHUHHOE,
HezameTHO€) 03€po, ITO COOTBETCTBYET NEHCTBUTEIFHOCTH: OOJIBIIOE 03€pO
AJBIKETb HE cpa3y YBUIMIIB, [T0KA HE MOJAOHIENIL K HEMY Ha OJIM3KOe paccTo-
SIHUE — HACTOJBKO OHO CIHMBaeTcsi Oeperamu ¢ paBHMHHOM TyHapoil. U sty
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0CcOOCHHOCTb JTaHHOTO JaHAmadTa Toe OYeHb BaKHO 3HATH IPH TIEPEIBHIKE-
HUSIX [0 IpocTopaM TalimbIpa.

Mx3H — o1Ha U3 MHOTOYHCIICHHBIX PEK, CTEKAaIoIas cO CTOJOBBIX TOP
mwiato Ilyropana mo ero ceBepHBIM OTporam — B Ty 001acTh, koTopas a0 Ok-
TAOpPBCKOM PEBONIOLINY HA3bIBAJIACh 3aTyHIPOH.

OTOT y4acCTOK IJIATO MECTPUT TONOHHMAMM PA3HOTO MPOUCXOXKICHUS:
JONTaHCKOTO, PYCCKOTO, TYHI'YCCKOTO, MHOTO HaJIMMIICECTOB, YTO €CTECTBEH-
HO JJISI pETHOHA, TAE BEKaMH MEPECEKAINCh ITyTH HOCUTEIEH Pa3HBIX S3BIKO-
BBIX KyJIBTYP.

Y TYHTyCCKOTO CIIOBa 4KH MHOTO 3HAYEHHUH, HO CaMO€ MOIXOsIIee K
JAaHHOMY THIPOHHMY — TOPHBIH IepeBaj, CEIIOBHHA. UTO COOTBETCTBYET
nanamadTy, rae 3apoXkIaeTcsl U MPOTEKaeT Ta TopHas peka — [lepeBanbHast.
I'eorpadus miaato OblIa BaykHA JUIS TYHTYCOB M XOPOIIO MU M3YyU€Ha — BEllb
qe€pe3 3TOT FpOMa,Z[HLIfI FOpHLIﬁ MAacCCHUB JIC)KAT MUT'PAlJUOHHBIC IYTH CCBCPHO-
O OJICHsI, BCJIEe]] 32 KOTOPHIM BEKaMH apTUILUIN SBEHKH — K JIETy Ha macTouina
TaiimbIpa, K 3UMe — OOpaTHO B DBEHKHUICKYIO TalTy, Iie Jierde MepeHOCHUTh
CypOBbIﬁ KJIMMaT, MEHbIIC BETPpa U JOCTATOYHO TOIJIMBA B XOHOHHLIﬁ nepuon
roja.

IIpupoano-ka1umaruyeckue TonoHuMsbl. Peka Slnrosixa, ropa Jlea-
HuKoBasi, TuapoHuMbl CeipyTo, ChipyTa-Typky, Ceipyra-fiMmy, ropsl u
pexa AMHYHIaKTa, peka HajieHasi — TOMOHNMOB C OCHOBOH, KOTOpasi CBsI3a-
Ha C X0JI0J0M, Oe3ycioBHO, Ha TaiiMblpe oueHb MHOTO. He3aBHCHMO OT SI3BI-
KOBOIl OCHOBBI, KJIMMAaT IHUKTYeT IPeoOJIalaHie «CEBEPHBIX» TOIOHUMOB.
Slnrosixa — XOpOIIIO y3HaBaeMoe Mo (POPMAHTY -sxd HEHEIKOe reorpad)uueckoe
Ha3BaHME: OT ANOA — XOJOJHBIA. AMHYHJAKJIa — OT SBEHKHUCKOTO AMHYHOA
(manens) + aBeHKUIHCKUII ke apduxc -xkma, 0003HaYArOMUI YTO-THO0 MENKOE,
BCTpeyaronieecs B OOJMBIINX CKOIUICHUAX. JTOT TONOHHM MOYKHO IEpeBECTH
Ha pYCCKUH sA3bIK Kak MHOroHajieHasl.

I'pyrina ruAPOHUMOB ¢ OCHOBOM Cbip TIO TOMO(POPMAHTAM ONPEHACISIIOT-
cs1 Kak camouiickast. CBIpyTO — HEHELKHIl: OT HEHEIKOTO Cbipa («CHET, CHEX-
HBIH, 3UMa») TUTI0C GOPMAHT -mo — 03epo. JlelicTBuTeNbHO, Onaronaps peibe-
¢y, o Oeperam 3THX BOJZOEMOB M BOJOTOKOB BECh TEIUIBIH CE30H roja MpH-
CYTCTBYIOT JieTytomue cHexXHUKH. Coipyra-Typky, CeipyTa-fImy, ckopee Bce-
T0, — IIPOU3BOJHEIE OT HEHENKOTO Ha3BaHUs o3epa ChIpyTO, KOTOPOE BOCIIPH-
HSTO TOJHOCTBIO Kak OCHOBA. K He#l 1o0OaBieHBI HraHacaHCKUE (OPMAaHTHI
-mypKy — 03epo U -amy (-05my) — MPOTOKA, PyKaB.

Uro KacaeTcst OCHOBHI CIIOBA, XOUeTCS 00OpaTUTh BHUMAaHHE Ha TO, YTO B
HT'aHACAHCKOM SI3bIKE TOXE €CTh CJI0Ba C OCHOBOM cauip. OHA MEpeBOANUTCS KakK
«€n» nmm «conby». OcoOeHHO MHTEpecHa COJb, KOTOpas, NEHCTBUTENBHO, B
MPHUPOAE CBOEH MOX0Ka M Ha KOMOK CHeETa, Ha KyCOK Jibia. B TaHHOM KOHTEK-
CT€ MOXXHO CJIeJIaTh BBIBOJ, YTO W3HA4YalbHOE 3HAYCHHE HEHEIKOTO CJI0Ba
«chIpa» («CHETr») B HraHACaHCKOM MMeeT 0oJiee MO3/HIO0 110 BPEMEHHU CeMaH-
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THKY, OCHOBaHHYIO Ha 11010011 y 0003HaUYaeMbIX MOHATHH PU3HAKOB LIBETa U
Ka4yecTBa: KyCOK JIbJla U «T0JIOBA» COJIM MOX0XKH Ha cHer. Il 3To coBmanaet ¢
TeOopHel CTAaHOBJIEHUS HraHacaH KaK OTJEJBHOIO CaMOJHMMCKOTO Hapoja Ha
Taiimeipe B XVII-XVIII BB. [7]. OOpaTHOE NBHUXKECHHE CMBICIOB — OT COJHU K
CHEry — Ka)XeTCsi MEHee BEPOSTHBIM, TaK Kak ()OPMHUpPOBAaHHE HApoOJa MpPOHC-
XOJIMJIO Ha CEBEPHOM TEPPUTOPUM M CHET 37ech 0oJiee YacTo BCTpeyarouieecs
ABIICHHE, 3HAYNUT, IEPBUYHOE MO OTHOILEHHUIO K COJH, KOTOpas B JAHHOM CIIy-
4ae ABISIETCS BTOPUYHBIM ITOHATHEM.

Pexa Upkunaa — pexa Censkrapu. Ha xapTax u B opuIuansHBIX 10-
KyMEHTaX 3aKpelmIoch IMEHHO TaKOe HalicaHue peku MpkuHaa — 6e3 OyKBbI
«T-», XOTs, 0€3yCIIOBHO, B CJIOBE MPUCYTCTBYET CYPPHUKC -HeOd, CBOWCTBEH-
HBbI HA3BaHUAM IOp, PeK U 03€p B d3BEHKUIMCKOM s3bike. Ho Mpkunrna — He
OYeHb yJ00HO 10 MPOU3HOILICHHIO JUIsi HOCUTENEH PYCCKOTO sI3bIKa, 0COOEHHO
B CJIOBOCOYETaHUH «VpKUHITUHCKUIT Bogonaay (camblil 3HaUUMBIi reorpadu-
YECKUI1 00BEKT B ATOM paiioHe), TOATOMY O/1Ha OYKBa M «BBIIIAJIAY.

Hpxu — no-3BeHKUICKH TUKUN OJIHb. A upKun — NEPUOJ PaHHEH OCEHH,
KOT'JIa OJICHU 00IMPArOT KOXKHUILY C pOroB. B aBEHKHIICKOM KalleHAape JlaKe eCTh
MECSII ¢ TAKUM Ha3BaHHUEM — UPKUH, KOTOPBIC TaK U TIEPEBOAUTCS: MECSI 0011~
paHus POTOB y OJICHEH. DTOT Meproa 0OOBIYHO IPUXOIUTCS Ha aBrycT [12].

K xoHIy aBrycra Bpsi I 3B€HKH MOTTIM HaXOOAMUTHCS PAJOM C 3TOH pe-
KOW B CeBepo-3alagHON JacTy iato [lyTopaHa — oHM Kak pa3 HadMHAIN 00-
paTHBINA XOJ M3 TOCTENIPUUMHBIX TyHAp TailMbIpa B 30HY Taiird Bcien 3a oje-
HEM — a 3T0 HaMHoro ceBepHee. Ho ymense pexu Mpkunaa BnonHe NOAXOANUT
JUTS OJTHOTO M3 BEKOBBIX MUTPALIMOHHBIX ITyTEH «ITHKaps».

EcTh eme ogHO cooOpaxkeHHe MO MOBOJY CMBICIOBOM Harpy3KH 3TOTO
TonoHnMa. Pexa MpkuHaa, kak ObUIO yXKe YIOMSHYTO, 3HAMEHHUTAa CBOMM BO-
JIOTIaJI0M, KOTOPBIH SIBISIETCS] OTHMM M3 KpacuBeiux Bojgonanos Cubupu. Io
BECHE peKa pacTeKaeTcsl IIUPOKUM (POHTOM M HHCMNAZAET HECKOIbKHMHU
MOIITHBIMH TOTOKaMH BHM3, B YIIENbE C HOYTH TPUALATHMETPOBON BBICOTHI.
Bopa kak OynTo 06anpaeT KaMHH, YTO W MOTJIO MOCITY>KUTh MOSIBIEHHIO 3TOTO
Ha3BaHUs. B m000M citydae, TOMOHMM CBSI3aH C CE30HHBIM SIBICHUEM — TIEPH-
0JI0M, KOTZIa OJIEH! 00ANPAIOT KOXKHUILY paHHEH OCEHBIO.

AHaJIOTUYHBIA CMBICI B TPAaKTOBKE MOXET 3HAYUTh M HraHACAHCKHUH
rugpoHuM CemnsikTapu, OCHOBA KOTOPOTO BUAOM3MEHEHA U HE MHTEPIPETUPY-
eTCsl OIHO3HaYHO. BO3MOXHO, CJIOBO MPOU3OILIO OT ceny — OJCHb C TOJIBIMU
poramu (HraHac.) (mapu — NPUTOK (HraHac.)). XOTsS HOCUTENH SA3bIKa MPEATIO-
JlaraloT B OCHOBE 3TOTO TOIIOHMMA M APYroe MCKaK€HHOE HraHaCaHCKOe CIo-
BO: C€21aKy — MaJIeHbKUM.

Eme xo4ercs OCTaHOBHUTHCS HA TPYIIE PYCCKUX T'HIPOHIMOB, 0003Ha-
YaIOIUX CBOWCTBO BOJOTOKOB, INPOJICTAIONIMX HAa 3MMHHX, CaHHBIX MYTSX,
KOTOPOE ONAacHO JUI MyTELUIECTBEHHHKA — He3aMep3alollHue [ake B JIIOThIE
MOpPO3bl PEKH, YTO CBS3aHO C OOJBIION CKOPOCTHIO MX TEUCHUS U JAPYTUMHU
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IPUPOAHO-KIMMATHIECKUMU ycloBUAMU: peku beictpas, Tanas, Tanosas u
JIpyTHe aHaJOTMYHbIE TOTIOHUMBI.

Ceroans ruapoHuM BeICTpast He UMeeT OTHOUIEHHUS K ABYM peKaMm, Ko-
TOpBIE HA3bIBAIIMCH TaK B TEUCHHE MTOUTH ABYXCOT JIET Kpaay. Bo Bcsakom ciy-
Jae, 3TOT TONOHUM 00O3HadeH BIepBble Ha KapTe 1745 r. (mocne Toro, Kak B
paiione mobOwiBan XaputoH JlanteB ¢ uwactero otpsma B 1742 r. [22]). Ho,
CIPaBENINBOCTH PajaH, HAIO0 CKa3aTh, YTO MOCIIE 3TOTO THAPOHHUM TO MOSIBILLII-
Cs1, TO MCYE3alI, MEHSSI CBOE 3ByUYaHHE.

Hanpuwmep, A. @. Munnesnopd mociie CBOero 3HaMEHHTOTO IyTele-
ctBus Ha TaiimMeip B 1842-1843 rr. o6o3Ha"aeT pexy BrIcTpyro Kak CHHOHHM
pexu Hopritbekoit: «iCTOK ero, — (peus udem 06 oszepe Meaxkom — JI.C.) — pexa
beictpas nin Hopunbckas». OOpamaer Ha ce0si BHUMaHUE TO OOCTOSTEINb-
CTBO, 4TO MujaeHaopd He JCTUT ITOT PEYHON MOTOK Ha COOCTBEHHO PEKY
Hopunsckyio u pexy Tamyro, kak 3T0 0003Ha4eHO Ha COBPEMEHHBIX KapTax.
Bort kak 3ByuuT ero onucanue, otHocsmeecs: k pexe [lsacuna: «Ona, — (ITscu-
Ha — JI.C.), — BBITEKAET, KaK M3BECTHO, U3 PAla COCTUHEHHBIX MEXIY COO0I0
TOPHBIXH 03€p, HO MOJIyyaeT CBOE UM TOJBKO MPU MCTOKE U3 MOCIETHETO U3
Hux — [IsicuHckaro: Bellie oHa Ha3biBaeTcst beictporo» [11].

W 1yTr HEOOXOMMMO CIENaTh HEKOTOPHIE MOSCHEHUS IO TOBOAY NPH-
POIHBIX CIOPIIPHU30B PETHOHA.

CeroHs Ha KapTax 0003HAUCHO, YTO U3 03epa MEIKOTo BBHITEKAET peKa
Tamas, KoTOpasi B MecTe CIHUSIHUS ¢ pekoit Pr1OHO# 06pasyet pexy Hopuibckyro.
[NocnenHss yepe3 HECKOIBKO KMIOMETPOB BIMBAETCs B 03epo IlscuHo, kKoTopoe
poxnaet pexy Ilscuny, yxoasamuryto k CeBepHoMy JIeTOBUTOMY OKeaHy.

Hukonait HukonaeBuu YpBaHieB, KOTOpbIi B (eBpane-mapre 1922 1.
BMecTe co cryaeHrom-tornorpadgom C. JI. ba3aHOBBIM omucan 3TOT paioH,
CBUJIETEIICTBOBAJI, YTO MCTOK PEKU M3 03epa MelKoro, ckopee BCero, MMeeT
OTHOCHTEJILHO HeJlaBHee B TMAPOrpaduueckoM IulaHe MPOUCXOXKICHUE: «IIpa-
BUJIbHEE CUHMTATh, 4TO peka Hopmibckas BeITekaeT u3 o3epa Kera mox Ha3Ba-
HueM PwiOHO#. A Tamas — 3To Gonee mo3aHU, HEOOMBIION MPUTOK, KOTOPBIN
TOJIFKO HEJAaBHO MPOMBLT cebe pyciio 1o o3epay [24].

Ecnm MBI mOcMOTpUM Ha KapTy KpyNHOTO Macmirada, To, 1eHCTBUTENb-
HO, YBUJIUM CIIPABEIUIMBOCTH CIIOB Y PBAHIEBA: IPAKTHYECKH NPSMOI CTpeson
pexa Peidnas (Hopuibckas) coeauasieT 03épa Kera u [Isacuro. A HeOombIION
MIPUTOK U3 03epa Menkoro, IeHCTBUTENBHO, BINBAETCA COOKY B 3Ty MOIIHYIO
BOJIHYIO apTEpHIO.

Jla u xapakrep y pex pasHbiii — Hopuibckast 6ojiee mupoKasi ¥ CIIOKOH-
Has, a Tanas umeer ObICTpOE TEUCHNE, TIOPOTH, UMEHHO ITO3TOMY HE 3aMep3aeT
3umoi. IIposognuku H. H. YpBaHueBa, B OCHOBHOM, JOJITaHbl, U Ha3bIBAIU €€
Tano#i. Hy, a beictpoii peka Obuta o003Ha4ueHa B JOKYMEHTaX M OTYETax
HamHoro panbiue. Kak, nHanpumep, y Mumnennopda. Ckopee Bcero, Toxe B
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CHIIy XapakTepa Te4eHHs — rocJje BrajaeHus: B HoprmibCkyto ObICTpBIN TOTOK U
CKOPOCTh MEPEIBUKEHUS 110 HEMY PE3KO MEHSIOTCA U 3aMeUII0TCS.

bonee TouHO 3TOT «y3em» omucaH y wucciuenosarens XIX Beka
II. C. TpetbsikoBa, HO peKy OH Ha3bIBaeT MHade: peuka beicTpunka. Kcratw,
TYT XK€ MPUBOAUT €II€ OAHO Ha3BaHHE BOJOTOKA, KOTOPBIM €€ HMMEHOBalu
nsicuHckue camoensl — Hrontonetus [20] (mocnosHo — HanumoBsas (Hanumbst)
B IIEPEBOJIE C HFaHACAHCKOTO SI3bIKA; €CIIM OBl HANMEHOBAHHE OCTAIOCH CaMO-
€ICKHM, MBI €T0 TOTJa OTHEeCHH OBl K (ayHUcTHIeCKuM). Munnesnopd toxe
00 3TOM CBUAETENBECTBOBAJ — II0 OTHOIICHHUIO K peke Hopmisekoii [11].

Apsbi-Mac, 1ecHOI MaccuB — B NIEPEBOJAE C IOJIAHCKOTO O3HAYaeT
«1eCHOM OCTpOB». JleMCTBUTENBHO, JECHOM OCTPOBOK CPEAM TYHIpPBI, Haxo-
JIUTCSL HA TEPPUTOPHUU 3alOBENHUKA «TalMBIpCKUID» MU SBISIETCS ONHUM U3
CaMBIX CEBEPHBIX JIECOB B MUPE (CEBEpHEe HEro JIUIIb y4acToK «JIyKyHCKuiiy,
TaK)Ke BXOJSIIUN B COCTaB YKa3aHHBIX 0CO00 OXpaHSEMBIX MPUPOJHBIX Tep-
pHUTOpUI U OTCTOALINI Ha ceBep Bcero Ha 0°7”).

3akarouenne. Cucrema xwusHeoOecneuennst Ha Kpaiinem Cesepe,
chopMUpOBaHHAs B3aUMOJCHCTBHEM HECKOJIBKUX KYJBTYp, HAJOXKHIA CBOU
OTIEYaTOK Ha TOIIOHUMHUYECKYIO KapTHHY mnoiyoctposa Taiimelp. HanmeHoBa-
HHE reorpauIecKnx OOBEKTOB HE 3aBHCHT OT SI3bIKOBOH OCHOBBI. Ho 3aBHCHT
OT MHOTOBEKOBOT'O OIIBITA HACETbHUKOB PETMOHA, U OOJbINast YacTh THAPOHUMOB
¥ OPOHMMOB OCHOBaHA Ha nX (DEHOJOTHUECKMX HaOmoneHnsX. Takum oOpasom,
C TOYKM 3PEHUS XapakTepa TUX HaOIIOJCHHH B COBOKYITHOCTH ()EHOJOTHYE-
CKMX TOIIOHMMOB MOJIyOCTpoBa TalMBIp MOXKHO BBIJEIHUTH TPH IOJTPYIIIHI:
daynucmuueckue mononumsl (TOIOHUMBI apeaIOB OOUTAHUS TIPECTaBUTENEH
MECTHOH (ayHbl), J1aHOWaghmusle monoHumbl (XapaKTEPUCTUKU TeH3aKeit),
RPUPOOHO-KNIUMAmMUYecKue mOnOHUMbL, CBI3aHHBIE C XapaKTEPUCTHKAMH Cce-
30HHBIX SIBIEHUN JaHHOW TeppuTopuu. PacmmdpoBka TOMOHNMOB JaeT OOIIUp-
HBII MCTOPUYECKHUH, KYJIbTYPHBIH, dTHOrpadMYecKHii U APYrod marepuai Iyis
BKJIIOYCHUA B o6pa3013aTem>H1)1e 1 MPOCBETUTCIILCKUEC TPOTrPaMMBI.
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