Ha npaBax pykonucu

O06s130B Bukrop AdanacreBud

W3MEHEHWS1 COBPEMEHHOI'O KVIMMATA U OHEHKA UX
HOCJEACTBUU IJIAA TPUPOJAHBIX U ITPUPOTHO-
AHTPOIIOTEHHBIX CUCTEM 3ABAVKAJIbS

CnennanbaocTs 25.00.30 — MeTeoposiorusi, KIMMaTOJIOTHS, arPOMETEOPOIIOTHS

ABTOPE®EPAT
JIYCCepTalli Ha COUCKAHUE YYEHOM CTEIEeHH
JIOKTOpa reorpauyecKkux HaykK

Kazann
2014



Pabora Bemonnena B ®PI'BOY BIIO «3abaiikanbckuil rocyaapCTBEHHBIM
yauBepcurety W OPI'BYH HHCTATYT DpPUPOAHBIX PECYpCOB, DKOJOTHUU U
kpuonorun CO PAH

HayuHBbIii KOHCYJIBTAHT: IlepeBenenues FOpuii IlerpoBuy
JOKTOp  Treorpaduueckux  Hayk, mnpodeccop,
3aBEAYIOLIUN kadeapoi METEOPOJIOTUH,

KJIUMATOJIOTUU U d3Kojoruu atMmocdepsr PI'AOY
BIIO «Ka3zanckuii (IIpuBomxkckuii) QenepanbHbIii
YHUBEPCUTET

OdunmanbHbie ONMOHEHTH: BacuibeB AjlekcaHap AjleKCaHAPOBHY
JOKTOp Teorpadudeckux Hayk, mpodeccop, r1aBHBIN
HayuHbli cotpyaHuk @DI'BY «l'mppomerneHtp
Poccum»

®penkeab Mapar OmepoBuyd
JOKTOp  Teorpaduueckux  Hayk, mnpodeccop,
HayanbHUK PI'BY «Kuposckuii HI'MC»

Poixs1i0B AJsiekcanap boraanosuu

JIOKTOp Teorpauyeckux HayK, IOUEHT Kadeapsl
Meteoposiorun U kaumarosiorun OI'BOY  BIIO
«CI'Y numenn H.I'. YepHbIEBCKOTO»

Benymas opranuszanusi: denepanbHOE roCy1apCTBEHHOE OrOIKETHOE
oOpa3oBaTeabLHOe YUPEXKIACHUE BBICILIETO
npodeccuoHabHOr0 00pa3oBanus «HarmoHambHbBIN
MCCIIENOBATENbCKUM  TOMCKHM TOCyAapCTBEHHBIN
YHUBEPCUTETY.

3ammra cocrourcst 29 wmas 2014 r B 15 4acoB Ha 3acemaHuu
nuccepraniionnoro cosera  [[212.081.20 B Kazanckom (IIpuBomkckom)
dbenepanpHoM yHuBepcutete o aapecy: 420018, r. Kazans, yin. Kpemnesckas, 18,
Kopi.2, 14 stax, aynutopus 1413.

C nuccepranueil MOKHO O3HAKOMUTHCS B HayyHOM Oubiuoreke um. H.U.
Jlobaueckoro ®PI'AOY BIIO «Kazanckuii (IIpuBomkckuil) (enepanbHbIi
YHUBEPCUTET

ABTOpedeparT pa3ocnaH «_ » 2014r.

Y4eHbIl CeKpeTapb AUCCEPTALMOHHOTO COBETA ;7%
KaHJIUJAT Teorpauueckux HayK FO.T". XabyraunoB



OBIIAA XAPAKTEPUCTUKA PABOTDI

AxmyanbHochb membl UCCe008aHUs

B nocnegHue necAaTUIIeTHs POUCXOAIT CYIIECTBEHHbIE U3MEHEHHUSI KIIMMAaTa,
UMeEIoINe o0anbHbIA xapakTep. OHM 3aTpOHYJIM HE TOJIbKO atMocdepy, HO U
ouochepy, ruapocdepy, kpuochepy, 1 0Ka3pIBalOT 3aMETHOE BIMSHUE HA MHOTHE
CTOPOHBI  >KM3HEJCATEIBHOCTH 4YeJIoBeKa. JTO OO0YCIOBWJIO MOBBIIICEHHOE
BHUMAaHHE K ATOH MpobiieMe CO CTOPOHBI MUPOBOTO HAYYHOTO COOOIIECTBA, YTO
noOynuno Bceemupnyto Mereoponorndyeckyto Opranmzanuio u  [Iporpammy
Opranuzanuun OObeMHEHHBIX Haluil o okpy:xaromieit cpeae (FOHEIT) yupenuts
B 1988 r. MexXnpaBUTEIbCTBEHHYIO TPYIIy 3KCIEPTOB MO U3MEHEHHUIO KiIMMaTa
(MI'DHK). MI'OUK Obuto mMOpydYeHO aHAIW3WPOBATH HAYYHYIO HH(GOPMAIIHIO,
OTHOCSIIYIOCSL K TpoOJieMe U3MEHEHUs KIMMara W €ro MoClIeICTBUM, U
pa3pabaThiBaTh CTpaTerud pearupoBaHus. Pesymbrarom ee paboThl SIBUIHCH
nokiaabl, uganHeie B 1990, 1995, 2001 u 2007 rr. B 2014 r. nnanupyercs
3aBepUINTh NOATOTOBKY IIdaToro mokmana. Pe3rome mJis MOJUTUKOB 3TOrO JIOKJIAaa
omyOnukoBaHo B ceHTsiOpe 2013 r. I[lpencraBneHHbie B HEM  BBIBOABI
CBUJIETEIBCTBYIOT O MPOJIOJDKAIOIIEMCS] T100aJbHOM TMOTEIJICHUU, KOTOPOE, IO
MHEHHIO aBTOPOB JIOKJIaaa, sBJseTCs HeocrnopumbiM (daktoMm. I[lo oreHke
skcrieproB MIDOUK, ¢ 1880 mo 2012 rr. cpennsisi rinoOanbHas TeMIiiepaTypa
BO3ayxa noseicunuck Ha 0,85 °C, a tpuanatwietHuid nepuoa ¢ 1983 no 2012 rr.,
BEPOSITHO, ObLI caMbIM TeruibiM B CeBepHOM noaymapuu 3a nocieanue 1400 ner.
OnuuM u3 BbIBOJOB [IsiTOro mokmana siBISETCS YTBEPXKICHHE, YTO MOTEIUICHUE
OyJIeT NpoJOKATBCI U €ro BeJIMYMHA 10 OOJIBIIMHCTBY PacCMOTPEHHBIX
crieHapueB npeBbicuT 1,5 °C k konmy XXI B. mo cpaBHenuto ¢ 1850 — 1900 rr.
[IpuunHOlM MOTEIUICHUS, KaK U B MPEABIYIINX JOKIagaX, Ha3BaH aHTPONOTEHHbBIN
dakTop — yBeIM4eHHe B aTMoc(epe MapHUKOBBIX Ta30B.

Hayunoe o0ocHOBaHMe HalMOHaNBbHOM cTparerun Poccun B OTHOIIEHUU
U3MEHEHHUs] KiuMara mpeactaBieHo B OIEHOYHOM JOKJIaae 00 HM3MEHEHHUAX
KJIuMaTa W HX TIOCIEACTBUAX Ha Teppuropun Pocculickoin ®enepauuu,
onyoaukoBanHoM B 2008 1. B HeM, B 4acTHOCTH, JaHa OLICHKA MPOUCXOIAIIEMY
MOTETUICHUI0, KoTopoe B Poccum okazanoch 3aMeTHO Oosbine riobanbHoro. C
LEJbI0 OCYLIECTBICHUS CKOOPAMHUPOBAHHBIX JICMCTBUM, HANpaBJICHHBIX Ha
oOecrieyeHue 0O€30MAaCHOCTH W yCTOMUMBOro pa3Butua PO B yciaoBusix
m3Menstoniero kaumara, B 2009 r. B PO npunsta Knumatnyeckas 1OKTpuHa.

[TockoJIbKy Ha PETrHOHAJBLHOM YPOBHE HW3MEHEHHUS KJIMMara 3HAYUTEIbHO
OTJIMYAIOTCS OT TJI00ANbHBIX, @ WX IMOCJIEACTBUSI MMEIOT CBOM OCOOEHHOCTH B
KOXJIOM pPErMOHE, BO BCEM MHpPE aKTyaJbHbIMHU CTAaHOBATCS  PETHOHAJIbHbBIC
UCCIIEIOBAHUS ATOU MPOOJIEMBI.

OmHUM U3 PErHOHOB, T/I€ CKOPOCTh pPOCTa MPU3EMHOM TEMIIEpaTyphI
OTHOCUTCS K YHCIy TEPPUTOPUN C €€ HAWOOJBIITUMHU 3HAUYCHUSIMH, SIBISETCS
3abaiikanbe. 3abalikanbe B Ka4eCcTBE 00OBEKTA MCCIICIOBAHUI MHTEPECHO TEM, YTO
Ha OTHOCHUTEIIHO HEOOJBIION TEPPUTOPUN B MO3aUYHOM TOPSAJIKE PACIIOIOKEHBI
TaeKHasl, JIECOCTENHAsl U CTEMHAasl MPUPOJAHBIE 30HbI, IEPEXOIbI KOTOPHIX U3 OJIHOM

B JPYT'YIO OCYHICCTBIIAIOTCA KAK B INUPOTHBIX, TdK U B BBICOTHBIX HAIIPABJICHUAX.
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B cBsi3M ¢ 3TUM MHOTHE NPUPOAHBIE U MPUPOJHO-AHTPOIOTCHHBIE KOMILIEKCHI
3abaiikanbsi HaxoAsTCs Ha mpenesne (IpaHulle) CYUIECTBOBAaHUA. 3HAUUTEIbHAs
4acTh TEPPUTOPHUH PACTOJIAra€TCs B 30HE HENOCTATOYHOTO YBJIAXKHEHUS, KOTOPOE
U1l  MHOTMX CHCTEM, B TOM 4YHCIE€ JJISI arpo3KOCUCTEM, BBICTYIAET
JUMUTUPYIOMHUM (HAaKTOPOM. ITO 00YCIOBIMBAET UX CYIIECTBEHHYIO 3aBUCUMOCTD
oT KimMMatuueckux Quykryanui. C KIMMaTHYECKUMU U3MEHEHUSIMHU TMOCIETHUX
JIET CBS3BIBAIOTCS, HANPHUMEP, YCBIXAaHWE JIMCTBEHHBIX JIECOB WU Yy4YaCTHBLIMECS
JecHble mMokapel. OOyCIOBICHHBIE M3MEHEHMSIMH KiIUMaTa KOJIeOaHUS YpOBHS
03€p BBI3BIBAIOT NEPECTPOMKY UX IKOCUCTEM.

HenmocrtaroyHOCT 3HAHMM O 3aKOHOMEPHOCTSAX MW3MEHEHHWW KiIuMara B
3abaiikanbe, WX BIUSHUAW HA TPUPOAHBIC W MPHUPOIHO-aHTPOIIOTEHHBIE CHCTEMBI
OTIPEACTUIN aKTYaIbHOCTh IIOCTAHOBKHU Pa0OThI, LIEJH U 33JIa4H UCCIIeI0OBAHUS.

Llenv pabomul

YCTaHOBUTh  KOJIMYECTBEHHBIE TIOKA3aTEIM COBPEMEHHBIX W3MEHEHHUM
TEMIIepaTypPHO-BIAKHOCTHOTO PEKKUMA, €ro 3aBUCUMOCTh OT KPYIMHOMACIITaOHBIX
UUPKYJISLHOHHBIX MEXAHU3MOB U TMOCIEICTBUS ATUX M3MEHEHHUU NI MPUPOIHBIX
Y IPUPOJAHO-aHTPOIIOTCHHBIX CUCTEM Ha TeppUTOpUHU 3a0aiiKaibsl.

JI71st mOCTHKEHUST YKa3aHHOM €M MIOCTABIICHBI CIICTYIOIINE 3a0ayu.

1. 3yuuTh NpoCTpaHCTBEHHO-BPEMEHHbBIC U3MEHEHUSI TEMIIEPaTyphl BO3/1yXa
U aTMOC(EpHBIX OCAJKOB Ha TEPPUTOPUU PErMOHA BO BTOpPOHM MOJIOBUHE XX U
nepBoM aecatmietu XXI BB.

2. MetomamMu CHIEKTPaJIbHOTO W BEHBJIET-aHAIN3a BBISIBUTH ITUKIIBI B PsIax
TEMIIepaTypbl BO3yXa U aTMOC(EpPHBIX OCAJAKOB C LEIbI0 UX UCIOJIb30BaHUS B
MPOTHOCTUYECKUX OIICHKAX.

3. OCHOBBIBAsSCh Ha 3aKOHOMEPHOCTSIX MEXIOJIOBBIX KOJI€OaHUM TEruio- U
BJIAr000ECNeYeHHOCTH 3a0aliKalibsi BBIIOJHUTH OLEHKY WX MPEICTOSIIHNX
n3MeHeHu# B iepBoii uetBepTu XXI B.

4. OueHuTh BKJIAJ  TEJIEKOHHEKIIMOHHBIX  HWHJEKCOB, TapaMeTpoB
MJIaHETapHOW BBICOTHOM (hpOHTANbHOM 30HBI, CHOMPCKOTO MakcumMyma U (GopMm
atMoc(hepHO# IMPKYISAIMHY 10 Kiaccudukaiuy Banrenreiima — ['upca B MEXTo10BbIe
W3MEHEHUS TEMIIepaTyphl BO3IyXa U aTMOC(EPHBIX 0CaIKOB B 3a0aifkasbe.

5. HccnenoBaTh BAMSHUE M3MEHEHUN KIMMaTa Ha THAPOJOTHUYCCKUN PEKUM
BOJHBIX O0BEKTOB 3abaiikaibs, yJIeIuB 0c000€ BHUMaHUEe Hanbosee KPYIHBIM U3
Hux — pekaMm Illnnka n Cenenra, Topelickonn n MBaHO-ApaxnencKkon 03€pHBIM
CUCTEMAaM.

6. BBIMOTHUTH OLEHKY MPEACTOSINAX W3MEHEHHH PEYHOTO CTOKA, YPOBHS
03€p, MPOJIOHKUTEIILHOCTH JIENOCTaBa M TOJIIUHEI JIbJa B IEPBOM yeTBepTy X XI B.

7. OueHdTh BO3JACUCTBUEC W3MEHEHUN KIMMATHYECKUX I1apaMeTpOB Ha
YPOXKAUHOCTh CEIBCKOXO3SMCTBEHHBIX KYJIbTYP U MOXKAPHYIO OMACHOCTH JIECOB B
nepuoJT HanboJiee MHTEHCUBHOTO TTOTETICHUS .

Obvekm uccredosans

Knumar 3abaiikabs.

IIpeomem uccnedosanus

N3mMeHeHnss kiuMata W WX BIUMAHUE HAa MOPUPOAHBIE U MNPUPOTHO-
AHTPONOTE€HHbIE CUCTEMBI.




Memoodubl uccnedosanust

B pabGore wHCNOab30BaHbBl METOJbI CTATUCTUYECKOTO M reorpaduyeckoro
aHanu3za. Jnd  OLEHKM  OpOCTPAHCTBEHHO-BPEMEHHOW  COIIACOBAHHOCTHU
TUAPOMETEOPOJIOTUYECKUX [MAPAMETPOB MPUMEHSIICS KOPPEISLUOHHBIN aHAIM3.
Tpenapl BO BPEMEHHBIX PSAax BBIICIUINCH METOJIOM HAaWMEHBUIMX KBAJIPaTOB.
BbIsIBIEHME LUKIMYECKUX COCTABISIONIMX B MHOTOJIETHUX pAax TEMIIEpaTypbl
BO3/lyXa, aTMOC(EPHBIX OCAJKOB, PEUHOTO CTOKAa OCYIIECTBISJIOCH C MOMOIIBIO
CHEKTpaIbHOTO W  BeWBIeT-aHam3a. Jlosg  gomarocpodHoro  (hOHOBOTO
MIPOTHO3UPOBAHUS aTMOC(HEPHBIX OCAAKOB M PEYHOTO CTOKA HCIIOJIh30BaH
nuHaMuKo-anantuBHeii  Metonq E.A. JleonoBa IlpocTpaHCTBEHHBINM aHamu3
UCCIIEYEMbIX XapaKTEPUCTUK WU BU3yaIM3allUsl €r0 PEe3yJbTAaTOB BBINOIHSIACH
nocpencrtsoMm ['MC.

Ungopmayuonnoti b6azou ucciedosanus SBAINCH THAPOMETEOPOIOTHICCKUE
JaHHbIe 3a0ailkalbCKOro YIpPaBJICHUS MO THAPOMETEOPOJIOTHU M MOHUTOPHUHTY
OKpyKaromen cpeabl, Bcepoccuilckoro Hay4yHO-MCCIEN0BATENbCKOTO MHCTUTYTA
THApOMETEopoNIornueckol  uHpopmanmuu — MHpPOBOrO  IEHTpa  JIaHHBIX,
YuuBepcutera BocrouHoil AHrnmu, HalMOHAIBbHOTO ympaBieHHs] OKEaHUYECKHX
u arMmochepubix ucciuenoBanuit  CIHIA, pmaHHbBIe O JIECHBIX —IOXapax
['ocynapcTBeHHOM JieCHOM ciy>kObl 3a0alKalbCKOTO Kpasi, CTaTUCTUYECKUE
JTAHHbIE TEPPUTOPUAIIBHBIX OpraHoB Poccrara.

B pabGote ucnonwp3oBaHbl AaHHbIE 48 METEOPOJIOTMYECKUX CTaHIUM U 82
TUJIPOJIOTHYECKUX MOCTOB, PA3MEIICHHBIX HA TEPPUTOPUH IUIOIIAIbI0 OKOJI0 750
TBIC. KM, PacIojoKeHHOM BOCTOYHEE U IokHEee 03. baiikan mpumepHo oT 49°00°
10 58°20" CII u ot 103°30” mo 122°00" B/I.

Jluunolti  8xk1a0  couckamens — 3aKIOYACTCSI B CAMOCTOSITEIILHOM
dbopMyIMpPOBAHUY HEJIM U 33/1a4 JUCCEPTALUM, COCTABIICHUH IJIAaHA U TTPOTPaMMBbI
UCCJICIOBaHMsI, BBHIOOpPE METOJOB HCCIEOBaHUS. ABTOp JIMYHO BBITIOJHUI
CTAaTUCTUYECKYI0 00pabOTKY UCXOAHBIX JAHHBIX, X MPOCTPAHCTBEHHO-BPEMEHHON
aHau3 U 00001IIeHNE TTOTYYEeHHBIX PE3yJIbTaTOB.

B gucceprammu  MCMONB3YIOTCS pe3yJbTaThl padOT, BBIMOJHEHHBIX B
coaBTopctBe ¢ B.K. CmaxtunbiM u E.B. HockoBo#, B KOTOpPBIX couckareneM OblIn
MOCTAaBJICHBI 1IETTM W 3aJladyd, COCTABJICH IUIaH paboOT, BBINOJIHEHA YacTUYHAS
o0paboTKa JaHHBIX, CJEJIaHbl BBIBOJABL. Pe3ynbTaTbl HUCCIEAOBAHHN APYTHUX
COaBTOPOB B AUCCEPTAIMU HE UCTIOJIb3YIOTCS.

Hayunas nosuzna uccinegoBaHus 3aKJIK0YAETCS B CICAYIOLIEM:

— BBISIBJIEHBI 3aKOHOMEPHOCTH TPOCTPAHCTBEHHO-BPEMEHHBIX H3MEHEHUMN
OCHOBHBIX TapaMeTpoB KJIMMaTa (TeMIiepaTypa BO3ayxa, aTMOC(EPHBIE OCAIKH)
3abaiikanbs BO BTOpoil mosioBuHe XX Beka — mepBoM necartunetuun XXI| Beka,
npoucxoasmue Ha (oHe TI00aTbHOTO TOTETUICHNUS,

— YCTaHOBJICHO, 4YTO PETrMOHAIBHBIA OTKJIWK MPU3EMHOU TeMIepaTyphl
Bo3ayxa 3abaiikalibsi Ha TJI00abHBIE U3MEHEHUSI BHIPA3WIICS B €€ COTJIaCOBaHHBIX
M3MEHEHUIX ¢ TeMiieparypoit CeBepHOro moiymapus B KBa3UIIECTUACCATUICTHUX
KOJIeOaHMSIX U B TEHJEHIIMU ToTeTuieHnus ¢ XIX B. 10 HacTOSIIETO BPEMEHHU;




— OCHOBBIBACh HAa 3aKOHOMEPHOCTSIX MEKTOJIOBBIX KOJEOAHWW Termao- |
BJIAaroodecrneyeHHocTd 3a0aiikanbs BBINOJHEHA OIEHKA WX MPEICTOSIIMX
u3MeHeHu# B nepBoii uetseptu XXI B.;

— BIEpBbIE Il pPErHoHa JlaHa KOMIUIEKCHAas OLEHKAa BO3ACHCTBUSA
aTMOC(EpHOM  LUPKYISAIUHU,  XapaKTEpU3YIOMICHCS  TEIEeKOHHEKIIMOHHBIMU
WHJIEKCaMHU, IMapaMeTpaMu IIaHeTapHOM BBICOTHOM (DpOHTAIILHON 30HBI U Jp., HA
TEeMIIepaTypy BO3yXa U OCAJIKH,;

— TPENJIO)KEH HOBBIM MOAXOJ K OIEHKE JOJTOBPEMEHHBIX TEHJICHIUN
pPEYHOr0 CTOKAa, OCHOBAaHHBIM Ha pa3JIeIbHOM PAaCCMOTPEHHWU M3MEHEHHU CTOKa B
MHOTOBOJTHBIE U MAJIOBOJIHBIE (pa3bl IUKIIOB,;

— OIpeneneHbl TEHIECHUUMUW MHOTOJETHHX HW3MEHEHUH BOJHOCTU PEK
3abaiikanpsi, BBIp@XKAIOIMIMECS B  IOCJIEAOBATEILHOM  YBEJIMYEHUH  CTOKA
MHOTOBOJIHBIX TIE€PUOJOB W YMEHBIIEHUWU CTOKA MAaJOBOAHBIX TEPUOJIOB —
BO3PACTaHHUU €r0 IKCTPEMAIILHOCTH;

— ToKa3aHo, 4To B nepuoa A0 2020-x rr. BogHOCTh pek 3abaiikanbs Oymer
HOBBILICHHOM, B CBA3HU C YEM CIIEIyeT OKUAaTh (POPMHUPOBAHUS [TABOAKOB PEAKON
HNOBTOPSIEMOCTH M, COOTBETCTBEHHO, 00Jie€ YacCThIX YrpO3 BO3HUKHOBEHHUS
KaTacTpo(UIECKUX HAaBOJAHECHUH.

— BBIABJIICHHBIC TEHJCHUMU MHOIOJIETHUX W3MEHEHUN KIMMaTHYECKHUX
NapamMeTpOB, BIUSIOIIMX Ha CEIbCKOXO03MCTBEHHOE MPOU3BOACTBO B 3adailkasbe,
YKa3bIBaIOT HA YIYYIIEHUE arpOMETEOPOJIOTUIECKHUX YCIOBUH B rieproA 10 2020-x rr.;

— YCTaHOBJIEHO, YTO METEOPOJOTHYECKHE YCIOBUS  OO0YCIOBIUBAIOT
NOTEHIIUAIBHYIO IT0KAPHYIO OIIACHOCTBH JIECOB, a KOJUYECTBO JIECHBIX II0XKAapOB
OIIPENIENAETCS] aHTPOIIOT€HHBIM (PAaKTOPOM.

lIpakmuueckas sHauumocms pabomoi

Pe3ynpTaThl ~ WCClENOBaHMS  M3MEHEHHMsS  PETHMOHAJIBHOIO  KJIKMMAaTta
ucrnoap30Banbl npu BeimogHeHnn HUP Pocrugpomera no remam 8.32 B 2008 1. 1
8.104 8 2009-2010 rr.

Jlnst opraHoB rocyJapCTBEHHOM BiacTu 3abailkadbCKOro Kpasi Ha OCHOBE
MHOTOJIETHUX MCCJIEIOBAHUNA TMOJATOTABIMBAIACH  JIOKJIAAbl, AHAIUTUYECKUE
3alliCKH, B TOM yucie Opornopa «/I3MeHeHus Kiaumara v uxX BIUSHUE Ha IPUPOY,
HPKOHOMUKY ¥ COLIMANIbHYIO chepy 3a0alKalbCKOTo Kpas.

PesynbTaTel paboThl UCMIONB3YIOTCS B y4eOHOM mporecce B 3abaiikaibCKoM
rOCyAapCTBEHHOM YHUBEPCHUTETE.

Pe3ynbrathl paboThl MOTYT OBITH HCIIOJIB30BAHBI:

— Mpu pa3pabOTKe MPOEKTOB MO 3alllUTe HACEJICHHBIX NMyHKTOB U OOBEKTOB
HPKOHOMUKHU Ha TEPPUTOPHH 3abalikalibs OT HABOHCHHI;

— MIPU MJIAHUPOBAHUM JIECOXO3SIMCTBEHHBIX MEPOIPUSATUNA, HATIPABICHHBIX HA
00pbOY C JIECHBIMH TOKapaMH U BOCCTAHOBJICHUE JIECOB;

— JIJIsl MIOATOTOBKU MPOTPAMM Pa3BUTHUS CEJIbCKOTO X035AHUCTBA HA TEPPUTOPHUHU
PecniyOnuku bypsitun n 3abalikaibCKOTro Kpasi;

— IIPY OpraHu3aluu IPUPOA0OXPAHHOMN NESITEIbHOCTH;

— JJig pa3pabOTKHU CTpAaTEeruil aanTalui PpEriOHOB K U3MEHEHHUAM KJIMMaTa,




— OpH MOATOTOBKE M KOPPEKTUPOBKE PETMOHANIBHBIX MPOrpamMM COLMATbHO-
SKOHOMHYECKOTO Pa3BUTHUS PETHOHOB.

Ha 3awumy evinocamces credyowue nonoxcenus:

— OIICHKa TEHJEHIMH W3MEHEHHH TeMIepaTrypbl BO3ayXa M aTMoc(epHbIX
OCaJIKOB Ha TeppuTopun 3abaiikanbsi B MEPUOJ COBPEMEHHOTO TIJI00aIbHOTO
MOTEIJICHNUS;

—  NPOCTPAaHCTBEHHO-BPEMEHHOE  PACIpPENECICHUE  KBA3UIIEPUOIUUECKUX
KOJIEOaHUHN B THIPOMETEOPOIOTUYECKUX TOJISAX PETMOHA, BBISBICHHOE METOJaMHU
CIEKTPAJIBHOTO M BEWBJIET-AHAJIN3A;

— MEXaHU3Mbl BHETPOTTMYECKON IUPKYISAINA aTMOC(hEphl KaK €CTECTBEHHBIN
(dakTOp pervuoHaNbHBIX W3MEHEHUH TEMIEpaTypbl BO3AyXa M OCaJIKOB B
3ab0aikaine;

— BO3pacTaHHW€ »BKCTPEMAIBHOCTH PEYHOIO CTOKa, MpOSBISIOLIEECS B
MOCJIEA0BATEILHOM YBEJIUYEHUH CTOKAa MHOTOBOJIHBIX MEPUOJOB M YMEHBIICHUH
CTOKa MAaJOBOJHBIX IE€PUOJOB, MPU OTCYTCTBHM YCTOMYMBBIX BO BpPEMEHU
JUTUTEIbHBIX TCHACHIIUN €ro N3MEHEHUS B LIEJIOM;

— MEPUOANYECKH BO3HUKAIOIINI MTPEUMYIIIECTBEHHO B CBSA3U C LHUKJINYECKUM
XapaKTepOM BBIMIAJIEHUsI aTMOC(HEPHBIX OCAIKOB M YCHIMBAIOIIUIICS POCTOM
TEeMIIepaTyphbl BO3yXa HEAOCTATOK YBIAKHEHUsS 3a0aliKaibsi, 00yCIOBINBAIOIIHIMA
BO3pACTaHUE TNOTEHUMAIBbHOM TMOXKApHOM OMAaCHOCTH JIECOB M CHUXKEHUE
YPOXKAUHOCTH CEJIbCKOXO3IMCTBEHHBIX KYJIbTYP.

Anpobayus pabombi

Martepuasibl  AuccepTalid  JOKJIAAbIBAIUCh HAa  MEXKIYHAPOAHBIX U
OTEUECTBEHHBIX KOH(pepeHuusax: MexayHapoaHas koHepeHunu ‘“KomruiekcHoe
u3ydeHue apuaHon 30HbI LlenTpansron Asun” (Keibui, 1994); MexayHapoHbIH
CUMNO3UyM “T'HMAPOIIOrMYECKUE U SKOJIOTUYECKHE TMPOILIECCHl B BOJIOEMAaxX M HX
BostocOopHBIX Oacceiinax” (HosocuOupck, 1995); Kondepenmwms «IIpobiemsr
kpuosiorun 3emun» ([Iymuno, 1998); Regional climate change. Workshop
proceedings (Ulaanbaatar, 2002); MexayHapoaHbiii cummnosuyMm «M3mMeHeHus
KJIMMaTta W OKpykaromier cpensl llentpanpHoit Asum» (Uuta, 2003); VI
Bceepoccwuiickuii ruaposiorndeckuii cbe3n (Cankr-IletepOypr, 2004), The Sixth
International Workshop proceeding on Climate Change in Arid and Semi-Arid
Region of Asia (Ulaanbaatar, 2004); XIII nayunoe coBemanue reorpadgoB Cubupu
u Jlanmpaero Bocrtoka (Mpkyrck, 2007); MexnyHapoaHbId  CUMIIO3UYM
«3meHenne kimumara lleHTpanbHONM A3MHM: COIMANBHO-DKOHOMHYECKHE W
skosornueckue mocaeacteus»y (Hura, 2008); MexayHapoaHas HaydHas
koHpepeHuusa «IIpodaeMbl amanTaiuu Kk u3MeHeHuto kiumatay (Mocksa, 2011);
1l Bcepoccuiickass HayuHass KoH(pepeHUuss «ODKOJOTMYECKHH pHUCK U
skosnoruyeckas Oe3omacHocTh» (Mpkyrck, 2012); MexnyHapoaHas Hay4yHas
KoH(pepeHus «PermoHanbHbI OTKIMK OKPYXKAIOIIeH cpeapl Ha TII0OATbHbBIE
usmeHennss B Cesepo-Boctounoit u Ilentpanshoit Asum» (Mpkyrck, 2012);
Bropas Bcepoccuiickas HayuyHash KOH(EpeHIMS ¢ MEXIyHAPOJIHBIM y4acTHEM
«Oxpyxaromiasi cpea U ycronuuBoe pazButve perrnoHoB» (Kazawb, 2013); X
Cubupckoe coBelllaHWe IO KIMMAaTO-3KOJIOrHueckoMy MOHUTOpUHTY (Tomck,

2013). OcHOBHBIEC pe3yJIbTaThl AUCCEPTAIUU JOKJIAIBIBAACH TAKKE HA HAYUHBIX
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ceMuHapax Kadeapbl BOJHOTO XO35HCTBA M MHXKEHEepHOU 3koyorun 3a6lyY (2011,
2012, 2013), xadeapbl METEOPOJIOTHH, KIMMATOJOIMH W 3KOJOTHH aTMOCQEpHhI
K®VY (2013), yuensix coBerax UITPOK CO PAH (2011, 2013).

Llybnuxayuu

[To Teme uccienoBanus onyoaMkoBaHo 42 Hay4dHbIe paObOTHI, B TOM 4Hcie 15
craTeid B m3nanusax u3 nepeudss BAK Munucrepcta o6pazoBaHus 1 Hayku PO.

Cmpyxkmypa u 06vem duccepmayuu

Pabora cocTonT M3 BBEJAEHHSA, INATH IJIaB M 3aKarodeHus. OOmwmii o0beM
paboter 290 1., wwumoctpammii 108, Tabmun 32, npunoxkenwit 2. Crmcok
UTHPYyEeMOH uTepaTypbl HacuuThiBaeT 290 HCTOYHHUKOB.

ABTOp CYHMTaeT CBOMM TMPHUATHBIM JOJITOM BBIPA3UTh OJAroJapHOCTH
HAy9HOMY  KOHCYJIBTaHTYy,  3aBeayomeMy  Kadeapod  METEeOpOJIOTHH,
KIMMAToONIOTHU W 3kosiormn  atmochepst KDY, nr.H., mnpodeccopy HO.IL
[lepeBeneHIieBy 3a IIEHHBIE COBETHl U PEKOMEHJIAlIMU HA 3aKJIIOUUTEILHOM JTare
MOJATOTOBKM  JIMCCepTaluu, IMpodeccopy Kadeapbl BOJHOTO XO34WCTBA U
WHKeHepHoU »skojoruu 3a6l’yY, na.1.H., npodeccopy B.H. 3acimonoBckomy 3a
MOIJICP>KKY W TIOMOIIb MPU HAITMUCAHUU PAOOTHI.

OCHOBHOE COAEPXAHUE PABOTEI

Bo BBefieHMHM 00OOCHOBaHa aKTyaJbHOCTh Pa0OThHI, MPEACTABICHBI LENIb M
3a/1aud UCCJeA0BaHus, CPOPMYIUPOBAHbBl OCHOBHBIC MOJIOKEHUS, BBIHOCUMBIC Ha
3amuTy. OnpenesneHsl O0BEKT U MPEeIMET UCCISAOBAHUM, U3TI0KEHBI UX Hay4YHas
HOBU3HA U MIPAKTHUYECKasi 3HAYUMOCTb.

B nepBol riaBe OMMCAaHO COBPEMEHHOE COCTOSIHHE WCCICAOBAHUN IO
npoOJjieMe W3MEHEHUs] KJIMMaTa, €ro BIMSHUA Ha TUIPOJIOTHYECKUN pexKUM
BOJHBIX OOBEKTOB, arpoKIMMATHYECKHE PECYpChl M JIECHbIE TMOXKaphl. JlaHo
ONMKMCAaHNE MATEepUajIOoB U METOJOB HCCIEAOBAHHM, HMCIIONIB30BAaHHBIX B pabore, a
Takke (PU3nKo-reorpapuyecKux yCIoBUN TEPPUTOPHUH 3a0aiiKabs.

B mocnennue necstunetvs cpemHsis rioOanbHas TpU3EeMHAas TeMIepaTypa
noBeImaerca. Ha 3ToT (akT yka3piBaJIoCch paHee, M OH HaXOJIUT MOJTBEPKICHHUE B
HACTOSIIEEe BPEMSI, B TOM YHUCJIE€ B TAKUX OCHOBOIIOJATAIOIIUX TPYAaX POCCUNUCKUX
1 3apyOeKHBIX yueHBIX Kak Aokiaabpl MIOMK u OneHouHsli 10KIa1 00 M3MEHEHHSIX
KJINMaTa ¥ UX MOCIEACTBUAX Ha Tepputopun Poccniickont denepannu.

[To manHbIM, onmyOsMKOBaHHBIM B Pe3tome niisi monutukoB [laroro mokiana
MI'DUK, cpenusis rnobanbHas Temneparypa Bo3ayxa ¢ 1880 mo 2012 rr.
noBeiciiiich Ha 0,85 °C, a olOuiee yBenMYEHHE MEXKIY CPEIHUM 3HAYEHUSIMU
nepuoaoB ¢ 1850 mo 1900 u ¢ 2003 mo 2012 rr. cocrasuio 0,78 °C. Oxunaercs,
YTO TMOTEIUICHHEe OyAeT NPOJOJKATBCA W €ro BEJIMYMHA MO OOJIBIIMHCTBY
PAaCCMOTPEHHBIX CIIEHAPUEB, KPOME CaMOro MSTrKoro, mpeBbicuT 1,5 °C K KOHILy
XXI B. mo cpaaenuto ¢ 1850 — 1900 rr., a Mo ABYM >KECTKUM CIICHAPUSM POCT
temnepatypsl npes3onger 2 °C. IlpuunHON NOTENJIEHUs, 10 MHEHUIO aBTOPOB
JOKJIa/1a, SIBJIETCS AHTPONOTEHHBIN (akTop — yBEIMYEeHHEe B armocdepe
MapHUKOBBIX Ta30B.




B Ouenounom nokmiajie mokaszaHo, 4to npoucxopsuiee B Poccun norerienue
3aMeTHO OoJbIIe TII00abHOT0. CKOPOCTh pOCTa TEMIIEpATyphl BO3/lyXa B TE€UEHUE
XX B. B cpeaneM o Poccun (0,10 °C/ 10 ner) 6pu1a B mosiTopa pasza 0oJibllie YeM B
cpenneM 1o 3emHomy mapy (0,066 °C/ 10 mer). K KoHIy cTONETHS TeMIIbI
MOTEIIEHUs BO3pociiv, ocTUrHyB B P® B niepuoa ¢ 1976 no 2000 rr. 0,47 °C/ 10
aet). C moTeryieHueM CBS3BIBAIOT YBEIUYEHUE B HEKOTOPHIX PETHMOHAX CTPaHBI
4acTOThl aTMOC(EPHBIX 3aCyX M MOKapHOW omacHOCTH JiecoB. B nawane XXI B.
OTMEYaeTCs POCT IMOBTOPSIEMOCTH KaTaCTPO(QUUECKIX HABOJHEHUH.

Bo BTOpoil raBe mOpeacTaBiCHBI Pe3yJabTaThbl MCCIEIOBaHUS W3MEHEHUUN
TEMITepaTyphl BO3yXa U aTMOC(PEPHBIX 0CATKOB Ha TEPPUTOPUH 3a0aliKalIbsl.

[lo nuTepaTypHbIM JAHHBIM OIKCHIBAIOTCA M3MEHEHUSl KJIMMAaTa B IMO3JIHEM
IeiicTolueHe u roJyioneHe. B Teduenne nociaeanux 290 ThIC. JET HAa TEPPUTOPUU
3abaifkanbsi MPOM3OIUIO YETHIPE IMOKPOBHBIX OJICeHEHUs. B mepuom aByx
HamOoJiee IPEBHUX M3 HUX TeMIIepaTypa Bo3ayxa Obljia HUXKE COBPEMEHHOM Ooliee
yeM Ha 10 °C, a Bo Bpemsi nIByx nocienyroumx — Ha 5 + 8 °C. Temnepatypa
BO3/lyXxa B HauOojee Temible MepUoabl MEXKJICIHUKOBUN UMea 3HAYCHUS,
MpeBbIIAKOIINE cOBpeMeHHble Ha 3 + 8 °C. B rosjoneHe oHa WM3MEHSIACh OT
3HAYCHUH, TIPEBHIIAIONINX COBPEMEHHBIC MpUMEpHO Ha 2,7 + 2,8 °C, 10 3HayeHUM
Ha 1,6 = 1,7 °C Hmxke coBpeMeHHbIX. Hauamo TEHIEHIIMH COBPEMEHHOTO
noteruieHust MoOHO oTHecTH K XVII — XVIII Bekam.

MHorosieTHE W3MEHEHUs CpeIHEN TOJIOBOM TeMIeparypbl B 3alaiikaibe
MPOUCXOJIAT C BBICOKOM CTEIMEHbIO COTJIACOBAHHOCTH, YTO MO3BOJSIET TOBOPUTH O
CUHXPOHHOCTH TEPMHUYECKOTO PEKUMa Ha BCEH UCCIEAYyEeMOI TEPPUTOPHH.

B cpennem mo Tepputropun 3abaiikanbsi CpeaHss TOAOBas TeMIleparypa
Bo3ayxa 3a mepuox ¢ 1951 mo 2010 rr. noseicuacek Ha 1,8 °C. B pa3nmuuHbIX €ro
paiioHaxX BeJMYWHA JMHEHHOTO TPEH A 3a 3TOT e MePHoJl cocTaBuia ot 1,2 mo 2,7
°C. TpeHIbl HMEIOT BBICOKYIO CTENEHb JOCTOBEPHOCTH: SMIMPHUYECKUE 3HAUECHHS
cratucTukd CThIOJIEHTA TPEBBIAIOT TaOnuuHOe 3HaueHue Aaxe npu 0,5%-HoMm
YPOBHE 3HAYHUMOCTH.

100

Puc. 1. Pacnpenenenue
BEJIMYUHBl JIMHEWHOTO TpeH/a
U3MEHEHUN CpeAHEld TOJI0BOU
TEeMIEepaTyphI BO3/IyXa Ha
Tepputopun  3alaiikaibsi  3a
1951-2010 rr., °C
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VBenuueHue TeMIepaTrypbl, MPEBBICUBLIEE €ro CpEeAHEEe 3HAYEHUE IO
3abaiikanblo, MPOU30IIO B CEBEPO-BOCTOYHBIX M LIEHTPAIbHBIX pallOHaX, a TAaKKe
B paiioHax, Mpujeraromux K 03. baiikan ceBepHee yctbs p. CeneHru. Menble yeM
B JIpYTUX palloHaX TeMmIepaTypa MOBbICKIACH B JIEBOOEPEKHOM yacTu OacceiiHa p.
Butuma (puc. 1).

Benuunna nMHEHHOro TpeH/Ia OCPEIHEHHOW IO TeppuTopun 3adaiikanbs
TEeMIIepaTypbl BO3JyXa MeEHseTcs B TedeHue roga (tadin. 1). HaumbGompimas ero
BEJIMYMHA OTMEYaeTcs B (peBpaje, HECKOJBKO MEHbIIas — B MapTe U ampele.
HanMeHpImux 3HAYCHWI TPEHJ MOCTHTaeT B AekaOpe. B mepmom c deBpans mo
CEHTSIOph W B HOSOpE TPEHABI CPEIHUX MECSYHBIX TEMIIEpaTyp CTaTUCTHYCCKH
3HauuMbl npu 5%-HOM ypoBHE. B OkTsa0pe, nexkabpe M sTHBape JTOCTOBEPHOCTh
TPEHAOB IIPU JAHHOM YPOBHE 3HAUMMOCTHU HE MOATBEPKIACTCS.

Tabmuma 1
TenaeHIIMM N3MEHEHU Ha TEPPUTOPUH 3a0alKallbs CPEIHUX MECSUHBIX
temneparyp Bozayxa B 1951-2010 rr.

Benuuuna nuneitnoro tpenaa, °C
Mecsix
Cpenuss HauGonbmas Haumenbiras

SuBapp 1,3 3,8 -0,7
DdeBpanb 4.4 5,8 3,1
Mapt 2,8 4.2 1,5
Anpenb 2,5 3,2 1,4
Maii 1,9 2,5 1,2
Urons 15 2,5 0,4
Hromns 1,7 3,2 0,8
ABrycr 1,0 2,0 0,4
CeHTs0pb 1,1 2,2 0,2
OxkTs0ph 1,0 2,2 0,0
Hos16pn 1,8 4.1 0,0
Jlexabpb 0,9 2,3 -0,8

[Toterienne B 3abaiikaibe MPOUCXOIUIO HEpaBHOMEpHO. B Hauane
paccMaTpuBa€MOro  MEPUOJA  OTMEYAJIOCh  HE3HAUUTEIbHOE  IOBBILICHUE
TeMIlepaTyphl, Kotopoe B KoHile 1950 rr. cMeHuiocs ee cinadbiM noHmwkenueM. C
cepeaunbl 1970-x mo xoHna 1980-x rr. oTMeuasncs 0oyiee MHTEHCHUBHBIN, YeM B
npenpiayie nepuoasl, ee poct. Ha pybGexe 1980-1990-x rr. moteruieHue
MPOU3OIIJI0 CKaYKOOOpa3HO, W TOCHenHuE 22 To/aa BBIACISAIOTCS OCOOCHHO
BBICOKMMU TEMIIEPATypaMM BO3ayxa. 3a 3TOT nepuoA B 12 rogax cpenssis ronoBas
TeMIlepaTypa MpeBbiliajia HanOOobIINE 3HAYEHUS MTPOLLUIBIX JET, U ToJIbKO B 2000,
2006 u 2010 rr. omyckanach HUXe cpeaHed 3a 60-netme. Hambonee BbIcokas
CpeaHsisi ro/I0oBasi TeMIlepaTypa BO3/1yxa Ha TEPPUTOPUH 3a0aiKasibs, TaK e KaK U B
renom 1o Poccun, ormeuasnace B 2007 T.

BeliBneT-ananu3 mokasaja, 4YTO CKadeK TemIieparypbl B KoHue 1980-x —
Hadyasie 1990-x mpowmszomen 3a CYET COBHAJACHHMS BO BpPEMEHHM Iepexoaa OT
XOJIOJTHOM (pa3bl K TEIUION B Pa3HBIX IO MPOJIOJDKUTEIIBHOCTH IIUKIaX B XOJIO HBIHA
nepuoJi roaa (puc. 2).
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Puc.2. Beiuner-cnektp
W3MEHEHUN CpEIHEW TeMIIEpaTyphl
BO3/lyXa XOJIOAHOTO nepuoja,
OCpEITHEHHOU 1o TEPPUTOPUU

3abaiikanbs (1947-2010 rr.)

1950 1960 1970 1980 1990 2000 2010
T 00w

HecmoTps Ha TO, 4TO Ha MPOTSKEHUH ITUX JBYX ACCATHIETHA OTMEUYArOTCS
caMble BBICOKHME CpEJHME TOJOBBIE TEMIIEpaTypbl BO31yXa, HX pPOCT
MPUOCTAHOBUJICA, W HAMETWJIACh TEHACHUMUS I[OXOJoAaHusA. DBblisBiIeHHas
OCOOCHHOCTh OOYCIIOBJIGHAa €€ M3MCHCHUSMH B XOJOJHBIM TEpHOa TOja.
CHmxeHue cpeHeil TeMneparypsl X0JIOAHOTO nepuoia 3a 22 roaa cocrasuio 1,34
°C, B Temblii epro 1 roa TeMIiepaTypa, Hao0opOT, TIOBBIIIACTCSI.

OTH W3MEHEHHs] TPOUCXOAIT Ha (oHe TI00aIbHOr0 TOTEIUICHUS W
notersienus B CeBepHnoMm mnoaymapuu (CII). CorinacoBaHHOCTh HM3MEHEHUMN
CpPEIHHMX TOJIOBbIX Temmeparyp mno 3eMHomy mapy ¥ no CII ¢ u3meHeHusMu
cpemHHuX TemmepaTyp mo 3abaiikansio 3a mepuos ¢ 1885 mo 2012 rr. mocTaTodHO
BBICOKA W OIEHMBaeTcs KoddpduumeHtamu koppensauuu, paBHbiMu 0,72 u 0,73
coOoTBeTCTBEHHO. O/IHaKO TeMIbl NOTEIIeHHs B 3a0aliKajibe CYIIECTBEHHO BBIIIIE.
Ecin B Tewenwe 128 ner rnobainbHas TeMmIeparypa BO3JyXa B CpEIHEM
nossimanack Ha 0,065 <+ 0,066 °C 3a 10 mer, TO CKOPOCTh POCTa PETHOHAIIBHOM
TeMIIEpaTyphl ObLIA B [IBa C IOJI0BUHOI pa3a Goibiie (0,16 °C/10 jeT).
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Puc. 3. OneHku crnekTpaJbHOW IMJIOTHOCTH U BEHBIET-CHEKTPbl M3MEHEHUN CpeaHel
ronoBoi Temrepatypsl Bo3ayxa CII (a, 6) u 3abaiikanbs (B, T) ¢ 1885 mo 2012 rr.
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CrexkTpalbHBI W BEUBJIET-aHAIN3 TOKa3aJl HAIWMYUE B WX MEXKIOJIOBBIX
KOJIEOAHMSIX CIEKTPaIbHOM IUIOTHOCTHU, BBIXOASIIEH B 000MX psAlax 3a Mpeaesbl
95%-HOro JOBEpUTENHHOTO MWHTEpBaJia Ha 4YacTOTaX, COOTBETCTBYIOIIUX
KBa3UILIECTUACCATUICTHEMY pUTMY. Ha 3THX "acToTax oTME4aeTcs MOYTH MOJHOE
nojobue koyiebanuii Temmepatypbl B 3abarikanse U CII (puc. 3). B atom putme
MUHHUMYM TeMIepaTypbl Bo3ayxa B 3abaiikanbe, kak u B CII, nmpuxomurcs Ha
Hayasio 1970-x rr., mocne dero Ao Hadana 2000-X rr. OpOUCXOAMJI €€ POCT, T.€.
BOCXOJISIIAs BETBh ECTECTBEHHOTO pHUTMa COBIAjJa C TEPHOIOM HamoOoJee
WHTEHCHUBHOTO POCTa TEMIIEPATYPhI MOCIEAHUX AecATHICTH. B HacTosmee Bpems
B KBA3WIICCTUACCATHUICTHEM PUTME POCT TEMIIEpaTypbl CMCHWICS €e
MTOHMKCHHUEM.

B 3abaiikanse, B oriimuue ot CII, 10CTaTOYHO YETKO MPOSIBISAIOTCA U Ipyrue
KoseOaHus, Takue Kak 25-26-netHue u 6-7-netHue putmbl, umeromme 90%-Hyro
JIOBEPUTEIILHYIO BEPOSITHOCTD.

CoriacoBaHHOCTh M3MEHEHMI TeMmIepaTypsl Bosnyxa 3abaiikanes u CII
HanOoJIee YETKO MPOSIBIISIETCS B MHOTOJIETHEW TEHJICHIIUU MOTEIIeHus (puc. 4a), a
TaKke B KOJeOaHUAX B JuariazoHe oT 32 10 64 jeT, riae CBA3b MEXIy HUMHU
otieHuBaeTcst korpduirenToM koppesiuuu paBHbiM 0,96. I'paduku konebanuit B
TOM JIMANa30HE TMPAKTUYECKH COBMAJAIOT W  MOATBEPXKIAIOT  HAIWYUE
KBa3HIIECTUACCATUIICTHETO puTMa (puc. 40).
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Puc. 4. MHorosneTHue xonebaHusi CpellHel TOI0OBOM TeMIiepaTyphl Bo3ayxa 3abaiikabs
(1) w CIT (2) ¢ 1885 mo 2012 rr., mnoaBeprHyThble JHUCKPETHOMY BEHBIET-
npeoOpa3oBaHUIO

a — C UCKJIIOYCHHEM KoJIeOaHUM C MepruoaoM 8 U MeHee JieT; O — B Juarna3oHe kKoiebanuii ot 32
o 64 mer.

VYuuThiBas BBISIBIECHHBIE 3aKOHOMEPHOCTH, B Omrpkaiiiue 15-20 ner cinenyer
OKMJATh 3aMEJICHUE MOBBILIECHUS WM J1a)Ke MOHMKEHUE TEMIIEpATyphl BO31yXa B
3abaifikanbe B XOJOAHOM  (ase  KBa3WIIECTUNECATUIICTHETO puTMa. B
NOCJIEAYIOIIUE TOJIbl BEPOSATHO HOBOE AKTUBHOE MOTEIUIEHUE B pE3YJbTaTe
COBNAJACHHUS  BOCXOJSIIEHM BETBM  KBa3HMILIECTUIECATUIETHEIO pHUTMA U
MHOTOJIETHEN TEH/ICHIINH.

Ornenka BKJIaJa TpeHIa U [MUKIMYECKON COCTaBISAIONIEH B OOLIYIO0 TUCIIEPCHIO
Koie0aHuN cpenHel TOoJOBOM TeMIlepaTypbl BO3[AyXa I[OKa3ajla, 4YTO J0Jis
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JUCTIEPCUU Psiia TeMIlepaTyp, OObsCHsIeMasl IUHEHHBIM TPEHIOM, B YEThIpe pas3a
OoJbIIe JOJM JIUCIIEPCUU, OOBSICHSIEMON MOJIMHOMUAIBHBIM TPEHAOM. OITO
yKa3blBaeT Ha TO, YTO BKJaJ JOJTOBPEMEHHBIX TEHICHIMN B HaOJIIOJAIONIUECs
U3MEHEHUS CpeJlHEeN TOJ0BOM TeMIlepaTyphbl BO3AyXa 3HAYUTENIBHO OOJbIIE, YEM
BKJaJ LHUKIMYECKUX COCTaBisirommx. ClenoBaTeNbHO, MPU aHAIU3€ BIHSHUSA
M3MEHECHHUI KJIMMaTa Ha MPUPOJHBIE U MPUPOJHO-AHTPOIIOTEHHBIE CUCTEMBI 3TOT
TpPEeH/1 HEOOXOAMMO YUUTHIBATD.

JloJroBpeMEHHbBIE TEHACHIIMN MOBBIIIEHUS TEMIIEPATYpPhl BO3AyXa MPHUBOJAT,
B YAaCTHOCTH, K U3MEHEHHIO NPOJOJDKUTENBHOCTU Terioro nepuoga. C cepeauHsl
IPOLJIOr0 BEeKa TEIUIbIM MEPUOJ Ha BCe TeppuTOpUn 3a0aiiKabs YBEJIWYUIICS HA
3-19 nueit. Eme ogHuM U3 MPOSBICHWH MHOTOJIETHUX TPEHIOB TEMIEPATypHhI
BO3/lyXa SIBJISIETCS U3MEHEHUE €€ MPOCTPAHCTBEHHOTO pacnpeneneHus. CpaBHEHUE
PaCIIOJNIOKEHUST M30TEPM Ha TeppuTopur 3abalikaibs, OINpEACICHHBIX 3a JBa
necsatuiaetHux nepuoga (1951-1960 u 2001-2010 rr.), mokaszano, YTO OHHU
CMELIAIOTCA NPEUMYIIECTBEHHO B CEBEPO-BOCTOYHOM HarpaBieHuu. CMmeleHue
CPEHUX TOJOBBIX H30TE€PM COCTAaBWIO B cpenHem okono 100 km. Bennuuna
CMEUICHUSI CPEIHUX MECAYHBIX HM30TEPM COOTBETCTBYET BEIWYMHE TPEHJIA
TEMIEpATypbl B JaHHOM Mecsie. Tak, u30TepMbl B (eBpajie CMECTUIUCh Ha
pacctosinue okojo 200 kM, a B Jekadpe ux pacnojoKeHNe He U3MEHUIIOCh.

ATtmocdepHble ocanku B 3a0alikagbe IMPOCTPAHCTBEHHO HE  CTOJb
corjacoBaHbl, Kak TeMIlepaTypa Bo3ayxa. Ecium mnapHele KO3 (ULIHUEHTHI
KOPPEISILIMA MEXIY PSAaMHU CPEIHHMX TOJIOBBIX TEMIIEpaTyp HE MUMEIOT 3HAUYECHUU
Hwke 0.6 mpu ynaneHWW MYyHKTOB HAOMIOICHUH Jpyr OT JApyra Ha pacCTOsHUE
oonee 1000 kM, TO MEXIy psAIaMU TOJOBBIX CYMM OCAJIKOB YK€ Ha PaCCTOSIHUSX
oko0Ji0 350 KM HEKOTOpble KO3(P(ULIHMEHTH KOPPEISLUUUA HUMEIOT OTpULIATEIbHBIC
3HAYEHHUS.

MexXronoBble HM3MEHEHHS] OCPEAHEHHBIX [0 TEPPUTOpUM 3adailkaibs
TOJIOBBIX CYMM aTMOC(EpHBIX OCaJKOB HE MMEIOT 3HAYUMBIX OJHOHAIPABJIECHHBIX
TEHJAEHUMH. B KX MHOroJIETHEM XOJ€ MpOSBISAETCS 4YEPEIOBAHHUE IIEPUOJIOB
MOBBLIIIEHHOTO0 WM NOHM)KEHHOTO HX KoyimdecTtBa. B koHie 1950-x — Hauaie
1960-x u B 1980-¢ — 1990-€ rr. 0caiku MPEUMYIIIECTBEHHO OBLIN BBIIIE, @ B KOHIIE
1970-x — nauane 1980-x u B 2000-¢ IT. — HIYKE HOPMBHI.

UepenoBaHue BIAXKHBIX U CYXUX IIEPHOJOB OIPEAEISIET 3HAK W BEIUYUHY
TeHJAeHUMH. B 3aBUCMMOCTH OT TOro, KakuM€ MO YBIAKHEHHOCTU TOAbI
npeo0IaaoT B KOHIIE pAlla, TPEH MEPUOAMYECKH MEHSET CBOM 3HaK. B pa3HbIxX
paiionax 3a0ailkaiabsi TEHIAECHUUM MHOTOJETHUX W3MEHEHUN TOJIOBBIX CyMM
aTMOC(EpHBIX OCaJKOB 3a Tepuoa C cepeAuHbl XX BEKa HMMEIT CBOU
O0COOEHHOCTH, OTJIMYASICh KaK IO BEJIMYMHE, TaK U MO 3HAKY (puc. 5). B 10KHBIX U
IOr0-BOCTOYHBIX paiiOHAaX KOJIMYECTBO OCAJKOB YMEHbIIWIOCh. Hambosbinee
YMEHBUIEHUE XapaKTEepHO IS cpenHero teueHus p. OHoHa. B ceBepo-BOCTOUHBIX
palioHax OHO, Hao0OpoT, Bo3pocio. B cpeagnem TeueHmm p. ButnMma
MOJIOXKUTENBHBIA TPEHJI UMEET MaKCUMaJbHOE 3HaueHue. HekoTopoe yBennueHue
OCaJIKOB OTMEUAETCS Ha FOro-3aIajie peruoHa, OJHAKO B paillOHax, NPUJIEraloIUX K
baiikany, TpeHABI HMEIOT Kak cJad0 TIOJNOXKUTENbHbIE, TaKk ©  Ciado
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oTpuliaTelbHbie  BenmuuuHbl. Ha  Oompmiei wactu  3abaiikanbsi  TPEHIIBI
CTaTUCTUYECKU HEIOCTOBEPHBI ITPHU 5%-M ypOBHE 3HAYUMOCTH.

IOIO 10|5 HP‘ |1‘5 1210

Puc. 5. Pacripenenenue
BEJIMYMHBI TPEHJA TOAOBBIX
CyMM aTMoc(hepHBIX
OCaJIKOB Ha TEPPUTOPUU
3abaiikambs 3a 1951-2010
IT., MM

554

504

0 50 100 200
T R |

YyuteiBasi cnabyr0 TPOCTPAHCTBEHHYIO COTVIACOBAHHOCTH MEKI'OJIOBBIX
W3MEHEHU OCaJKOB, JJIA JAJbHEUINEro aHajlv3a MX MHOTOJIETHHX KoJieOaHUM
HCCIIENYEMBbI  PErMOH  pa3lelieH Ha 4eTblpe pailoHa. PalioHupoBaHue
OCYILECTBIISUIOCH C OMOILBIO KOPPEJSIIUOHHOTO aHAJN3a.

MHOTOJETHUM U3MEHEHUSIM TOJIOBBIX CYMM aTMOC(HEPHBIX OCAJKOB MPHUCYIIT
LIUKIMYECKU XapakTtep. B 10ro-BocTouHoM paiioHe HauOOJIbLIEH 3HAYUMOCTBIO
o0JlajlaeT BHYTPUBEKOBOM IIUKJI MPOAOJDKUTEIBHOCTHIO 0K0JI0 30 JIeT, uMeronui
95%-Hy10 TOBEPUTEIBHYIO BEPOSTHOCTH (pHcC. 6a, 0). Ipyrue purmel, Kpome Tpex-
YETHIPEXJIETHETO, CTATUCTUUECKU HE 3HauuMbl. B mepBom necarwieruun XXI| B. B
IOT0-BOCTOYHOM pailoHe coBNalu cyxue (¢a3bl HECKOJbKUX ILHUKJIOB, YTO
o0ecrneumio pe3koe YBEIMUYCHUE 3aCYIIIIMBOCTH B 3TOT MEPUOI.

B roro-zamagHoM paiiOHE, Kak C NMOMOIIBIO CIEKTPAJIbHOIO AHANIM3a, TaK U
BCHBJICT-aHAIM3a BBIABISACTCS KBa3sUTPUALATWICTHUH put™m (puc. 6B, T).
CrexTpanbHas IUIOTHOCTh Ha A3TOM YacToTe BBIXOAMT 3a mpenensl 90%-Horo
JIOBEPUTENILHOTO WHTepBana. [lpuueM das3pl KBa3UTPUIANATUICTHUX IIUKIIOB
MPUXOAATCS MPUOIU3UTENBHO HA OJTHU U T€ K€ BPEMEHHbIC MHTEPBAJIbI, YTO U B
I0OT0-BOCTOYHOM pailioHE, HO CO CMEIIeHHMEM Ha 0oJiee MO3aHuE Tofbl. Takxke 3a
npeaensl  90%-HOro JOBEPUTEIBHOTO HMHTEPBAjda BBIXOAUT CIEKTpaibHas
MJIOTHOCTh HAa YaCTOTE, COOTBETCTBYIOLIEH TPEXJICTHEMY PUTMY.

KBazutpuanatuieTHue KojaeOaHUs TakXe MPUCYTCTBYIOT B CEBEPO-
BOCTOYHOM paiioHe, HO UX aMIUIMTY/Ia U BKJIaJ B OOIIYIO JUCIIEPCHIO CYIIIECTBEHHO
MEHBIIIE, Ye€M B IOr0-BOCTOYHOM M IOro-3amajHoM paiioHax (puc. 61, e).
CnekTpanbHas TJIOTHOCTh HA ATOM 4YacTOTE€ HE BBIXOAWUT 3a mnpenesbl 90%-Horo
JIOBEPUTEIILHOTO WHTEpBaJia. 371eChb 3HAUYUMBIMH SIBJISIOTCS 6-7-JISTHUE PUTMBI,
HanOoJIbIIas aMIUIUTY 14 KOTOPBIX MpuxoAuTcs Ha kKoHel 1970-x — Havano 1990-x rr.
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B ceBepo-3anagHOM paliOHE KBA3UTPHUALIATUIICTHUE LUKIBI HE MPOSBUIUCH
coBceM (puc. 6x, 3). CnekTpasibHbIM aHaIU3 BBIABUI 4-D5-JETHIOI0 TapMOHUKY,
nMeronyr 90%-Hyro JOBEpPUTEIBHYIO BEpPOSTHOCTh. BeliBier-aHanu3, Kpome
TOT0, MMOKAa3bIBACT HATMYHME KoJieOaHui ¢ 6-8-1etHuM u 10-12-neTHUM nepuogamu.

OnHako OHU HEYCTOWYMBBI BO BPEMEHU.
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Puc. 6. OnieHkn CnieKTpaqbHON TUIOTHOCTH W BEHBIIET-CIIEKTP MEXIOJIOBBIX M3MEHEHUU
TOJIOBBIX CYMM aTMOC(EpHBIX OCaJKOB B IOTO-BOCTOYHOM (a, 0), roro-zamagHom (B, T),

CEBEpPO-BOCTOUYHOM (]I, €) U ceBepo-3amaHoM (K, 3) palloHax

Ornenka BKJIaga PAa3IMYHbIX COCTABIAIOIIWMX B MHOTI'OJICTHHUC HW3MCHCHHA
TOOJOBLEIX CYMM aTMOC(bepHBIX OCaJKOB IIOKa3ajia, 4YTO B OTJIMYHEC OT W3MEHEHM I
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TEMIEPATypPbl, OCHOBHOM BKJIaJ B JUCIEPCHUIO Psiia BHOCUT LUKIWYHOCTD, a JOJIS
JUCIIEPCUH, OObsICHSIEMass JTMHEHHBIM TPEHOM, 3HAYUTEIbHO MEHBIIIE.

YyuThiBas MUKIUYECKUNA XapaKTep KoJeOaHuil atMoc(epHbIX OCaIKOB, IJIs
uX (DOHOBOTO MPOTHO3UPOBAHUSI MCIOJIH30BAH JIMHAMHUKO-3JaNTUBHBIM METO/I.
Pe3ynbpTaThl pacyeToB MoKa3alu, 4To B cileaAyomui 14-1eTHui nepuo| 0ku1aeTcs
MOBBIIICHUE YBIAXXHEHHOCTH TEPPUTOPHUH, T.e. OyAyT mpeodiiagath ToAbl C
0CaJIKaMH BBIIII€ HOPMBI.

CornacoBaHHOCTh B HM3MEHEHHSIX aTMOC(HEpHBIX OCaTKOB M TEMIIEpaTyphl
BO3/yXa Ha TeppuUTOpuHU 3abaiikaibs OUYeHb cladasi v, Yaile BCero, CTAaTUCTUYECKU
HE JOCTOBEpHasl.

[loBbilIEHWE CpEeaHEW TOAOBOM TEMIIEPATYPBl BO3AYyXa COMPOBOKIAIOCH
yMEHbILIEHHEM  cpeAHe 1o 3abaiikaliblo MPOJOJKUTEIBHOCTH —3aJIeTaHUs
CHEXHOTO MTOKPOBa, KOTOPOE C CEPEANHBI MPOIIOr0 BEKA COCTABUIIO IPUMEPHO 5
nHed. OnHako ee M3MEHEHMsI 10 TEPPUTOPUM IPOM3OLLIM HEpaBHOMEpPHO. B
3aMmajlHOM 4acTH PErruoHa MPOJIOJDKUTEIFHOCTh 3alieraHusl CHEXXHOrO IMOKpOBa
yMmeHbImwiach. Haubosbiiee yMeHbIIEHHE MPUYPOUYCHO K MPUJIETAIONINM K
baiikany paiionam. B BOCTOYHBIX pailioHaX, HA00OpOT, TMpeodiiagaeT ee
yBenuuenue. llpuueM miomags TEPPUTOPHUM, TAE€ MpPUpAIICHUE HUMEET
OTpHUIIATEIBHBIM 3HAK, 3HAYUTEIHHO OOJIbIIIE TEPPUTOPUH, XaPAKTEPHUIYIOIICIHCS
MOJIOKUTEIIbHBIM MTPUPAILIEHUEM.

B MHOTONETHWX W3MEHEHHAX BBICOTHI CHEKHOTO ITOKPOBA BBISBIISETCS
TEHJICHIIUSA K €r0 YBEJIMYECHHUIO CO BTOPOU MOJIOBHHBI 1960-X rom0oB. Ha OTKpBITHIX
IJIONIAJKaX OHO COCTaBWIO B cpeaHeM 2 cM, uian 24 % OT HOpPMBI, a Ha
3alUIIeHHBIX — 4 cM, Ui 21 % OT HOpMBL. DTO MPOUCXOAUT Ha (QOHE ClIaboro
pocTa  KOJMYECTBAa 3MMHUX aTMOCPEpPHBIX  OCagKoB  (HOAOpb-(heBpab).
CoryiacoBaHHOCTh M3MEHEHUH BBICOTHI CHEXHOTO MOKPOBAa M OCAAKOB 3a 3TOT
nepuo/i orleHuBaeTcst kKodddurmentom koppesnsiuu 0,72.

B Tperbeli rnaBe BHITIOJIHEHA OIEHKA BKJIaa OOMIEH IUPKYIISIINN aTMOC(EpPhI
B (GOpMHpPOBaHKE TEMIIEPATYPHO-BIAXKHOCTHOTO pexknma 3abaiikanbs. B kauecTse
napamMeTpoB OOIIeH IUPKYIAIUN aTMOC(EPhl HCIOIB30BaHbl XapaKTEPUCTHKU
IIaHeTapHOW  BhICOTHOM  ¢poHTanmbHOM 30HBI ([IB®3) wu  Cubupckoro
AHTHMIIMKIIOHA, TCIIEKOHHEKIIMOHHBIE HMHICKCHI ceBepo-aTiantuuaeckoro (NAO),
apktndyeckoro (AO), TuxookeHCKO-ceBepoamepukanckoro (PNA), 3amaaHo-
tuxookeanckoro (WP), ckanmunaBckoro (SCAND), mnonsipHO-eBpa3sHiicKoro
(POL) u roxxaoro xosebanuii (SOI). Kpome TOro, BBITOJHEHO COIMOCTaBIICHUE
W3MEHEHUH PErMoHajJbHOTO KiIMMaTa U pa3MyHbX QopM aTMocdepHoi
HUpKyJISuK no kinaccudukanuu ['.4. Banrenreiima — A.A. I'upca.

N3MeHYnBOCTh BEIMYMHBI aTMOC(hEpHOro JaBieHusi B 1eHtpe Cubupckoro
AHTUIUKIIOHA TIPAKTUYECKU HE BIIMAET HAa TePMUYECKUN pexuM 3abailkanbsi. ITO
BBI3BAHO, TJIABHBIM O0pa3oM TeM, YTO €ro IEHTP pPEeIKO HaXOAUTCS Hal
3abaifkanbem.

N3 paccMOTpEHHBIX TEIEKOHHEKIIMOHHBIX MHJIIEKCOB IMPKYJISIMKA Haubosee
TECHYIO CBS3b TEMIIEpaTypa BO3/yXa, OCPEIHEHHAs MO TEPPUTOPUU 3abailikaibs,
umeer ¢ AO. Bo Bce MecsIsl rofia KOPPENsius MEXIy HUMHU IOJOXKUTEIbHAsS
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(tabn. 2). C ceHTsa06ps mo Mail KO3PPHUIMEHTH KOPPEISILHUA CTATUCTUYECKH
3HAYMMBI.

Tabmuma 2
KoadduimenTsl Koppensaiuuu Mexay cpelHe MecSYHOl TeMIiepaTypoi Bo3yxa B
3abaiikanbe u naaekcom AO

Mecsng | I i v \% VI | VIE | VI | IX X Xl Xl

r 0,42| 043| 0,60| 0,37 0,35| 0,10| 0,12 0,05| 0,25| 0,28 | 0,39 | 0,31

B xom0aHb1# Iepro TOa COTIACOBAaHHOCTD MX KOJICOAHMH €IIIe BBIIIES, YeM B
oTnmenpHbIe Mecsanbl. Koaddunuent xoppensiuu 3Tod cBs3u  paBeH  0,63.
Oco0eHHO XOpOIIo CXOJCTBO MHOTOJETHETO0 XOJa TeMIepaTyphl BO3AyXa U
uHjaekca AQO mnposBIsIeTCS B HU3KOYAaCTOTHOM 00JIacTH. ANMPOKCUMAIMS HX
MEKT'0IOBBIX U3MEHEHUM MOJMHOMOM TPEThEH CTEMEeHM MOKAa3aJio MOYTH MOJHOE
COBNAJICHHE HU3KOYACTOTHBIX KojieOaHuil (puc. 7a). B 4acTHOCTH, BBISIBIEHHOE B
3abaiikanbe B OCIEIHUE JIBA ACCITKA JIET OHMKEHHE TEMIIEpaTyphbl COBINAAAET C
ymenbieHueM uHaekca AO. OCHOBHOE pacX0oXIACHUE MEXy HUMH 00YCIIOBJICHO
pa3HOM BETUYMHOW WX JMHEHHBIX TPEHNIOB, T.€. Pa3jM4YMeM B KOJICOAHUSX C
MEPUOAOM, CYIIECTBEHHO NPEBBIMIAIOMINM MPOJOJKUTENBHOCTh PSiAOB. TeM He
MeHee, 3HaK TpeHja uHaekca AQO coBmagaeT co 3HAKOM TPEHJa TeMIEpaTyphl U,
TaKXe KaK OH, CTATUCTUYECKHU 3HAYNM.
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Puc. 7. MHoronetHue W3MEHEHHs aHOMAJIUN CpeAHEdl TeMIepaTypbl BO3ayxa B
3abaiikanbe u uHACKCOB AO B X0JIOAHBIN (a) U Teruibli (0) mepuoas! roaa
1—temneparypa Bo3myxa; 2 —unaexc AQ; 3, 4 — HOMMHOMUATBHBIE TPEH B! 3-TO MOPSIKa
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B Temnblii mepuoj rojia MEXAy H3MEHEHHSIMU TEeMIEpaTypbl BO3lyXxa M
uHaekca AQO oTMmedaeTcss TOJOXKUTETbHAs CTAaTUCTUYECKM HE 3HaYyuMas
koppensaiusa. OgHako B HU3KOYACTOTHOM 00JIACTH KOJIGOAHMM WX MHOTOJICTHHUI
XO0J1 IPOTUBOMOJIOkKEH (puc. 76). PocT TemnepaTypsl Temioro nepuoaa B 1990-x —
2000-x rr. mpoucxoauT Ha poHe ymeHbleHus nuaexca AO.

OTpuniatebHyl0 CBSI3b MPAKTUYECKH B TEUYEHUE BCEro roja TeMIleparypa
Bo3myxa 3abaiikaibs umeet ¢ uaaekcom SCAND. C HOsS0ps 110 anpelib, a TaKkKe B
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nioHe, KOA(DPUIIMEHTHI KOPPESAIUA CTATUCTUYECKA 3HAYUMBI M B OT/CIIbHBIC
MECSIIbI MMPEBBIMIAIOT 10 MOy 0 3HaueHue 0,50 (Tadm. 3).

Taomumna 3.
KoaddurmenTs KOppesun MeXTy CpeHel MECSIYHON TeMIIepaTypoi Bo3yxa B
3abaiikanee 1 nagexcom SCAND

Mecsng | I i v \ VI Vil | VI | IX X Xl Xl

r -0,37|-0,29 | -0,56 | -0,38 | 0,02 | -0,26 | -0,01 | -0,15 | -0,07 | -0,17 | -0,65 | -0,66

O1neHKa MHOTOJIETHUX M3MEHEHUU OCPEHEHHBIX 3a XOJOIHBIM MEpHO]l roaa
temnepatypbl Bozayxa u  uHAekca SCAND mokasbiBaeT HMX  XOPOIIYIO
corjgacoBaHHOCTh.  OTpunatenbHas  CBSI3b  MEXKJAY HHUMH  OLIGHUBAeTCs
koadduimenTom koppensiuu - paBHbiM  —0,52.  Xopomias coriacoBaHHOCTb
OTMEYAETCAd U B JJUTEIbHBIX TEHICHIUSAX, MPEICTABICHHBIX MOJIMHOMHAIbHBIM
TpeHaoM 3-ro nopsiaka (puc. 8a). Ha BceM mpOTs>KEHUHM BPEMEHHBIX PSOB 3TH
TEHJICHIIUU TPOTUBOIOJIOKHBI.

B Temnblii mepuon roaa COrJacOBAaHHOCTH MHOTOJIETHUX —TEHACHIIMM,
XapaKTEPHOU ISl XOJIOTHOTO TIepruoa, He otMedeHo (puc. 80). Ecau nmpumepHo 10
JIBYXTBICSIYHOTO ToJla OHU OBUIM MPOTHUBOIONOXKHBI, TO B Havaie XXI| Beka poct
TEeMITepaTyphbl MPOAOKACTCS, HECMOTPS Ha TO, 4yTo 3HadeHus mHAekca SCAND
npekpatwiii ymMeHbmatbes. Koagduiment koppensinm, xapakTepu3yonuid CBsI3b
CKAHJMHABCKOTO HHJIEKCA C TEeMIEpaTypoll BO3ayxa, B TEIUIbIA Mepuoja Troja
coctasuia —0,15.
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Puc. 8. MHoronerHue W3MEHEHUS aHOMAlWMW CpelHEH TeMIeparypbl BO3ayXa B

3abaiikanbe u uHAekcoB SCAND B xonoansli (a) 1 Teruibi (0) mepruoasl roaa

1 — Temmeparypa Bo3nyxa; 2 — uaaekc SCAND; 3, 4 — monTMHOMHAIIBHBIE TPEHIBI 3-TO TIOPSIIKA.
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Cas3b TeMIiepaTyphl Bo3ayxa B 3abaiikanse ¢ uHaexcom NAO cyriecTBeHHO
cimabee. 3HAYUMBIC TMOJOXKUTEIbHBIE KOADOUIIMEHTHI KOPPEISIUU OHA HMEET
TOJIBKO B SHBape — wMapTe. B Temusie Mecsanbl roma 3TH  KOADPHUITMEHTHI
MPEUMYIIIECTBEHHO OTPUIIATENIbHBI U, 32 UCKIIFOUCHUEM aBI'yCTa, HEe 3HAYUMBI. J[71s
XOJIOMHOTO TIepUOoJa ToJla B IIEJIOM XapaKTepHbl 3HAYMMAS TOJOKUTEIbHAS
koppensiiiust (r = 0,47) MEXIy OCPEeAHCHHBIMH 3a 3TOT IMEPUOJ 3HAYCHHUSAMHU
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npu3eMHON Temmeparypsl Bo3ayxa u uHAekcamu NAO wu coBmagenwe wux
OCHOBHBIX TeHAeHIMI. CoBNaeHne 3TUX TEHAEHIIMN HE CTOJIb OJIHO3HAYHO, KAK B
cinyyae ¢ uaaekcom AQO, Ho, TeM He MeHee, yBennmueHue nnjaekca NAO B 1970-x —
1990-x  rT. U TIOCIEAyIoIee  €ro  yMEHBIICHHE  COMPOBOXKIAIOCH
COOTBETCTBYIOIIMMHU U3MEHEHHUSIMU TeMmrmeparypbl. B Teriblii mepuoj rojaa cBsi3b
MEXIy HUMH CTaTUCTUYECKU HE JOCTOBEpHa NpHU 5%-HOM YpOBHE 3HAUMMOCTU
(r = —0,17). OgHakO Ha HU3KHX YacTOTaX JOCTATOYHO XOPOIIO BBIPAIKCHBI
MPOTHUBOIIOJIOXKHBIC TEHICHIIMMA, B TOM 4YHCJIE B IOCICAHHWE JIBA JECATUIICTHS
ymenbIeHuto naaekca NAO coOTBETCTBYET POCT TEMIIEPATYPHI.

CBsi3p MpU3EMHOM TeMIepaTypbl Bo3ayxa 3abaiikanbs ¢ uHAekcom POL
MOYTH B TEUEHHE BCETO TOJa MMEET TOJOXXKHUTEIBbHYI0 KOPPEISAINi0, KOTopas B
IIECTH MECSIaX CTATHCTHYECKH 3HauyuMa. MeXTy OCpEeIHEHHBIMHU 3a XOJIOAHBIN
MepuoJl TojIa TeMIepaTypoil u 3HaueHusmu wuHAEKca POL  koppemnsius
ciabonoyioxkuTenbHas U He 3HauuMmas (I = 0,13). B HuskouacTtoTHOW 00IacTH
TaK)K€ HET OJHO3HAYHOM COTJIACOBAHHOCTH KoJyieOaHWW. B Teruiblii mepuon rona
COTJIaCOBaHHOCTh M3MEHEHUN TeMriepaTypbl U unjekca POL Heckoabko BhItie (I =
0,30), o1HaKO MHOTOJIETHUE TEHACHIIMN HE BCET/Ia COBIIAIAIOT.

Nunexkc WP wumeer c¢ TemmepaTypoil Bo3ayxa 3abaiikaibs 3HAYUMYIO
OTPHUIIATEIBHYIO KOPPETSIMI0O B BECEHHHUE MECAIbl U JIETOM (MIOJb, aBrYCT) U
MOJIOKUTEIIBHYIO B HEKOTOPBIE MECSIBl OCEHHM M 3UMBI (CEHTAOpH, J1eKaOphb).
OtcytcTBHe cBA3u Mexay unaexkcom WP u Ttemneparypoil Bo3ayxa B XOJOIHBIN
MIEPUOJT TIOATBEP)KIACTCS M TIPH aHaJIW3e WX OCPEAHEHHBIX 3a OTOT TEPHOT
3HaueHud. KoapduuueHT Koppersauuu, XapaKTepU3yIOIIHMM 3Ty CBSI3b, pPaBEH
—0,06. B HHM3KOYACTOTHON OOJACTU COBIAJAET, TJIaBHBIM 00pa3oM, TEHACHIUS K
pocty obenx BenwmumH. Mexay ocpemHeHHbIMHA wHAekcoM WP u TemmepaTypoii
BO3MIyXa B TEIUIbIN TMEpHOJ ToAa HaOmromaeTcss oOpaTHas KapTuHA. Bo-TepBhIX,
KOA(DPUIIMEHT KOppENSIUu 3TOM CBsi3U cTaTucTUdecku 3HauuMm (I = —0,32). Bo-
BTOPBIX, OTMEYAIOTCS XOPOIIO BBIPAKEHHBIE POTHUBOIIOJIOXKHBIE MHOTOJIETHUE
TEHJICHITUH.

KoppenanmoHHusiii  aHalM3  COIVIACOBAHHOCTA MHOTOJIETHUX HW3MEHEHUH
ungexkca PNA u temmepatypbl Bo3nyxa B 3abaiikanbe Mokas3asl MOYTH TMOJIHOE €e
otrcyTcTBUEe. He 3HaUnMa Koppessiius U MeXI1y OCPETHEHHBIMU UX BEJIMYMHAMU 32
XOJIOOHBIM W TEIUIBIM TEpHOAbl Toaa. TeM He MeHee, B XOJOIHBIM IEepHoJ Ha
HU3KHX YaCTOTaX MHOTOJIETHUE KOJICOAHHSI COBITAIaf0T.

Cesa3p  TemmepaTypsl Bo3ayxa B 3abaiikambe ¢ uHAekcom SOl B
BBICOKOYACTOTHOM YaCcTH CIEKTpa OTCYTCTBYeT. Hu B OJWH W3 MeEcsIEeB HET
3HAYMMBIX KOY(PPHUIIMEHTOB KOPPEIAIUN MEXKIY PSIIaMH UX CPEIHUX MECITIHBIX
3HaueHnH. OJHAKO B HU3KOYACTOTHBIX KOJICOAHHMSAX B XOJIOAHBIA IEPUOJ Toja
BBISIBJICHBI X TTPOTHUBOIIOIOXKHBIC TCHICHIINH.

MexronoBeie KoJeOaHUs TEMIEpaTyphl MPU3EMHOTO BO3yXa XOPOIIO
COTJIACYIOTCSI C M3MEHEHUSIMH IIHUPOTHI MOJOKEHUST oceBoil u3oruncel [IBO3 Ha
nonrore 3abaiikanbs. UYem OoJbIle MHPOTAa €€ PACIOJIOKEHUS, TEM BBIIIE
TeMriepatypa Bo3nyxa. KodpuimeHTsl Koppensiuu MEXIy psaaMu CpeaHuX
MECSYHBIX 3HAYCHUH TOJIOKEHUS M30TUIICHI U CPEAHUX MECSYHBIX TEMIIepaTyp,

OCPCIAHCHHBIX II0 TCPPUTOPHHU, BO BCC MCCALDBLI, 3a HCKIKYCHHUCM aBIryCTa,
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CTaTUCTHYECKU JOCTOBEPHBI IpU 5%-HOM ypOBHE 3HAYMMOCTH U B CEMH M3 HHUX
npesbiiiaioT 0,60 (Tadm. 4).

Tabmnura 4
KoaddurmenTts koppensiuu Mex 1y U3MEHEHUSIMU IIUPOTHI TTOJIOKEHUST OCEBOU
u3oruncel [IBO3 u cpepneit MmecsiuHON TeMIiepaTyphl Bo3ayxa B 3a0aiikaibe

Mecsng | I i v \% VI | VIE | VI | IX X Xl Xl

r 0,40 | 0,66 | 0,62 | 0,72 | 0,67 | 0,68 | 0,67 | 0,09| 045| 0,29 | 0,69 | 0,30

CoryiacoBaHHOCTh M3MEHEHUI IHUPOTHI MOJ0KEHUs oceBoi nzoruncel [1BO3
U TEMIIEpaTyphl BO31yXa, OCPEAHEHHBIX 3a TOJ M XOJOJHBIA MEepuoj Troja
olieHuBaeTcs kKordpunuenTamu koppessinuu pasabiMu 0,54. B terioe Bpems roga
corjacoBaHHOCTh HeckoJibko ciabee (I = 0.40). CpaBHeHHE HU3KOYACTOTHBIX
COCTAaBIISIIONIMX HUX KOJeOaHUM, MNPEACTABICHHBIX MMOJUHOMHUAIBHBIM TPEHIOM
TPETHETO TMOPSJIKA, TAKKE MOKA3aJI0 CXOXECTh UX MHOTOJETHUX TeHACHIUU. B
TEIUIbIA TIEPUOJ rofa, KaKk B XOJI€ IMOJOKEHUSI OCEBOM M3OTHUIICHI, TaK U B XOJI€
temrneparypbl Bo3zayxa, B 1990-x — 2000-x rr. oTmeuaercs TEHACHIUSA HX
YBEIMYCHHS. YBEIUUYCHHE TEMIIEpaTyphl MPU 3TOM BbIpakeHO OoJiee yeTko. Eme
OOTBIIYI0 CXOXKECTh JIEMOHCTPUPYIOT HU3KOYACTOTHBIC KOJIEOAHUS TMOJIOKECHHUS
OCEBOM HM30THIICHI U TEMIIEPATypbl BO3/lyXa, OCPEAHEHHBIX 32 XOJIOAHBIN MEPUOL
roga u 3a rog. B 1970-e — 1990-e rr. cpennee mosoxenue [IBD3 umeno
TEHJCHIIMIO K CMEIICHUI0 Ha ceBep, a B 1990-x — B 2000 rr. 3Ta TEHACHUMS
CMEHWJIACh Ha MpOTUBONOJNOXKHYIO. Cwmemenus [IBD®3 conpoBoxkaanuch
COOTBETCTBYIOIIMMHU HU3MEHEHUSIMU TeMmieparyphl. CyIIECTBEHHBIM OTJIMYHEM B
WX MEXIOJOBOM XOJI€ SIBJISIETCSI OTCYTCTBHE B HM3MEHEHMSIX TOJIOKEHUSI OCEBOM
W30TUIICHl MHOTOJIETHETO TPEHJA, KOTOPBIM JTOCTATOYHO YETKO MPOSBISIETCS B
W3MEHEHUSIX TeMmmepaTypbl Bozayxa. [lo-BuauMomy, BiHMsHUE Teorpaduueckoro
nonoxkenus: [IB®D3 pacnpocTpansieTcs Ha XapakTepHble s 3abalkaibs
BHYTPHUBEKOBBIE KOJEOAHUS TEMIIEpaTyphl BO3AyXa ¢ MEPHUOJIOM MpUMEPHO 10 60
JIET.

[Tockonbky B u3MeHeHUs1X nosoxkenust [IBD3 oTcyTcTBYeT JIMHEHHBIN TPEHT,
JUIS TIOCJIETYIOIIEH OLEHKU COTJACOBAHHOCTH HX C TEPMUUYECKUM PEXUMOM U3
psiga TeMIiepaTypbl OH Takke ObLI HUCKIIOUEH. Psapl o0eux BeTWYuH ObUIH
MOJBEPTHYTHl (PUIIBTPAIIMU C TOMOIIBIO JUCKPETHOTO BEHBIET-TIPpeoOpa3oBaHus,
MO3BOJIMBIIIETO HUCKIIOYUTH B PANaX 3a XOJOJIHBIM TEPHOJ roaa KoyieOaHus C
MEPUOJIOM 8 JIET U MEHEE, a B psiAax 3a TEIUIbIA repuos — 16 ner u menee. Mexay
anMpOKCUMUPYIOIIUMUA KPUBBIMU OTMEYAETCS CHJIbHAST KOPPESLUs, KOoTopas
xapaktepuzyercsi koddduimentamu, npepbimaronumMu 3Hauenue 0,80. Kpubbie
XOpOIIIO COTJIACYIOTCS, 0COOCHHO B XOJIOAHBIA mepuoa roaa (puc. 9a). B termbiii
Nepuo/ rojia COBIAAI0T, IJIaBHBIM 00pa3oM, OCHOBHBIE TeHIeHIINH (puc. 90).

BrisiBiieHHAass 3aBUCMMOCTD TIO3BOJIIET YTBEPKIATh, YTO OJHUM W3 OCHOBHBIX
(bakToOpoB, OMPENENSIONIMX BHYTPUBEKOBBIE KOJIEOAHUS TEeMIEparypsl B
3abaiikanbe, SBISIIOTCS W3MEHEHHUS IMMPOTHOTO TIOJOXKEHUS OCEBON HM3OTUIICHI
TJIAaHETAPHON BBICOTHOM (DPOHTAIILHOM 30HBI.
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Puc. 9. MHorosieTHre W3MEHEHUS MONOXKEHUsT oceBoi m3orurncel [IBD3 (1) u cpenueit
TeMIepaTrypbl Bo3ayxa 3abalikaibs (2) B XOJIOAHBIM (a) M Temiblil (0) mepuonbl roaa,
CIJIa)KEHHBIE C TIOMOIIBIO JUCKPETHOTO BEUBIIET-IPe00pa3oBaHus

MHorosieTHre KoJeOaHUsl TeMmmepaTypbl Bo3ayxa B 3alailikaibe OOJIBIIYIO
YacTh I0/Ia 3HAYMMO CBSI3aHBI C M3MEHEHUSIMU MOBTOpseMocTH 3anagHod W u
BocTouHOM E dopm armocdepnoit mupkymsauuu 1no knaccuukamuu 1S
Banrenreiima — A.A. I'upca. C noBTopsieMocTsto popmbl W HX CBA3b OLICHUBAETCS
CTaTUCTUYECKHU JTOCTOBEPHBIMU MOJIOKUTENbHBIMA KO3(DPUIIMEHTAMU KOPPEALUU
B JIeBATH Mecsuax (Tabn. 5). B BoceMu Mecsuax TemmepaTypa BO3ayXa HMEET
3HAYUMYIO OTPHULATEIbHYI0 KOPPESLHI0 C MOBTOpPSEMOCThIO (opMmbl E.
W3MeHunBOCTh MEpUAMOHANBHOM  (GopMbl  arMmocepHor 1upkysimuun C
IPAKTUYECKU HE BIMSIET HA TEPMUYECKUH pexuM 3adaiikanbsl.

Tabmauia 5
KoaddurmenTts koppensimu Mexry cpeiHei MeCIuHOM TeMrepaTypoi Bo3iyxa B
3abaiikaibe ¥ NOBTOPSIEMOCTHIO (POPM aTMOCHEPHON HUPKYIISILIUU

Mecsn I I Il v \Y Vi Vil | VIIT | IX X Xl Xl

W 0,38 | 0,44 048 0,18 0,24| 0,15]| 0,47 | 0,23| 0,32| 0,23 | 0,45| 0,33

E -0,44 | -0,55 | -0,50 | -0,32 | -0,24 | -0,13 | -0,14 | -0,19 | -0,09 | -0,37 | -0,52 | -0,25

C 0,14| 0,23 0,08| 0,20| 0,10| 0,01 | 0,083|-0,04 |-0,21| 0,19 | 0,38 | 0,11

AHanu3 MHOTOJETHUX W3MEHEHUW OCPEIHEHHBIX 3a XOJOAHBIM U TEIUIbIN
NepuoJbl ToJa TeMIlepaTypbl Bo3ayxa B 3abaiikallbe M MOBTOPSEMOCTEHN
paznuyHbIX (HopM aTMOochepHON TUPKYIIAIUH TOATBEPANI BEIBOBI, CACIIAHHBIE TI0
CpPEIHUM MECSYHBIM AaHHBIM. KoahUIMEHTH KOppessIuu, XapakTepU3yroIe
CBsI3b TeMmIeparypbl ¢ ToBTOopsemMocThio opm W u E B XOnOmgHBIA TIEpHO,
CTATUCTUYECKU JOCTOBEPHBI U COCTaBIsItOT cooTBercTBeHHO 0,54 m —0,53. B
TEIUIBIA TEpUOoj CBSI3b MEXIYy HUMU MEHEee TecHas, HO, TEM HE MEHee,
cTaTUCTHYecKu 3HaumMasa. Kooddurument koppensiuu  TeMmrepaTypbl  C
noBTopsiemoctbio opmer W paBern 0,37, a ¢ moBTopsieMocThio ¢dopmbl E
cocraBmsier —0,29. CBs3p TeMmriepaTypbl ¢ ToBTOpsieMocThio (popmer C B 00a
nepuoja He 3HauruMa.
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Ha Hu3KuMX 4dYacToTax XOpOIIO BbIpak€Ha CHH(A3ZHOCTh KOJICOaHUI
TeMIlepaTypbl Bo3ayxa u uncia aHei ¢ gpopmoit W u acuHdpa3HOCTh €€ U3MEHEHUI
C YHCJIOM JTHeH ¢ popmoti E.

Hcxons w3 Bblllle HM3J0KEHHOTO, MOXHO TIPEINOJIOXKUTh, YTO Hambolee
CWIbHOE  BJIMSHUE  aApPKTUYECKOIO M  CKaHJWHABCKOrO  KojeOaHuil  Ha
TEeMIIepaTypHbIN pexkuM 3abaliKalibs CBA3aHO C MX BO3/CHCTBHEM Ha 3amaJHbIN
MEePEHOC U TMOJO0KEHUE MJIaHETAPHOW BBICOTHOW (PPOHTAIBLHOM 30HBI HA JTOJTOTaX
3abaiikanps. [lonmoxutenshnas ¢aza AO  u orpumarensHas ¢aza SCAND
CHOCOOCTBYET YCHJICGHHIO 3amagHoro mepeHoca u cmemenuto [IBD3 B OGonee
BBICOKME IIMPOTHI, 00€CIEeUnBasl MOBBIIIEHUE MPU3EMHON TEeMIIepaTypbl BO3AyXa
MIPEUMYIIECTBEHHO B XOJOJHYIO 4YacTh roja. [lomoxkurensHas daza SCAND u
orpurarensHas gaza AO, HA000POT, YCUIMBAIOT BOCTOUHYIO (OPMY ITUPKYIISIIUN
u coneiictByeT cmeriennio [IBO3 B HU3KKE MIMPOTHI, 00YCIOBIUBAs MOHMKEHUE
TEMIIEpaTyphl.

[TockoNbKY MHOTOJIETHHE W3MEHEHHs TEMIIEpaTypbl BO3]lyXa HaXOAATCS B
HanOOJIbIIIEH 3aBUCUMOCTH OT M3MeHeHul napametrpoB [IBD3 u nmoTopsieMocTn
dopM aTMochepHO HUPKYISALUY, SABISIOLUXCS CIEICTBUEM BO3JCHCTBUS APYTUX
rJ00aJbHBIX  MAaKpOLUPKYJISLUOHHBIX IPOLECCOB, BBINOJIHEHA OIEHKAa HX
COBMECTHOTO BKJIa/Ia B TEMIIEpaTypHbIN pexuM 3abalikainbs. OlleHKa BBIIOJIHEHA C
NOMOILBIO JIMHEMHOW PErpecCCMOHHONM MOJENM, TJ€ B KAadeCTBE IPEIUKTOPOB
UCITI0JIb30BaHbl MOJOKeHHE U MHTEeHCUBHOCTH [IB®3, noBTopsemocts popm W un
E. Bknag oueHuBajics 1o 3Ha4YeHUIO koddduimeHta aerepmuHanuu. Jloms
JUCIIEPCUM  M3MEHEHHMH Temmeparypbl, OOBsACHAEMas NapaMeTpaMu OoOIen
IUPKYJISIIN aTMocdepbl, B IATH Mecsax npesbimaeT 50 % u eme B 1Byx — 40 %.

MexronoBeie KojieOaHUsI aTMOC(EPHBIX OCAJIKOB B 3a0allKalibe B XOJOTHBIM
NEPHUOJI TOJa XOPOIIO COIMIACYIOTCS C U3MEHEHUSMH aTMOC(EpPHOTO AaBJICHUS B
nentpe Cubupckoro makcumyma. KoappuimeHTsr Koppemsiiuu Mexay psaaaMd Ux
MECSYHBIX 3HAYEHHMH CTAaTUCTUYECKH JOCTOBEPHBI C JeKaOps MO MapT U B OKTSOpe
u pgocruraror —0,38. 3aBUCUMOCTh CyMM OCaJKOB 3a BECh XOJIOAHBIN MEPHO]
(OKTSIOpp — ampenb) OT MHTEHCMBHOCTH CHOMPCKOrO MakcMMyma 3a TOT XKe
MEPHOJT XapaKTepu3yeTcs eIie 0oJiee BRICOKUM Kod(pduimeHToM Koppensiuu (I =
—0,41). Ha HU3KMX YacTOTaxX MOYTH HA BCEM BPEMEHHOM PSIy MPOCMATPUBAIOTCS
IIPOTHUBOIIOJIOKHBIN X0/ AaHAIN3UPYEMBIX BEJTUYUH.

C TenexOHHEKIMOHHBIMU MHJIEKCAMU Y aTMOC(HEPHBIX OCAJTKOB 3HAYUTEIHHO
MEHee TeCHas CBs3b, YEM Yy TeMIepaTrypsl Bo3Ayxa. bojee yem ¢ apyrumu
MHAEKCaMU ocanku cBsi3anbl ¢ naaekcamu POL, NAO, PNA u WP.

C nanexcom POL ocanky MMEIOT MPENMYIIECTBEHHO OTPULIATENBHYIO CBS3b B
TeYeHue Bcero roja. B ¢deBpasne u ¢ utois no oKTaOph 3Ta CBSI3b XapaKTepus3yercs
CTaTUCTUYECKH  JOCTOBEPHBIMH  KO3(puuueHtamu  koppemsiuu.  OaHako
3aBHCHUMOCTbH CyMM OCAaJIKOB OT IOJISIPHO-€BPa3HICKOro KoJieOaHMsl, OCPEIHEHHBIX
32 XOJIOAHBIA M TEIUIbIM MEepuoAbl roja, He MMEET 3HAYUMbIX KOo3((UIHEHTOB
KOppEJSIun, KOTOphIe cOoCcTaBisAoT cooTBeTcTBeHHO 0,02 u —0,21. B xomoansbIit
NEepPUOJ OTCYTCTBYET COTJIACOBAHHOCTH KOJIEOAHUM STUX BEIMYUH U HAa HHU3KUX
yacToTax. B Temnblii mepuoj HU3KOUACTOTHbIE KOJEOaHHsS OCAaJKOB M MHJEKCa

POL mpoTHBOIOJIOKHEI.
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MHoOrONeTHUE W3MEHEHUS MECSYHBIX CyMM aTMOC(EpHBIX OCaJKOB B
3abaiikajibe UMEIOT 3HAYMMYI0 OTpUIIaTebHYIO CBA3b ¢ uHAeKkcoM NAQO B matu
Mecsanax. I[lpyyeM OHM OTMeEYarOTCs MPEUMYIIECTBEHHO B pPa3HbIE CE30HBI.
Koaddunment koppensuun Mexay cymMmond ocaakoB W uHiaekcom NAO B
XOJIOMHBI TMEpUOJl CTATUCTHMYECKH 3HauuM, U coctaBiuser —0,22. B wux
HU3KOYACTOTHBIX KOJIEOAHUSX XOPOIIO MPOCHeKUBAETCS MPOTUBOGA3HOCTh. B
TEeIUIBINA nepuoa Mexxay ocagkamu 1 uHjaekcoM NAO oTcyTCTBYET Kak KOppemsus
(r =-0,05), Tak ¥ COrIaCOBAaHHOCTh MHOT'OJICTHUX TEHICHIINH.

Casi3p ocankoB ¢ uHAekcoM AQO B XOJOJHBIN MEPHO] TOJja aHAIOTUYHA CBS3H
¢ NAO. KoaddunueHt koppemsiuu Mexay HuMHu paBeH —0,23 1 HU3KO4aCTOTHBIE
KOJIeOaHMS POUCXOAT B TPOTUBO(Da3e.

C wmnpekcoMm PNA y MecsSuHBIX CyMM OCaJKOB 3HauMMas OTpULATEIbHas
KOppensust OTMeJaeTcss B (QeBpane, MapTe, CEHTAOpe u Jekabpe, T.e.
MPEUMYIIECTBEHHO B XOJIOAHOE Bpems roja. OnHako K03 UIUEHT KOppeIsSIuu
MEXIy CYMMOM OCaJKOB U CPEAHUM HHIEKCOM 3a XOJOJIHBIN Mepuoj] OJU30K K
Hymo. Tem He MeHee, Ha HHU3KMX 4YacTOTaX KoJieOaHUS TMPOUCXOAIT B
npotuBodaze. Mexay cyMMOM OCaaKOB 3a TEIUIbIM mepuoa u uHaekcoM PNA
COTJIaCOBaHHOCTh OTCYTCTBYET.

Co cpegnumu MecsiuHbIMU 3HaueHHsIMU uHjekca WP armocdepubie ocaaku
UMEIOT 3HAYUMYIO KOPPENAIHMIO B YeThipex mecsnax, a ¢ uuaekcamu SCAND u
SOl — B Tpex. CBsi3p WX BEIMYMH B XOJIOAHBIA WM TEIUIBIA TMEPHOMIBI TOJa HE
3HaYMMa U OTCYTCTBYET KaKas-TMOO COTJIACOBAHHOCTHh B KOJICOAHMSIX Ha HHU3KHUX
JacTOTax.
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Puc. 10. MHorosnerHue HW3MEHEHUsT aHOMAaJUi CyMM aTMoc(epHBIX OCaJKOB B
3abaiikanbe W TOBTOpsieMOCTH aTMochepHoi nupkysiuuu dopmel E (a) m C (6) B
XOJIOJTHBIN IEPHUOJT roAa

1 — armocdepuble ocanku; 2 — MoBTOpsAeMocTh (GopM HUPKYISIuuu; 3, 4 — NOJTMHOMUATIbLHBIE
TPEH/IBI 5-TO MOpsAKa.

AHanu3 COIJIaCOBAaHHOCTH MHOTOJIETHUX HW3MEHEHH CyMM aTMoc(epHBIX
OCaJIKOB C M3MEHEHHMSIMHU MOBTOPSEMOCTH (POpM aTMOCPEpHON HUPKYJIALUUA IO
kinaccudukanuu ['.4. Banrenreiima — A.A. I'upca nokasani, 4To Kak Ha ypOBHE
MECAYHBIX JaHHBIX, TAK U Ha YPOBHE JAHHBIX B XOJIOAHBIM W TEIUIBIA MEPHOJIbI
roja, OHA MPAaKTHYECKH  OTCyTCTBYyeT. (OIHAKO TMNpU  PACCMOTPEHUU
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HU3KOYACTOTHBIX KOJICOAHMI MOKHO OOHAPYKUTHh HEKOTOPYIO CBSI3b MEXKTy HUMHU.
Ecou ¢ dopmoit W Takast cBsizb He oOHapyxuBaetcs, To ¢ popmamu E u C oHa
oueBunHa. KonebaHusi ocagkoB B XOJOAHBIA Mepuoa Tofa acuH(Ma3Hbl C
noBTopsieMocthio opmel E (puc. 10a), a ¢ mnoBTopsiemocthio (opmer C
JEMOHCTPHPYIOT MOJIHYIO cuH(pa3HOCTh (puc. 100).

CBsi3b MECAUYHBIX CyMM aTMOC(EpPHBIX OCaJKOB C TOJOKEHHEM OCEBOU
uzoruncel [IBO3 noutu B TeueHue BCEro roja OTPUIIATENbHA, 332 UCKIIOYECHUEM
SHBapsl, U CTaTUCTUYECKHA JOCTOBEpHA B MATH Mecsmnax. Hanbombue 3HaueHUS
KOA(PGUIIUEHTOB KOPPEJSILIMUA 3TON CBSI3U XapaKTEPHBI JIsI OKTAOpA — JeKaops.
CoryiacoBaHHOCTh OCaJIKOB ¢ MHTEHCUBHOCThIO [IB®3 mmeer nHoi Xxapakrtep. B
XOJIOJHBIA TEpUOJl ToJa CBsI3b OTpPULATENbHA, a B TEIUIBIM TEepUoa OHa
noyiokuTenbHa.  [Ipm sToM  3HaumMmble  KOX(D(DHUIMEHTHI  KOPPEIAIUU
pacnpeieauIkCh MO TPU B KaXKJAOM MIEPHOIE.

3aBUCUMOCTH CyMM aTMOC(EPHBIX OCAJKOB 3a XOJIOHBIN U TEIUIbINA MEPUOJIbI
rojla OT OCPEIHEHHBIX 3a 3TH Mepruoabl napameTpos [IBD3 Heckobko cnadee, ueM
MeCAYHBIX JaHHBIX. KoapduimenTsl Koppemsiuu MeXay ocaJkaMu U
nosnoxkeHuem [IB®3 He 3HaunMbl B o00a mepuoaa, a MEXAY OCaaKkaMH U
WHTEHCUBHOCTHIO (DPOHTAIILHOM 30HBI 3HAYMM TOJBKO B XOJOJHBIN nepuof. [lpu
’TOM ero BenuuuHa odeHb Mana (I = —0.23). CpaBHEHHME HHU3KOYACTOTHBIX
KOJIeOaHWI TOKa3bIBA€T, YTO MHOTOJICTHHME H3MEHEHMSI OCAJIKOB M TMOJIOKEHUS
[IB®3 B Termiblii neproa U 0CaakoB U UHTEHCUBHOCTH [IBD3 B X0n0aHBIN TTEpHOT
XapaKTEPU3YIOTCS ACUH(PAZHOCTBIO.

Cnabass  cOrjacoBaHHOCTb aTMOC(EpPHBIX OCaJKOB C  TIJI00aJIbHBIMHU
IUPKYJISIITAOHHBIMA MEXaHH3MaMH MOXKHO OOBSICHHTH ABYyMsS NpuduHamu. Bo-
NEPBBIX, KaK IIOKa3bIBAlOT pE3yJabTaThl HEKOTOPBIX HCCIIeIOBaTeNel, Ha
BBIMIAJICHUE OCaJKOB B 3abaiikalibeé CYIIECTBEHHOE BJIMSHHUE OKa3bIBAIOT
perMoHagbHbIE  OCOOEHHOCTH  LHUPKYJISIUMU.  BO-BTOpBIX,  3HAYMTENIbHAS
pacuwJICEHEHHOCTh penbeda wuccieayeMor TEePPUTOPUH OOYCIOBIMBAET CIIA0YIO
MPOCTPAHCTBEHHYIO COTJIACOBAHHOCTH aTMOC(EPHBIX OCAIKOB.

UeTBepTas riaBa MOCBSAIIEHA MCCIIEIOBAHUIO BIMSHUS U3MEHEHHM KiIMMaTa
Ha TUJIPOJIOTUYECKUN PEXKUM PEK U 03€P.

Pexu 3abaiikanbsi OTHOCATCS K TPEM KPYITHBIM pPEUHbIM OacceiiHaMm: Amypa,
Jlenwr u Enuces. OgHoi U3 KPYIHBIX pek OacceliHa AMypa M €r0 COCTaBIISIONIEH
apisgercs [lunka. JleHckuii 6acceiiH B OCHOBHOM mpejcTaBieH Butumom. Camoit
OosbioN pexoit Oaccelina Enuces siBisiercst p. Cenenra, Bnajaaromnias B 03. balikan.

MHoroneTHre U3MEHEHHSI TOI0BOTO CTOKA XapaKTePU3YIOTCS IIUKINYHOCTHIO.
Ona mnpucyla NOpakTUYECKH BceM pekaMm 3abaiikanbs. B MHOrojeTHux
U3MEHEHHUSAX roaoBoro croka p. Ilmmkm y 1. CpeTeHCKa BBIACISIOTCS ITHKIHI,
UMEBIINE 0 CepeauHbl XX CTOJETHs MPOJOJDKUTEIBHOCTh OKOJIO 24 JeT u
YBEJIMYMBIIIHE €T0 K KOHITY cTojeTus A0 27 net. CrekTpanbHas MIIOTHOCTh Ha ATOU
yactotre mnpesbimaetT 99%-Hblil TOBEPUTENBHBIA WHTEpPBAI. IJTOT PUTM HMEET
TaK)Ke SBHYIO TCHJICHIIMIO K YBEJIMUYCHHUIO aMIUTHTYbI KojiebaHuil. B konebaHmsix
rogoBoro croka p. Iuwiku mocratoyHo HaleKHO ¢ 95%-HON TOBEpUTENBLHOU
BEPOSITHOCTHIO PACIMO3HACTCS  TaKKe KBa3UABEHAIIATWICTHUN puUTM. [[pyrue

SHAYHUMBIC 'aPMOHHUKH IIPH 3aJaHHOM JOBCPUTCIIBHOM MHTCPBAJIC HC BBIABJIAIOTCA.
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B mHOTrONeTHHX KoNeOaHUSAX TOMOBOTO CTOKa p. CelleHrH B CTBOpPE P31.
MocToBoro BeWBIIE€T-aHAIN3 IO3BOJWJ BBIIBUTH PUTMBI JIBYX MacmTabos. B
HU3KOYAaCTOTHOM 00JaCTH TOCTATOUYHO YETKO BBIACISIOTCS KOJEOAHUS C IEPUOIOM
28-29 ner. OHU XapaKTEpHbI JJI1 BCETO BPEMEHHOTO psia. 3HAYUMOCTh IIMKJIOB
ATOrO MOPsAKAa MOJATBEPXKAACTCS U IpPHU CHEeKTpalbHOM aHanmu3e. Ha wactore,
COOTBETCTBYIOIIEH 26-JIETHUM KOJIEOAHUSIM, CIIEKTpalibHas MIIOTHOCTh BBIXOIMT 32
npenensl 99%-Horo JOBEPUTETHLHOTO HMHTEpBajia. DTH IHUKIBI COMOCTABUMBI C
aHAJIOTUYHBIMU 1UKJIaMU B pexume croka [IIunku, HO HMEIT HECKOJIBKO
OOJIBIIINIA TEPUOT.

Konebanus romoBoro croka p. BuTmma CymecTBEHHO OTIWYAIOTCS OT €T0
m3meHennt y pek [lwnku u Cenenru. Cpenu pUTMOB C pa3HbBIMH TNEPUOJAMHU,
BBISIBICHHBIX ~ C  TIOMOINBIO  BEWBIET-aHAIW3a, HauOoJiee  BBIIEISAETCS
KBa3uABeHaAUaTWiIeTHUN putM. Hanbonee yetko on nmposiBisuics B 1950 — 1970-x
IT., a B 1980-X IT. €ro npoIo/mKUTENBHOCTh YMEHBIIWIACK 10 8-9 JIeT. DTOT PUTM
MMeEEeT aHaJIOTH, XOTS W HENOoJHbIe, B Konebanusx croka pp. llunku u Cenenru.
Odvenb cnab0 U Ha OrPAaHUYCHHOM OTPE3KE BPEMEHHOTO psAlia MPOSBISIECTCS
npuMepHo 19-neTHuii putM. B MEXroAoBbIX M3MEHEHUSX CTOKa BuTuma Takke
UMEIOT MecTO Kojebanust ¢ rnepuoaoM Oosnee 30 JeT, KOTOpbie TMpHU
CYIIIECTBYIOIIEM psijie HaOJIOICHUN OLIEHUTh HE TMPEACTABISIETCS BO3MOKHBIM.
OpnHako Bce BBIBICHHBIE PUTMbI CTATUCTUYECKH HENOCTOBEpHBI. HU Ha ogHON U3
4acTOT CIEKTpajbHAs IUIOTHOCTh HE AOCTUTAeT Aaxe 90%-Horo IT0BEpUTEITBHOTO
WHTEpBaIa.

B MHOroseTHUX U3MEHEHMSIX T'OJIOBOIO CTOKa pek 3abailkalibsi OTCYTCTBYIOT
JUTUTEIbHBIE OJHOHAIPABIICHHbIC TEHAEHIUU. TPEHIbl CO BPEMEHEM MEHSIOT
BEJIMUMHY U Jaxe 3HaK. [[puunHON 3TOro sIBIsETCS IUKIUYHOCTh. BenuumHa u
3HaK TPEHJA BO MHOIOM 3aBUCIT OT MPOJOKUTEILHOCTH pslla HAOJIOJACHUH,
UCIIOJIb3YeMOT0 ISl aHaiu3a, U B OOJIBIIICH CTENEHU OMPEEISETCS XapaKTepoM
¢da3pl BOTHOCTH B KOHIIE psifa. B cimydae 3aBeprieHus psijja MHOTOBOJHOM (ha3oit
HanOoJiee YacTO TPEH]I MMEET TMOJIOKUTEIbHBIN 3HAK, a B Clyyae 3aBEepIICHUS
MaJIOBOJIHOM (ha30i — OTPHUIIATEIIbHBIN.

B pesynbraTe mpeoOnananus Ha Oosblield yacTu 3a0aliKayibsi B TOCIIECTHUE
roJibl MAJIOBOJHBIX JIET HA MHOTUX PEKaX MPOSBIISIIOTCS OTPULIATENIbHBIE TPEHBI.
Ha pexkax, rae manoBojHas (a3a mposiBUIach CJIad0 WM HE MPOSIBUTIACH COBCEM,
BBISIBJISIIOTCST TOJIOKUTENbHBIE TpeHIbl. OTpUIlaTeIbHbIE TPEHBl MPOSIBISIOTCS
MOYTH Ha BCEX pekax AMypckoro OacceiiHa, Ha CelleHre U ee MpaBbIX MPUTOKAX,
yacTu pek Oacceitna JleHpl W yacTh pek, BHajgarommx B 03. baiikan.
[TonoxxutenbHble TPEHALI XapaKTEepPHbI [JIsi JIEBBIX NPUTOKOB CeleHTH, peK
Bepxusis Anrapa, bapry3uH W HEKOTOpPhIX Maibix pek. CTaTUCTHUYECKH
3HAYMMBIMU U3 HUX SIBJISIOTCS TPEH/IBI JIUIITb HA OTACIBHBIX peKax.

[IpeoOnanaroriee BIAUSHUE IUKIUYHOCTA HA CTPYKTYPY MHOTOJICTHHX
KOJIeOaHMI pPAcXOJ0B BOJBI OOBICHSIETCS €€ OOJBIIMM BKJIAJOM B OOIIYIO
JTUCTIEPCUIO  TIpoliecca  peuHoro  ctoka. Koaddurmuent  nmerepmuHanuu
MOJIMHOMHUAIBLHOTO TPEHJA HA Pa3HbIX OTPE3Kax BPEMEHHBIX psiioB cToka Ilniku
u CelleHru B HECKOJIBKO pa3 MpeBbIIaeT KOAPGUIIUESHT NeTePMUHAIIUU JTUHEHHOTO
TpEH/A.
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MHuoroneTare koyiebaHuss CTOKAa 00YCIOBIEHBI MEXTOAOBBIMA M3MEHEHUSMHU
aTMOC(EpPHBIX OCaJKOB, B PEXHUME KOTOPHIX TaKXKE XOpPOIIO MPOSBISIETCS
IUKINYHOCTh. Hambosiee BBICOKas CTENEHBL COTIACOBAHHOCTU OCAJKOB M CTOKa
orMedaeTcs B OacceitHe Amypa. KodppuuueHTsl KOppensiuu MEeXay psaamMu
CTOKa peK dToro OacceilHa, HMMEWIMX Haubojaee NPOJOKUTEIbHBIE PSIbI
HaOJII0JICHUM, U CpeJTHeH CYMMBI 0CaJIKOB MpeBbIiatoT 3HadeHue 0,70.

CormnacoBaHHOCTh cToKa p. [IIuaku u ocpeqHEHHBIX 10 ee 0acceiiHy TOJI0BBIX
CyMM  aTMOC(HEpHBIX  OCaJKOB  XOpOIIO  WIIIOCTpUpYyeTcs  Tpaduxamu
CIIEKTPAJIbHOW IUIOTHOCTH W BEUBIIET-CHEKTPAMHU WX MEXIOJOBBIX W3MECHEHU,
0COOEHHO Ha YPOBHE BHYTPHUBEKOBBIX MUKJIOB (puc. 11). OTimuune cnekrporpamm
COCTOMT B TOM, YTO HA HHU3KHUX YaCTOTaX OOJBIIME 3HAYCHUS CHEKTPATbHOU
IJIOTHOCTH XapaKTEpHbl I CTOKA, a Ha BBICOKUX, HA00OpPOT, HEKOTOpPOE
MPEBOCXOJICTBO HMEET CHEKTpabHAsg IUIOTHOCTh OCAAKOB. BelBier-ananus
ITOKAa3bIBaCT HAJUYKE COrJIaCOBAHHOCTH UX KOJEeOaHUM HE TOJIHLKO 110 YacTOTaM, HO
u BO BpeMeHU. DazaM MOBBIIICHHOTO KOJWYECTBA OCAAKOB COOTBETCTBYIOT
MHOTOBOJHBIC (ha3bl, a (pazaM MOHMKEHHOTO KOJUYECTBA OCAJIKOB — MaJOBOJIHBIC
dasbl.
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Puc. 11. OueHku CHEKTpaJbHOW TIUIOTHOCTH U BEHBJIET-CIEKTPHl MHOTOJIETHUX
M3MEHEHUI TOJIOBBIX CyMM aTMOC(hEepHBIX 0caakoB (a, 0) u croka p. [lunkwu (B, T)

Heckonbko MeEHBIIIEH COTIACOBAaHHOCTHIO XapaKTEPHU3YIOTCS MEXI0JI0BBIC
W3MEHEHHS CTOKA U 0CaaKOB B Oaccelinax Enuces u JIeHE!.

[Ipy cTaOMIBHOCTH CpEIHMX 3HAYCHUM CTOKa, TEM HE MeHee, oOpalaer Ha
ceOs1 BHHUMaHUE YBEJIMYEHHE €ro u3MeHunBocTH. B ctBOope p. Illmnka — .
CpeteHnck ko3¢ duireHT Bapuanuu ctoka Bo3poc ot 0,30 B nukie 1906-1931 rr.
no 0,50 B mukne 1983-2007 rr., T.e. B 1,6 pa3za. Ha p. Cenenre y pasznesna
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MoctoBoro oH yBenuuwicsa B 1,8 pa3a ¢ 0,16 no 0,29 ot nukna 1936-1958 rr.
uukay 1982-2007 rr.

B cBsi3u c yBenumueHMEM HM3MEHUYMBOCTH CTOKa IpEICTaBIsieTCsl OoJee
MHPOPMATUBHBIM  pPa3/IebHOE TMOCTPOEHUE TPEHIOB B MHOTOBOJHBIE U
MaJIOBOJIHbIE NEpUOAbl. PaccMOTpeHHe TEHJEHIMM OTAEIbHO B MHOTOBOJIHBIE U
MaJIOBOJIHBIE IEPHOJbI MOKa3al0, YTO OHM MMEIT pasHble 3Haku (puc. 12). B
MHOTOBOJIHBIE TIEPUOJBI PEYHOM CTOK YBEIMYMBAETCS, & B MAaJOBOJHBIE —
yMEHbIIIAeTCsl. BBIIBICHHBIE TPEHIbl MHOTOJETHUX H3MEHEHUH PEYHOro CTOKa
YKa3bIBAIOT Ha BO3PACTAHUE €T0 SKCTPEMAIBHOCTH.
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Puc. 12. Tenneuunu
MHOTOJICTHUX M3MCHEHUI
croka p. Mwikm y T
Cperencka (a) u p. Cenenru y
pasbe3ga MoctoBoro (0) B
MHOTOBOJIHBIC W MaJOBOIHBIC
(da3bl IUKIIOB

1 - mHOTOBOAHBIC (Da3kbl; 2 -
MaJIOBOHBIE (a3bl; 3 -
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B cBsi3u ¢ mpeoOiiaanreM B CTPYKTYpPE MEXKIOJIOBBIX KOJI€OaHWI CTOKa
BHYTPHMBEKOBOM IMKIUYHOCTH MPOTHO3 OYIyIIMX H3MEHEHUW CTOKa JOJIKEH
OCHOBBIBATHCSI HA UX 3aKOHOMEPHOCTAX. st ATUX 1enel UCoJib30BaH TMHAMUKO-
aganTUBHBIA MeTO. [IpOorHO3 OCyIIEeCTBISAICSA IO TAaHHBIM HauOoJee NJIUTEIbHBIX
psgoB pek Ilunka u Cenenra, O6acceilHbl KOTOPBIX 3aHMMAIOT 3HAYUTEIBHYIO
yacTh 3alaiikanbsi. B pesynbpTaTe moaHoro nepedopa BblOpaHa Haubosee cTporas
UKJINYECKasi TPACKTOPUs, JIUTEILHOCTh HEMEPECeKaIomuXcs BHIOOPOK KOTOPOH
cocTaBWIM Ha o0eux pekax 13 ner. Takas TpaekTopusi COOTBETCTBYET CpEIHEM
MPOJOKUTEILHOCTH LHKJIOB PaBHOM 26 TOJaM, YTO XOpPOIIO COIrJacyeTrcsi ¢
pe3yapTaTaMi aHalin3a UKIWYHOCTU. PacyeT mokasal, 4To BOJHOCTH PEK [0
2020-x r1r. OynmeT MOBBINICHHOW, T.e. OyayT mpeoOiaaTh TOABI CO CPEIHUM
rOJIOBBIM CTOKOM, MPEBBIIIAIOIIUM HOPMY.

YacTtoTa BO3HMKHOBEHHMS MAaKCHUMAJbHBIX PAacXoiOB  BOJbI  PEIKOM
MOBTOPSIEMOCTU B IMOCJETHIOI0 MHOTOBOJIHYIO (ha3y, OTMEUABIIYIOCS C CEPEAUHBI
80-x mo konma 90-x rogoB XX Beka, HAa MHOTUX pekax 3abailkalibs yBEJIUYUJIACH,
YTO SIBJISICTCS CJICICTBUEM OOIIETO YBEIUYEHHUS CTOKAa B MHOTOBOJAHBIC MEpHOIbl. B
OacceiiHe AMypa HauOOJBIINNA MaKCUMaJIbHBIH pacxoj] BOJLI 3a BECh IMEPUOT
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HaOmoaeHuii 6onee yem B 70% CTBOPOB MPUXOAUTCA MMEHHO HA 3TH TOJBL
Btopoii u TpeTuii mO BENIMYMHE pacxoabl BOAbI BcTpedanucb B 52% u 65%
cTBOpax cooTBeTcTBEHHO. B 80% cTBOpOB 10 3 nnu 4 pacxona u3 3TOro nepuoaa
BXOAWIM B MATEPKY MAKCHUMAJlbHBIX pPACXOAOB, HMEIOIIUX HAWUMEHBUIYIO
obOecrieueHHocTh. Hampumep, Ha p. llunke y 1. CpereHcka B NATEPKY
MaKCUMAaJIbHBIX PACX0JI0B, UMEIOUIUX HAWMEHBIIYI0 00€CIeYeHHOCTh, BOLUIH 3
pacxojia u3 MOCJEeIHEr0 MHOTOBOJIHOTO MEpHOJia, 1 HAauOOJBIINI 32 BECh MEPUOT
HaOJTFOICHUI pacXo]T TAK)Ke MPUXOIUTCS Ha 3TOT EPHOI.

HaunGonee BbICOKME MOKa3aTeIW MOBTOPSIEMOCTH MAaKCHMAaJIbHBIX PaCcX0JI0B
MoCJIeTHE MHOTOBOIHOW (ha3bl B UMCIIC 3HAUCHUN HAMMEHBIIEH 00€CTICUeHHOCTH
ormeueHbl B Oacceiine JleHsl. B cemMu U3 JCBATH MCCIIENOBAHHBIX PSIOB
HauOONBIINK PACXOJl MPUXOAUTCS Ha yKazaHHBIA mepuof. [IaTb MakcMMalbHBIX
pacxooB ATUX JIET B CTBOpe p. Butmm — mn. KanakaH UMEOT HaWMEHBIIYIO
00€eCIIeYEeHHOCTb.

B 6acceitne Enuces i mokasarenu HECKOJIbKO HUXke. [lepBbie 10 BennyuHe
MaKCHMaJIbHBIC  pacxojbl mpuxoauiauchk Ha mepuoa 80-x — 90-x rr. B 44%
CTBOPOB, BTOphI€ U TpeThU — B 50% u 41% ctBOpOB coorBeTcTBeHHO. Ha Cenenre,
HalpuMep, pacxo]l U3 3TOro MepUoAa OKa3ajiCs JIMIIb YETBEPTHIM IO BEIUYUHE.
Tem He MeHee, B JECATKY HaMOOJBIIUX PACXOJOB BXOJUT S5 pacxoioB H3
paccMatpuBaeMoro rnepuoja. Kak ObUT10 BBISIBIEHO NPU aHAIIM3€ TOJOBOTO CTOKA,
€ro HUKJIMYHOCTh Ha pa3HbIX pekax OacceitHa EHuces yacTo HE COBMAJaET, UTO U
ABJISIETCS MNPUYMHOM PEIKOro TMOMaJaHusl PacxoJloB  BOABI  MOCIEIHETO
MHOT'OBOJIHOTO TIEPHO/Ia B UUCIIO PACXOI0B HAUMEHBIIIEH 00ECIIEYEHHOCTH.

BrisiBieHHass 3aKOHOMEPHOCTh JAaeT OCHOBaHUE MpeanojaraTb, 4To B
HACTYNUBUIMI MHOTOBOJIHBIN MEPUOJ, KOTOPBIM Oyner mpoaommkarses 1o 2020-x
IT., BEPOATHOCTh (POPMHUPOBAHUS TTABOJIKOB PEAKON MOBTOPSIEMOCTH BO3pacTeT. B
CBS3M C YeM CJeAyeT OXujaTh O0o0Jiee YacThIX yIrpo3 BO3HUKHOBEHHS
KaTacTpohUIECKUX HABOTHECHHM.

JlaTel Hauajga ¥ OKOHYAHUs JIEAOCTaBa HAa pekax 3abaiikaibs, a TakKe ero
MPOJOKUTEILHOCTh 32 HUCCIEAYyEMbI NepuoJ HU3MEHWINCh. B cpeaHem mno
TEPPUTOPHUM JaThl Hauaja JEJAOCTaBa CABUHYJIWCH Ha 5 JHEW B CTOpPOHY Ooliee
MO3/IHETO 3aMep3aHus. AHaW3 MOKa3aj, YTO M3MEHEHUE [aT 3aMep3aHus PEeK
HECKOJBKO OOJbIIE 3aBUCUT OT TEeMIEparypbl BO3[yXa, 4YeM OT CTOKa.
3aBUCUMOCTh M3MEHEHUW MPOCTPAHCTBEHHO OCPEIHEHHBIX 10 TEPPUTOPUU
3abalikalibsi JaT Hayvalia JIEI0CTaBa OT COOTBETCTBYIOIIE OCPEIHECHHBIX 3HAYCHUN
TeMIepaTypbl BO3JyXa U CTOKA BOJBI XapaKTEPU3YETCS JTOCTATOYHO BBICOKHMMU
ko3 urenTamu Koppensiuuu, coorserctseHHo 0,80 u 0,68.

JlaTbl OKOHYaAHUSA JIel0CTaBa B CpeHEeM 1Mo 3abalKaibio CIABUHYJIHCH Ha 3
JIHS B CTOPOHY Oo0Jiee paHHEro BCKPBITHS. VI3MeHeHHe 1aT OKOHYaHUs JIeI0CTaBa,
TaKXe KaK ero Havajo, B OOJIbIIEH CTEIMeH! 3aBUCUT OT TeMIlepaTypbl Bo3ayxa (I =
—0,89), yem ot BeamuuHbI cToka (r = —0,61).

N3meHeHne aaT Hayaia ¥ OKOHYaHUS JIEIOCTaBa, COOTBETCTBEHHO, ITPUBEIIH K
U3MEHEHUSIM  €r0  MOPOJOJDKUTENBHOCTH.  YMEHBIICHHE  TEPPUTOPUAIBHO
OCPEIHEHHBIX BEJIVMYHUH MPOJOIKUTEILHOCTH JIEJOCTAaBA 33 MOJYBEKOBOM MEPUOT

coctaBmwio 8 nued. Haubombias KOppeTupoOBaHHOCTh €ro MPOAOKUTEIBHOCTH
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OTMEYAeTCsl CO CpeAHeN TeMIepaTypoil BO3IyXa 3a MEPUOJA OKTAOpb-alpelb U
BbIpakaeTcss Kodd@uimeHToM Koppendauuu paBHbiM —0,65. MHorosetHue wux
W3MEHEHHUS], AallPOKCUMUPOBAHHBIE IIOJIMHOMOM TpPEThEH CTENEHU, HMEIOT
MIPOTUBOIOJIOKHBIE TEHJCHIIUH.

HameTuBiascss TEeHACHUUSA 3aMEIJIEHUS POCTa TEMIIEPATypbl BO3AyXa WIIHU
Jaxe ee TOoHWKeHue B Ommpkaimume 15-20 ner Oyzmer cmocoOCTBOBATh
MPEKPaIICHUIO JaIbHEUIIEro CMEIIEHUsI 1aT YCTaHOBJICHUS Jie0CTaBa Ha OoJjiee
MO3JJHUE CPOKH, a €ro pa3pylleHus Ha 00Jiee paHHUE CPOKH.

MakcuMarnbHasi TOJIIMHA JbJa Ha OOJBIIMHCTBE pek 3a S0-IeTHUIl mepuoj
yMmeHbliniach. Ee wu3MeHenue, B oOmIeM, coOrjiacyerci ¢ HW3MEHEHUSAMU
TeMIepatypbl Bo3ayxa. HawuOonblias CcOINIacOBaHHOCTh — XapakTepHa  JJis
M3MEHEHU MAaKCUMAJIbHOM TOJIIWHBI JIbJIA U CPEIHEN TeMIepaTyphl 3a MEPUOJ
OKTsA0pb-MapT. COraacoBaHHOCTh MPOCTPAHCTBEHHO OCPEIHEHHBIX MEXIOJOBBIX
M3MEHEHH TeMIepaTrypbl BO3[yXa M MAaKCUMAJIbHOW  TOJIIWHBI  JIbJA
xapakTepusyercs ko3P huiiueHTom koppensiuu paBasiM —0,76.

[ToBbllIeHHE TeEMIEpaTypbl BO3yXa MPOSBUIOCH HE TOJBKO B MU3MEHEHUAX
MAaKCHUMAJIbHOW TOJIIIMHBI JibJa. AHAIU3 €€ JI€KaJHbIX 3HAYCHUW 3a JBa MEPUOJA:
1958/59 — 1987/88 u 1988/89 — 2006/07 rozpl, OTIUYAIOIIKUXCS IO TEMIIEPAType
BO3/1yXa, MMOKa3all, 4YTO MPAKTUYECKU BO BCEX UCCIEAOBAHHBIX CTBOpPAX TOJIIMHA
Jb/la CTaja MEHbIIE B TE€YEHHE BCEro JjenocraBa. Kpome o01ero ymeHbIIEHHUs
TOJILLMHBI JIbJIa U3MEHWINCh U JIaThl HACTYIUJICHUSI €r0 MAKCUMAaJIbHBIX 3HAYEHUU.
B cpennem no 3abaiikanblo 3TH J1aThl CMECTWJIMCh Ha 0oJjiee paHHUE CPOKH Ha
OJIHY JIEKamy.

BennuuHa cTOKa B 3UMHHUN NEPHOJ HA MOJABISIIONIEM OOJBIIMHCTBE pPEK
3abaiikanbsi MNPAKTUYECKHM  TOJHOCTBIO  OMNPENEHSeTCs  MNPEIUIECTBYIOIIUM
yBiAaXHeHHUEM. COOTBETCTBEHHO, BCE 3aKOHOMEPHOCTH MEXIOJOBBIX M3MEHEHUM,
MPUCYIIUE TOJOBOMY CTOKY, XapaKTEpHbl U ISl 3UMHErO0 CTOKa, B TOM YHCIIE
MPEBAIMPOBAHNE [IUKIMYHOCTU HAJl MHOTOJIETHUMU TPEHAAMHU.

CymiecTBeHHass 3aBUCUMOCTb 3MMHETO CTOKa OT MPEIUIECTBYHOLIETO
YBIQXXHEHHS 3aTYyIICBbIBACT BIUSHHE HAa HEro W3MEHEHUW, BbI3BAaHHBIX
notersieHueM. C UEeNbl0 HCKIIOUECHUS BIUSHUS JIETHE-OCEHHErO0 CTOKA 3WUMHUUN
CTOK IIPEJCTABIIEH B OTHOCUTEIIbHBIX BEJIMYMHAX — B JOJISIX OT TOJIOBOTO CTOKA.

Jlonsg 3UMHEro CTOKa, OCpEIHEHHas Mo TeppuTopuu 3abaiikanbs, 3a 50-
JETHUWA MEPUOJ yBennuuiach. Ee yBenmnueHue cocTtaBWwio 0Kojo 1 % romoBoro
oobemMa crtoka wim 20 % oObemMa 3UMHEro CTOKa. AHaIW3 MHOTOJIETHUX
TEHJEHUMN J0JIM 3UMHEro CTOKa B OTAEJBbHBIX CTBOpax I[IOKa3aj, 4YTO B
OOJNBIIMHCTBE W3 HHUX OHAa BO3pocia. B  MHOTOJNETHUX  H3MEHEHUSX
TEPPUTOPUAIBHO OCPEIHEHHBIX 3HAYEHUI J0JM CTOKA M TEeMIEpaTyphl BO3ayxa B
3UMHUNA MEPUO]T BBISIBJICHBI 00111e 4epThl. [IoBBIIEHHBIM TeMIIepaTypaM B 1990-x
— 2000-x TOmax COOTBETCTBYIOT OOJBIINE IO CPaBHEHUIO C MPEIbIIYIINM
NEPUOAOM JI0JIM 3UMHET0 cToka. HecMoTpst Ha TO, 4TO KO3(h(PULIMEHT KOppensiuuu
MEXKJy TEeMIEepaTypoll W JAOoJied CTOKa HE JOCTOBEpeH mpu 5%-HOM YpOBHE
3HaunMoctu (r = 0.21), coOrnacoBaHHOCT MEXIAYy HUX MOJIMHOMHAIBHBIMU
TpeHAaMu npakTudecku QyHkiponanbHa (r = 0.999).
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OpHako TemrepaTypa BO3[yXa HENOCPEICTBEHHO HE BIIMSET Ha BEIUYUHY
cToka. Takasi TecHas CBsI3b 00YCIIOBJIEHA BO3JIEUCTBUEM TEMIIEpaTyphbl BO3/lyXa Ha
TEMIIEPATYpPy TPYHTOB U JENOBBIN pexuM. lIoBbIIEHHME TeMmepaTypbl BEPXHETO
CJIOsl TPyHTa U CMeleHuEe Ha OoJiee MO3JHUE CPOKH JIaT Mepexo/ia ee 3HaYeHUi
uepe3 0 °C 0OyCIOBHIIM YBEIIMUEHHE Pasrpy3Kd OACCEHHOBBIX 3allacoB BOJBI B
peKkH. YMEHBIIEHUE TOJIIUHBI JbJa CHOCOOCTBOBAJIO YBEIMYEHUIO MPOIYCKHOU
cocobHocTH pycen pek. O0a 3Tu (¢akTopa OMpeAeuIn TOBBIIICHUE 10U
3UMHET0 CTOKa. TeM He MeHee, 00BbeM CTOKa B TMEPUOJ JIEAOCTaBa B TMEPBYIO
o4epelb 3aBUCUT OT IPEALIECTBYIOLIErO YBIAXKHEHUS U 3TO YKa3bIBA€T HA TO, YTO
aOCOJIIOTHBIE €ro 3HayeHus OyayT M3MEHSATHCS B COOTBETCTBHUHM C M3MEHEHUSIMHU
JIETHE-OCEHHETO CTOKA.

B u3smeHeHusix ypoBHEl BOJbI 03ep 3alalikaibs JJIUTENbHBIX TEHACHIUN
BBISIBUTh HE YyJanocb. Jli1 OECCTOYHBIX M MEPUOJMYECKH CTOYHBIX 03€p
XapaKTepHON 4epTOM MEKIOJOBBIX KOJEOaHUN YpPOBHS SBIISETCS BHYTPUBEKOBas
UKJIMYHOCTb, KOTOpas OOYyCIIOBJI€HA pEXUMOM aTMoc(epHbIX ocankoB. B
U3MEHEHHUSAX BOJHOCTH NPOTOYHBIX O3€p OHa BbIpaxkeHa ciabee. B cBszu ¢
IIPOTHO3UPYEMBIM YBEIMYEHHEM OCaakoB B mepuox no 2020-x rr. cieayer
OKUJATh POCT YPOBHEH BOJbI OECCTOUHBIX U MEPUOANUECKU CTOUHBIX O3€p.

M3meHeHus KiauMara NpOsSBUINCH B TEPMUYECKOM U JIEJOBOM PEXUME 03€p
3a0aiikanbsi MOBBIIIEHUEM TEMIIEPATYpPbl BOABI JIETHETO NEPUOAA, YBEIMUECHHUEM
KOIMYECTBA JHEW ¢ Temmeparypoil Boael 6Gonee 10 °C, yMeHbIICHHEM
IIPOIOJKUTEIBHOCTH NIEPUOAA C JIEAOBBIMU SIBJICHUSMH, YMEHBIICHUEM TOJIIVHBI
JBJA.

B nAaTOoM 1i1aBe ImpeAcTaBiICHbl PE3YIbTAaThl OUEHKU BO3JECUCTBUS U3MEHEHUN
KJIINMaTUYECKUX MTapaMETPOB HA YPOKANHOCTh CEIBbCKOXO3SIMCTBEHHBIX KYJIbTYp U
MOKapHYI0 OMACHOCTBH JIECOB.

Poct Ttemmeparypsl BO3ayXa IPUBEN K YBEJIMYECHUIO IPOJOJKUTEIBHOCTH
BEreTAIMOHHOTO TMepuoja Ha Bce Tepputopun 3abaiikanbs (puc. 13).
Haubonbiiee ero yBenuueHue, mnpesBbicuBiiee 10 paHed, NOpou3onuIio B
LEHTPaJIbHBIX, F0XKHBIX, FOTO-BOCTOUHBIX paiioHax, a Takke B 6acceitne p. CeneHru
U pailoHax, Npujeraroimux K o03. baiikan ceBepHee ee ycThs. boOinbias yacts 31Ol
TEPPUTOPHUH OTHOCUTCS K 3eMJICACIBUECKON 30HE 3a0aliKaibsl.

Cymmbl aktuBHBIX Temmepatyp (t > 10 °C) 3a nepuon ¢ 1951 mo 2010 rr. Ha
Oomplel yactu Tepputopuu ypenuuuiauck Ha 150 + 350 °C. boabmie yem Ha 350 °C
OHM BO3POCIIM B FOTO-BOCTOYHBIX parioHax U Ha ceepe balikama. Mensiie 150 °C
npupocia cymma temmneparyp B 3amagHoM u CeBepHoM 3alaiikanbe. B 1enom
IIPOCTPAHCTBEHHOE PACHPENEIICHUE TPEHAOB CYMM AaKTHUBHBIX TeMIEpaTyp
AHAJIOTUYHO DPAaCHpPEACIICHUIO TPEHIOB CPEAHEN TEMIIEpATyphl TEILUIOrO MEPUOJA.
Mexny wmHoronetHuMu uzMeHeHusmMu 21 >10 °C um cpemHel TemiepaTypsl
TEIUIOTO MEPHO/Ia OTMEYAETCS BhICOKast cTerneHb kKoppesaiuu (r = 0,97).

OneHka MHOTOJIETHHX HW3MEHEHMH  3aCylUIMBOCTA HAa  TEPPUTOPUU
3abaiikanbs BbINOJHEHA MO onHoMMeHHOoMY uHuekcy [.A. Ilexgs. MHoronerHui
XOJl 3TOTO WHJEKCA, PAaCCUMTAHHBIA 3a MEepHUoj Mall — CEHTAOpPb, B OCHOBHOM
MOBTOPSAET XOJ Temmeparypbl Bo3ayxa. KoapduuueHT Koppemsiuuu Mexay

psanaMyu MHJIEKCAa 3acCylUIMBOCTA M TeMmmeparypbl Bo3ayxa cocrtasisier 0,91.
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[Tomo6HO Temneparype Bo3ayxa unmaekc J[.A. [lens B mocieqnue aBa qecATUICTHS
pacrer.
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Puc. 13. H3smeneuwns
MIPOIOTKUTEIIBHOCTH
BETeTallMOHHOTO Tepruoaa
B 3abailikaire B 1951 —
2010 rr., cyT.
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HecmoTpst Ha cymectBeHHyr 3aBucuMmoctb uHuekca J[.A. Ilegs ot
TEPMUYECKUX YCIOBUMN, TEM HE MEHEE, 3HAYNTEIbHBIN BKJIA] B OPMUPOBAHUE €TI0
TEHJICHIIUHA BHOCHUT W YBJIQXXHEHHOCTh. XOTS €ro 3aBHCHUMOCTb OT aTMOC(HEpPHBIX
OCaJIKOB CYIIIECTBEHHO MEHBIIE, BCE-TaKM KOAIDPUIIMEHT KOPPEIALUU MEXKIY
HUMU cTaTucThHdecku 3HaumM (I = —0.49). Cosnaaenume (a3pl TOHMKCHHOU
YBIQXHEHHOCTH, HavaBwencs B 1999 r., ¢ pocTtom TemmepaTypbl BO3AyXa
00yCIIOBUJIO YBEJIMYECHUE 3aCYIIIIMBOCTU TeppuTOprun 3abaiikanbs B Hayasie XXI B.

MuoronetHuii xon ruaporepmudeckoro kodddunuenta (I'TK) anamornuen
X0y aTMOC(EepHBIX OCaJKOB, a €ro 3aBUCHUMOCTh OT HHUX OIICHUBAETCA
koddummenTom  koppensiiur - paaeiM - 0,90. B mocnmemHee mecATuieTHE
OTMEUaeTCs yYMEHbIIEHHe ocpeaHeHHoro no 3abaiikanbio ['TK, yto B Oomnbiiei
CTEIIEHU CBS3aHO C YMCHBIICHUEM OCaJKOB M B MEHBIIEH CTENEHU — C
yBelIudeHreM TtemriepaTtypbl. KoadduimeHnT koppensuun Mexmay MeKroJaoBbIMU
m3meHeHusiMu ['TK u Temneparypsl Bo3ayxa, XOTs U CTATUCTUYECKH JIOCTOBEPEH,
HO HMMEET He3HauuTeabHyro BenmuuuHy (I = —0.26). HecmoTpss Ha CHIKEHHE B
MOCJIETHUE TOJIbI OCpeqHeHHOTo Mo 3abaiikanbio 3HadeHus ['TK, BenmnumHa ero
JUHEWHOTro TpeHaa 3a nepuoa ¢ 1951 no 2010 rr. He 3HaUnMa.

JInsi MEXTroJOBBIX W3MEHEHHMM OCpPETHEHHOW IO TeppuTOopuM 3abalKaibs
BEJIMUMHBI TIOKazarenss Ouosiormyeckoi dddexktuBHoctn kimmara (bBOK)
XapaKTEPHO MEPUOANYECKOE YEpEOBAHUE €ro MOHM)KEHHBIX M TMOBBIIIEHHBIX
3HayeHuid. llocnennsisi ¢aza moHmkeHHoOro mnokaszarens bOK mpuxomurcs Ha
nepBoe aecatwierue XXI| cronerus. Takol xapakTep MHOTOJIETHUX HU3MEHEHUMN
npucyil atMocpepHbiM ocajakaM. 3aBucuMocTh BOK oT ocaakoB odeHb BBICOKA.
Koaddunment koppensiuu 3apucumoctu mnokazatens bOK ot Hux pasen 0,91.
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Ero 3aBUCMMOCTBh OT cCpellHEW TeMIiepaTypbl TEIUIOr0 MNEPUOAA CYIIECTBEHHO
menbIie (r = 0,26).

MHoroneTHie U3MEHEHHS OCPEIHEHHOTO 10 Tepputopuu 3abaiikanbs
3HaueHusa Onokaumatudeckoro noteHuana (bKII), Takke kak u nokazarenst bOK,
BO MHOIOM TIOBTOPSAIOT MEXIOJ0BOM X0l armocepHbix ocankoB. Ero
3aBUCUMOCTh OT MX TOJIOBBIX CYMM OIIEHUBAETCS KOA(OUIIMEHTOM KOPPEISIUU
paBHbIM 0,83. B To Bpems kak cpeHsis TeMIeparypa TEIioro nepuoja oOKa3blBaeT
Ha BKII menpmee Bmustaue (r = 0,43).

HaunGomnbmas 3aBUCUMOCTh YPOIKaWHOCTH TIICHUITBI OT BEJIMYUHBI UHICKCOB
3aCYIIUIMBOCTA W THIAPOTEPMUYECKOTO KodddumumeHTa oTMevanachk B utone. [lpu
5TOM OOJblIee BIUSHUE HA €€ YPOXKAMHOCTh HMMEET HHJEKC 3aCyIUIMBOCTH.
Haubonee Tecnas cBsizb ypoxkaiiHoctu oBca ¢ I'TK mmeer mecto B urone, a ¢
ungekcamu JI.A. Tlegs — B uioHe. YpoKailHOCTh sS'UMEHS B OOJBIIEH CTENEHU
3aBUCUT OT arpoOMETEOPOJIOTMYECKHX YCJIOBUU B HIOHE W uiojie. B MeHblie
CTEIIEHH TPOSIBISAETCS BIUAHUE KIMMATUYECKUX YCIOBHM B HW3MEHEHUAX
ypOXKAHHOCTH KapTOders.

B MHOrosieTHUX HM3MEHEHHMSX TOJIOBOIO KOJIMYECTBA M IUJIOMIAJEH JIECHBIX
nokapoB B 3a0aiikalbCKOM Kpae MOKHO BBIIENUTH ABa mepuoga: 1) ¢ 1970 mo
1997 rr; 2) ¢ 1998 mo 2009 rr. B mepBoM mnepuoie KOIMYECTBO IOXKApOB
CYILIECTBEHHO HE MEHSJIOCH OT rojia K rojly. X KOJIM4ecTBO B CPETHEM COCTABIISIO
500 moxapoB B roga. C 1998 r cutyanus kapJuHAIBHO M3MEHWIACh. B TeueHue
CeMU JIeT U3 JIBEHaAIaTH peructpupoBanock Oosiee 1000 moxapoB B Troj, a
CpenHsas uX BelnurHa cocraBuia npumepHo 1300, T.e. Bo3pocia B 2,5 pasza. Emie
OoJiee CYIIECTBEHHO M3MEHWJIACh IUIONIaAb, MpoWIeHHas noxkapamu. CpaBHEHUE
IJTOMIAJICH 32 T€ YK€ MEPHUOJIbI IOKA3aJ10, UYTO OHHU YBEJIUYUIIMCH IOYTH B 18 pas.

MHorojieTHHE W3MEHEHUs] CpPEJHUX IO TEPPUTOPUM Kpas 3HAUYCHUI
KOMIUIEKCHOTO METEOPOJIOTMYECKOr0 MOKa3aTeNsl IMOXKapHOM OMacHOCTH JIECOB
B.I'. Hecteposa (KMIIIIO) u o6Iiero rogoBOro KOJIHYECTBA IMOKAPOB U HX
IJIOMAAEH MPOUCXOJAT JOCTATOUYHO coriacoBaHHO. KoaddummeHT xoppensun
MEXIY pSAJaMH 3TUX BEJIMYMH cocTaBiigeT cooTrBeTcTBeHHO 0,51 u 0,41. Ilepuon
noBeimeHHbIX 3HaueHu KMIITIO B xonme XX — nauane XXI BB. coBmagaer ¢
MEPUOJIOM HAWOOJBIIETO KOJUYECTBA JIECHBIX MOXKApOB B 3a0alKaJIbCKOM Kpae
(puc. 14). Bo Bcex 30Hax, 3a HMCKIOYCHHMEM YHTHHCKOHM, COTNIACOBAHHOCTH
MEXKTOJIOBbIX M3MEHEHUM KonumudecTBa mnoxapoB u KMIIIIO xapakrepusyercs
CTATUCTUYECKHU 3HAUMMBIMU KOA(DPUIIUEHTAMU KOPPEIISIUU.

Ha Ttepputopun 3abailkaqbCKOro Kpasi Ha MPOTSKEHUH OOJIbIIEH YacTu
noxapoornacHoro nepuoaa (88%) ormeuarorcs -1l kimaccsl moxapHoit onacHocTH
(KTIO), a cpemu Hux B OonbmuHCTBEe 30H mpeoOmamaer |l wiacc. Bricokas
noxkapHasi ornacHocth (IV kiacc) Habmogaercs B cpeaneM 18 nHeit B rogy, a Ha
YpE3BBIUANHYIO MOKApHYIO onacHOCTh (V Kilacc) MPUXOAUTCS B CPEHEM 3 JHSI.

Hanbonpimass  corinacoBaHHOCTh ~ M3MCHCHHUM  KOJIMYECTBA  ITOXKApPOB
OoTMEUaeTcsi ¢ KoJudecTBOM JaHed ¢ |V Kkjmaccom mokapHOM OIMACHOCTH. ITO
MOXHO OO0BsicHUTH TeMm, 4yto npu |ll kmacce kommuecTBO mMOXkapoB OOBIYHO
HEBEJINKO, a YpPOBEHb Ype3BblYailHON moxapHoW omacHoct (V  Kiace)
JocTUraeTcs KpaiHe pesiko. C BBICOKOW CTENEHbIO COTIACOBAHHOCTU MPOUCXOJSAT
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WU3MEHEHMS KOJIMYECTBA MMOXKAPOB U C CYMMOM JIHEM, B KOTOpble oTMevaiics V-V u
I11-V KIIO. Koppensiusi mokapoB ¢ HUIMU HEPEIKO BBIIIE, YeM C KOJIMYECTBOM
JHEeH, B KoTopble oTMedaincs |V kiacc.
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OCHOBHBIM METEOPOIOTHIECKAM dbaxTopom, OIPEIEIISIOIIUM

HNOTEHUUATbHYIO MOKAapHYI0 OMACHOCTh JIECOB, SIBIISIOTCA aTMOC(EpPHBIE OCAIKU.
OcHoBbIBasiCh Ha (POHOBOM HUX MPOTHO3€, MPEJICTAaBICHHOM B TjaBe 2, CIEIYyeT
OKUAaTh, 4YTO B neproj A0 2020-X rr. moTeHIHaabHas MoXKapHas ONacHOCTh JIECOB
OyAeT OTHOCHUTEIbHO HH3KOM, CpaBHUMOM C TOH, 4YTO HMeJIa MECTO B
3abaiikanbckoM kpae 10 1998 r.

[Ipeobiaganne JEeCHBIX TIOXKAapoOB B HEKOTOPBIX 30HAX, OoJbllee HX
YBEJIMYEHUE B 3THUX 30HAX MO CPABHEHUIO C IPYTHMH, OTCYTCTBHE B UMTHHCKON
30H€ CBSI3M Konu4decTBa noxkapoB ¢ BenuunHo KMIIIIO yxa3eiBaeTr Ha
BO3MOXKHYIO AQHTPOTIOTCHHYIO OOYCIIOBJIEHHOCTh WX BO3HUKHOBeHHUS. C LEIbIO
NPOBEPKM JJAHHON THUIMOTE3bl BHIMOJIHEHA OICHKA 3aBUCHMOCTH KOJIHYECTBA
MOKapoB OT TUIOTHOCTH HAceNeHWs, MPOXKUBAIOIIEro B 3TUX paioHax. OneHka
mokasajga, 4TO 3Ta 3aBHUCHUMOCTh Onm3ka K ¢yHKIHMOHaIbHOW. Yem Oosbine
HACEJICHUsI TPOXXUBACT HAa JAaHHOW TEPPUTOPHH, TeM OoJbllie Ha HEW BO3HUKAET
JIECHBIX M0’KAPOB.

OCHOBBIBasICh Ha 3aBUCUMOCTSX HEKOTOPBIX HPUPOJHBIX M MPUPOJHO-
AHTPONOTEHHBIX CHCTEM OT HM3MEHEHWH KiMMmara, MOJIyYeHHBIX B pe3yJibTaTe
IPOBEJCHHBIX HCCIEIOBAaHUM, a TakKe Ha IMPOTrHO3aX HM3MEHEHUU KiIumara u
pexuMa BOJHBIX OOBEKTOB 3abaiikaibs, BBIPAOOTAHBI PEKOMEHIAIIMU OpraHam
BJIACTH M0 YYETY ATHX U3MEHEHUH B IUIAHUPOBAHUU COIMAIbHO-DKOHOMUYECKOTO
Pa3BUTHS PETHOHOB.

3akjloueHue

1. Temmepatypa BO3ayXa Ha TEpPpUTOPUU 3abalKaibsi TOBBIIIAETCA C
cepeaunbl XIX B. 3a mepuon ¢ 1951 mo 2010 rr. B pa3HbIX ero paioHax ee
CpelHHe TOMOBbIE 3HA4YeHMs yBenmuwanch Ha 1,2 + 2,7 °C. MeXromoBble
KOJIeOaHHsT TeMIepaTypbl HMMEIOT [HUKJIMYECKHUH XapakTep ¢ MPOUCXOJSAT

33



COTJIaCOBAaHHO C €€ TJIOOAIBHBIMU W3MEHEHUSMH, OJHAKO MPEBOCXOASAT UX TIO
TEMIIaM pOCTa B JBa C MOJOBUMHOHN pa3a. Haubonblimii BkIIag B M3MEHUYHUBOCTDH
TEeMIIepaTypbl BHOCUT KBa3HUIIECTUCCATUIICTHUN PUTM, KOTOPBIN MPOSBISETCS HE
TOJIbKO B 3abaiikanbe, HO U B CeBepHOM TMOJIyIIApUU B 1edoM. B aToM 1ukie
MUHHUMYM TEMIIEpaTypbl BO3/lyXa MPUXOAUTCS Ha Hadano 1970-x rr., mocie yero
a0 Hadama 2000-X TIT. NPOUCXOIWIIO TIOTEIUIEHUE, T.€. BOCXOHsIIas BETBb
€CTECTBEHHOTO pHUTMA COBIAja C IMEPUOJOM HamboJee HHTEHCUBHOTO pOCTa
TEMIEPATYPhI MOCIETHUX JECATUIICTUM.

2. B 6mmxkaiie 15-20 et cienyer 0XKuaaTh 3aMEJIEHUE TOBBIIICHUS WU
Jake TOHWXKEHHE TeMIepaTypsl Bo3Ayxa B 3alaiikanbe B XOJNOIHOW (aze
KBa3UIIECTUACCATUICTHETO puUTMa. B mocieayromme rojbl BEPOSITHO HOBOE
aKTUBHOE TOTEIUIEHUE B  pe3yJbTaTe COBMHAJCHUA BOCXOJSIIEH BETBU
KBa3UIIECTUACCATUICTHETO PUTMA U MHOTOJICTHEW TEHICHIIUU.

3. B MeXroioBblX H3MEHEHHUSX aTMOC(HEpPHBIX OCaJIKOB Ha TEPPUTOPUU
3abaiikanbsi MPAKTUYECKH OTCYTCTBYIOT JOJTOBPEMEHHBIC OJIHOHAIIPABICHHBIC
TeHJeHIMU. TpeHabl 001a/1al0T BpEMEHHON HEyCTOMYMBOCTHIO. [IpuunHOi 3TOTO
SBJISETCSI TPUCYIIMA aTMOChEpPHBIM OCajKkaM LUKJIMYECKHH XapakTep HX
KojeOanuii. UepenoBaHue BIAXHBIX U CYXUX TMEPHOJIOB OIpEAeNieT 3HaK U
BENUYMHY TeHAeHIuN. Hanbompinyto 3HaYMMOCTh B KOJEOAHUSX T'OJIOBBIX CyMM
OCaJIKOB Ha OO0JbIIeH YacTH TeppuTtopuu 3abailkajabs HUMEIOT BHYTPHUBEKOBBIC
PUTMBI, TPOAOJLKUTENLHOCTHIO 0KOJIO 30 siet. B nmepuoa no 2020-x rr. oxugaercs
MOBBIIIEHHBIN (DOH aTMOC(EPHBIX OCATKOB.

4. MHoOrojeTHre W3MEHEHUsl TeMIlepaTtypbl B 3abailkaibe B 3HAYUTEIBHOU
CTEMEHU OOYCIOBJIEHBl HM3MEHYMBOCTHIO IMApPAMETPOB OOIICH LUPKYJISIIUU
atMoc(ephl, cpenu KOTOPBIX HauOoJbIIIEe BIIMSTHUE OKAa3bIBAIOT
tenekonHeknonHeie uHAeKCHl AO u SCAND, mnonokeHue TMJIaHETapHOU
BBICOTHOW (DPOHTAIIBHON 30HBI, IIOBTOPSEMOCTH (POpM aTMOCHEPHON HMUPKYISAIUN
W u E no knaccudukanuu I'.5. Banrenreiima — A.A. T'upca. [loremienue B 1970-
x — 1990-x rr., mocrmemyromas €ro MPUOCTAaHOBKA W HAMETHUBINASCA TCHACHIIUS
MOXOJIOJJaHUsI MOTYT OBbITh OOBSICHEHBI BO3JIEWCTBHEM MAaKPOIMPKYIISIIMOHHBIX
MEXaHHU3MOB.

5. MHoronetHre u3MeHEeHUs aTMOC(HEpPHBIX OCaJIKOB B 3albaiikaibe MeHee
COTJIaCOBaHbl C WM3MEHEHUSMH TMapaMeTpOB KPYMHOMACIITAOHON IUPKYJISIINH
atMoc(epbl, UeM HU3MEHEHHS TeMmIepaTypbl Bo3ayxa. Ha M3MEHUMBOCTH OCAJIKOB
0oJIbIlIee BIUSIHUE OKA3bIBAIOT PETHOHATBHBIE (DAKTOPHI.

6. Ilpeobmamanme B MHOTOJIETHEM pPEXKHME TOJOBOTO CTOKA PEK
BHYTPHUBEKOBOM ITUKIMYHOCTU OOYCIOBIMBAET HEYCTOWYMBOCTH TPEHIOB BO
BPEMEHHU W OTCYTCTBHE JJIUTEIIBHBIX OJHOHAIPABJIECHHBIX TeHIeHUUM. BMmecTe ¢
TE€M BBISBJICHBI Pa3HOHAINPABJICHHBIE €r0 U3MEHEHHUS B Pa3jIMYHBIC MO BOJHOCTHU
¢da3pl IUKIA: CTOK MHOTOBOJHBIX TIEPHOJOB TOBBIMIACTCA, &  MaJIOBOJIHBIX
camxkaercs. IIpy »TOM BO3pacTaeT, COOTBETCTBEHHO, €r0 HW3MEHYHMBOCTH U
sKcTpeMatbHOCTh. BomHocTh pex 3abaiikanbs 10 2020-x rr. OyneT MOBBIIICHHOH,
YTO HapsAy C TCHJICHIIMEW yBEIMYEHUsI CTOKa B MHOTOBOAHBIC (a3bl OOYCIOBUT
dbopMHpOBaHUE TMABOJKOB PEIKOW TMOBTOPSIEMOCTH ¥, COOTBETCTBEHHO,
BO3HMKHOBEHHUE 00JIEe YaCThIX YIPO3 KaTaCTpO(hUIECKUX HABOJHEHUH.
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7. TloBblieHne TeMIiepaTypbl Bo3Ayxa B 3a0aliKalibeé B 3UMHUN TIEPHO]T
MIPUBEJIO K YMEHBIIEHUIO 32 MTOJYBEKOBOW MEPUOJ ITPOIOKUTENBHOCTH JIEA0CTABA
B Cpe/IHEM Ha 8 JHEW W TOJIIMHBI Jibjla Ha OOJIBIIMHCTBE PEK B Mpenenax ot 4 1o
32 %. BausiHne N3MEHEHUH TOJIIHUHBI JIbJAa U, BEPOSTHO, IPOMEP3aHUs TPYHTOB Ha
BOJ0COOpaxX MPOSIBUIIOCH B YBEJIWYEHUHU JIOJM 3UMHET0 CTOKAa M €ro BEJIHMYHUHbI
OTHOCUTEJIBHO MPEIIIECTBYIONIETO yBIaKHEHUs. B Ommxkailiiee necaruierue
CYIIIECTBEHHBIX U3MEHEHUI B JIEAOBOM PEXKUME MPOUCXOIUTH HE OY/IeT.

8. 3meHeHuns KimMarta MposiBUIIUCH B TEPMUYECKOM H JICTIOBOM PEKHUME 03€p
MOBBIIICHUEM TEMIIEPATYPHI BOJIbI, YMEHBIICHUEM MPOIOJKUTEIIBHOCTH IIEPUOIA C
JIEIOBBIMU  SBJICHUSIMH, YMEHBIIEHUEM TONUHBI JbAa. [Ipeanomaraemoe B
OmmKalIMe TOABl YBEIMYCHHE aTMOC(EpPHBIX OCAAKOB W PEYHOTO CTOKa
OoOyCJIOBST POCT ypOBHEH BOJABI OECCTOYHBIX WM TMEPUOJUYECKH CTOYHBIX 03€p
3abaikambs.

9. Pecypchl Teruia B BEreTallMOHHBIM IMEPUOJ HA TeppuTopur 3abaiiKkaibs
BO3POCJIH, B TO BpEMsI KaKk B U3MEHEHUU PECYPCOB BJIard OTMEUYAETCS YEPEIOBAHUE

MIEPUOJIOB €€  TMOBBIINIEHHBIX W  TOHM)KEHHBIX  3HAYCHMUII. Poct
TEIJI000ECTIEYeHHOCTU TEPPUTOPUHU CIIOCOOCTBYET C OJHOU CTOPOHBI YBEITUUYEHUIO
BErE€TAlIMOHHOTO TIEPUOJa, a C JAPYrol — TOBBIIMICHHIO 3aCYLIJIMBOCTH.

Hactynenue ouepeqHoi (as3bl NOBBINIEHHOM YBIQXXHEHHOCTHM NPUBENET K
YMEHBUICHUIO MHJEKca 3acyunumBocTd, nobimieHuto ['TK, nokaszarens bOK nu
BKII, uro Oymer cnocoOCTBOBATH YIYYIIEHHIO arpOKJIMMATUYECKHUX YCIOBHUU.
VYPOoKallHOCTh CENbCKOXO3SMCTBEHHBIX KYJIbTYp B 3alaiikanbe, HaXOAsIIascs B
3HAQUUTENBHOM  CTENEHW II0J] BIHASHUEM HEAOCTATOYHOCTH  YBIIAJKHEHUS
TEPPUTOPHH, C €r0 YBEITUUCHUEM B OJIMKANIIEE IECITHUIETHE TOBBICUTCS.

10. B mepuon c¢ 1998 mo 2009 rr. Ha Oosblieli 4YacTH TEPPUTOPHUH
3abaifkanbCKOro Kpasi MPOU30IIIO YBEIMYEHUE KOJIMYECTBA JIECHBIX MOXKAPOB, YTO
BbI3BaHO B OCHOBHOM ToBhIIeHHeM KMIITIO, oOycioBieHHOM yMeEHBbIIEHHEM
aTMOC(EepHBIX OCAaJKOB U YCHJIMBAIOIIUMCI POCTOM TeMIIepaTypbl BO3ayXa.
OnnHako npupoaHbie (HaKTOPbl OMPEACNAIOT JUIIb MOTEHIUAIBHYIO IMOXKAPHYIO
OnacHoCTh JiecoB. KonuuecTBO mMoapoB 3aBUCUT B OOJbLIEH CTENEHU OT
aHTpOTNOTeHHbIX (akTopoB. B mepuon mo 2020-x TIT. OXHUIAETCS YMEHBIICHUE
KMIIIIO B cBsI31 ¢ MPOTHO3UPYEMBIM MOBBIIIEHUEM YBIAKHEHHOCTH TEPPUTOPHUH.
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