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I13MEHEHIHI CHE)l(HOrO IIOKPOBA H HX KJIHMATHqECKASI POJib 

A.H. KpettKe, JI. M. KHTaes, ,[(. B. TypKOB, T. r. Ka)J,OMU,esa, E. M. AH3HHa 

JfHcmumym uozpa<J;uu PAH, 109017, Moc1rna, CmapoM01iemub11l nep., 29, PoccuR 

H a OCHOBe ):laHHblX 25-neniero p5!):1a tta6JJIO):leHttH MeTeOCTaHl.l,l15!Ml1 npoBe):leH aHaJJtt3 Me)!(rO):IOBblX l1 
MHOroJJeTHl1X l13MeHeHttH napaMeTpOB nonei1 CHe)!(HOro nOKPOBa npaKTWieCKl1 MaTep11KOBOro ypomrn BBl1J:IY 
Ba)!(HOCTtt 113y •ieHtt5! ttx pontt B rno6anbHbIX KJJttMaTwiecKttx npou,eccax. YCTattoeneHbI OCHOBHbie 3aKOHOMep­
HOCTtt npoCTpaHCTBeHHOI'O pacnpe):leJJeHtt5! MaKCttMyMOB l1 aHOMaJJttH CHe)!(HOro noKposa l1 l1X B3al1MOCB5!3b c 
KJll1MaTWieCKl1Ml1 l1 oporpacj:mqeCKl1Ml1 oco6eHHOCT5!Ml1. 

Cne/KHbtll no1cpo6, ua3eMHbte u aucmanu,uounbte aan1tbte, amMoc<J;ep1wR u,up1cyJZRU,UR, Me/Kzoao6aR 
U3Me/i'iU60Cmb 

SNOW COVER CHANGES AND THEIR ROLE IN CLIMATE 

A. N. Krenke, L. M. Kitaev, D. V. Turkov, T. G. Kadomtseva, E. M. Aizina 

Institute of Geography RAS, 109017, Moscow, Staromonetnyi per., 29, Russia 

The analysis of annual and long term measurements of continental scale snow cover parameters is implemented 
on the basic of 25 years series rate, since studying of these parameters role on global climate processes is of much 
imoportance. The main lowse of spatial distribution of snow cover maxima and anomalies and their interaction with 
climate and orography peculiarities are established. Regions with different snow storage regimes depending on 
climate processes course and relief characteristics are determined. 

Snow cover, grownd and remote sensing data, atmospheric circulation processes, inter years variability 

BBE,[(EHHE 

Ctte)KHbitt rroKpos 5IBJI5IeTC5I caMhIM tiyscTBH­

• ;JbHbIM 3JieMeHTOM KJIHMaTH'leCKOll H rHAPOJIO­

nI'!e CKOM CHCTeM 3eMJIH H OAHOBpeMeHHO O)J,HHM H3 

a ell:nrnx ¢aKTopos rno6aJihHhIX H3MeHeHHtt. OH 

urpaeT Ba)KHYIO pOJib B MexaHH3Max IIOJIO)KHTeJib­

HblX H OTpnu;aTeJibHbIX o6paTHbIX CB5I3ett, B03HHKa­

IOIIU1X B rrpou;ecce 3BOJIIOU:HH rrpHpO)J,HOll CHCTeMbI 

3 rnn. B rrocne;::i;Hne ro;::i;hr llHCTHTYT reorpaqnrn 

P AH B0306HoBHJI Tpa;::i;nu;nro [KomJZ5lK06, 1968; 
P 'mep, 1945; TfyMa1Co6, 1984; Jones, 1988; 
~ o ilyakov et al., 1982] HCCJie)J,OBaHHll IIJiaHeTapHbIX 

D perHOHaJibHbIX oco6eHHOCTett CHe)KHOro IIOKposa. 

L rnsHoe BHHMaHHe y;::i;eJI5IeTc5I Me)Kro;::i;oshrM H MHO­

m .aeTHHM H3MeHeHH5IM IIJIOIIJ.a)J,H H BO)J,03arraca 

CH )KHOro IIOKposa B 3aBHCHMOCTH OT rno6aJibHbIX 

ll3MeHeHntt OKpy)Karoru:ell: cpe;::i;hr. B HaCT05IIIJ.ee spe-

rn 3Ta rrporpaMMa ;::i;aJieKa OT 3asepIIIeHH5I. Ilo3TO-

B HaCT05IIIJ.Hll ofoop BKJIIO'leHbI TOJibKO OT)J,eJib­

Hhle pe3yJihTaTbI rJiaBHbIX HarrpasJieHHM HCCJie;::i;o­

BaHHll:: C03)J,aHHe 6aHKa ;::i;aHHbIX 0 CHe)KHOM IIOKpO­

se; Me)KrO)J,OBbie H3MeHeHH5I rrpoCTpaHCTBeHHOM 

crp y KTYPbl CHe)KHOro IIOKposa B CB5I3H co CMeHOM 

OpM aTMoc¢epHOM U:HPKYJI5IU:Irn; BJIH5IHHe CHe)K-

Haro IIOKposa Ha KJIHMaT corJiaCHO 6aJiaHCOBbIM 

pactieTaM H corJiaCHO 3KCrrepHMeHTaM c MO)J,eJibIO 

o6ru;ell: U:HPKYJI5Ill;HH aTMOCc:j:JepbI. 

,[(AHHhIE 0 CHE./K.HOM IIOKPOBE 

HatIHHa5I c 1966 r., OT;::i;en CHHOIITHtiecKoro 

aHaJIH3a NESDIS s CIIIA e)KeHe;::i;eJibHo cocTaBJI5IeT 

rJio6aJihHbie KapTbI IIJIOiu;a)J,H CHe)KHOro IIOKposa Ha 

OCHOBe cnyTHHKOBhlX CHHMKOB B BH)J,HMOM )J,Hana30-

He. 3TH KapTbl pacnpoCTpaH5IeT 11,eHTP rJI5IU:HOJIO­

rH1IeCKHX ;::i;aHHhlX npn KoJiopa;::i;cKOM yHnsepcnTeTe 

B EoyJI;::i;epe. fopa3;::i;o CJIO)KHee npo6neMa ;::i;ttcTaH­

U:HOHHhlX H3MepeHHll TOJIIu;HHbI CHera HJIH era BO)J,­

HOro 3KBHBaJieHTa. B npHHU:Hne OHM MoryT 6hITh 

orrpe;::i;eJieHhI no norJioru;eHHIO cHeroM ecTeCTBeHHbIX 

(rraCCHBHbIX) MHKpOBOJIHOBblX H3JiytieHHll IIO)J,CTH­

JiaIOru;ero cHer rpyHTa. PerHoHaJihHbie pa3JIH1IH5I s 

3THX H3Jiy1IeHH5IX HCKJII01IaIOTC5I 6naro;::i;a p5I H3Me­

peHH5IM B pa3JIH1IHbIX MHKpOBOJIHOBbIX ;::i;nana3oHax. 

Pa3JIH1IH5I s HHTeHCHBHOCTH H3JiytieHHtt (5IpKOCTHOM 

TeMnepaType) B IIOJIOCaX 19 fru: H 37 fru; KOp­

peJIHpyIOTC5I c TOJIIu;HHOM CHera. 5IpKOCTHa5I T eM­

rrepaTypa s 3THX ;::i;narra3oHax peryn5IpHo H3Mep5I-
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A.H. KPEHKE 11 j!,P. 

eTCSI c aMepHKaHCKHX CTIYTHHKOB, 3aTiyCKaeMhIX c 

1977 r. Hag sceM CesepHhIM TioJiyIIIapneM. OgttaKo 

aJiropHTM Tiepecqern ee B TOm:~HHY ettera [KoH8-
pambel3, 1965; Puxmep, 1945; Barry, 1990; Chang 
et al. , 1987; Jones, 1988] pa3pa60TaH TOJihKO gJI51 

YCJIOBHH cyxoro CHera B OTCYTCTBHH rJiy6HHHOro 

HHeSI, OTCYTCTBHH Ta5JHHSI, OTCYTCTBHH CHJibHO 

Tiepece'!eHHOI'O peJihe¢a H JieCOB, BhICTyTiaIO~HX 
Hag CHe)KHbIM TIOKPOBOM. )KngKa51 Boga H i:1epeBb5J 

caMH H3Jiy'!aIOT MHKposoJIHhI. B pe3yJihTaTe pac­

'IeTHhre TOJI~HHbI CHera OKa3hIBaIOTCSI 3aHH)KeH­

HbIMH BTIJIOTh go TIOJIHOro HC'Ie3HOBeHHSI CHera Ha 

MHKpOBOJIHOBhIX H306pa)KeHHSIX. fJiy6HHHbIH HHeH, 

gJISI 06pa3osaHHS1 KOToporo HY)KHO He Mettee 10 
gtteH. c TeMTiepaTypoH. HH)Ke 10 rpagycos, TipnsogHT 

K TipeyseJIH'!eHHIO TOJI~HHbI CHera, TaK KaK TIOrJIO­

~eHHe MHKpOBOJIHOBbIX H3Jiy'IeHHH ycHJIHBaeTCSI 

6JiarogapS1 TIOBTOpHbIM OTpa)KeHHSIM B TOJI~e CHera. 

CosMeCTHO c nccJiegosaTeJISIMH H3 KoJiopag­

CKoro yttnsepcnTeTa MhI cpaBHHJIH gaHHhre o6pa-

6oTKH gHCTaH~HOHHbIX H3MepeHHH H Ha3eMHhIX 

gaHHhrx Ha o6IIInpttoH. TeppHTOPHH BocTO'IHo-Espo­

TiettcKOH H 3aTiagHO-CH6HpCKOH paBHHH [Barry, 
1990; Barry et al., 1996; Fallot et al., 1994 ]. Ha 

3TOH TeppHTOpHH cpegttee paCCTOSIHHe Me)Kgy CTaH­

~HSIMH, HCTIOJib30BaHHbIMH B 6aHKe Ha3eMHhIX gaH­

HhIX 0 CHere, paBHOe TIPHMepHO 100 KM, COTIO­

CTaBHMO c pa3MepaMH TIHKCeJI Ha H306pa)KeHHSIX 

SlpKOCTHOH TeMTiepaTyphI ( 40 x 40 KM). 

K HacTOSl~eMy speMeHH cpasttettne BhIIIOJIHe­

HO TOJibKO gJISI gsyx CHHMKOB - 3a 9 H 27 ¢espaJISI 

1989 r. c ,,peTipe3eHTaTHBHbIMH" CHeroMepHbIMH 

C'beMKaMH 10 H 28 ¢espaJIS1 1989 r. Bee C'heMKH 

BbIIIOJIHSIJIHCh s6JIH3H MeTeopoJIOrH'IeCKHX CTaHIJ,HH 

Ha 3aJieceHHOH H OTKpblTOH MeCTHOCTSIX OKOJIO Ka)K­

g oH. CTaHIJ,HH. ,ll,JIHHa MapIIIpyTOB - 1 KM B Jiecy H 

2 KM B TIOJie. ,ll,aHHbie Tiapbr MapIIIpyTOB (JieCHOro H 

OTKpbITOro) ocpegHSIJIHCh co B3BeIIIHBaHHeM, TipO­

TIOpll,HOHaJihHbIM gOJISIM JieCOB H OTKpbITOH MeCT­

HOCTH, B pagnyce 50 KM BOKpyr CTaHIJ,HH, ou,eHeH­

HhIM Ha rJia3 TIO KapTe JieCOB M-6a 1:2 500 000 c 

TO'IHOCThIO go 10 % . KaK gJISI gncTattu,HOHHhrx, TaK 

H gJISI Ha3eMHbIX gaHHbIX 6hIJIH TIOCTpOeHhI KapTbI 

BOg03aTiaca B H30JIMHHSIX (pHc. l, a H pHc. l, 6) . 
QqesHgHO 3aHH)KeHHe TOJI~HHhI CHera H ero 

BOgHoro 3KBHBaJieHTa TIO gHCTaHIJ,HOHHbIM gaHHhIM. 

ITpoaHaJIH3HpyeM Tiogpo6ttee KapThr 3a 27 H 28 
¢espaJISI. fIOJIO)KeHHe rpaHHil,hI CHe)KHOro TIOKposa, 

TipOHHTepTIOJIHpoBaHHOH TIO Ha3eMHhIM gaHHhIM, 

TipaKTH'IeCKH cosTiagaeT c ero rpattnu,eH. Ha CTiyT­

HHKOBhIX CHHMKax B BHgHMOM gHaTia30He. 3aTiag­

HaSI rpattnu,a cJiegyeT TipH6JIH3HTeJihHO 35° s.g. Ha 

MHKpOBOJIHOBhIX H3o6pa)KeHHSIX CHe)KHbIH TIOKpOB 

He sngeH 3aTiagttee 40° s.g. H ga)Ke BHYTPH Tpey­

roJihHHKa BoJiorga-MarHHTOropcK-PS13aHh K soc­

TOKY OT 40° s.g. JlHHHSI BoJiorga-MarttHToropcK 

6 1rn3Ka K cesepttoH. rpattnu,e OTTeTieJIH. KoJIH'!eCTBO 

)KHgKOH BOghr, o6pa30BaBIIIeHCSI B pe3yJihTaTe Ta­

SIHMSI, Tiogc'!HThIBaJiocb TIO ¢opMyJie M.A.BeJIHKa­

ttosa , KaK 3,5 MM, TIOMHO)KeHHbie Ha cyMMY TI0-
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JIO)KHTeJihHbIX rpagyco-gHeH TIO cpegttecyTO'IHOH 

TeMTiepaType 3a TipegIIIecTByID~He gHH. OgttaKo 

3TO KOJIH'IeCTBO He MO)KeT TipeBhIIIIaTh 12 % OT seca 

ettera - ero sogoygep)KHBaIO~eH. cTioco6ttocTH. Ifa-
6hITO'IHaS1 soga yxogHT B rpyHT HJIM s CTOK. ITo­

BHgHMOMy, B TipegeJiax TpeyroJibHHKa cy~eCTBeH­

HYIO pOJih B 3aHH)KeHHH TOJI~HHhI CHera Ha gHC­

TaHIJ,HOHHhIX CHHMKax nrpaeT H3Jiy'Iettne Jieca . K 

rory OT JIHHHH PS13aHh-MarHHToropcK TaSIHHe 6hr­

JIO HHTeHCHBHee, 'IeM BHYTPH TpeyroJihHHKa, ogtta­

KO Ha CHHMKax 3TOH JIHIIIeHHOH Jieca TeppHTOpHH 

CHer BHgeH. BTipO'IeM, H B CTeTISIX CHera He BHgHO 

3aTiagttee 40° s.g. TaM KOJIH'!eCTBO )KHgKoH. BO}:lhI 

6oJihIIIe 10-15 MM BOgHoro 3KBHBaJieHTa (pHC. 2) . 
,ll,HCTaHIJ,HOHHhTe H Ha3eMHhie gaHHbie MaJIO 

OTJIH'IaIOTC5I gpyr OT gpyra TOJihKO B CTeTISIX K 

socToKy OT IO)Kttoro YpaJia H Myrog)Kap, rge OTTe­

TieJieH. B ¢espaJie 1989 r . He 6bIJIO. Cpasttem1e 

gHCTaHIJ,HOHHbIX H Ha3eMHhIX gaHHhlX Hag XOJIOg­

HOH (6e3 OTTeTieJieH.) cesepo-espoTiettcKoii H 3aTiai:1-

Ho-rn6npcKOH TaHroH CBHgeTeJihCTByeT' 'ITO Tipey­

MeHbIIIeHHe TOJI~HHhl CHe)KHOro TIOKposa gHCTaH­

Il,HOHHblMH H3MepeHH51MH H3-3a H3Jiy'IeHHSI gepeBh­

es MaJIO 3aBHCHT OT HX TIOpOghI (ogHHaKOBO B 

COCHOBhlX, eJIOBhIX H TIHXTOBbIX Jiecax) . CTeTieHb 

3aHH)KeHMSI CHero3aTiaCOB 3aBHCHT rJiaBHbIM o6pa-

30M OT CTIJIOIIIHOCTH H CTeTieHH COMKHYTOCTH (TIOK­

pbITHSI) Jiecos. Pacxo)Kgettne B TOJI~HHe cttera B03 -

pacrneT OT 20-25 CM (OKOJIO 50 MM BOgHoro 3K­

BHBaJieHTa) B pegKOH 3aTiagHOCH6HpCKOH Taiire c 

6oJIOTaMH go 50-60 CM (100- 150 MM B .3 . ) B 

TIJIOTHOH espoTieHCKOH rniire. B pe3yJihTaTe Ha MHK­

posoJIHOBhIX H306pa)KeHHSIX 28 ¢espaJISI, B OTJIH'!He 

OT CHHMKOB B BHgHMOM gHaTia3oHe, soo6~e He 

pacTio3ttaeTCSI ctte)!(Hhrii TIOKpos s KapeJIHH. 

Ifa BhrIIIeTipnsegettttoro attaJIH3a cJiegyeT, 'ITO, 

BO-TiepBbIX, go HaCTOSl~ero speMeHH Ha3eMHhie 

gaHHhie SIBJISIIOTCSI TipegTIO'ITHTeJibHbIM HCTO'IHHKOM 

HHcPOpMaIJ,HH 0 TOJI~HHe CHe)KHOro TIOKposa H BO­

go3aTiace B HeM, a, BO-BTOpbIX, 'ITO cpastteHHe 

gHCTaHIJ,HOHHhIX H Ha3eMHbIX gaHHbIX Ha 061IIHp­

HbIX TeppHTOpH51X MO)KeT 6hlTb HCTIOJih30BaHO gJISI 

pa3pa60TKH MeTogoB BHeceHHSI TIOTipaBOK B gHC­

TaHIJ,HOHHhle gaHHhle gJISI y'!eTa MHKpOBOJIHOBhlX 

H3Jiy'IeHHH )KHgKOH BOghI B CHery H BhICTyTiaIO~HX 

Hag HHM gepesbeB • 

.Uo Hegasttero speMeHH see Ha3eMHhie gaHHhie 

6bIJIH paccpegOTO'!eHbl Me)Kgy MHO)KeCTBOM pacTie­

'IaTaHHbIX MeTeopoJiornqecKHX MeCSl'IHHKOB (oKoJio 

250 B rog H OKOJIO 6000 3a 25 JieT), TIOCTeTieHHO 

nc4e3a10~nx H3 06pa~eHHS1. Mhl cocTaBHJIH EattK 

gaHHhIX 0 CHe)KHOM TIOKpose TIO 6oJiee '!eM 1000 
cTattu,HSIM Ha TeppHTOpHH CHr n cTpatt EaJITHM, 

T. e. TIO 6hrnIIIeH. TeppnTopnn CCCP, 3a 25 JieT c 

1966 TIO 1990 rr • .Uo 1966 r. HHOH 6hrJia MeTOgHKa 

H3MepeHMH BHe MeTeOpOJIOrH'IeCKHX TIJIO~agoK, 

KpoMe Toro gaHHhre go 1966 r. y)Ke o6o6~aJIHCh c 

oco6bIM BHHMaHHeM K CTaTHCTH'IeCKHM xapaK-
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I13MEHEHJ15I CHE>KHOI'O JJOKPOBA 
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Puc. 1. TOJIIll,ttHa CHera no Ha3eMHhlM 11 KOCM11qecKHM ii,aHHhIM. 

a - TOJI!l\11Ha CHera, pacq11rnHHa5! no aJirop11TMY qaHra [Chang et al., 1987] no 11306paJKem110 
Ha 27 cjJespaJI51 1989 r. 1 - rpaHl1L\hI np11p0/1Hh1x 30H; 2 - rpaH11L(a CHeJKHOro noKposa no 
KOCM11qeCKl1M CHl1MKaM B Bl1/111MOM 1111ana30He; 3 - o603HaqeHl151 np11pOJ1HbIX 30H: Ila - TYH):lpa, 
Ilb - IOJKHa51 rntira, lie - cenepHa51 11 cpe/1H5151 rntira, lid - ropHa51 rntira, lie - ropHhie 
CMernaHHhie Jieca, III - CMernaHHh1e 11 rn11poKOJ111cTBeHHh1e Jieca, IV - cTen11, V - rrycThIHl1 11 
noJiynyCTb!Hl1. 6 - TOJl!l\11Ha CHera ITO Ha3eMHblM 11aHHbIM. 

T epHCTKaM noKpOBa, a He K oco6eHHOCT5IM OT):leJih­

HhIX JieT [Konmtee, 1982 ]. 
HhIX" (penpe3eHTaTHBHbIX) MapIIIpyTOB B6JIH3ll 

Ka)K):IOM CTam:r:uu - JieCHoro ll Ha OTKpbITOM MeCT­

HOCTH. B lIHCJIO xapaKTepHCTHK, HapSIAY c TOJI­

ll(HHOM, nJIOTHOCTbIO ll BO):I03anacoM CHe)KHOro noK­

poBa, BXO):l5IT BpeMeHHhie 3KCTpeMyMhI ll cpe):IHHe 33 

EaHK ):laHHnrx BKJI1011aeT 6oJiee 30 xapaKTe­

pucTHK CH era ):IJI5I Ka)K):lhIX 5 HJIH 10 ):IHeli ):IJI5I 

M eTeopoJioru11ecKux nJiom:aAOK u ):IJISI ,,JiaHAIIIaq>T-
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A.H. KPEHKE l1 /l,P. 

80" 

60° 

40° 40° 60° 

Pttc. 2. KoJIWieCTBO )l(HJl:KOM BOJl:bl, nocTynttBIIIeM B CHe)l(HYIO TOJI~Y 3a neptto;:i: c 19 cpespam1 no 

26 cpespam1 1989 r., B MM BOJl:HOrO 3KBHBaJieHTa. 

1 - KOJIM"leCTBO TaJIOH BO):\bl B TO"IKax; 2 - 1130JIMHl111 KOJIM"lecrna TaJIOH BO):\bI; 3 - rpaHMI.\bl 30H c pa3HOH CTeneHblO rrpOMa"l11BaHMSI 

CHe)l<HQrO noKpOBa; 4 - o6o3Ha"leHl1SI 30H c pa3HOH CTeneHblO npoMa"l11BaH11SI; I - npoMa"111BaH11e OTCYTCTByeT, II - TOJIII.\ a CHera 

"laCTM"IHO HaCblll\eHa BOJIOH, III - TOJIII.\a CHera IlOJIHOCTblO HaCblll\eHa BOJIOH, IV - CHer nOJIHOCTblO CTaSIJI . 

50° 60° 70° 20° 80° 40° 60° 80° 100° 140° 160° 180° 

Pttc. 3. MaKCHMaJlbHbIM 3anac BOJ:i:bl B CHe)l(HOM noKpose B 1987 r. B MM BOJl:HOro 3KBHBaJieHTa. 

5-10 )].Helf no MeTeOpOJIOI'lPieCKOH IIJIOID,a]l.Ke, a 

TaK2Ke rrpocTpaHCTBeHHhie 3KCTpeMyMbl H cpe]].HHe 

no MaprnpyTaM ]l.aHHbie 0 HaJIHlJHH BO]l.bl B CHery, 

Jie}l.51HbIX KOpOK, 0 MHKpopeJihe¢e rrosepXHOCTH 
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CHera H 0 CTerreHH IIOKpbITOCTH HM TeppHTOpHH. 

BanK cna6)J(eH 060JI01IKoli, BKJIIOllaIOm;e:if rrporpaM­

MhI KOHTPOJI51 KalleCTBa ]l.aHHbIX B COOTBeTCTBHH co 

crreu:naJihHhlM na6opoM KPHTepneB ocpe]].neHH51 , 



113MEHEHI15! CHE>KHOI'O IIOKPOBA 

BhI6opa 3KCpeMyMOB, HX L(aT, rpaL(aU,HH no Be­

JIHl.J:HHe 3Hat.IeHnli n T.J:\. Bee L(aHHhre npHB513aHhr K 

reorpa¢nt.IeCKHM KOOpL(HHaTaM CTaHU,HH, l.J:TO L(aeT 

B03MO)KHOCTb BbIIIOJIH51Tb aBTOMaTHt.IeCKOe nOCTpO­

eHHe H cpasHeHHe KapT Ha KOMnhIDTepe. Ilpn aBTO­

MaTHt.IeCKOM Bhr6poce L(aHHbIX Ha noJie KapTbI Ka)K­

L(a51 CTaHU,H51 CHa6)KeHa 3Hat.IKOM, 3aBHC51lil,HM OT 

rpaL(au,nn, KyL(a nonaL(aIDT H3MepeHHhre Ha Hett 

3Hat.IeHH51 TOH HJIH L(pyroli xapaKTepncTHKH cHera. 

3To noMoraeT npn pyt.IHOM nposeL(eHHH H30JIHHHH, 

n03BOJI51IDlil,eM Jiylffile Yt.J:eCTb oco6eHHOCTH peJibe¢a. 

ME./KTO)J;OBbIE H3MEHEHIHI 
CTPYKTYPbI IIOJHI BO)J;03AIIACA 

CHE./KHOro IIOKPOBA 

Ha OCHOBe onncaHHOH 6a3hI L(aHHhlX 6bIJI noc­

TpoeH 3JieKTpOHHhrli ATJiac e)KeroL(Hhrx KapT ce3oH­

HhIX MaKCHMYMOB BOL(03anacoB B CHe)KHOM noKpose. 

CTyneHH Me)KL\Y H30JIHHH51MH He ocTaBaJIHCh noc­

T051HHhIMH, MeH5151Cb c yt.IeTOM l.J:HCJia CJiyt.Iaes, npH­

XOL(HBIIIHXC51 Ha Ka)KL(YID rpaL(aU,HID. IlpHH51Ta CJie­

L\YIDID;a51 mKaJia H30JIHHHH: 0, 25, 50, 75, 100, 150, 
200, 300, 400, 500, 750 MM BOL(03anaca B BOL(HOM 

3KBHBaJieHTe. B Kat.IeCTse npnMepa noKa3aHa KapTa 

3a 1987 r. (cM. pnc. 3). Ha Heli, KaK n Ha L\pyrnx 

23 KapTax MaKCHMYMOB BOL(03anaca Mbl MO)KeM 

BbIL(eJIHTb OCHOBHhie THnhI 3aKOHOMepHOCTeH npOCT­

paHCTBeHHOro pacnpeL(eJieHH51 cHe)KHOro noKposa. 

IIocTpoeHbr TaK)Ke e)KeroL(Hhre KapThI aHoMaJIHH 

cHero3anaca. 3Tn aHoMaJIHH pacct.IHThIBaJIHCh no 

peryJI51pHOH ceTKe, KaK OTHOmeHHe BOL(03anaca, 

npOHHTepnOJIHpoBaHHOro Me)KL(y H30JIHHH51MH B 

n,aHHOM ron,y K ero 3Hat.IeHH51M Ha cpen,Heli 3a 25 JieT 

KapTe. PaccMoTpHM n51Th ocHOBHhlX ¢aKTopos ¢op­

MHposaHH51 H oco6eHHOCTeH noJieli BOL(03anaca B 

CHe)KHOM noKpose KOHTHHeHTaJihHOro MaCmTa6a. 

IlOCTOYHHbie oporpacpw1ecKH 

o6ycJIOBJieHHbie oco6eHHOCTH 

Ilpe)KL(e scero OTHOCHTeJibHO nOBbIIDeHHOe KO­

JIHt.IeCTBO CHera B ropax H Ha B03BbIIDeHHOCTYX, 

oco6eHHO Ha nx HaBeTpeHHhIX CTopoHax. BhlCOKHe 

x pe6Thr HCKJIIDt.IeHhr H3 3Toro aHaJin3a. CoCTas­

JieHwe L(JIY HHX e)Keron,HhIX KapT HeB03MO)KH0 TOJib­

KO Ha OCHOBe Ha6JIIDL(eHHbIX n,aHHbIX - Heo6XOL(HMO 

Mon,eJinposaHne oporpa¢wt.IeCKHX ocan,KoB. Ka)K­

L\hIH ron,, He3aBHCHMO OT npeo6Jian,aroru;ero THna 

aTMoc¢epHOH U:HPKYJI51U,HH, 6oJihmOe KOJIHt.IeCTBO 

cHera Ha6JIIDL(aeTCY c 3anaL(Holi cTopoHhI YpaJia c 

nOCT051HHbTM MaKCHMYMOM B 6acceliHe p . 1Iycosa51, 

H s 3anaL(Hhrx npeL(rOpb51X AJITa51. B Ky3HeU,KOM 

AJiaTay OTMet.IaeTCY HeH3BeCTHbIH L(O CHX nop 

MaKCHMyM, cpaBHHMbIH c KaMt.IaTCKHM, HeH3BeCT­

Hhie L\O CHX nop MaKCHMYMbI Ha6JIIDL(aIDTC51 B 3anaL(­

HbIX t.IaCTYX scex CpeL(He-Cn6npcKnx Haropnli. 

fJiaBHhlH MaKCHMYM paCTIOJIO)KeH o6hil.J:HO Me)KL(y 

HH)KHHM Tet.IeHneM peK IloL(KaMeHHa51 n Htt)KHY51 

TyttrycKa. 3THM o6h51CH51IDTC51 MeCTHhre oco6eH-

HOCTH not.Is H pacTnTeJihHOCTH. E)KefOL(HO Ha6JIIDL(a­

eTC51 no51c BhrcoKoli cHe)KHOCTH BL\OJih MyroL()Kap n 

MaJIOCHe)Khe B BOCTOl.J:HOH nOL(BeTpeHHOH t.IaCTH Ka -

3axcKoro MeJIKoconot.IHHKa. KJinMaTnt.IeCKH o6yc­

JIOBJieHHhre MHHHMYMbI CHe)KHOCTH B KOTJIOBHHaX 

BocTOIIHOH .5IKyTHH n 3a6aliKaJih51 eru;e 6oJiee noL(­

t.IepKHYThl oporpa¢nt.IeCKHMH npHt.IHHaMH. 

IlOCTOYHHhie KJIHMaTH'IeCKH 

o6ycJIOBJieHHbie oco6eHHOCTH 

B nepsyro oqepeL(h cpeL(H TaKnx oco6eHHOCTeli 

BbIL(eJI51eTC51 e)KefOL(HbIH a6coJIIDTHbIH MaKCHMYM 

TOJIIIJ,HHbI CH era Ha BOCTO'IHOM no6epe)Kbe KaM -

t.IaTKH. Ka)KL(bIH roL( L(a)Ke Ha yposHe MOp51 BOL\03a­

nac cHe)KHOro noKposa TaM npesbrUiaeT 500 MM, a 

ero TOJilil,HHa 3,5 M. IloCT051HHbIMH oco6eHHOCT51MH 

KJIHMaTa o6ycJIOBJieHhI TaK)Ke OTHOCHTeJihHO 60Jib­

mne 3anacb1 CHera Ha cesepe BocTOt.IHOH Esponhr, 

6oJibUIOe KOJIHt.IeCTBO cHera Ha CaxaJIHHe H 6epery 

OxoTCKOro MOp51. E)KeroL(HO H3-3a OTHOCHTeJihHO 

BbICOKOH TeMnepaTypbI B03L(yxa H IIaCTbIX OTTene­

Jieli co cMeHoli L\O)KL(eli co cHeronaL(aMH MaJihI 3ana -

Chi CHera Ha 3anaL(e BocTOt.IHO-Es ponelicKoli pas­

HHHhI K 3anaL(y OT peK Ll,ayrasa H Ll,Henp, Ha 

6oJihUieli t.IaCTH YKpaHHhI, s pasHHHHO.H t.IaCTH 

KphrMa H CesepHoro KasKa3a. Ka)KL(hIH roL( H3-3a 

HH'ITO)KHbIX 3HMHHX ocan,KOB, HeCMOTp51 Ha HH3KHe 

TeMnepaTyphl B03L(yxa, MaJihI CHero3anach1 Ha Ty­

paHCKOH HH3MeHHOCTH H B 3a6aliKaJibe B cpeL(HeH 

IIaCTH 6acce.HHa AMypa. 

IlOCTOYHHbie oco6eHHOCTH, o6ycJIOBJieHHbie 

oporpa¢w1eCKHMH BOJIHaMH B 061.11eM 

3anaL(HOM aTMOCcpepHOM IlOTOKe 

TaKHMH oco6eHHOCT51MH MhI Ct.IHTaeM e)KeroL(­

Ho IIOBTOp51IDlil,HHC51 Il051C IIOHH)KeHHOH CHe)KHOCTH 

B 3anaL(HOH H n051C nOBbIIDeHHOH CHe)KHOCTH B 

BOCTO'IHOH t.IaCT51X 3anaL(HO-CH6HpCKOH HH3MeH­

HOCTH, Ha KOTOpblH o6paTHJI BHHMaHHe B.f.XoL(a­

KOB BO speM51 BhlnOJIHeHHOH HM OL(Hopa30BOH CHe­

roMepHOH C'heMKH nonepeK 3anaL(HOH Cn6HpH [Xo-
8aKo6, 1978]. YpaJI npOT51HYJIC51 Ha 2000 KM none­

peK OCHOBHOro B03L\YllIHOro TIOTOKa H nOL(06Ho Kop­

L(HJibepaM Bhl3bIBaeT o6pa3oBaHHe B HeM BOJIH L(JIH­

HOID B 1500 - 2000 KM. BoCXOL(51lil,He B03L\YIDHbie 

nOTOKH npeo6JiaL(aIDT Han, YpaJIOM, HHCXOL(51lil,He 

cpa3y 3a HHM HaL\ 3anaL(OM 3anaL(Ho-Cn6npcKoli 

HH3MeHHOCTH, H BHOBb BOCXOL(51lil,He - B ee BOCTOt.I­

HOH t.IaCTH. '.:ho cnoco6cTsyeT npoHHKHOBeHHID s 

3anaL(HyID Ctt6Hph npHHOC51ID;Hx cHer U,HKJIOHOB, s 

TOM l.J:HCJie TaK Ha3hIBaeMbIX ,,Hblp51IDlil,HX" c cesepa. 

IIepHO)J,HlfecKu nosTopYIOl.llHecY oco6ettttocTH, 

o6ycJIOBJieHHbie Me2KrOJJ,OBOH CMeHOH 

npeo6JiaJJ,aro1.11ux THnos 

aTMOCcpepHOH u,upKy JIYU,HH 

3TH oco6eHHOCTH xopomo BHL(Hbl Ha KapTax 

aHOMaJIHH (pttc. 4 H 5). TaK s 1986 r. (Ta6JI. 1), 
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KaK H B ;::i;pyrtte rQ;::(bI c npeo6JiaJJ;aHHeM 3HMOH 

30HaJihHOH II,HPKYJI51II,HH no KJiaccmpttKaII,HH 

B. JI. L(3ep;::i;3eeBCKOro [,43epa3ee6CICUU u ap., 1946 ], 
BO BCex perHOHax c oca;::i;KaMH aTJiaHTH•IeCKOro npo­

HCXO)KJJ;eHH51, T. e. no sceii: TeppttTopim CHf KpoMe 

L(aJihHero BocToKa, BOJJ;03anac B CHery 6hrn BhIIIIe 

HOpMbl B n051Ce Me)KJJ;y 48 H 62 rpa;::i;ycaMH. IlpeBbI­

IIIeHHe HopMhI ;::i;ocTttraeT 1,8 H ;::i;a)Ke 2,0. K ceBepy 

H 10ry OT :noro no51ca CHero3anachr 6hIJIH HM)Ke 

HOpMhr. B KphIMY, Ha CesepHOM KaBKa3e, Ha 10re 

3a6aii:KaJib51, a TaK)Ke H Ha Taii:Mhrpe OTHOIIIeHtte 

cHero3anacoB K HopMe He npeBhIIIIaJIO 0,5. 
Hao6opoT, B ro;::i;hr c npeo6Jia;::i;aHtteM Meptt­

;::i;ttoHaJihHOH II,HPKYJI51II,HH 3HaKH aHoMaJIHH MeH51-

IOTC51 OT OJJ;HOro MepHJJ;HOHaJihHOro ceKTOpa K CJie­

;::i;y10m;eMy. B 1988 r. aHoMaJIHH 6h1JIH paBHhI 1,5 -

2,0 BO MHOrttx paii:oHax BocTOlJHOH Esponhr: Ha 

Cpe;::i;HepyccKoii: B03BhIIIIeHHOCTH, B II,eHTpaJihHOH 

qacTH 6acceii:Ha BoJim H B ;::i;pyrttx. Ha ceBepe 

3ana;::i;Hoii: Ctt6ttptt H B Cpe;::i;Heii: Ctt6ttptt aHoMaJIHH 

6hrJIH MeHbIIIe e;::i;ttHHII,hI. B CeBepHoii: H ll,eHTpaJih­

HOH 51KyTHH CHero3anaChI 6hIJIH BhIIIIe HOpMbI, B 

BocTOlJHOH .5IKyTttH tt Ha cesepe L(aJibHero BocToKa, 

BKJII01Ja51 KaMlJaTKY, CH OB a HH)Ke. I1 pOTHBOnOJIO)K­

Hhie 3aKOHOMepHOCTH, HO TaK)Ke c qepe;::i;osaHHeM 

3HaKOB aHOMaJIHH Me)KJJ;y MepHJJ;HOHaJihHhIMH ceK­

TOpaMH, Ha6JIIOJJ;aJIHCh B 1990 r. B 3TOM ro;::i;y 

cHero3anac 6hrJI Htt)Ke HOpMhl B BocTOlJHOH EBpone 

tt B BocTOtJHoii: Ctt6ttptt H BhrIIIe HOpMhI B 3ana;::i;Hoii: 

Ctt6ttptt H Ha L(aJihHeM BocToKe. CooTBeTcTsy10m;tte 

THnhI aTMoc¢epHOH II,HPKYJI51II,HH MoryT 6hrTh OTHe­

ceHhI K C (3ttMa 1986) H E (3ttMa 1990) ¢opMaM no 

KJiaCCHcPHKaII,HH f . .5I.BaHreHreii:Ma (BaHZe/-lUUM, 
1935] H K pa3JIHlJHhIM Ha6opaM MepHJJ;HOHaJihHhIX 

3JieMeHTapHhrx IIHPKYJI51II,HOHHhIX MexaHH3MOB 

(31J,M) no KJiacrn¢ttKaII,HH B. JI . L(3ep;::i;3eeBcKoro 

[,43epa3ee6CKUU U ap., 1946]. 
XapaKTepHhre npocTpaHCTBeHHhre pa3MephI 

nepHOJJ;HlJeCKH nOBTOp51IOID;HXC51 aHOMaJIHH CHe)KHO­

ro noKpOBa, o6ycJIOBJieHHhIX Me)Kro;::(OBhIMH Baptta­

II,H51MH II,HPKYJI51II,HH aTMoc¢ephI, COCTaBJI51IOT OKO­

JIO 2000 KM, a 3HalJHT pa;::i;ttyc KOppeJI51II,HH CHero-

3anacoB COCTaBJI51eT OKOJIO 1000 KM. TaKHM o6pa-

Ta 6 JJ 11 u: a I . q11cJio ;:\Hett c 30HaJihHOH H MepHJ:IHOHaJihHOH 
U:HPKYJIHU:HeH B 3HMHHe MeCllLl,bl - c H0116p11 IIO M3JlT 

ql1CJIO ;:\Heil C ql1CJIO ):\Heil C 
ro;:\hl, p ernOH 30HaJJbHOil Mep11A110HaJibHOil 

u,11pKy n11u:11eil l.\11PKY Jilll.\11eil 

1985/1986 
BocT04Ha11 Esporra 78 73 

C11611pb 99 52 
}J,aJibHl1il BOCTOK 65 48 

1987/1988 
BoCT04Ha11 Espana 69 83 

C11611pb 71 81 
}J,aJJhH11il BOCTOK 60 92 
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30M, aHOMaJUIH CHe)KHOro noKpOBa OXBaThIBaIOT 

nJiom;a;::i;tt 6oJihIIIMe, tJeM aHOMaJIHH oca;::i;KOB, HO 

MeHhillHe, tJeM aHOMaJIHH TeMnepaTyphl B03JJ;yxa. 

CJiyqauHhie MaKcttMYMhr, 06ycJIOBJietttth1e 

,TJ,Jil1TeJibHhIM CTaII,110HHpOBaH11eM 311MHl1X 

aTMOCcpepHbIX cppOHTOB Ha nep11cpep1111 

,TJ,OJirm1mBy1II,11X 6JIOK11pyt01II,l1X attT11II,11KJIOHOB 

TaKtte ¢poHThI 6oraThl oca;::i;KaM11 H MoryT 

OTpa)KaTbC51 Ha KapTaX ro;::i;OBbIX MaKCHMyMOB CHe­

ro3anacoB. KaK npaBHJIO, TaKtte MaKCHMYMhI o6pa-

3YIOT, KaK H caMH cPPOHThI, noJIOrtte ;::i;yrtt JJ;JIHHOH 

nOp51JJ;Ka 1000-2000 KM H IIIHpHHOH OKOJIO 100-

200 KM. QqeHb xapaKTepHbIH npttMep - n051C He0-

6bilJHO MOID;HOro CHeroHaKonJieHH51 B 1987 r. OT 

MorttJieBa Ha 10ro- BOCTOK K 3anopo)KhIO tt Bep;::i;51H­

cKy, a 3aTeM Ha ceBepo-BOCTOK oT 10ra YKpattHhI 

qepe3 cpe;::i;Httii: L(oH - JieBo6epe)Khe BoJim -

)l(ttryJitt H BJJ;OJih KaMhI ;::i;o L(eHe)KKHHoro KaMH51 Ha 

CeBepttoM YpaJie (CM. pttc. 3). 3TOT no51c - pe-

3YJihTaT Heo6hilJHO MOID;HOro CHerona;::i;a BO BTOpoii: 

noJIOBHHe ¢eBpaJI51. 06Iurne CHera Ha IOre H Ha 

BOCTOKe YKpaHHhI BhI3BaJIO TaM B 3TOM ro;::i;y on­

ycTOmttTeJihHhie HaBOJJ;HeHM51 nptt BTOp)KeHHH Terrna 

c 10ra H 3a;::i;ep)KKY Ta51HH51 cttera Ha ceBepe PyccKoii: 

paBHMHhl H3- 3a noTepb TenJia Ha CHeroTa51HHe Ha IOre. 

B CJie;::i;y10m;eM 1988 r. rnero3anachr 6hrntt 

BhrIIIe HOpMhI B II,eHTpe H Ha ceBepe PyccKoii: pas­

HHHhI (pttc.6). CHoBa rrpe;::i;cKa3hrnaJIH CHJihHhre na­

BOJJ;KH H HeKOTOphre JIIOJJ;H ;::i;a)Ke IIOKHHYJIH CBOH 

;::i;oMa. Ho KaTaCTpo¢tt1IecKoro naso;::i;Ka He cJiy­

lJHJIOCh H3- 3a Toro, lJTO TenJihie B03JJ;YIIIHhie MaCCbI 

c IOra OXJia)KJJ;aJIHCb 3a ClJeT CHeroTa51HH51 Ha IIYTH 

K ceBepy H Ta51HHe TaM OKa3aJIOCh pacnrnyThIM BO 

BpeMeHH. L(pyrtte rrpHMephI ,,cJiytJaHHhIX" MaKCH­

MYMOB CHero3anaca - ;::i;yrtt IIOBhIIIIeHHOH CHe)K­

HOCTH OT CMoJieHcKa qepe3 TyJiy, TaM6oB, l.Je6oK­

caphr K HCTOKaM BHTKH B 1983 r. HJIH OT Pttrtt qepe3 

CMoJieHCK H KypcK ;::i;o IloJITaBhI B 1978 r . 3Ttt 

MaKCHMYMhI CHe)KHOCTH He CB513aHbI HM c KaKHMH 

oporpa¢ttlJeCKHMH HJIH IIOCT051HHhIMH KJIHMaTHlJeC­

KHMH oco6eHHOCT51MH H He np051BJI51IOTC51 Ha cpe;::i;­

HHX MHOroJieTHHX KapTax. 

BEKOBbIE TPEH,ll,bl 

Oco6eHHOCTH OTJJ;eJihHhIX JieT HaKJiaJJ;hIBaIOTC51 

Ha BeKOBOH TpeHJJ; H3MeHeHH51 CHero3arracoB [ 3axa­
poe u ap., 1981; Puxmep, 1945 ]. L(JI51 OII,eHKH 

TpeHJJ;OB 3a IIOCJieJJ;HHe 100 JieT 6hIJIH rrpoaHaJIH-

3HpoBaHbl p51JJ;hl Ha6JIIOJJ;eHHH Ha IIJiom;a;::i;Kax ITO 56 
H36paHHhIM CTaHII,H51M [Fallot et al., 1994] (CM. 

pttc. 6). I-fa-3a BeKOBOro noTenJieHH51 B anpeJie 

KOJIHlJeCTBO CHera yMeHhIIIaeTC51 IIOBCIOJJ;y HeCMOTp51 

Ha pOCT oca;::i;KOB. 3HMOH )Ke, c H0516p51 no MapT, 

KOJIHlJeCTBO CHera pOCJIO BMeCTe c KOJIHlJeCTBOM 

oca;::i;KoB Ha BocTOlJHO-EBporreii:cKoii: H 3arra;::i;Ho­

Ctt6ttpcKoii: paBHHHax H yMeHhIIIaJIOCh B BocTOlJHOH 

Ctt6ttptt H Ha JJ,aJihHeM BocToKe. 3To yMeHhIIIeHtte 



H3MEHEHH5! CHE>KHOI'O IIOKPOBA 

I::,.·: :10 .so E2ZJ0.1s ~1.oo ITIIIJ1 .2s ~1.so !222§l1.1s wm2.o ->2.0 

P11c. 4. AttoMamm MaKcuMaJihttoro BOA03anaca cttera 3a 1985/86 r. B MM BOAHOro JKBMBaJieHTa. 

60° 70° 40° 60° 1 00° 140'' 160° 180° 

50° 

Puc. 5. AttoMaJiuu MaKcuMaJihttoro BOA03anaca cttera 3a 1987 /88 r. B MM BOAHOro JKBMBaJiettTa. 

Yrn. o6o3H. CM. Ha p11c. 4. 
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Pwc. 6. MuorOJ1eTu11e H3Meueumi: TOJII.IJ,HHhI cue)!(: -

uoro noKposa: a - B anpene, 6 - B RttBape. 

CHe)KHOrO IIOKpOBa Ha BOCTOKe A3HH MO)KeT rrpH ­

BeCTH K ycm1eu1110 Myccouuoli aKTHBHOCTH [Kpewce 
u ap., 1995 ]. 

3AKmoqEHME 

Bee Bh1merrp11BeAeHHh1e pe3yJihTaThl CBH,ll,e­

TeJibCTBYIOT 06 HCKJIIOlJHTeJibHOH Ba)KHOCTH H3Me­

HeHHH CHe)KHOro IIOKpoBa ,ll,JIR rJio6aJibHblX H3Me­

HeHHH KJIHMaTa, a 3HalJHT H BCeH rrpHpO,ll,HOH cpe,ll,bl. 

y JiyqmeHHe IIOHHMaHHR pOJIH CHe)KHOro IIOKpoBa 

Tpe6yeT npO,ll,OJI)KeHHR ,ll,HarHOCTHlleCKHX H MO,ll,eJib­

HbIX HCCJie,ll,OBaHHH H yJiyqmeHH.sI MeTO,ll,OB ,ll,HC­

TaHU:HOHHblX H3MepeHHH CHe)KHOro IIOKpoBa H HX 

HHTeprrpeTaU:HH. 

01111catttth1e B uacTo.sim;eli cTaThe 11ccJie,ll,OBaHH.sI 

BhIIIOJIHetthI rrpn IIOMep)KKe rpattTOB Pct>ct>II 93- 05-

9699a, 95-05-1537 Sa 11 96-05-64519a, a TaK)Ke 

rpaHTa roc,ll,errapTaMeHTa CIIIA. 
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