
KpuocrjJepa 3eM.nu, 1997, T. 1, N~ 2, c. 18-22 

YJ:l:K 911.2:502:551.32 

M3MEHEHIUI CHE)KHOI'O IIOKPOBA M MX KJIMMATMqECKA.SI POJib 
(Coo6U{eHue 2) 

A.H. KpettKe, JI. M. KttTaeB, LJ:. B. TypKOB, T. r. KaJJ,OMQeBa, E. M. Att311Ha 

Hncmumym zeozparjJuu Poccuiic1coil AICaaeMuu HayK, 109017, Moc1rna, CmapoMonemnbtil nep., 29, PoccuR 

Ilepsoe coo6w,em1e, KOTopoe orry6m1Koea110 s npe11b1izyw,eM HOMepe :noro )l(ypHana, 6h1no noce51w_eHo 
11HcjJOpMa!l,1111 0 pe3yJibTaTax 11CCJJe)\OBaHl1H CHe)l(HOro noKposa KOHT111rnHTaJJbHOrO Macnna6a 11 11X 113MeHeHl1H 11 
MHoroneTHeH 113MeHq11socT11 l\!151 Tepp11rnp1111 CHI' 11 npaH EanT1111. Brnpoe coo6w,em1e nocs51w_eHo KJJ11MaT11qe
CKOH pon11 cHe)l(HOro noKposa. PacqeThI l\!151 Espa311HCKOH, 3ana11Hoc11611pcKOH 11 TypaHCKOH pasH11H noKa3hma
IOT, qTO B nep11011 CHeroTa51Hl151 3aTpaTbl aTMOCcjiepHoro Tenna Ha Ta51Hl1e 11MeIOT 01\11HaKOBblH nop51)\0K sen11q11H 
c eeceHHeH aABeKIJ,11e1'1 11 npesb1waeT B 2-3 pa3a nporpee Tponoccjiepb1. 

CpasHeH11e Me)l(11y11ernT11neTHe1'1 11 Me)l(ro11oso1'1 113MeHq11socT11 CHe)l(HOro noKposa 11 TeMnepaTypbI B031\yxa 
B rno6aJJbHOM MaCrnTa6e CBl1)\eTeJJbCTnyeT 0 COOTBeTCTBl111 sen11q11Hbl 113MeHql1BOCTl1 nnow,a1111 CHe)l(HOro noKpona 
11 TenJJOBblX TIOTOKOB K HeMy 11 113MeHql1BOCTl1 Tennoco11ep)l(aHl15I Tponoccjiepb!. 3TO MO)l(eT 6bITb l1HTepnpeT11pona
HO KaK 11X B3al1MOCB513b. 011HaKO B cpe111-111x 11 Bb!COKl1X w11pornx Me)i(l\Y nosepxHOCTbIO CHe)l(HOro noKpona 11 
TeMnepaTypo1'1 no311yxa cyw,ecrnyeT He TOJJbKO 11ecrn611n11311py10w_a51 noJJO)l(l1TeJJbHa51 o6paTHa51 CB513b, HO 11 
0Tpm1aTeJJbHa5I, crn611n11311py10w,a11, TO)l(e. Haw :iKcnep11MeHT c MOUA noKa3bmaeT, qrn np11 pacw11peH1111 
CHe)l(HOro noKpoaa B03panaeT a11eeKIJ,1111 Tenna c 10ra 11 OKeaHa 6naro11ap51 B03pocweMy TeMnepaTypHOMY 
rpa1111eHTY . Cne)\OBaTeJJbHO, pa3paCTaH11e CHe)l(HOro noKpona )\0 COCTOSIHl1SI ,,EeJJOH 3eMJJl1" SIBJJSieTCSI HeB03MO)l(
HblM. JleTHSISI MYCCOHHaSI I.\11PKYJJ511l,11SI ocna6enaeT np11 ynen11qe1-11111 CHe)l(HOro noKpOBa 113-3a ynJJa)l(HeHl1SI 11, 
CJJe)\OBaTeJJbHO, OXJJalK)\eHl1SI 3eMHOH noaepxHOCTl1 neCHOH . 

Cne)Kflblil no1Cp06, maJmue, meMnepamypa mponocrjJepb1, o6pamnbte C6R3U, MYCCOflbl, MoiJe.nb o6w,eil 
U,UPICYARU,UU amMocrjJepbl 

SNOW COVER CHANGES AND THEIR ROLE IN CLIMATE 
(Communication 2) 

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

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

The first part of this paper, which was published in the previous issue of this journal, was devoted to the 
sources of information about snow cover of the continental scale, and to its change and long standing variability 
over the territory of CIS and Baltic states. This, second part is devoted to the climatic role of snow cover. The 
calculation for East European, West Siberian and Turan plains shows that in the melting period the heat loss from 
atmosphere on snow melting is of the same order with the spring heat advection and 2-3 times exceeds the heating 
of troposphere, thus detaining it up to the devastation of snow cover. 

The comparison of interdecade and interannual variation of global snow cover and global air temperature 
testifies the similar order of snow - air heat fluxes changes and of the changes in the heat content of the troposphere. 
That could be interpreted like their interconnection. However between snow cover surface and air temperature in 
the middle and high latitudes there exists not only destabilizing positive feedback, but stabilizing negative one too. 
Our experiments with GCM have shown the increase in the heat advection from the south and from the ocean due 
to the increased temperature gradient by the extension of snow cover. Thus self- developing of snow cover up to 
the ,,White Earth" state is impossible. The summer monsoon circulation is weakened by expansion of snow cover 
because of moistening and thus cooling of land surface in the spring. 

Snow cover, melting, temperature of troposphere, feedbacks, monsoon, clobal circulation model 

IlepBa5I qaCTh CTaThH, ony6JIHKOBaHHa5I B 
npomnoM HOMepe )KypHaJia, 6hlna noCB5Im;eHa nep
BhlM pe3yJihTaTaM HCCJie)J,OBaHHH CHe)KHOro IlOKpOBa 
Ha noqTH KOHTHHeHTaJihHOM ypOBHe ~ )J,Jl5I Tep
pHTOPHH CHr H CTpaH BaJITHH. B npeJJ,naraeMoli 
BTOpoll: ee qaCTH paCCMOTpeHhl BOilpOChl, CB5I3aHHhie 
c BJIH5IHHeM CHe)KHOro IlOKpOBa Ha H3MeHeHH5I KJIH
MaTa cornacHo 6anaHCOBhlM pacqeTaM H cornacHo 
3KCnepHMeHTaM c MO)J,eJihlO o6m;ell: :U:HPKYJI5Ill;HH 
aTMoc¢ephI. 

TEI1JIOEAJIAHCOBA51 OU:EHKA 
KJIIIMATJiqECKOM POJIII 

CHE)l(HOrO IlOKPOBA 

PacqeT cpeJJ,HHX MHoroneTHHx 3aTpaT Tenna Ha 
ctteroTa5IHHe 6b1JI BhmonHeH JJ,JI5I BocToqHo-EBpo
nelicKoli, 3anaJJ,HO-CH6HpcKoli H PyccKoli paBHHH 
[Kpewce u ap., 1989 ]. TeppHTOpH5I, Ha KOTOpoll: 
npOHCXO)J,HT Ta5IHHe, nepeMem;aeTC5I c cepe)J,HHhl 
¢eBpaJI5I JJ,O KOHu;a Ma5I c roro-3anaJJ,a Ha ceBepo-Bo-
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ll3MEHEHH5! CHEJKHOI'O llOKPOBA 

A 

opy crnn:, 6acce:iiHoB HmK. ,Il,oHa n: 

H Ka3a x cKoro MeJIKocono'-IHHKa K KoJihCKO-

n -oB EoJihIIIe3eMeJibCKo:ii TYHApe n: ceBepy 

"'-"<lCULlgnO- C.116 .11pcKOM paBHHHbI. llfapn:Ha nosrca 

OBp e 1eHHOI'O CHeroTa5IHJ1.SI COCTaBJI5IeT OKOJIO 

500-1000 K M (pn:c. 1). ll3MeHeHn:e llHTeHCHBHOCTH 

O-Til5IHH5I B Te'-IeHn:e BeCHbI 3aBlICHT OT }J;aTbI ero 

'la.rra . E cJI.11 OHO Ha'-IMHaeTrn B cpeAHeM B ¢eBpaJie 

Ha'-IaJie M apTa, TO npO}J;OJI2KaeTC5I c TIOCT05IHHOM 

pocrbIO npttMepHo 20 }J;He:ii. CKopocTb rneroTa5I

HruI TaK2Ke TIOCT05IHHa M B CJiy'-Iae ero Ha'-IaJia BO 

poi!. TIOJIOBMHe MapTa, HO 3TO MMeeT MeCTO B 

00.rr e CeBepHbIX M CHe2KHhlX pa:iioHax M Ha Ta5IHMe 

~ , pa'-IMBaeTC5I y2Ke 30 AHe:ii. EcJIM 2Ke cHeroTa5IHMe 

mi1IH:HaeTc5I B anpeJie, ero cKopoCTb HapacTaeT c 

poCTOM BbICOTbI COJIHIJ,a, HO AJIMTC5I OHO 40-50 il;He:ii 

BBl'!JD' 60JibIIIHX CHero3anacoB 

y 'lMTbIBa5I BbIIIIeOTIMCaHHbie 3aKOHOMepHOCTM' 

MbI paCC'lMTaJIM ero BeJIM'lMHY ll CB5I3aHHbie c HMM 

3aTpaThI TenJia AJI5I Ka2KAOM AeC5ITMAHeBKM AJI5I P5IAa 

srqeeK c eTM reorpa¢M'leCKMX KOOp]:IHHaT. 3TM 

5 

0 400 KM 
L....L_J 

Puc. 1. Y.11,eJihHOe KOJitt'-IecTBo :meprn:n:, 

3aTpa'-IttBaeMoe Ha Ta5Itttte ctte)l{ttoro 

TIOKpoBa (M,Il,)K/M2): 

A - 2-ll 11eKa11a Maprn, B - 2-ll 11eKa11a anpe;rn, 
B - 2-ll 11eKa11a Mall. 

noTeptt 6hlJIM conocTaBJieHhI c APYrMMM cocTaBJI5I

IOIIIMMM TeTIJIOBOI'O 6aJiaHca aTMoc¢epbI, KOTOpbIM 

OTIHCbIBaeTC5I CJie}J;yIOIIIMM ypaBHeHMeM: 

div(CP·p·T·V) + d(CP·p·T)/dt = 
= L· (P - E) - M - R, 

r}J;e c - TeTIJIOeMKOCTb B03.11,yxa npM TIOCT05IHHOM 
p 

}J;aBJieHMM, p - TIJIOTHOCTb B03A)'Xa, v - BeKTOP 

ropH30HTaJibHOM CKOpOCTM BeTpa, T - TeMnepaTy

pa B03Ayxa, t - BpeM5I, P - ocaAKM, L - cKpb1Ta5I 

TenJIOTa ttcnapeHM5I, E - ttcnapeHMe, M - 3aTpa

TbI TenJia Ha Ta5IHMe, R - pa}J;ttau,ttoHHbIM 6aJiaHc 

Ha BepxHe:ii rpaHMIJ,e aTMoc¢ephl, KOTOphl:ii ou,eHeH 

B COOTBeTCTBMM co cnyTHMKOBbIMM }J;aHHbIMM [KoH
apambe<3, 1965 ]. 

0Ka3aJIOCb, 'ITO 3a nepMOA CHeroTa5IHM5I (20-
50 }J;He:ii) 3aTpaThl TenJia Ha Ta5IHMe COTIOCTaBMMbl c 

a}J;BeKu,tte:ii TenJia M npeBOCXOA5IT HarpeB aTMoc¢e

phl. TaK, AJI5I 5I'le:iiKM Me2K.11,y 55° M 60° c. rn. M 30° 
M 40° B. A· (I1,eHTP BocTO'lHO-EBpone:iicKo:ii paB

HMHhl , BKJIIO'laIOIIIMM MocKBy) 3aTpaThI TenJia Ha 
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A. fl. KPEHKE H 4 P. 

COOTHOIIIeHHe COCTaBJI!llOII\HX TeIIJIOBOro 6aJiaHca 3TMOc¢epbl Hilt\ Ta lOII\ett IlOBepxHOCTblO cnera 

qHCJIO, MeC!II_[ 
CocrnsJI!llOl!IHe 5l4eHKH TeppHTOPHH 

TeTIJIOBOro 6aJJaHCa I 2 3 4 

21-31 Maprn M/div(p ·CP · T · V) 0,34 0,32 0,44 0,28 

1-10 Anpenll M/div(p·CP ·T· V) 0,29 0,84 0,91 

11-20 Anpem1 M/div(p ·CP ·T· V) 0,62 

21-31 Maprn M/d(p·C ·T)/dt 3,6 2,2 2,6 1,4 
p 

1-10 Anpemi M/d(p ·C ·T)/dt 
p 

0,94 3,8 3,0 

11-20 Anpemi M/d(p ·C ·T)/dt 1,5 
p 

* KoopAHHaThI, orpan11411na10l!IHe !14ei-1K11: 1 - 30' -40' B.A., 50' -55' c.w.; 2 - 30' -40' B.A., 55' -60' c.w.; 3 - 40' -50' 
B.A., 50' -55' c.w .; 4 - 40'-50' B.A., 55'-60' C.Ill. 

CHeroTa5IHIIe B cepe):(IIHe MapTa COCTaBJHIIOT 44 % OT 

ero a):(BeKU,IIII II B 2,6 pa3a npeBOCXOJ:(5IT 3aTpaThl Ha 

nporpeB aTMoc<Peph1, TeM caMhIM Ha):(onro 3a):(ep-

2KIIBa5I ero. B nepByIO J:(CC5ITIIJ:(HeBKY anpe115I noTepII 

TCITJia Ha CHeroTa5IHIIC COCTaBJI5IIOT J:(a2Ke 84 % OT 

a):(BCKU,IIII II B 3,8 pa3a npeBOCXOJ:(5IT HarpeB aTMOC

<Pepbl (Ta6m1:u,a). I103TOMY BblCOKIIe TCM nepaTypbI 

B03J:(yxa 3,J:(CCb HCB03M02KHbl BilJIOTb ):(0 CXOJ:(a CHC)K

HOro IlOKpOBa. 

B rno6aJihHOM MaCIIITa6e OKOJIO 6 % noBepx

HOCTII 3eMJIII ITOCT05IHHO HaXOJ:(5ITC5I ITO):( CHeroM IIJIII 

Jlb):(OM (JICJ:(HIIKII II MHOroJieTHIIe MOpCKIIe Jlb):(bl) II 

OKOJIO 17 % BpeMeHaMII IlOKpbrnaIOTC5I CC30HHblM 

CHeroM [Kotliakov et al., 1982 ]. BMCCTC 3TO COCTaB

JI5ICT OKOJIO 115 MJIH KM2• B cpe):(HCM B TCLICHIIC ro):(a 

CHCroM IlOKpbITO 62 MJIH KM2 IlOBepxHOCTII cymII, 

MOpCKIIX Jlh):(OB II Jie):(HIIKOB. Ll,onOJIHIITCJihHOe 

0Tpa2KeHIIC COJIHeLIHOH pa):(IIail,IIII B KOCMIILieCKOC 

npocTpaHCTBO II3-3a BbICOKOro aJib6e):(O CHera no 

cpaBHeHIIIO c 6eccHe2KHbIMII IlOBepxHOCT5IMII coc

TaBJI5IeT npIIMepHo I · 1016 MLl,2K/ r ( 4 % OT cyM

MapHo.ii COJIHCLIHOH pa):(IIa:U,IIII, IlOCTynarom;e.ii Ha 

3eMJIIO). Bnaro):(ap5I CHery a11h6eJ:10 Harne.ii rrnaHeThI 

paBHO 0,30 BMeCTO 0,26. IloTepII Tenna Ha Ta5IHIIe 

II Ha 3cPcPCKTIIBHOe J:(JIIIHHOBOJIHOBOC II3JIYLICHIIC, 

KOMITCHCIIpyeMhIC HanpaBJICHHbIM K IlOBepxHOCTII 

Typ6yneHTHbIM ITOTOKOM .TCITJia, paBHbl <10% OT 

KOJIIILieCTBa 0Tpa2KeHHOro Tenn a. 0J:(HaKO OHII J:(O

CTaTOLIHO BeJIIIKII, cocTaBJI5I5I 1, 1·1016 MLl,)K/ro):(. 

3Toro J:(OCTaTOLIHO, LIT06bI OXJia):(IITb BCIO Tpono

cc}Jepy (5,3 · 109 KM3 B03J:(yxa ITO):( J:(aBJieHIIeM B 

cpe):(HeM 750 rIIa) Ha 2°C. B OTCYTCTBIIC )KC CHC2K

HOro noKpoBa Tponoc<Pepa, Hao6opoT, HarpeBanach 

6b1 Ha TC 2KC 2 ° HanpaBJieHHhlM BBepx Typ6yneHT

HbIM noTOKOM. TaKIIM o6pa30M, CHC2KHhIH noKpOB 

npIIBOJ:(IIT K CHII)KCHIIIO TCMnepaTypr,1 Tponoc<tiepbl 

npIIMepHo Ha 4°C. B OTCYTCTBIIe CHC2KHoro noKpoBa 

cpe):(H5I5I r1106a11hHa5I TeMnepaTypa 3eMHOH noBepx

HOCTII 6hIJia 6hI 6JIII3Ka K +18°C, BMeCTO HbIHCIDHIIX 

+ 14 °C. Bo BpeM5I LICTBepTIILIHOro nepIIop;a noBepx

HOCTh CHe2KHOro IlOKpoBa, Jie):(HIIKOB II MOpCKOro 

Jih):(a 6hIJia rrpnMepHo B 1,5 pa3a 6011bme, LieM B 

HaCT05Im;ee BpCM5I [Kom;rnxoe, 1987]. ITO-BIIJ:(IIMO

MY, 3TO npIIBOJ:(IIJIO K BhIXOJia)KIIBaHIIIO Tporroc<PephI 

B cpe):(HeM Ha 2'C IIJIII rrpIIMCpHO 40% OT 06II1ero 
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BbIXOJia2KIIBaHII5I IIJiaHCTbl B LICTBCpTIILIHblll rrepIIOJ:(. 

TaKIIM o6pa3oM, cHe2KHhIH noKpoB <PopMnpoBaJI 

Ba)KHYIO IIOJI02KIITCJibHYIO o6paTHYIO CB5I3b B KOJIC-

6aHII5IX KJIIIMaTa IIJICHCTO:U,CHa, TaK KaK 3Ta LiaCTb 

IIOXOJIOJ:(aHII5I II, COOTBCTCTBCHHO, IlOTCIIJICHII5I B 

KOHU,e JICJ:(HIIKOBblX nepIIOJ:(OB He 6hIJia CB5I3aHa HlI 

c KaKIIMII BHemHIIMII <PaKTOpaMII II M02KeT 6hITb 

o6b5ICHCHa TOJibKO BHYTPCHHIIMII KOJie6aHII5IMlI B 

KJllIMaTIILICCKOll CIICTCMC. 

Me2KJ:IYJ:ICC5ITIIJICTHHe II MC2KJ:(yro):(OBbie KOJie-

6aHH5I IIJIOm;a):(II CHC2KHOro II MOpCKOro Jie):(OBOro 

noKpoBoB oLieHb cyII1eCTBeHHhI. B 1970-x rr. n110-

II1a):(II CHe2KHOro IlOKpoBa B CCBCpHOM IIOJiymaplilI 

6bIJIII Ha 4 MJIH KM2 60Jihme, LICM B 1960-x rr. 

[Barry R.G., 1990 ]. Me2KJ:1yro):(OBh1e Kone6aHH5I 

TOJibKO B ceBepHOM nonymaplIII J:(OCTIIraIOT 6-

8 MJIH KM2• Cornarno B. ct>. 3axapOBy II A. A. Kn

PIIJIJIOBY (1981) MC2KJ:IYJ:ICC5ITIIJieTHIIC KOJie6aHII5I 

IIJIOII1a):(II MOpCKIIX Jlb):(OB COCTaBJI5IIOT OKOJIO 

5 MJIH KM2• Ll,a)Ke rrpII J:(OIIYllleHIIII OTCYTCTBIISI KOp

peJI5IIl,IIII MC)KJ:IY KOJie6aHlI5IMII CHC2KHOro II Jie):(OBO

ro IIOKpOBOB (B J:(CHCTBIITCJibHOCTII TaKa5I IIOJIO

)[(IITCJihHa5I KoppeJI5IIl,II5I cym;eCTByeT!)' Me2KJ:(YJ:(C

C5ITlIJICTHIIe KOJie6aHII5I cyMMapHOll IIJIOm;a):(II CHe2K

HOro II JICJ:(OBOro IIOKpOBOB J:(OJl)[(Hbl COCTaBJI5ITb 

OKOJIO 7 MJIH KM2
' IIJIII 6011ee 10 % OT cpe):(Hell 

MHoroneTHeil BeJIIILIIIHhr. EcnII BC5I cHe2KHO-JICJ:IOBa5I 

IlOBepXHOCTb M02KeT OXJia2KJ:(aTh Tponoc<Pepy Ha 3-

4 °C, TO MC)KJ:IYJ:ICC5ITlIJieTHIIe KOJie6aHII5I 3TOH IlJIO

m;a):(II MoryT o6b5ICHIITb MC2KJ:IYJ:(eC5ITIIJICTHIIe KOJIC-

6aHII5I cpe):(HCH r1106aJihHOH TeMnepaTyphI B03J:(yxa 

rrop5IJ:(Ka 0,3-0,4° C . KaK pa3 TaKIIe BapIIa:U,IIH Ha 

3THX LiacToTax M02KHO yBrr):(eTb Ha KpHBhIX Ll,2KoHca 

[Jones, 1988] lI J:IPYrIIX KPIIBbIX, rrpe):(CTaBJI5IIOIIIIIX 

II3MeHeHII5I r1106aJihHOH TeMnepaTypbI B03J:(yxa 3a 

IlOCJICJ:(Hee CTOJICTlIC. KOHCLIHO, KOJie6aHlI5I TCMrre

paTypbl B03J:(yxa MOrJilI lIMCTb II J:(pyrIIe rrpIILIIIHhl, 

HanpIIMep, CB5I3aHHble c II3MCHeHII5IMII :U,IIPKYJI5I

:U,IIII OKCaHa. 0J:(HaKo , BhimenpIIBe):(eHHblH pacLieT 

yKa3bIBaeT Ha B03M02KHOCTb paccMaTpIIBaTh MC2KJ:(e

C5ITlIJICTHIIe KOJie6aHII5I r1106aJihHOH TCMnepaTypbI 

B03J:(yxa, KaK aBTOKOJie6aHII5I B KJilIMaTIILieCKOH 

CIICTeMe, B LiaCTHOCTII 3a CLICT o6paTHhlX CB5I3CH, 

OTHOC5IIIIIIXC5I K CHC2KHOMY IlOKpOBy. 



Jf3MEHEJ!Jf5l CHEJICHOI'O llOKPOBA 

OU:EHKA KJIIIMATIIqECKOH POJIII 
CHIDKHOro IIOKPOBA HA OCHOBE 

CIIEPIIMEHTOB HA r JIOEAJihHOH 
MO,ll.EJIII KJIIIMA TA 

BeprneHCTBOBaHHOH c yqacnieM aBTOpOB 

~23;rr:I'alllIOHapHOH rJio6aJihHOH IJ,HPKYJI51Il,HOHHOH 

BU, P AH BhlnOJIHeHhI 3KcnepHMeHThI no 

eneJI CHe)l(HOro noKpOBa B ceBepHOM no

ep)l(HBaJIC51 BJJ.OJih 48° H BnOJih 36° C.III . 

. L;:UtlJIH311TeJibHhIH nHana30H COBpeMeHHhIX MeX<

~OBhIX KOJie6aHHH). )].mi: HIOH51 JO)l(HhlH npeneJI 

- ' pACKB aJIC51 BnOJih 72° c.m. (COBpeMeHHa5I CHTy

aI\IDI) H BnOJih 48° c.III. (npennoJiaraeMaSI CHTyau,1rn 

s JieJnIBKOBhie 3noxH 1IeTBepTII1IHOro nepIIona) . B 
srn:sa p e cMem;eHJie rpaHIIIJ,hI CHera Ha 12° K rory 

bl3BaJIO noxoJionaHHe TeMnepaTyphI Tponoc¢ephl 

hIBIIIeH 6e3CHe)l(HOH TeppHTOpIIeH TOJlhKO Ha 

°C (pHc. 2) . EoJiee Toro, yrnJieHIIe IIHTeH

":]tjBm:>cr.a II.HPKYJI5Ill,IIII B03nyxa H3-3a pocTa Me

HaJihHOro rpanIIeHTa B CBOHCTBax noncTIIJia

Il Bep x HOCTII cymH Bhl3BaJIO He TOJihKO yno

.. .,~ ........ , OCJia6JieHHe BhIXOJia)l(HBaHH5I, HO TaK)l(e II 

• IL! RHe B03nyxa Han paHee noKpbIThIX CHeroM 

""""'n.,,,..,p ID!MH Ha 3 II na)l(e 5°C. Oco6eHHO CHJihHoe 

IDieRHe M on eJihHOH Tponoc¢eph1 npOH30IIIJIO Ha 

_ il!TOp1rnx, OKpy)l(aJOm;Hx CeBepHyIO ATJiaHTHKy 

p HHrOBO Mope. 

B HIDHe noxoJionaHHe B pe3yJihTaTe cMem;eHHSI 

ror CHe)l(HOro noKpOBa 6bIJIO ropa3no 6oJiee 

ThHhlM, HO BCe )Ke HenocTaTOl!HhIM, 1IT06hl cox

CHe)l(HbIH noKpOB OT Ta5IHH5I (pile. 3). 
- eTIIlI T eMnepaTyphI B03nyxa OCTaIDTC5I Bee em;e 

r'"VfUf~meHHO nOJIO)l(JITeJibHhIMH. 3To TaK)l(e OTpa

crureHHe HHTeHCIIBHOCTII aTMoc¢epHOH Il,Hp

~·-...-rm~ . TaKHM o6pa30M, yBeJIHl!eHJie nJiom;anII 

oro IlOKpOBa Bhl3hIBaeT He TOJihKO nOJI0)1(H

o 6paTHyIO CB5I3h qepe3 aJih6eno, Ho II 

- - ,,...---T iihH}'JO qepe3 ycIIJieHHe aTMoc¢epHoi1 

~ 

SY 
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P'u c . 2. lI3MeHeHHe TeMnepaTypbI Boanyxa B 51HBa

e B peayJibTaTe cMeI.QeHH51 rpaHHU,bI cHe)lrnoro 

IIOKpOBa c 48° )1,0 36° C.lll. corJiaCHO JKCnepHMeHTY 

R a MO eJIH 061..QeH U,HPKYJI51U,HH aTMoc¢epbl. 

IJ,IIPKY Jl5Ill,IIH 3a Cl!eT pocTa MepHLJ;HOHaJihHOro rpa

LJ;lieHTa CBOHCTB noBepxHOCTH CYIIIII II KOHTpacTa 

Me)l(ny cymeil: 11 MopeM. 3To nponrnope1IIIT mn0Te-

3e «EeJIOH 3eMJIH», corJiaCHO KOTOpOH CHe)l(HaSI 

noBepxHOCTh 3a Cl!eT BbIXOJia)l(JIBaHH5I eIO B03nyxa 

II3-3a nOJIO)l(JITeJibHOH aJih6enHOH o6paTHOH CB5I3H 

MOX<eT HenpepbIBHO pacmIIp5IThC5I BnJIOTb no OOK

pbITH5I JihnoM BCeH IUiaHeTbl B cJiyqae He6oJihIIIOro 
\ 

Hal!aJihHOro noxoJionaHII5I, a nJISI OCTaHOBKII 3T0f0 

npou,ecca HY)l(HhI BHemHIIe Bo3nei1cTBII5I. B neil:cT

BHTeJibHOCTH, 6Jiaronap5I OTpHU,aTeJihHOH IJ,HpKy

Jl5Ill,lIOHHOH o6paTHOH CB5I31I, «DeJia51 3eMJI5I» He 

MO)l(eT n05IBHThC5I KaK pe3yJihTaT caMopa3BIITII51 

cHe)l(HO-JienSIHoro noKpoBa. Ee noSIBJieHIIe KaK pa3 

Tpe6yeT pe3KOro H3MeHeHH5I BHeIIIHIIX ycJIOBHH -

lI3MeHeHH5I noJIO)l(eHJI5I 3eMJIII OTHOCJITeJihHO 

CoJIHU.a mm yMeHbIIIeHIISI npIIxoLJ;a cOJrnel!HOH pa

n1Iau,1III no KaKIIM-JIH6o npymM np1I1I1IHaM. 

«DeJiaSI 3eMJI5I» He peKOHCTpy1IpyeTC51 HH nJISI 

KaKOH H3 reOJIOfH'leCKIIX 3nox, HeCMOTp5I Ha MHO

:z<eCTBO nepHonoB no5IBJieHH5I JienHHKOBhIX noKpO

BOB B BhICOKIIX IIIIIpOTax. c npyroil: CTOpOHhl, 

OCJia6JieH1Ie aTMoc¢epHOH Il,HPKYJI51Il,IIII nplI COKpa

m;eHIIH CHe)l(HO-JienoBoro noKpOBa 3anep)l(HBaeT 3TO 

COKpam;eHJie. TaKIIM o6pa30M, npH npH6JIII3IITeJih

HOM paBHOBeCJIII IlOJIO)l(HTeJihHOH (aJih6eno) H 

OTpHIJ,aTeJihHOH (IJ,HPKYJI5IU,H5I B03nyxa) o6paTHhIX 

CB5I3eH MO)l(eT B03HlIKHYTh ycTOHl!HBOe COCT05IHHe 

KJIHMaTH'leCKOH CHCTeMbl, CBoeo6pa3HhIH aTTpaK

TOp. IlOXO)l(e, l!TO MaKCIIMaJibHOe pacnpocTpaHeHHe 

1IeTBepTH1IHhlX JienHIIKOBhIX noKpOBOB Ha cyme no 

50° c.m. KaK pa3 COOTBeTCTByeT 3TOMY paBHOBeCIIIO. 

3aMel!aTeJibHO, l!TO He TOJihKO l!eTBepTHl!Hbie 

OJieneHeHH51 3aHHMaJIH npHMepHO onHHaKOBYIO OJIO

m;anh, HO TaK)l(e H 6oJiee npeBHHe OJieneHeHH5I. 

Comarno peKOHCTPYKIJ,IISIM H.M. llyMaKOBa ( 1984) 
naJie030HCKHe (nepMOKap6oHOBOe II CHJIJiypo-op

noBHKCKOe) H noKeM6p1IMCKHe (BeHnCKIIe H paHHIIe 

npoTep030HCKIIe) OJieneHeHH5I 6bIJIH npHMepHO TeX 

)Ke pa3MepoB II 3aHIIMaJIH Te )Ke IIIHpOThI, XOT51 II 

Ha npyrHx CMeCTIIBIIIIIXC5l c Tex nop MaTepIIKax. 

goo 
~.w.~::-~~~~~~~-..-=--~~~~~~~~_J 
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P11c. 3. liaMeHeHtte TeMnepaTypb1 Boanyxa B HfOHe 

B peayJibTaTe cMeI.QeHH51 rpaHHU,bI cHe:arnoro noK

posa c 72· )1,0 48° C.lll. COrJiaCHO JKcnepttMeHTY Ha 

MO)J,eJIH 061..QeH U,HPKYJI51ll,HH aTMoc¢epbI. 
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A. H. KPEHKE f1 p;P. 

Pttc. 4. YMetthlllCHHe oca)J,KOB B moue, B MM/ cyT. B 

pe3yJihTaTe CMe~eum1 rpattHQhI cue:i1rnoro noKposa 

c 72° )J,O 48° c.m. cor11acuo 3KcnepHMCHTY ua 

MO)J,CJIH o6~eH: QHPKYJISIQHH aTMOCcpepb!. 

Tenepb HX peKOHCTpyHpyeMhie rpaHHIJ,bI CMeCTH

JIHCb .n:a11eKO OT nOJISlpHbIX perHOHOB BMeCTe c .n:pell.

cpyIOru;HMH KOHTHHeHTaMH. Ho B COOTBeTCTByIOru;He 

reOJIOrH4eCKHe 3IlOXH BO BpeMSI 011e.n:eueHHH BCe 

OHM pacno11araJIHCb BHYTPH Kpyra 50-ll. lllHpOTbI B 

o6oHx no11ymapm1x. 

TaKHM o6pa3oM, KJIHMaTH4ecKa5I CHCTeMa 

HMeeT He Mettee Tpex ycTOH4HBblX COCT05IHHH (aT

TpaKTOpOB) B reOJIOrH4eCKOM MaCmTa6e BpeMeHH: 

6eccue:tKHa5I 3eMJI5I, HHKOr.n:a He ua611IO,n:aBma5IC5I H 

Tpy.n:uo )J,OCTH:tKHMall «Ee11a51 3eMJI5I» H, HaKOHeIJ,, 

3eMJI5I c nOCTOlIHHbIM CHe:tKHO-Jie;::(OBbIM IIOKpOBOM 

ua mHpOTax Bhrme 50-60 rpa.n:ycoB. 

Mo:tKuo npe.n:noJIO:tKHTb, 4TO aTTpaKTOpbr B 

KJIHMaTH4eCKOH CHCTeMe cyru;ecTBYIOT He TOJibKO B 

reoJIOrH4eCKOM MaCmTa6e BpeMeHH H o6'blICHlITb 

HMH BeKOBbie (,,MaJibIH Jie)J,HHKOBbIH BeK" HJIH 

cpe.n:HeBeKOBOe noTenJieHHe) H BHYTPHBeKOBbie 

(3nOXH MepH,n:HOHaJibHOH H 30HaJibHOH IJ,HPKYJilIIJ,HH 

no [43ep83ee6CKUU U 8p., 1946] HJIH 3nOXH 3ana,n:

HOH, BOCT04HOH H MepH)J,HOHaJibHOH I.1,HpKyJilIIJ,HH 

[BaHZeHzeii.M, 1935 ]) KJIHMaTH4eCKHe KOJie6aHRll. 

O.n:uoll. R3 cpH3R4eCKHX npH4HH TaKHX aTTpaKTopoB, 

cy,n:51 no npRBe,n:eHHbIM Bbrme 3Hepro6aJiaHCOBbIM 

OIJ,eHKaM, MOryT lIBJI5ITbCSI H3MeHemrn nJIOII(a)J,H 

CHe:tKHOrO noKpOBa. 

CMo,n:eJIHpoBaHuoe nJIOIIJ,a)J,H 

CHe:tKHOro noKpOBa B HIOHe BbI3BaJio 3aMeTHOe 

yMeHhmeuHe oca.n:KoB B Myccouubrx o6JiaCTlIX l1H

.U:HH H IOro-BocT04ttoll. A3HH (pHc. 4). I1pR4HHoil 

lIBJI5IeTCll yMeHhmeuHe HJIH .n:a:tKe H3MeueHHe 3HaKa 

pa3HHIJ,bI B CBOHCTBax noBepXHOCTeH cymH H OK ea -

Ha. I103TOMY MYCCOHHall IJ,HPKYJilIIJ,HSI, B OTJIH4He 

OT 30HaJibHOH H MepR)J,HOHaJibHOH B yMepeHHhlX 

lllHpOTax 6hrJia B Jie)J,HHKOBOM nepHo.n:e CJia6ee, 4eM 

COBpeMeHHa5I. 3TOT MO)J,eJibHblH pe3yJihTaT corJiacy

eTCSI c 3MnHpH4eCKHM cpaKTOM OCJia6JieHR5I Mycco

HOB B CHe:tKHbie rO)J,bI, 4TO RCnOJib3yeTC5I )J,Jill 

nporHo3a HHTeHCHBHOCTH MyCCOHOB. 
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3AKJIIOqEHIIE 

P a ccM aTpHBall pe3yJihTaThr Bhimenepe4HCJieu

HhIX 6 aJiaHCOBbIX pac4eTOB H MO)J,eJibHbIX 3KCne

p HN! e HTOB , CJie.n:yeT HMeTb BBH.U:Y' 4TO naM5ITb, 3a

KJII04 eHHall B CHe:tKHOM noKpoBe orpaHR4HBaeTC5I 

H e CKOJibKHMH MeC5IIJ,aMH H He npeBhrmaeT ro)J,a, 

)J,3)Ke eCJIH yqeCTb era B03)J,eHCTBHe Ha BJI3:tKHOCTb 

IJOlffihr H IJ,HPKYJI5IIJ,HIO aTMoccpepbr. Ee3yc110BHO, 

rrpoIJ,eCCbl B33HMO)J,eHCTBH5I CHe:tKHOro noKpOBa H 

3 TMoc¢epbI Jllllllb HaKJia)J,hIBaIOTC5I Ha 6oJiee MOII(

Hbie H 6oJiee HHepIJ,HOHHbie npoIJ,eCCbl B3aRMO

)J,eHCTBHll aTMoc¢epbr c OKeaHOM, a TaK:tKe COIIO

CT3BHMbie no MOII(HOCTH, HO 6011ee HHepIJ,HOHHbie 

npoIJ,eccbI B3aHMO)J,eHCTBH5I c Jie)J,HHKOBbIMH IIJ,H

TaMH H pacTHTeJihHOCThIO. 0.n:HaKo C03)J,aBaeMhie 

CHe)KHbIM noKpOBOM ro,n:OBbie B03Myru;eHH5I MOryT 

H3KaIIJIHBaTbC5I B 6011ee RHepIJ,HOHHbIX 6JIOK3X KJIH

MaTH4eCKOH CHCTeMbI H BJIHlITb Ha )J,JIHTeJihHbie 

H3MeHeHHll KJIHMaTa H npHpO)J,HOH cpe,n:hr. 

OrrHcaHttbre B HacTo5Iru;ell. cTaThe ncc11e)J,0BaHR5I 

BbIITOJIHeHhI npH no.n:.n:ep)KKe rpaHTOB P<l><l>l1 93-05-

9699a, 95-05-537 Sa H 96-05-64519a, a TaK:tKe rpaH

Ta roc.n:errapTaMeHTa CIIIA. 
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