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SUMMARY

This work contains the analysis of results of meteo-
rological researches, carried out on mountain glaciers
(mainly in the limits of former USSR) in the fifties-eight-
ies of the twentieth century on international projects.
Some studies on this subject, made in other countries,
have been also used.

In the introductory chapter short description of the
main mountain-glaciated regions climate is given, in
which combined glaciological and meteorological obser-
vations were carried out, namely, the West and Central
Caucasus, the Polar Urals, the Northern and Internal
Tien-Shan, Pamir-Alay, Altay, Suntar-Hayata range (the
southern Yakutiya) and Kamchatka.

In the first chapter the records of net radiation com-
ponents are analyzed, also the problem, concerning to
summer snowfalls influence, and data on penetration of
solar radiation into snow and ice. New methods of radia-
tion balance components estimation are considered: the
remote determination of glacier great parts albedo from
the plane or helicopter and photos from height point of
range; computation of net radiation components for
entire glacier surface.

In the second chapter frequently used methods are
discussed, which were applied through indicated period
for turbulent exchange parameters estimation; vertical
distribution of main meteorological parameters in the air
layer just above the glacier surface is analyzed (specifical-
ly, the phenomenon of “thermocline”), which is impor-
tant, when one chooses the level close to the surface to
estimate the turbulent exchange parameters.

On the basis of some studies, in which generalized
relationship of the heat melting equivalent and air tem-
perature, short-wave radiation balance (or melting change
with elevation) are analyzed, the author concludes, that
the computation methods, used up till now (and worked
out for plains), are not suitable practically for turbulent
exchange parameters estimation on mountain glaciers,
especially in conditions of strong inversion, when the air
temperature is higher, than 10 °C. Unique works were ful-
filled on the Polar Urals glaciers, where the turbulent
component (P+LFE, where E is condensation) has been
received as difference of the heat melting equivalent and
net radiation for entire glacier surface. It has been estab-
lished, that real values of (P+LE) are by one order of
magnitude more compared with estimated, and it makes
up in the average 50% of all heat expenses on melting. In

the glacier limits parameter (P+LE) alters from 20 to
80%, i.e., its variability on one glacier has the rank of
geographical variability.

In the third chapter glaciers meso- and microcli-
mate is considered in different aspects. It is emphasized,
that it is formed mainly under the influence vertical pro-
files of meteorological parameters and, consequently, the
turbulent exchange rate, also — vertical temperature gra-
dients in glacier limits and “temperature jump”. Two
alternative methods of “temperature jump” estimation
exist, namely, using this parameter relationship with gla-
cier size (width or area) or with air temperature. The lat-
ter form of relationship is local; “temperature jump”
increases, if air temperature raises. In majority of studied
regions it makes up 1 — 2 °C.

In the fourth chapter the different relationships of
glaciological and meteorological parameters are consid-
ered, used for ablation estimation or for establishment
causes of its fluctuations. Classification of these relations
is suggested: one-factor (most often — with air tempera-
ture), two-factors and multi-factors. The connections
with the weather types and synoptic processes hold the
separate place. Besides the results, obtained within the
former USSR territory, in this chapter the results on this
problem analysis are considered, which were received on
Devon island in Canadian Arctic archipelago, on the
West Canada glaciers, and also in Alps and Scandinavia.

It is the author’s opinion, that the main problems
of future studies of mountain glaciers meteorology con-
sist in the working out of new methods of turbulent
exchange computation, suitable for strong temperature
inversion conditions and sloping glacier surface. To solve
this problem continuous records of main meteorological
parameters in several points of glacier and at several lev-
els above its surface (in the layer not less, than 4 — 5 m)
are necessary. Thus the problem on objective laws of
variability in space, time and in vertical profile of the
main parameters, determine heat and water vapour tur-
bulent exchange on such complicated natural objects, as
mountain glaciers, can be solved. When choosing the
field studies region, two terms are necessary to solve this
problem: high day-time air temperature (not lower, than
10 °C) and condensation as prevailing type of water
vapour exchange, so that turbulent component (P+LE)
should be sufficiently high and have the same order of
magnitude as net radiation.
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IIpeaucnoBue

PazButue rasumomereoposorud B XX CTOJIETUU
MOXHO YCJIOBHO DPa3feJuTh Ha ABa OGosbmmx atama. C
cepenunbl 30-X romoB Omaromapsi padoraM CKaHIWHaB-
ckoit (X. Csepapyn, K. Bamren, C. OpBur) u mo3mHee
anprnuiickoit (X. Xoitakec, H. YHTepmraiiHep) IIKOJIbI
mIsuosoros, a takxke ucciaeaoBanusiM [1.I1. Kysemuua
Ha negHukax CpemHeil A3um OBLI cAeidaH “IIpOpbIB” B
MOHMMaHUU (HU3NIECKON CYTH TETIOBBIX MPOIIECCOB Ha
MTOBEPXHOCTH JICIHUKA U B TIPWJICTHUKOBOM CJIO€ BO3MIY-
Xa — B MEPBOM NMPUOIKEHUHN OLIEHEHA POJIb COJTHEYHOI
pangManuy U TypOyJEHTHOTO TeIUIOBJIaroooMeHa B abJIsi-
LMY JIEAHUKOB Pa3HBIX IMUPOT. JIO0 3TOro BpeMeHM B Te-
YeHUEe MHOTHUX JIET TISIIUOJIOTH OIepUupoBain JIMIIb C
MOHSITHBIMU U JIETKO TOCTYITHBIMM METEOPOJOTUISCKU -
MU TIapaMeTpaMu — TeMIIepaTypoil BO3ayxa U ocalKaMu,
MBITAsICh PEUIUTh TAKUM OOPa30M HACYIIHYIO TPOOIeMy
B3aMMOCBSI3ell OJieICHEHNS 1 KJIMMATa.

Co BTOpOIi MoJIoBUHHL 50-x 1 10 KoHHa 80-X romon
JUTWJICST BTOPOM 3Tall, XapaKTepU30BaBIINICSI TTpOBee-
HHMEM OOIIMPHBIX IO TEPPUTOPUU M YTIITYOJSCHHBIX 1O Jie-
TaJIbHOCTU TTPOTPAMM TJISILIMOMETEOPOJIOTMUECKUX U TJISI-
LIMOTUIPOJIOTUISCKUX WCCICIOBAHUIMA, SIBISIBIIUXCS Yac-
TBIO MEXIYHApOMHBIX MPOEKTOB, a UMEHHO: MexXmayHa-
poaHoro reodpusundeckoro roga (MIT, 1957 — 1958),
MexXxIyHapOaHOTO TUAPOJOTUYECKOTO ACCIATUICTHUS
(MTI, 1965 — 1974) u MexayHapOgHO# TUAPOJIOTHIEC-
KO IIporpaMmebl, npomojikuBiieil pa6orsr MII. Bo
MHOTUX TOpHO-JIegHNKOBBIX paitoHax CCCP atm uccnie-
JIOBaHMS BelMnCh U B IIpoMexyTke Mexny MIT u MI'[l, a
MX OKOHYaHUe B 80-X romoB MOXHO CUMTATh BBIHYXICH-
HBIM M3-3a TIpeKpanieHrst GMHAHCUPOBAHMS 3TUX PaboT.

3a 30-nmeTHuit mepuon OBLI HAKOIUICH OOJIBIION
MacCUB TJAIUOIOTUYECKUX U TISIHMOMETEOPOJIOTnIec-
KUX NAHHBIX, B pe3y/IbTaTe UX aHaIu3a U 000OIIEHMS TI0
OTIEJIbHBIM periMoHaM HammcaHbl MoHorpadguu (mo MIT
u MI'Jl), BkIouaBIIde pa3HbIe acIIeKThl MCCICAOBAaHUIA,
B TOM 4mcie MeTeoposornyeckue. CylecTBEeHHBIM (HO
O0OBEKTUBHBIM) HEOCTATKOM MOJYYEHHBIX 32 3TOT MEPH-
OJl MaTepPUAJIOB CIIY>KUT HeOOJbIIAs TTPOIOIKUTEILHOCTh
HabIIONeHN (YaCTO OXBATHIBABIIMX HE BeCh Mepuon ab-
JISSUMKW), HE TIOJTHOCThIO YHUGMUIMPOBAHHAS METOAMKA
M3MEepeHMIi, a TaKKe MCIOJIb30BaHUE CaMbIX Pa3HO00-
Pa3HBIX METOIOB pacyeTa OTACIbHBIX ITapaMeTpOB TypOy-
JIeHTHOTO oOMeHa. Takum obGpa3zoM, /ISl KITMMaTU4eCKUX
OIICHOK 3TUX JaHHBIX SBHO HEJIOCTATOYHO; 0Opa3HO To-
BOpsI, OHU TIPEACTABJISIOT CO0O0i KaK Obl MyHKTUPHYIO
JIMHUIO ¥ BO BPEMEHHOM, U B IPOCTPAHCTBEHHOM Mac-
mTabe. McCKmoyeHne COCTABIISAIOT KPYIJIOTOIUYHBIC CTa-
LIMOHAPHI B apKTUYECKUX paiioHax — Ha 3emuie PpaHIa-
Nocuda n Hopoit 3emiie (MIT), a Takke B TOpHO-JIeA-
HUKOBBIX OacceiiHax A6pamoBa, Mapyx, Tytokcy (MI' ).

TeM He MeHee, HECMOTPSI Ha OTPaHWYCHHYIO COIO-
CTaBUMOCTD TOJIYUCHHBIX pe3yJbTaTOB, Ha WX OCHOBE
ObLTM celaHbl HeMaJIOBaXKHbIe 3aKIIOYEHUsST 00 SHEpro-
00OMeHEe ¥ MUKPOKJIMMATUYECKUX OCOOCHHOCTSIX OTHEIb-
HBIX JIETHUKOB, a TaKXXe HEKOTOpble 00OOIIEHMSI, OCHO-
BaHHBIC Ha OOJIBIIIOM MacCUBE MAHHBIX, BKIIOYABIIUX

KaK apKTUYeCKHWe PaiioHbI, TaK M TOpHOE OJieIeHeHUE
(Kpenke, 1971, 1982). Pe3ynbTaThl MHCTPYMEHTAJIbHBIX
HaOMIONEHUI MCIOJb30BAIKNCH JUIST YUCTO HAYYHBIX U
MPUKIIAIHBIX 1LIeJieli — yCTAaHOBJICHUS JIOKAJTbHBIX U pe-
TMOHAJIBHBIX CBSI3¢ METEOPOJIOTMUECKUX M TJISIIMOJIOTH -
YECKMX TTapaMeTPOB M pa3pabOTKU MaTeMaTHYeCKUX MO-
Jiesieil, B YaCTHOCTH, JJISI pacyeTa TasHWS M CTOKa Top-
HbIx pek (Konosanos, 1979, 1983).

ITockombKY TIepron OOIIMPHBIX SKCIIEAUITMOHHBIX pa-
00T Ha TOPHBIX JIGAHUKAX MPAKTUYECKU 3aBeplleH (M Ha
CJIEMYIOIEM JTalle OIpeNneSicHHOE pa3BUTHE TTOYYMIO Ma-
TEMaTUYEeCKOe MOJIETMPOBAHNE, OCHOBAHHOE Ha MCITOJIb30-
BaHUM yXe HAKOIUICHHBIX METEOPOJOTUIECCKUX JaHHBIX),
TIPENCTaBISIETCS 11eJeCO00pa3HbIM TI0 TIPOIISCTBUM Psifa
JeT (“O0JbIIoe BUANTCS HA PACCTOSIHUM ) ITOIBECTH HEKO-
TOpBIE WTOTH 3TUX PabOT M BBIICIUTL Hanbojiee MHTepeC-
HbIe U BaXHBIC U3 HUX, OCOOEHHO B METOIUYECKOM TUIAHE.
IloBTOpsia cinoBa Y. IlarepcoHa (13 ero mpeauciioBUs K
MepBOMY M3IaHUI0 KHUTU “Dusrka JIeMTHUKOB”) MbI pelI-
JIM COEJIaTh “CKPOMHYIO TIOIBITKY 3aITOJIHUTh 3TOT Ipoben”.

OCHOBHBIC 337241 HACTOSIIEH PabOThL: a) 0000IIECHIE
Pa3pO3HEHHBIX KOPOTKOIIEPUOINIECKIX JaHHBIX; 0) 0030p
METOIMYECKUX PabOT, KOTOPbIE MMEIOT CAMOCTOSITEIbHYIO
LIEHHOCTh 1 BpsI, i1 OyIyT HOBTOPEHBI B 0003pUMOM OyIy-
meM. JIIsT IoHMMaHUST XapakTepa HEKOTOPBIX METeOpOJIO-
TMYECKUX TTPOLIECCOB TTPUBOASTCS OCHOBHBIE 3aKITIOYCHMSI
13 psiia PaboT, MOCBSIIIEHHBIX U3YYEHUI0 MUKPOKIIMMATH-
YeCKMX YCJIOBMIA Ha JIGAHUKAX, (DM3UKE MPUICTHUKOBOTO
CJIOS BO3/yXa, MECTHOM LIMPKYJISILIMKA BO3MYIITHBIX Macc. AB-
TOp CUMTAET BaKHBIM TaKXe CAelaTh 0030p OCHOBHBIX Ha-
TIPaBJICHUI B TIPWJIOKEHUM METCOPOJIOTMYECKUX 3HAHUI K
MPaKTUYECKUM HYXIaM TJISIIAONIOTUU (MaTeMaTUYecKue
MOJIe/IM HE PacCMaTpUBAIOTCSI, YTO OTPAaHUYEHO YPOBHEM
KOMITETEHTHOCTH aBTOPa B JAHHOM BOTIPOCE).

HexoTtopele KOMMEHTapuu K Ha3BaHWIO pabOTBI —
“MeTeopoIorrsi TOPHBIX JIeTHUKOB” . Bo-TIepBBIX, B KHH-
Te aHAJIM3UPYIOTCS METEOPOJIOTMUYECKHUE TTPOLIECCHI, TTPO-
UCXOJSIINE B HEOOIBIINX BPEMEHHEIX MHTepBaiax (a);
JUTST KITMMAaTUIeCKUX 00OOIIEeHNIT Ha JeMHUKaX MOKa HeT
COOTBETCTBYIOIIMX MHOTOJIETHUX DPSIZIOB HAOMIONEHMI, a
MpUBeACHUE KOPOTKOTIEPUOANICCKUX NaHHBIX K JJTAH-
HBIM psiiaM HelleJecoo0pa3Ho M3-3a 3HAYMTENIBHOM TTPo-
CTPaHCTBEHHON M BpeMEHHOW M3MEHUMBOCTH METEOPO-
JIOTUYECKUX TTapaMeTPOB B YCJIOBUSIX TOPHOM MECTHOCTH
(6). Bo-BTOpBIX, TOPHOE, IIOKPOBHOE M CETYATOC THIIBI
OJICZICHEHUST MMEIOT PsIJ CYIIECTBEHHBIX OTJIMYMiA, OTpe-
JIESIONINX Pa3HBIN XapaKTep METECOPOJOTMYECKUX TPO-
11eCCOB Ha TOBEPXHOCTHU JICTHUKOB U B ITOBEPXHOCTHOM
cJioe BO3MyXa, BIUSIOIIMX HA MHTEHCUBHOCTb 3HEProo0-
MeHa. OTMeTUM HamboJiee CyIIeCTBEHHBIE pa3Indus,
MIPOSIBIISIIONIMECS B JISTHUI Tiepuof (Tadi. 1).

B HEKOTOpHIX cIydasix aBTOp OTCTYITaeT OT OrpaHU-
YeHU (TopHOE OJIeNeHEHNE) U MCTIOb3yeT JaHHbIC Ha-
omoneHuii B apkTumieckux paiioHax (CeBepHast 3eMisd,
o. leBoxn B KanagckoM ApKTHUYeCKOM apXuIiejare) 1 aa-
Xe B AHTapKTHje, KOTJa 3TO CBSI3aHO C HEOOXOIMMOC-
TBIO OCBEIIEHUS] YHUKATbHBIX METOIMYECKUX PabOT.
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Hago oTMeTUTh, UTO MOMHUMO OTEYECTBEHHBIX B
KHUTE aHAJM3UPYIOTCSI TaKXe HEKOTOPbIe 3apyOesKHBIC
HCCIIe0OBaHMsI, TIOCKOIBbKY: a) B MEPBYIO odyepelb HaM
BaXXHBI METOIMYECKHME PabOThl U HECTaHIAPTHHIE pe-
3yJIbTaThl HAOMIOACHMI, 0) HEKOTOpasi HeoIIpeaeaeH-
HOCTb M OTpaHWYEHHasl COMOCTaBUMOCTb UMEIOIIMXCS
JNAHHBIX (MX TPUYMHBI OYIyT paCCMOTPEHBI B COOTBETCT-
BYIOIIMX TJIaBaX) BBIHYXJaeT aBTOPa MCIOJb30BaTh
JIVIIB T€ Pe3yIbTaThl, KOTOPhIE MOXHO CPaBHUBATh XOTSI
OBl 110 OJHOMY-ABYM OIIPEICIISIIONIMM IIpr3HaKaM (ak-
TOpaM); B) IMara3oH reorpad®u4ecKux yCIOBUM, B KOTO-
PBIX CYIIECTBYET COBPEeMEHHOE TOpHOE OJIefeHeHe Ha

A.Il. Boaowuna

tepputopuu OwBIiero CCCP, HAacCTONIBKO BEIUK, YTO
oHM (reorpaduyeckue yCIOBUSA) MOYTH TMOTHOCTHIO OX-
BaTHIBAIOT BCE Pa3HOOOpa3ue KiIMmara, MeTeOpOJIoTHYe-
CKOTO peXXuMa 1 3HeproooMeHa TOPHBIX JICTHUKOB 3¢M-
Horo mapa (MoxXeT ObITh, Kpome I'mmanaeB unm CeBep-
Hoii Ilataronun).

IMTockonbKy HamboJiee MHTEHCUBHBIC MTPOIIECCH
BHEIITHETO MAacCOPHEProoOMeHa JISTHUKOB ITPOUCXOIAT B
TETUIbIA TIepUO TOMa, XapaKTePUCTUKKM PaauallMiOHHOTO
U TEIJIOBOTO OajaHca, a Takke MUKPO- M ME30KJIMMaT
TOPHBIX JIGTHUKOB paccMaTPUBAIOTCS MMEHHO 3a 3TOT
ce30H. MckimoueHre cocTaBiIsAoT MCITapeHre-KOHIeH ca-

Tabnuua 1

OT1ian4usg MeTeopoJOrHyecKux MpoueccoB B PailOHAX FOPHOTO M MOKPOBHOTO OJieicHEHUs
Differences of meteorological processes in mountain and ice sheet glaciation regions

Foprle NnegHUuKH

nOKpOBHoe oneneHeHue

1. Temnepartypa Bo3gyxa konebnercs B 6onbLwOM gUanasoHe
U B HWXXHEMN U B BEPXHEH YaCTAX NIefHHKa.

2. TemnepaTypHble UHBEPCUU B OCHOBHOM a[lBEKTUBHOIO
NPOUCXOXKAEHHUS K OHU OUeHb rNyOOKHUE NPU BbICOKMX TEM-
nepaTtypax Bo3gyxa.

3. lopHoe obpamneHure (UCKtoUas OUPHOBbIE 30HbI KPYM-
HbIX /IeAHWKOB) YaCTUYHO OrPaHUUYMBAET MPUXOL COJIHEuU-
HOW pafuaLmi.

4. B yMepeHHbIX U CyOTPONUUECKMX LIMPOTax 3HauUTEsbHas
gbicota ConHua onpegenset noctynneHne 6oNblLUX AHEB-
HbIX CYMM paguauuu npu scHoM Hebe U KOHBEKTUBHOM 06-
NaYHOCTH.

5. HaknoHHas NOBEpPXHOCTb 1I€AHUKOB U TOPHOro o6paMne—
HUA CO3OaeT yCNoBuA onsa KaTabaTUYECKUX BETPOB. XOpO-
WO pa3BUTa NOpPHO-AO0JIMHHaA UHPKYynAauuAa. C OOJIMHHbIM
NOTOKOM Ha NIeAHUK NoCTynaeTt Tenbln BO34YyX.

6. Bonblune KOHTpaCTbl COCTaBASAIOWMX TennoBoro HanaHca
Ansa obnacted akkyMynauuu v abnsumu, obycnosneHHble
pasnuuuamMuK B anbbefo (6onbluas 3arpA3HEHHOCTb A3bIKa)
¥ TeMnepatypax Bo3gyxa.

7. 3HaunTeIbHas UHTEHCUMBHOCTb pagualUoHHOro U Typby-
NeHTHoro obmeHa (MpuumHbI - cM. nn. 1-6).

8. Ha 6onbluvMHcTBE NneaHUKos npeobnagaeT Aona pagqalii-
OHHOro Tenna B 06LLeM ero NnpuToKe.

9. Tennonotok B BEpPXHEM Cnoe negHuKa 60anJJyIO 4acTb
NneTHero nepuona cnabbiii uau OTCYTCTBYeET.

10. Ha uccnefnoBaHHbIX negHUKax npu yCTOMUUBOW moroge
yalle Bcero HabnogaeTcs ucnapeHue, ocobeHHo B obna-
CTSX aKKyMYSUWK.

Temnepatypbl BO3yxa yallle BCEro o4eHb HU3KWe, BaM3K1e K
0°C, n1bo oTpuuaTenbHble.

MHBepCMM Yauie Bcero paguaumUoOHHblIe (pesyanaT HOYHOro

BbIXOﬂa)KMBaHMFI).

lopHoe obpamieHHe oTCyTCTBYET.

anTOK COJIHEYHOM pagnaulmm HeBesIMK U3-3a HU3KOro nosno-
YKEeHUA COﬂHLl,a n npeo6nap,aHMﬂ CNOLLHOW 06NaYHOCTH.

nOBerHOCTb rOpPU30HTaJIbHas nubo cnabo HaknoHeHa. Me-
CTHaA UMpKynauma npeancrtabsieHa b 1€AHUKOBbIM BETPOM.

KOHTpaCTbI MeTeO03/1eMeHTOB U KOMMOHEHTOB TennoBsoro ba-
NaHCa B CbMpHOBOI:I 30HEe U Ha ibAly ropa3ao MeHblle, 4eM Ha
FOPHbIX NIeAHUKaX.

MHTEHCHBHOCTb pafMaLMOHHOro W TypByneHTHOro obmeHa
BbIPaXKAETCS MasIbIMU BeJIMUUHAMM.

PagnaunoHHoe U TypbyneHTHOe Tenno UMeeT OAMHAKOBbIN
NOPAAOK BEJIMUMH, BO3MOXHO npeobnagaqHue TypOyneHTHO-

ro o6meHa B obLiem banaHce Tenna.

Tennonotok B F}'Iy6b NnejHWKa 3a JIeTHUH Ce30H COU3MepHUM C
3aTpaTtaMu Tensa Ha TasHue.

Mpeobnapatowmii npouecc BnaroobMeHa - KOHAEHCaLMS.
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LIS, HEMHOTHE METEOPOJIOTMUECKHE TTPOIIeCChl, HAOIIO-
Jarolecs B TedeHue Bcero roga. MM yaeneHo ompene-
JIeHHOe BHUMaHUe TIPY aHaJIM3¢e BJIaroooMeHa JICTHUKOB.

OcTaHOBUMCS Ha CONEpXKaHWM OTACIBbHBIX pasie-
JoB. Bo BBOJHOI TJ1aBe aBTOP XapaKTepHM3yeT B OOIIMX
yepTax MeTEOpOJIOTMUECKUE M KIMMATUIeCKUEe YCIOBUS,
(bopMupylolIie MaCCO3HEPTOOOMEH JIEAHUKOB B OTHEIIb-
HBIX TOPHO-JICTHUKOBBIX paiioHaX TEPPUTOPUM OBIBIIETO
CCCP, B OCHOBHOM Ha Ka4eCTBEHHOM YypOBHE, OIIMpa-
SICh JIMIITb Ha MaTepuaibl, IPUBEICHHBIC B JIUTEpaType, 1
He TIpeTeHIysI Ha OCHOBATEIbHbIC MCCICIOBAaHUS KIIMMa-
Ta 3TUX PETUOHOB U B3aMMOJEMUCTBUS €r0 C OJICACHEHU-
eM. 3aMeTHM, YTO TIpU TMOAOOpPe COOTBETCTBYIOIINX HC-
TOYHMKOB MBI €llle¢ pa3 yOoemminch B TOM, HaCKOJbKO
c1ab0 M3y4eH KJIMMAT BBICOKOTOPHBIX pAallOHOB, OCOOCH-
HO TaKUX CJIOXHBIX JIGTHUKOBBIX CUCTeM, Kak KaBka3 u
Tlamup, wim Majno ucclienoBaHHBIX, Kak KaMuaTtka u
Cynrap-Xasara. OCHOBHBIC CJIOXHOCTU IIPU aHAIM3e
KJIMMaTa TOPHBIX PETMOHOB 3aKJIOYAlOTCS, O HalleMy
MHEHUIO, He TOJBKO B OTCYTCTBUU JIJIMHHBIX PSIIOB Ha-
GJIIOJICHNI, HO U B OTPAHUYCHHON BO3MOXHOCTH reorpa-
(brveckoit MHTEPIIONSAIUM METEOPOJOTUIECKUX TTapame-
TPOB M3-3a pa3HOOOpPa3us TUIIOB pefibeda, MOACTHIIAIO-
el TTOBEPXHOCTH M ME30KJIMMATA.

KomMmeHTHpYST comepkaHue OCHOBHBIX IJIaB, 3aMe-
THUM, YTO TlepBas TiaBa Hambosiee MH(MOPMATHUBHA, TO-
CKOJIbKY KOMITOHEHTBI PaJMallMOHHOTO OajaHca ormpese-
JITIOTCSl THCTPYMEHTAJIBHBIM ITyTeM, OIIMOKU €ro u3Mepe-
HMSI MUHUMAJTBHBI, ¥ pe3y/IbTaThl HAOMIONCHWI Ha OTIENb-
HBIX JIGAHUKAX COMOCTaBUMBI TaXe 3a KOPOTKME MHTEpBa-
JIbI HAOMIOCHWH, a U3BMEHYMBOCTL BO BPEMEHU U B IPOCT-
paHCTBe (B Mpelenax OMHOM 30HbI JIGAHNKA) HEBEJIMKA.

Bropas riaBa B OCHOBHOM MMeEET METOAUYECKUI
“YKJIOH”, B Hell aBTOp MBITaeTCs, B YaCTHOCTHU, ITOKa-
3aTh, YTO METO/ABI PacueTOB IMapaMeTpOB TYpOYJICHTHOTO
oOMeHa Ha TOPHBIX JICMHUKAX Ha JaHHOM JTarle pa3BU-
TUS HayKU, KaK MPaBUIO, HYXXIAIOTCS B JaJbHEMIIIeM Cco-
BepiieHcTBoBaHMU. Ocob0e BHUMaHUE B 3TOM TJaBe yle-
JIeHO paboTaM, KOTOpBIC ajlyd BO3MOXHOCTh IOJYIUTh
KOCBEHHBIM ITyTeM 0oJiee UM MEHee JOCTOBEPHBIC CBE-
JIEHWSI O COBOKYITHOM pOJIM TypOYJIEHTHOTO TeIlia B €ro

0o0111eM TIpUXOJIE, a TAaKXKe OLIEHUTh BKJIAJ 3TOT0 KOMIIO-
HEHTa B TETUIOBbIE PECYPCHI TAsTHUS VIS BCEU MOBEPXHO-
CTHU JIEAHUKA.

B TpeTheil rnaBe ocBelaetcs psia nmpobjeM, CBsi-
3aHHBIX C MUKPO- M ME30KJIMMAaTOM JIEHUKA: a) yuyeT
PO MECTHOM LIMPKYJISILIMM BO3[yXa MPU OTNpeeIeHUn
BEPTUKAIbHBIX I'PAUEHTOB TEMIEPATypPhl MEXIY MyHK-
TaMud HaOJIOJEHUI Ha JeAHUKE W OJuXKailiein MeTeo-
cTaHIMM; 0) U3MEHEHUE BEPTUKAIBbHBIX TEMITEPATYPHBIX
rpaleHTOB IO MPOAOJbHON OCH JIEHUKA; B) 3HAUU-
TeJIbHOE TIOHMXXEHWE TeMIIepaTyphl MpU Tepexoie ¢ 00-
HaXXEHHOW MOBEPXHOCTU HA JIEAHUK (“TeMIiepaTypHbIit
CKA40K”); T) OCHOBHBIC ITapaMeTpPhl, XapaKTepu3yIoIIne
MECTHYIO LIMPKYJISLUIO BO3/AyXa Hall JeJHUKAMU U ee
BJIUSIHUE HA TYpOYJEHTHBIN TETJI0- U BJIarooOMeH.

YerBepras riaBa, B KOTOPOU CUCTEMATU3UPYIOTCS
OCHOBHbIE BUJIbI CBSI3EN MEXIY METEOPOJIOTUYECKUMU U
MISITUUOJIOTUYECKUMU TT0Ka3aTesIsIMU, MMEEeT B OCHOBHOM
METOAMYECKOe 3HAUEHUE, MOCKOIbKY B HEIl OLIEHUBAIOT-
Csl BOBMOXHOCTH MIPUMEHEHMSI TOTO WJIM MHOTO criocoba
pacueTa TASIAOJIOTUYECKUX TTapaMeTPoB M0 METEOPOJIO-
TMYECKUM JAHHBIM.

B 3aknitoueHuun uznararoTcsi Hanbosee BaKHBbIE pe-
3yJIbTAThl TJISIIIMOMETEOPOJIOTUUYECKUX MUCCIEeNOBAHUIMA,
BBITIOJIHEHHBIX 3a paccMarpuBaeMbiii 30-JeTHUI TIepuon
B ocHOBHOM B Iipenenax OwBiiero CCCP, a takkxe ¢op-
MYJUPYIOTCSI HEKOTOPbIE METOAUYECKUE MPOOIEeMbl U
BO3MOXHBIE ITyTU UX PELIECHUSI.

ITpocTpaHHble pe3toMe B KOHIIE KaXIOUl TIaBbl
MPEACTABISIOT COO0M MX KpaTKoe coAepXaHue (a Takxke
U HEKOTOPbIe BBIBOJIbI), JaBasi BO3MOXHOCTb OBICTPOTO
O03HAKOMJICHUSI C pabOTOi, a aHIMIMACKUI BapuaHT — TO
XKe 151 3apYOeXKHBIX YMTaTeJei.

IMockosbKy B OTIENBbHBIX PabOTax Mo paaualiMoHHO-
My ¥ TEIJIOBOMY OajlaHCy JIEAHWKOB SHEpPreTMyeckue Xa-
PaKTEPUCTUKU JAIOTCS B Pa3HbIX €AMHUILIAX, 31eCh B 00JIb-
IIMHCTBE CJIy4aeB OHU NPUBONATCS M B KaJl/CM2, U B
MJIx/m?2 (unu KBT/M2, ecrii 3T0 MHTEHCHBHOCTD MOTOKA).

Hamomuum, uto 1 xan/(cm?-mun) paBHa 0,698
kBt/M2, 1 xan/cm? paHa 0,0419 MJIx/M2, 1 MJIx/m2
paBeH 23,88 KaJ'I/CMz.



BBoanas rimasa

HEKOTOPBIE OCOBEHHOCTHU KIINMMATA 1 METEOPOJIOTUYECKOI'O PEXNMA
TOPHO-JIEAHUKOBBIX PAIOHOB CCCP

YwuraTeaio mpeaaaracTcs Kparkasi, 0000IeHHasT Xa-
pPaKTEepUCTUKA METCOPOJOTUYECKUX M KIIMMaTHIEeCKUX
YCIIOBUM, B KOTOPBIX IMTPOMCXOIUT BHEUTHUI MacCOHep-
TrOOOMEH JISTHUKOB C OKpYKalollel Cpemoil TeX TOpHO-
JIETHUKOBBIX 00JlacTeil, rlie MMPOBOAMINUCH TOCTATOYHO
JUTUTENIbHBIC HAOIOACHUS IO MEXIYHAPOIHBIM TPOEK-
TaM B paccMmaTpuBaeMblii 30-eTHuil nepuon. B kakoii-
TO CTETICHU 3TO ONMUCAHME MOXET CIIYKUTb JOTOTHEHU-
eM K (paKkTHuecKOMy MaTepuany, KOTOpbIi OymeT Tpen-
CTaBJIeH B TJaBax 1 — 3, ¥ UCIOJIb30BAThCS IS JIy4YIIeTO
MMOHMUMAaHWsI OCHOBHBIX METEOPOJOTMYECKUX IPOIIECCOB,
MIPOUCXONAIINX Ha JIeTHMKaX. B 3ToM acmekTe BechbMa
aKTyaJIbHBI CBEICHUS O METEOPOJIOTUUECKOM pEeXUME,
HaKOIUICHHBIC B TIEPHOIbI KOMIUIEKCHBIX MCCIeIOBAaHUIMA
Ha TOPHBIX JIEMHWKAX 32 OOUH — JIBa, peXe HECKOJIBKO
JICTHUX CE30HOB, a TaKXe JaHHBbIE BPEMEHHBIX METEO-
CTaHIIMI, pacTojlaraBIIUXCs BOJU3U JICTHUKOB.

Bounbiioe BHUMaHKWe B 3TOM pasfelie yaeJaeHO LMp-
KYJISIHMOHHBIM (haKTOpaM KJIMMaTa, B 3HAUUTEIbHON Me-
pe OTpenesSomnM O0IIe METEOPOTOTUYECKIE YCIOBUS
1, B YaCTHOCTH, YBJIAXXHEHWE UCCIIEMyEMbIX PailOHOB.

3anamnbiii u LlenTpaasabiii KaBkas

Haubomnee BaxHoe 3HauyeHMe Wi (GOPMUPOBAHUS
KJIMMaTa 3TOTO PeTHOHAa MMeEeT CYOIIMPOTHOE IOJIOXKE-
HME OCHOBHBIX XpebToB Bosbioro KaBkasa Ha rpaHuiie
YMEPEHHOI'O0 M CyOTpOIIMYecKOro IosicoB (43° c.mL.), B
30HE BJIUSIHUS CPEIN3EMHOMOPCKMX M aTJaHTUYECKUX
HUKJIOHOB. [lepBble M3 HUX ONPENENSAIOT BHIMaAcHUE
OOWMJIBHBIX OCAJKOB Ha I0KHBIX MaKpOCKJIOHaX 3amamHo-
ro u IllentpanbHoro KaBkasa, a TakXe Ha CeBEpPHBIX
ckioHax 3anagHoro KaBkasza, ocOOEHHO B BECEHHMI Te-
pvon. BiausiHue aTIaHTUYECKUX LIMKIOHOB, TIPOXOISIIINX
0 €BPOTICHCKOM TeppUTOPUU CcTpaHbl Ha 50-X MMpOTax
B JIETHHUE MECSIIbI, 3aKJI0YaeTCsl B pacIpOCTPpaHEHUH XO-
JIOMHOTO BO3/yXa B MX TBHIJIOBBIX YacTsax A0 KaBkasa, 06-
TeKaHWM BBICOKUX XpeOTOB C 3amajga M BOCTOKAa U 0Opa-
30BaHUU Hall ropaMu ()POHTOB OKKIIIO3WU, KOT/IA TIPOMC-
XOIWT COMMKEeHWE BO3MYIIHBIX Macc ¢ ceBepa (bosee Xo-
JIONHBIX) M IoTa (IIpOrpeThiX), a Takke (popMUpOBaHME
HaJl BBICOKOTOPHBIMU paiiloHAMW HOBBIX MaJOTIOIBUXK-
HBIX XOJIOAHBIX (DPOHTOB, COMPOBOXKIAIOIINXCS JUBHE-
BBIMM WJIM OOJOXHBIMU OocamkaMu (B (PUPHOBBIX 30HAX
— CHeTromazaMu), TYMaHaMU, CTUTOITHOM 00JaYHOCTBIO.

MakcuMyM 0CaZKOB Ha CEBEPHBIX CKJIOHAX 3amaj-
Horo u IleHTpanbHoro KaBkasa mpuxoauTcs Jalle BCeTo
Ha MapT — WIOHb, Ha IOXHBIX CKJIOHAX OH, MO-BUINMO-
My, CMeIIeH Ha 3UMYy M paHHIOl BecHy. CyllecTByeT
nmpob6jeMa oIpenesieHUsT TOCTOBEPHOr0 KOJU4YecTBa
0CaJIKOB B BBICOKOTOPHBIX paiioHaX, IMMOCKOJBKY BCe IT0-
CTOSTHHO ACHCTBYIONINE CTAaHIIMKU PACIIOJOXEHBI Ha He-

GOJIBIITNX BBICOTAX, a BEPTUKAIbHBIN I'PaIMCHT OCAIKOB B
pa3HBIX pervoHax BecbMa pasnuieH. Kpome Toro, cuiib-
HbIe BETPBI 3aTPYIHSIOT M3MEPEHUE TBEPABIX OCAIKOB B
XOJIOAHBIIN CE30H.

Hawnbomee moctoBepHbIe, IO HallleMy MHEHUIO, TaH-
HBle 00 ocamkax ObBUIM TOJyYeHBI Ha BPEMEHHOW MeTeo-
CTAaHIIMM y KOHIA JiemHrKa Mapyx (2500 M) Ha 3amagHoMm
Kaskasze 3a 7 ner (1967/68 — 1973/74 ) — ux romoBoe Ko-
JIM9eCcTBO paBHO B cpeaHeM 2500 MM, MaKCHMAaJIbHBIE Me-
CAYHBIE CYMMBI 3a(DUKCHPOBAHBI B MapTe — HMIOHE — IO
300 MM 3a Mecan. BepTukanbHBI TpagfueHT OCAaaKOB B MH-
tepBajie BeIcOT 1500 — 2500 M cocTaBisieT okojo 100 Mm
Ha 100 M B XOJIONHBIN Ce30H (OKTSIOph — Maii) 1 60 MM Ha
100 M BreIcOTHI B Tetutblil (JlemHuk Mapyx, 1988). Beposit-
HOCTb BBITTAACHUS KUIKUX OCAIKOB, 10 HAOMOACHUSAM Ha
JegHuKe Mapyx, DocTUTraeT B TEIUIBINA Itepuond roga 40 —
60% B obnactu abasiuuu u 20 — 30% B GUPHOBOI 30HE.
Takum oOpa3oM, B 3TOM paiioHe, HECMOTPST Ha OTHOCH-
TEJIbHO HU3KOE TOJIOKEHUE JICTHUKOB W TPAHMIIBI TTUTa-
Husg — 2800 M mpotuB 3100 M B cpemHeM IJISI CEBEPHOIO
ckioHa 3anagHoro Kaskaza (ITanos, 1993), poib JeTHUX
CHETOIAIOB CYIIECTBEHHA UTS BCE TTOBEPXHOCTH JICAHU-
ka. Ha 1oxxHOM ckiloHe Dibbpyca B GUPHOBOI 30HE
(3750 M) neTHHME OcagKy BBIIANAIOT MIPAKTUYCCKU B TBEP-
JIOM BUJE B TeUeHUEe Bcero repuona adysuuu. B obmactu
abmsauuy negauka Jxankyat B Ilpusnsopycee (2700 —
3000 M) B mepuon HabmoaeHM 1o rmporpamme MI'J] 3Ha-
YUTEIbHBIE JICTHUE CHETOIMaabl OTMedanuch 3 — 4 pasa
exeronHo (Jlegnuk JIxxankyar, 1978).

TeMrtepaTypHBIi PeXXUM TIPUICIHUKOBOTO CJIOST BO3-
nmyxa Ha 3armagHoM KaBkase Oosee 01arornpusiTeH IS CO-
XpaHeHUs oyieicHeHMs, yeM Ha LleHtpampHoMm. Tak, Ha
JlemHUKe Mapyx cpemHue JIeTHUE TeMIlepaTyphl BO3Iyxa
coctaBisgior 2 — 4,5 °C B ¢pupHoBoit 30He (2900 M) u
5 — 7 °C B obnactu a6asiuu (2600 m). B To e Bpemst Ha
nenHuke Jxankyar (2950 M, jen) cpenHsisl TeMrepaTtypa B
JleTHUE Mecsibl Obuia B mipeaenax 4 — 8 °C. Otcioma He-
TPYOHO CAeaTh BBIBOA O TOM, YTO MPUTOK TEIUIa 13 BO3-
IyXa B pe3yibTare TypOyJIECHTHOrO OOMeHAa Ha OOJBIIMH-
cTBe JemHUKoB 3amanHoro u LlenTpanbHoro KaBkasa He-
BeJqMK. MCKITlOUeHNne MOTYT COCTaBJIATh OYeHb HU3KHE
JISTHUKY, HanpuMep, Annboek (paiton [Jombast), crmyckaio-
mmiics 1o abcomoTHOM BeIcOTH 2100 M, TOe TeMmepaTypa
BO3/yXa B MIojie — aBrycte nmomHumaetcs go 10 — 13 °C.

PaguaininonHbIit 6anaHC TTOBEPXHOCTU JIEAHUKOB
KaBka3za B menoMm (Kpome anbbemo) oIpenesieTcsl 3Ha-
YUTETBbHON OGJAYHOCTHIO, COCTABJIAIONICH JETOM B BbI-
COKOTOPHBIX paiioHax B cpeaHeM 5 — 6 6ayioB. DTOT
dakT oka3bIBaeT CYIIECTBEHHOE BJIWSHUE Ha COOTHOIIE-
HUE TIPSIMOM M pacCcesTHHOM paaualiv U CHUXaeT 00-
WA TPUTOK paIMallMOHHOTO TeTjia MO0 CPaBHEHMIO C
€ro TOCTYIUICHUEM B SICHBIC JTHU, YMCJIO KOTOPBIX, KakK
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IIpaBUJIO, COCTaBIIsIeT HEe Oojee 3 — 5 mHEM B MECSII.
MaxkcumajbHble CYTOUHBIE 3HAYEHUS paIvallMOHHOTO
GaymaHca B 00JacTAX abJaSIIUU HEKOTOPBIX JICTHUKOB
Dnb6pyca paBHsUHCh 300 — 400 xan/cm? (12,6 — 16,8
MJIxx/M2), B (DUPHOBBLIX 30HAX Ha DIbOpyce U JCTHHUKE
Mapyx — ot 200 mo 280 xan/cMm? (8,4 — 11,7 MJIxx/m2).

XapakTep Bi1aroobMeHa B MCCIEIyeMOM DPEeTHOHE
MEHSIEeTCS C 3amaga Ha BOCTOK. Tak, Ha JiemHuKe Mapyx
MpY YCTOMYUBOM TOTOJE MCTapeHWe M KOHIEHCAIMS
TIPUMEPHO PaBHOBEJIWKHU, JIUIIb B CyMMe KOHICHCAIIMS
He3HAYMTEJbHO MpeodiamaeT Hal UCTapeHUeM; Ha Jie/-
HMKe JIXXKaHKyaT ucrapeHue IpeodiagaeT MpakTUIecKy B
TedyeHHe Bcero Jjera. Ha roxxHoM ckJloHe Dinbpyca cy-
IIECTBEHHOE MCIapeHUe OTMEUEHO JIUIIb B (DUPHOBOI
30HE, YTO BBI3BAHO CWJIBHBIMHM BeTpaMu CBOOOIHOI aT-
Mocdepnl, 0COOEHHO B HOYHOE BpeMs cyToK. Ha mommH-
HBIX JIIHUKAX FOKHOTO M CEBEPHOTO CKIOHOB 3a(pUKCH-
poBaHa ciabast KOHIeHCAIIHSI.

Ionspublii Ypan

CBoeobOpaszHoe oneneHenue Ilomsgspuoro Ypana
(67° c.111.) 00yCI0BIEHO B OOJbIIEH CTEIEHU peabedoM,
YeM KJIMMaTOM — OCHOBHAsl 4acThb JISMHUKOB TpUHAIC-
JKUAT K KJIACCY KapOBBIX JTMOO KapOBO-IOJUHHBIX, U pac-
MTOJIOXEHBI OHW Ha CKJIOHaX BOCTOYHOU M CEBEpO-BOC-
TOYHOI opumeHTanuu, B uHTepBaje BeicoT 400 — 1100 m
Han yp. mopst (OneneHenne Ypana, 1966). HakomieHue
CHera Ha JICTHWKAaX eCTh CJICICTBUE ero mepepacrpeaesie-
HMS ¢ 60Jee BEICOKMX M KPYTHIX YacTeil XpeOTOB B Kapo-
BBIC YIJTyOJIeHUSI.

Bapuko-1MpKyIsInMOHHAas 00CTaHOBKA TIPU BhITIA-
JIEHUW OOWMJIBHBIX OCAJKOB B XOJIOMHBIN TEPUOI Toda Xa-
pPaKTEPU3YeTCs TIPOXOXKAEHUEM TETUTBIX CEKTOPOB TIy60-
KuX (“MOJIOIBIX”) IIUKIIOHOB CeBEPO-aTIaHTUICCKOM BET-
BM apKTUYECKOTO (PPOHTA, COMPOBOXKIAIOIIMXCS aKTUB-
HBIM METEJIeBBIM TIEpEeHOCOM. BeposSITHOCTh aHTHMIIMKIIO-
HaJIbHOTO XapaKTepa MOTroAbl B 3TOT CE30H HeBeIMKa.

JleToM MHTEHCUBHOCTbH ITUKJIOHUYECKOU IesATehb-
HOCTHM 3aMETHO HMXe, HO ¢ BJIMSHHE COXpaHSETCS U
MPOSIBJISIETCSI B MHOTOKPATHO TOBTOPSIIOIINXCSI BTOPXKE-
HUSIX XOJOTHOTO BO3/yXa 3a BTOPUYHBIMU XOJOTHBIMH
(bpoHTaMU B MaJIOMTOABWKHBIX OKKITIOAMPOBAHHBIX ITWK-
JIOHaX, COIMPOBOXIAIOIMINUXCSA 3aTSXKHBIMU OCaIKaMH.
Bosnbioe BausHUe Ha (HOPMUPOBAHUE TEMIIEPATypPHOTO
peXrMa U UHTEHCUBHOCTD abJISIINU JICTHUKOB B TETLIBII
Tepro/l OKa3bIBAIOT OOIIMPHBIC aHTULIMKIOHBI, TIPUYEM
BeJIMYMHA TTOJIOXKUTEbHON aHOMAaJIMU TeMITepaTyphbl BO3-
JlyXa B OOJIBIIION Mepe 3aBUCUT OT HaIpaBJIeHUs TTEPeHO-
ca Bo3nmyxa B Oapuueckoit cucrteme. Eciam I[lomsipHbrii
Ypan okasbiBaeTCs Ha 103KHOM WM 10TO-3aIlagHON mepu-
(bepun aHTULIMKIIOHA, TeMITepaTypa BO3Myxa 3HAYWTEIb-
HO TIOBBITIACTCS, a paTMallMOHHBIN OaJlaHC XapaKTepu3y-
€TCSl MAaKCUMaJIbHBIMM BEJTMIMHAMU TIPU SICHOM WJIA Ma-
J0061a4HOM Hebe. BocTouHoit mepudepun aHTUIIMKIO-
Ha COOTBETCTBYIOT OTpHUIIATeIbHbIE aHOMAJIMU TeMIIepa-
Typbl. [TomoOHBIE KOHTPACTHI B CXOMHBIX CUHOTITUIECKHIX
CUTYalMSAX XapaKTePHBI JJIA CEBEPHBIX PAliOHOB HaIllCi
CTpaHbI, TpaHUYAIINX ¢ APKTUKOM, T.c. HAXOMAIIMXCS B

30HE IMOMEePEMEHHOTO BJIUSHUS XOJOTHOTO MOPCKOTO M
TETJIOTO KOHTUHEHTAJTLHOTO BO3IyXa.

T'omoBoe KOIMYECTBO OCAIKOB, IO JaHHBIM METEO-
cranunm bonpmras Xamara (pacIiojioXXeHHON B HECKOJb-
Kux KumomeTpax oT egaukoB MTTAH u Ob6pyueBa, Ha ab-
COJIOTHOM BhicOoTe 230 M), COCTaBIsIO B cpenHeM 3a 1968
— 1979 rr. okono 800 MM, HO 1OCTOBEPHBI JIUIIIb BEIUUU-
HBI OCAJIKOB 3a TETUIbIN MEePUO, TaK KaK 3UMOI TOCTIONCT-
BYIOT CWJIBHBIE BETPBI, OOYCJIOBIMBAIOIINE METEIEBBIN TTe-
peHoCc U “HemomagaHue” 0CaaKOB B IIPUEMHEIA COCYIH
ocagkoMepa. KonmmaectBo 0ocagkoB B Mae — CEHTSIOpe CO-
craBisuio okojio 50 — 100 MM 3a Mecsiil, HO B HEKOTOPbIC
ronbl 3apUKCHUPOBAHBI MecsSYHbIe cyMMEI 10 200 — 250
MM. Ha jiemHrKax B virojie — aBryCTe OCaJIKW BBITIANAIOT B
KMIIKOM BHJIE, CITOCOOCTBYSI 0Opa30BaHUIO CHEXKHBIX “00-
JIOT” ¥ CMBIBY CHeTa Ha KPYTBIX CKJIOHAX JIGAHUKOB.

TeMmepaTypa Bo3myxa Ha JISTHHUKAX B JIETHAE MeCsI-
1Bl KOJIEOJIETCSl B IIMPOKUX TIpeaesiax, YTo OObSICHSIeTCS
VYCIOBUAMU aTMOC(epHOM IMPKYISuuK, Tak, Ha JeTHU-
ke O6pyuesa B utwosie — aBrycre 1974 — 1977 rr. cpenHsisi
3a JeHb TeMmIleparypa B LieHTpe (UpHOBOI 30HHI (550 M
Hag yp. Mops) MeHsack oT 2 mo 16 °C, cocTaBisis B
cpemHeM 3a Mecsil 6 — 8°, B MIOHE OHA, IMO-BUINMOMY,
6mm3ka K 0 °C (Ha meteoctanuuu 1,5 — 2,5 °C).

Paiton IlonsipHoro Ypana xapakrtepu3syeTcs mpeooia-
JTaHWEeM O0JTaYHON U TTaCMYpHOI MOTOIBI B T€YEHHUE BCETO
rola, YTo CITOCOOCTBYET 3HAYUTEIILHOMY COKpAIIEHUIO TT0-
CTYIUICHUS TIPIMOI COJIHEYHOW pamuaruu. B mepuon Ha-
X HabmomeHU Ha gegHuke OOpydeBa b B 1977 T.
cpemHsIsl 00JIaYHOCTh He MpeBbiana 3 — 4 6ajuioB, B OC-
TanbHbIe Toabl (1974 — 1976) oHa nocturana 6 — 7 GayioB.
Hpyroii (hakTop, BN Ha YMEHBIIIEHWE JOJIA paaua-
IIMOHHOM COCTABJISIIONICH B OOIIEM MPUXOAe Terla — 3TO
0oJIbIIIasi 3aKPBITOCTh TOPU30HTA BO BMEHIAIOIINX Kapax.
OcobeHHO 3T0 3aMeTHO Ha JemHuke OOpydesa, rae ¢ak-
Traeckuit 3axon CoJHIIA 3a XpeOeT B CepearHe UIOJIS TIPO-
ucxXonuT okoso 12 yac. nHs.braromapst aTuM o6cTosITEND-
CTBaM, a TaKKe BCJICACTBUE 3HAYUTETLHOM MTOBTOPSIEMOCTH
BeicokuX (Boime 10 °C) mHeBHBIX TeMIIepaTyp BO3myxa
CTPYKTypa TeIIoBoro 6anaHca Ha JienHuKax [lossipHoro
VYpasa vHas, 4eM B IpYTUX JIEMTHUKOBBIX palioHaX, paccMma-
TPUBAEeMbIX B 3TOM pasfesiec, a UMEHHO — B CPEIHEM OKO-
70 50% Terula MPUXOMHOM YacTH TEIIOBOTO OajiaHca Co-
CTaBJIsIeT TypOYJICHTHBIN KOMITOHEHT. OCOOEHHO BaxkHa
pOJIb KOHACHCAIINM, KOTOpasi JTOMUHHUPYET B Ipoliecce
BJIaroodMeHa JISTHUKOB MCCIIEMyeMOTO peroHa.

Cesepnblii Tanb-I1Tann

IupotHoe (43° c.u1.) U BHYTPUKOHTUHEHTAJIbHOE
MOJIOXEHUE 3TOr0 paiioHa OMpejessseT 0OJabLIOe BIMS-
HUE aTJaHTUYECKUX M apKTUYECKUX MAacC BO3Myxa, a TaK-
K€ LIMKJIOHOB MPAHCKOW BETBU MOJIIPHOTO (DpOHTA Ha
¢opMUpoBaHUE BECEHHETr0 MaKCMMyMa OCaaKoB. DTHU
LIMKJIOHBI 3apoXnaTcs B 0kHOM [lpukacnum u Adra-
HUCTaHe, NMepeMeNIaloTcsl BECHOM ¢ 10ro-3amnana Ha ceBe-
PO-BOCTOK BIIOJIb MOIIIHOW TOpPHOI Tperpaanl, obpasye-
Mol [lamupo-Antaem, Tanb-1lanem, xyHrapckum
Anatay u nanee AyitaeM, 4YTO CIIOCOOCTBYeT oporpacduye-
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ckoMy oboctpeHMIo (hpoHTOB. biaromapsi BoBieueHUIO
TPOIMUYECKUX, apKTUUECKUX MACC M BO3ayXa YMEPEHHBIX
IIUPOT KOHTPACTHI TEMITEpaTyphl YCWIMBAIOT ITUKJIOHU-
YeCKYIO JACSATeIbHOCTh — B BTOT MEPUOM MPOUCXOIUT
CcOMMKeHNEe apKTUIECKOro M IOoJIsIpHOro (poHTOB. Be-
CeHHUII MaKCUMYM OCaIKoOB c loro-3amana (Ilamwup) Ha
ceBepo-BocToK (CeBepHbiii Tsub-Illans) caBuraercs Ha
OoJiee MO3MHME CPOKM (C MapTa Ha Mail — HWIOHB). Poib
aATIIAHTUYECKUX LIMKIJIOHOB TPOSIBJISIETCS B OCHOBHOM B
JIETHUE MECSIBI, 0 Mepe CMEIIeHUST apKTUIECKOTO
(poHTa B cpeaHMe MUPOTHI. BiusiHUe a3MaTCKOro aHTH-
LIMKJIOHa HamboJiee BEIUKO B XOJOIHBIN CE30H, U OHO
MPOCJIEXKMBAETCS B 3MMHEM MUHMMYME OCaJIKOB.

HawubGonee n3yden paiton 3amnuiickoro Ajaray u, B
YaCTHOCTH, GacceifH yieqHnKa TyrooKcy, Tae KOMILIEKC-
Hble DISLIMOJIOrMYecKue paboThl BeayTcst ¢ Havaina MIT
M B COKpAIllEHHOM BHJE JO HACTOSIIEro BpeMeHM (aB-
ryct 2000 r.). [Tockonbky 80% oneneHeHUs 3aMIMIICKO-
ro AnaTtay HaXOIUTCSI Ha CEBEPHOM CKJIOHE XpebTa (B oc-
HOBHOM B MHTepBajie BbIcOT 3300 — 4600 M), BIMsIHUE
aTJAaHTUYECKUX ITMKJIOHOB Ha HAKOIUJIEHWE OCaaKOB B
Mae U B JIETHME MeCSIIbl MMeeT pelliaiolinee 3HaueHue. B
TO Xe BpeMsl CyIIeCTBOBaHNE Ha I0TO-BOCTOUHOM CKJIOHE
XpebTa caMoro KpymHoro jegHuka KopxkeHeBCKoro cBHU-
JIETeJIbCTBYET O HEMAaJIOBAXKHOM POJIM MPAHCKUX IIMKJIIO-
HOB B MHUTaHUM JICAHUKOB 3TOro pernoHa. KoHeuyHo,
3leCh Halo YYUTHIBaTh M 3(PPeKT ciBUTa MakKCUMyMa
0CaJIKOB Ha MOJBETPEHHBbIC CKJIOHBI BCIICACTBUE U3rMOa
JIMTHUY TOKA y CaMbIX BEPIIIMH XpPeOTOB.

ITo MHOTOJIETHUM JaHHBIM MeTeOCTaHIIMU TyroKCy-
1 (3450 M), pacmonoXeHHOM Ha MOpeHe BOJIM3M KOHIIA
JnenHuKa TyIOKCY, POCT OCaaKOB HauMHAeTCs B MapTe, B
CpelHEM OHM JOCTUTAIOT HauOOJbIIEH BEIUIMHBI B UIO-
He (190 MM), HO B OTHE/NbHBIE TOAbl MAKCUMYM MOXKET
OBITH 3a(pMKCHPOBAH B JII00OM M3 MECSIIEB C MapTa IIO
utoHb (Jlegnuku Tyrokcey, 1984). [To Hamum pacueram, B
HI0Jie ¥ aBTYCTe OCAJKW MMEIOT B OCHOBHOM HE KOHBEK-
THBHOE (KaK TMPUHSTO CUYMTATh), a (POHTATIBLHOE TTPOKC-
XOXIEHHUE, COMTPOBOXIAIOTCS XOJIOAHBIMU BTOPXKECHUSIMH
M 9acTO BBITIANAIOT B BUJIE CHETa HE TOJIBKO Ha JICTHHUKE,
HO M Ha CKJIOHaX TOp U MOpeHe HWXe JeaHukKa. Mecsd-
HBIE CYMMBI OCaJKOB B HIOJie — aBIyCTE COCTABISIOT B
cpeaaem 100 — 130 mm. CpemHee KOJIMYSCTBO aTMO-
chepHBIX ocagkoB 3a rox paBHo 1100 mMm. BepTtukanb-
HBIN TPAJUEHT 0CaIKOB MEHSIETCS C BBICOTOM: TI0 HAOJIIO-
JIEHUSIM C TIOMOIIBIO CYMMAapHBIX OCAaJIKOMEPOB B TOJIMHE
p. Masnoit Anmatuaku B 30He 500 — 2500 M ocagku BO3-
pactaiot BaBoe (ot 500 mo 1000 MM 3a rom); BBIIIC yBe-
JM4YeHne HecymecTBeHHO (rmpuMmepHo Ha 50 — 100 MM B
BeicOTHOM mHTepBajie 2500 — 3500 M) u oHO IpeKpaia-
eTcs Ha ypoBHE 0KoJio 3500 M.

TeMrepaTypa Bo3ayxa Ha JienHUKe TYIOKCY xapak-
TEPU3yeTCs] B OCHOBHOM HU3KMMM 3HAYCHUSIMU: HA MO-
peHe y KOHIIa JIEAHUKA e¢ cpeaHue BeauduHbl 2,5 °C B
uioHe u 6 °C B uioje, B pupHoBoii 30He 2 — 2,5 °C.
Hwuskwuii TeMriepaTypHbIii (hOH OnpenesieTcst Kak OTKpPbI-
TOCTBIO JIAHUKA IIJIST XOJIOMHBIX BO3MYIIHBIX Macc, IO-
CTYTAIOIINX C CeBepa, TaK U MECTHBIMU OCOOCHHOCTSIMHU
penbeda U Me3oKIMMaTa: IpeBHSSI MOpeHa HUKe KOHIla

A.Il. Boaowuna

JIeAHUKA KPYTO (Ha HECKOJIBKO COT METPOB) OOpBIBAETCS
B OCHOBHYIO JOJIMHY, YTO CIYKWUT Tperpagoil Ha MyTH
TETUIBIX JOJMHHBIX BETPOB, MO3TOMY Ha BCEl TTOBEPXHO-
CTH JIETHWKA TOCITOICTBYET JIGAHUKOBBIN BETEP.

HMHTEepecHO COMOCTaBUTh HEKOTOPHIC XapaKTePUCTH-
KU TeMIIepaTypHOTO pexkruMa Ha JiemHrKax Tyrokcy n Ma-
PYX, PacIIOJOXEeHHBIX Ha OAMHAKOBON mmpore (43° c.oi.)
M Ha CEBEPHBIX CKIJIOHAX XpeOToB. CpemHue JETHUE TeM-
rmepaTtypsl Bo3nyxa B (GUPHOBOM 30HE JieqHUKAa Mapyx
(2900 M) mpuMepHO COOTBETCTBYIOT TeMIiepaTypam B
cpenHeit yactu obnactu abmsuuu (3600 m) nenHuka Ty-
okey (3 — 5 °C), 9yTo B IepBOM NPUOIMKEHUU MOXET
CIYXKUTh KOJMYECTBEHHOM XapaKTepUCTUKOW BIUSIHUS
CTeTIeHN KOHTUHEHTAJIbHOCTH Ha METEOPOJIOTUUECKHIA pe-
KM M YCJIOBUSI CYIIIECTBOBAHUS TOPHBIX JIEAHUKOB B pa3-
HBIX TeorpadMuecKux paifoHax.

B CesepHom Tsnb-1llaHe 3HauuTeNbHOE BIMSIHUE
LIMKJIOHOB B JICTHUI IMeproJ 0O0YCIOBIUBAET OOJBIIYIO
MTOBTOPSIEMOCTh TTACMYPHOI TIOTOIBI — B CPeIHEM HaAOJIO-
naetcst 10 macMypHBIX U JIMIlIb 4 — 6 SCHBIX IHEN 3a Me-
CsIlI, a cpeiHsst 001aUHOCTh COCTABIIsIET 5 — 6 0aJUIOB, UTO
U OTpeneisieT He3HAYMTEIbHYI0 MHTEHCUBHOCTb 3HEPro-
oO0MeHa JIGTHUKOB U MaJjible 3HAYeHUsI paaualiMOHHOTO
OajaHca, 0OCOOCHHO B IIEpHMOJ CHETOIIamoB. Tak, B HIOJE
— aBTyCTe CpemHss CyTOYHas BeJMYMHA PAAVAllMOHHOTO
GaylaHca TTIOBEpXHOCTH JIba, TI0 U3MEPEHUSM B OTICJIbHEIC
roibl, cocTaBiseT Bcero 190 — 280 xan/cMm2, mwin
8 — 12 MJIx/m? (TonoBkosa, 1983). B o6nactu abnsimm
nenHukoB 3ananHoro u llentpansHoro Kaskasa atot ma-
paMeTp xapakTtepusyeTcs 00siee BHICOKMMU 3HAYeHUSIMMU.

Kak cBUIeTenbCTBYIOT JaHHBIE TPaAUEeHTHBIX U3Me-
peHuit B 00nacTIx abasIUuU U aKKyMYJISUMU JeAHUKA
Tyrokcy, B 006enx 30HaX B TeUeHUE BCETo JieTa Mpeoba-
JlaeT He3HAUYUTEJIbHOE UCITapeHue.

Buytpennuii Tsanb-1Tlans

Hecmotpst Ha 6u3koe pacniosoxeHrne CeBepHOro u
Bnyrpennero Tsiab-11lans (42° c.in.) umerorcs ornpene-
JICHHbIC Pa3nyus B KJIMMaTe 3TUX FOPHBIX obiacTeit u
XapakTepe oJieleHeHsI, a UMEHHO: B JaHHOM palioHe Ha
aHAJIOTMYHBIX BBICOTAX BBIMAJAeT ropas3io MEHbIlee KO-
JIMYECTBO OCAJKOB, TaK KakK CloJa MOCTYIMAOT BO3AYIITHbIC
Macchl, 00eIHEHHbIE BIaroi, 1 4aCTUYHO Osiarogapsi 3To-
MY OJIeJIEHEHUE PACIIOJIOraeTcs Ha 3HAYMTeJIbHO OoJjiee
BbICOKMX YpoBHsiX, yeM B CeBepHoMm TsiHb-Illane. Oue-
BUJIHO, YTO 3TO CBSI3aHO C 3KPAaHUPOBAHHOCTBHIO TOPHBIX
maccuBoB BHytpeHHero Tsnb-1llaHs ¢ 3anmaga u ¢ ceBepa
(Pepranckuit, Kuprusckuit xp. n 3awmmiickuii Anaray),
TJIe TIPOMCXOAUT OCHOBHOM MepexBaT U OCaXACHWE BJIaru.

Ho obmuit xapaktep HUPKYJASIIUU BO3AYLIHBIX
Macc, TyTU LMKIJIOHOB Te Xe, yTo U Ha CeBepHOM TsIHB-
[lane. BiausiHue A3uaTcKoro aHTUIIMKIJIOHA B 3UMHUE
MeCSILIbI 37IECh BBIPAXXEHO SIpUYe U KOJUYECTBO aTMochep-
HBIX OCaJKOB MpakTUYeCKu OJU3KO K HyJ10. BeceHHee
HapacTaHWe OCaIKOB CBUAETEJILCTBYET O BIMSHUM HOTO-
3aragHbIX IMKJIOHOB MPAHCKOW BETBM IMOJISIPHOTO (hpOH-
Tta. OQHAKO ISl 3TOTO palioHa XapakKTepeH JIETHUM Mak-
CUMYM OCaJKOB, M 3a WIOHb — aBrycT Bbimagaer 50 —
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Mamepuanot ensuyuonoeuueckux uccaedosanuii, evin. 92

60% romoBoii cymMmMBl (B paiioHe JieqHrKa TyrOKCY OKOJIO
40%). B netnmit mepuon, kak u Ha CeBepHoM TsaHb-111a-
He, (OPOHTAIbHBIE CUCTEMBI TPUHOCAT OCHOBHYIO Maccy
BJIaTd, U LMKJIOHWYECKHE OCAIKU CYIIECTBEHHO TPeos-
JIAJIatoT HajJ BHYTPUMACCOBBIMU, YTO YCTAHOBJICHO, B Ya-
CTHOCTH, HAIIMMU HAGIIOACHUSIMU B pailoHe Xp. AK-
sritpak (Bonomuua, 1988). biaromapss mocteneHHOMY
TOBBIIIEHNIO XpeOTOB ¢ 3amaza Ha BOCTOK B Ipejeliax
Buyrpennero Tsaub-1llaHs 1 BEIHYXXICHHOMY IIOIBEMY
BO3IYIIHBIX MAacC HaJl HUMU pacTeT YpOBeHb KOHICHCA-
MU U CYOJIMMAannu, U (pOHTAIbHAS NeATSIIBHOCTD MPO-
JIOJKAeT OCTaBaThCsl aKTUBHOM BIUIOTH 10 MOITHOTO y3Jia
oneneHeHus B paiioHe Iluka Ilob6ensr u Xan-Tenrpu Ha
KpaliHeM BOCTOKE 3TOTO paiioHa.

Hawnbonee xapakTepHble OCOOEHHOCTH YBIIAXKHEHUS
HCCIIeyeMOro paioHa — 3TO 3HAYUTEJbHbIC BEpTUKAIIb-
HBIe TpaMeHThl 0CANKOB B Tpefesiax 30HbI OJIeICHEHNS U
BBITIAJICHUE OCAIKOB Ha JICTHUKAX B JIETHUI TIEPUOI TTPaK-
TUYECKM JIUIIb B TBEPAOM U cMelTaHHOM Buze. [1pu cpe-
HUX U CHJIBHBIX CHEromajaax MX IpaJueHT COCTaBJISICT
3 — 8 MM Ha 100 M mogbema, MPUYEM C BEICOTOI 3TOT Ipa-
nueHT yBeaunuuBaercs (Yuinypues, Cokanbekas, 1991).
B naumbonee BricOKMX 30HaX JieAHUKOB (4300 — 4800 M)
KOJIMYECTBO TBEPHABIX OCANKOB MPEBHIIIAET X BEIUYMHBI,
M3MepeHHbIe Ha MeTeocTaHMK TsaHb-1IlaHp (Ha gHE U-
pOKoOIi noauHbL, 3614 M), o MeHblIeH Mepe, B 4 paza. Ot-
CIOZIa CJIENyeT, YTO B 00J1aCTH aKKyMYJISIIMKA MaccuBa AK-
leritpak 3a rox BeimagaeT g0 1000 — 1200 MM (Ha MeTeo-
craniuu Tsaab-1llans 310 MM). B psme ciaydaeB Graromapst
HM3KUM TeMIlepaTypaM M JICTHUM CHeToIajaaM Ha 6oJib-
IIMX BBICOTAX IMOJIOKUTETBHBIN GalaHC MacChl COXPAHSUICS
B T€YEHME BCETO JieTa. DTU BBIBOALI OCHOBAHBI Ha PE3YJIb-
TaTax MATWIETHUX ucciaenoBanuii (1985 — 1989).

Huskue temmeparypbl Bo3ayxa — TaKXe XapaKTep-
Hasl yepTa METEOPOJIOTUIECKOTO peXXruMa JeTHUKOB BHy-
tpeHHero Tsanp-Illansa. Ilo HammM pacdyeTaMm, B camMoit
HikHelr yactu JemHuka Capei-Top (4000 M) cpemHue
MECSYHEIE TeMIIepaTyphl JeToM cocTaBistioT oT 0,5 °C B
nioHe 10 2 — 3 °C B utoye — aBTycTe.

WHTeHCHBHOCTD 9HEProooMeHa Ha JiegHukax BHy-
TpeHHero TsaHb-11laHsT HECKOIBKO HIDKE, YeM B 3aujIvii-
ckoM Aunaray, O1aromapsi 60JbIION IMOBTOPSIEMOCTU
(bpoHTaTbHOrO THMITA MOTOMBI, YaCTHIM CHETroIajaM U
HM3KOI TeMmIiepaType BO3AyXa, a TakKKe cJ1aboMy pa3BH-
THUIO TOPHO-IOJUHHON HUPKYISAIUU. MOXHO TPEaIoio-
KUTb, YTO TYPOYJICHTHBIM TETUIO- M BJIATOOOMEH B OTHUX
YCIIOBUSX OJIU30K K HYIIO.

Anaiickuii xpeoeT

Psa omiMunTebHBIX YEPT OJIeICHEHWsI 3TOTO palioHa
— Oosbias abCcoIoTHAs BBICOTa KOHIIOB JieMHUKOB (3600
— 4000 m) u pupHoBoit imHuU (4300 — 4500 M), B OCHOB-
HOM HeOoJIbIlIas TUIOIAIb JIEMHUKOBBIX 00pa30BaHUA, 10~
BUIVMMOMY, B 3HAYUTEJILHON Mepe CBSI3aHbl C HU3KOM CTe-
TIEHBIO YBJIAKHEHUS 3TOTO PETMOHA, a TAaKKe C OTCYTCTBU-
€M TaK1X BBICOKMX TOPHBIX TTOTHATHUI, Kak Ha [Tamupe.

IMonoxenue Anaiickoro xpebTta B “liermouke” Top-
Horo obpamiieHust CpenHeld A3uu, Ha HU3KOW IIAPOTE

(40° c.111.) MpenonpenensieT BAUsSHNAE TeX XK€ CUHOITUYEC-
KUX TIPOLIECCOB, KOTOPBIE ObLIM ONMKMCAHBI BHIIIE B TPH-
noxeHuu K CeBepHomy u Buyrpennemy Tsanb-1llanro.
CrenyeT nuiib MOAYEPKHYTh, YTO AJalickuii XxpebeT no-
CTYTIEH BJIMSIHUIO CEBEPO-3amaJHbIX BTOPKEHUN ITUKIIO-
HUYECKOTO XapaKTepa, IMOCKOJbKY XpeOThl 3amagHoro
Tanb-lans (Tanacckuii, [ckemckuii, YaTkanbckuit)
HMMEIOT HEOOJIBIIYIO BBICOTY (JIUIITb OTACTbHBIC TTMKK TIpe-
BoimaoT 4000 M) U He ciyXaT HEeNpeoaoJMMbIM Oapbe-
POM TSI BIAaTOHOCHBIX Macc Bo3myxa. O4eBUIHO, YTO OII-
pelieieHHOe OTPHUIIaTeIbHOE BIWSTHUE (TiepexBaT BJIarW 1
M3MEHEeHUe TyTell IIMKIOHOB) OKa3bIBaloT [ mccapckuit,
3epaBiiaHckuit 1 TypKecTaHCKUIA XpeOThl, pacTONOXeH-
HBIE HEMOCPEACTBEHHO K 3aIamy oT AJlaiickoro xpebrta u
MOJHMMAIOIIMECS Ha HEKOTOPBIX YIaCcTKax 10 5 — 5,5 KM.

Kak crnenyer u3 pe3yabTaToB HAOMIONEHUI 32 OCal-
KaMM Ha JieqHUKe AGpamMoBa M Ha ero OOKOBOUl MOpeHe
(3800 m) 3a 1968 — 1975 rr., ux romoBast cymma Koseba-
snack B mpeaenax 500 — 1000 MM, MakCMMyM OCalKOB B
OOJIBIIIMHCTBE CyYaeB MPUXOMAUJICS Ha MapT WU Mail, u
nx MecsiyHad BenmuuHa coctapisuia 100 — 170 mm (Jlen-
HuK Ab6pamoBa, 1980). HyxxHo oTMeTUTH OOJIBIINYIO U3-
MEHUYMBOCTb MECSTYHBIX CYMM OCAJIKOB OT rojia K Tomxy (OT
10 mo 250% x cpenHeil 3a yKa3aHHBIN MTepUOJ), HATUUUE
JIByX MUHUMYMOB B TOIOBOM XOJIe OCaIKOB — B (heBpasie
U aBIyCTe — CEHTAOpe, a Takke TOT (hakT, YTO JICTHHE
OCaJIKi Ha BCell TIOBepXHOCTH JIGTHUKA BBHITIAAAIOT B OC-
HOBHOM B TBepaoM Buje. [TocienHee cBSI3aHO ¢ MPOXOXK-
JIEHWEeM XOJIOMHBIX (PPOHTOB 3amaIHBIX M CeBEPO-3araji-
HBIX IIUKJIOHOB. Pe3yibTaThl HEMPOMOIKUTEIbHBIX Ha-
omoneHuit B upHoBoii 30He (4400 M) mokaszajiu, 4TO
3/1eCh JIETOM OCaJKOB BbITiafaeT B 1,5 — 2 pasa GoJblie,
YeM B CPEeTHEM YacTH SI3bIKa.

DopMHUpPOBaHNIO HU3KOTO TeMITepaTypHOro ¢hoHa,
KpoMe 3HaYyUTeJIbHOW abCONIOTHOU BBICOTHI, CITOCOOCT-
BYIOT CTOKOBBIE BeTphI (10 4 — 5 M/c), Tipeobaaaatoniye
JIETOM Haj BCell MoBepXHOCThIO JeaHuka (90% Bcex ciy-
yaeB HabmoneHuit). CpeaqHue MeCSYHBbIE TeMITepaTyphbl
BO3/yXa B 00J1acTH abJISIIUM COCTaBISIOT JeToMm 1 — 4 °C
(B pupHoOBoi1 30He oHU HIKe 0 °C), HauOoJbIIAs I10-
BTOpsieMOCTh (0Kkoyio 70%) cpemHUX CYyTOUHBIX 3HAYEHUIMA
npuxonutcs Ha uHtepBan 0 — 5°. B Gonee Teruibie mepu-
ofibl TemriepaTypa Bo3ayxa nogHumainack 1o 10 °C. Ortu
NIAHHbBIE MOTYT CJIYXUTbh KOCBEHHBIM CBUIETEIbCTBOM
MPeHeOPeXkNMO MaJIoro TYpOYJIEHTHOTO TEIIooOMeHa.
Bo Bnaroo6mMeHe mpeobiiagaeT He3HAYUTEIbHOE MCTape-
HUe. YMeHbllleHue o01eil 00JIauHOCTH OT MIOHS K aBry-
cty ¢ 5 1o 3 GajuIoB CITOCOOCTBYET NMPUTOKY 3HAUYUTEIIb-
HBIX BEJIMYMH COJTHEYHOM paguanuu. MecsuHbIe 3Haye-
HUS paJMallMOHHOTO OajlaHca Ha S3bIKe JIEAHUKA B aBTy-
cre B 3 — 5 pa3 Oosibliie, YeM B UIOHE, YTO OOYCIIOBJIEHO
B OCHOBHOM TOHWXEHUEM ab0eno MoBepXHOCTU. Mak-
CHMYM paIMallMOHHOTO GajiaHca 3a SCHbIe THU COCTaB-
nseT B o6macTu abmsuum 300 — 350 kan/cm2,

B uesiom Anaiickuii XxpebeT 3aHMMaeT MPOMEXYTOY-
Hoe mojoxeHue mexay TsHb-Ilanem m [lamMmupom kak
10 XapakTepy CUHONTUYECKUX MPOIIECCOB, TaK U MO He-
KOTOPBIM KOJIMYECTBEHHBIM ITOKa3aTesisiM (Temrieparypa
BO31yXa, 00JaYHOCTb, PaJAMAIIMOHHbIE TAPAMETPHI).
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ITamup

W3 Bcex pailioHOB, pacCMaTpUBaeMbIX B 3TOM pasJielie,
ITamup — camast cIoXHas TOpHasT W JIEMHUKOBAsI CHCTEMa,
XapaKTepU3YIOIIASACS CYIIEeCTBEHHBIMU PA3TUUUSIMU B KITU-
MaTe IBYX ee KPYIHBIX yacTeil. B mepBoM MpuOIvKeHUn
pasnmenurtenbHas MuHUA (B rpaHunax owiBiiero CCCP)
IIPOXOINT OT KpaitHeil 1oro-3amagHoii Touku (Baxanckuii
Xp.) OO CEeBEPO-BOCTOUYHOI B paitoHe 03. Kapa-Kyib. I'maB-
HBIe OCOOCHHOCTH pefibedha ceBepo-3amanHoil yactu Ila-
MHpa — GOJIbIIas PACWICHEHHOCTD TIIYOOKUMHU Y3KUMU JI0-
JIMTHAMU, HaJIM4Me BBICOKMX XpEeOTOB CaMOW pa3IMIHOI
OpYICHTAIINM, 3HAYUTEIbHBIN TIeperan BHICOT MEXIy Bep-
IIMHAMU XpeOTOB U JTHOM JOJIVMH, T.€. 3TO TUITUYHBII ajlb-
nmuiicKuii xapakrep peiabeda. FOro-soctounsrii [1amup (ma-
see “BocTouHbBINN”) B OCHOBHOM IIPEACTaBISIET COOOM 00-
IIMpPHOEe BBICOKOE Haropbe; mo cioBaMm JI.C.bepra, ato
“Tuber B MuHmMartope”, rae xpeoTel mocruraiotr 5000 —
5500 M, a nHO mosmH Jyiexxut Ha BeicoTe 3600 — 4000 m. Oc-
HOBHBEIe XpeOThl BocTouHoro Ilamupa mmeroT B ob01ieM
IMPOTHOE TIpocTupaHue. [Tomorve rpebHM TOp MOTHUMA-
JOTCSI HaJl IIMPOKMMU JOJTMHAMU U KOTJIOBMHaMu Ha 800 —
1000 m. Bocrounsnii Ilamup “tsaroreer” x lleHTpanpHOI
A3uu Kax 1o penbedy, Tak 1 110 KJInMMary.

Tak e pe3Ko pas3IuvaeTcs 1 XapakTep oJieIeHEeHUS
aTux vacteil [lamupa: B 10r0-3amagHOM pErMOHE Cocpe-
JIOTOYEHO HaMOOJIbIllee KOTUYECTBO JICTHUKOBBIX 00Opa-
30BaHUM, 3[IECh PACIIOJIATAIOTCSI CaMble KPYITHbBIE JICTHU -
KU, a IMarna3oH BBICOT 30HBI OJICICHEHMST KpaiiHe BEJINK
— MpUMEpHO OT 2,5 10 5 — 6 kM. [lnowans ojgeneHeHUS
BocTtouHoro ITamupa Ha MOpSIOK MEHbIIE, a JECTHUKU
pacIojioXXeHbl B Y3KOM MHTepBajie BBICOT, IPUMEPHO
mexnay 4,8 — 5,0 u 5,5 — 6,0 km.

3HaYUTENIbHO OTIMYAIOTCA U KIMMAaTUIECKUE yCII0-
BUSI CEBEpO-3alagHOi U I0ro-BoCTOYHON yacteil [Tamu-
pa, MOCKOJIbKY OHU OTPEIeISIIOTCS pa3HBIMM TUIIAMU CH-
HOMTHUYECKMX TMpolieccoB. [Ipexne Bcero ciemyeTr Mmoj-
YepKHYThb, 4TO [laMup — enMHCTBEHHAas TOPHO-JICAHU-
KoBas cucteMa B rpaHmiiax oeBiiero CCCP, oTHocsma-
SCsl K CyOTpPOIIMYEeCKOM KIMMaTUIecKoi obmactu (Aym-
coB, 1956). ipyras BaxkHas yepTa pacCMaTpUBaeMOTO pe-
TMOHA 3aKJI0YaeTcs B TOM, YTO Ha TMOTOAY M KJIMMaT
9TOI OOIIMPHOM TEPPUTOPUM BIUSET LIUPKYJISIUS CPEl-
Heii Tporochepbl, OUeHb MaJIo U3yYeHHas 10 HACTOSIIIE-
ro BpemeHu. [ToaToMy K TaHHOMY PETHOHY HEIPUMEHU-
MBI TUTIU3AallMU CMHOMTHYECKUX TpolieccoB CpemHeit
A3uu, a pe3yJabTaThl HAOIIONEHUI OOJBITMHCTBA METEO-
CTaHLIMM, PACTIONOXEHHBIX Ha JHE IOJWH, c1abo Xapak-
TEPU3YIOT 30HY OJIeICHEeHUSI.

BaxnpIii hakTop KimmaTa 1, B YaCTHOCTH, SHEProoo-
MEHa JISAHUKOB — IIOJIOKeHUe perroHa Ha 37 — 39° c.ui.,
Gyaromapsl Yemy IpU ONTUMAJBHBIX YCIOBUSX TTOTOMIBI
MMPOUCXOAUT 3HAYUTEIbHBIN MPUTOK pagvaniioOHHOTO
teria (npu Beicotax ConHua 74 — 76°) u HabGmomaercs
BBICOKMI1 YPOBEHb TeMIIepaTypbl BO3AyXa B 00J1acTsIX ab-
JIAIUY HU3KUX JICTHUKOB.

Ha ocHoBe maHHBIX O BHYTPMTOIOBOM pacIipe/iesie-
HUU 0caakoB Mo MeTeocTaHuuu JlemHuk degueHko
(4169 M) MOXHO ¢ YBEpEeHHOCTBIO CKa3aTbh, YTO BCS 3a-
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rmagHasi U ceBepo-3amamHas yacTh Ilamupa mocTymHa
BO3/IEIMCTBUIO 0r0-3alaIHbIX LIMKJIOHOB MPAHCKOW BETBU
MOJIIPHOTO (PpOHTA, HanbOJIee MHTEHCUBHO ITPOSIBIISIO-
LIMXCS B BeCEHHUI repuon roga. Hekoropelie pesynbra-
ThI HAOJIIOACHUI 32 OCaIKaMU Ha YKa3aHHOM METeOCTaH-
mu (Yyukanos, 1960) MOryT CayXuTh WJLTIOCTpaIei
YBIAXHEHHOCTH 3TOrO PErMOHA B PasHbIE CE30HBI roma
(cpemnee 3a 1945 — 1956 rT., MM):

[ 1l
108 127 162

v v vi Vi
118 99 74 41 20

IX X X Xl Top
15 82 138 145 1129

TpynHee oOBsICHUTH (DaKT BEHITAACHUS 3HAYUTEIIb-
HOTO KOJIMYeCTBa OCAIKOB B 3UMHUE Mecsbl. [1o-Bumn-
MOMY, UHTEHCUBHOCTD I0XHBIX IIMKJIOHOB BeJIMKa W B
9TOT MEepUO, HO OHU He MPOHUKAIOT ceBepHee [Tamupa
BCJICICTBUE CTAOWIM3UPYIOIIEH PO A3MAaTCKOTO aHTH-
LHMKJI0HA. BO3MOXHO TakKe BAUSHUE 3amagHBIX U CeBe-
pO-3amaJHbIX BTOPXKEHUIN B IIUKJIOHAX, aKTUBU3UPYIO-
IIUXCS B 3TOM PETMOHE 3MMOM M3-3a COMDKEHUST apKTH-
YECKOTO U TOJISIPHOTO (PPOHTOB, Giaromapsi CBOGOTHOMY
JIOCTYITy apKTUYECKOTO BO3[yXa uepe3 TeppuTopuio 3a-
nagHoit Cubupu.

B OCHOBHOM BCJIEICTBYE SKPAaHUPYIOIIETO BIMSHUS
MOIIIHBIX TOPHBIX XpeOTOB ceBepo-3amaaHoii yactu [Tamu-
pa ero BOCTOYHBIE 00J1aCTH XapaKTepU3YIOTCS COBEPIICHHO
WHBIMU YCJIOBUSIMU YBIaXHeHUs . [Ipexne Bcero, 3mech
MPOUCXOAUT Pe3KOe COKpallleHUe KOJMYECTBAa BhITIAIAI0-
mmx atMocdepHbIx ocankos: 10 70 — 100 MM 3a rom B BEI-
COKOTOPHEIX IONMHAX, Ha ypoBHe okoio 4000 m (Mypra0,
YeuexrTrl, 03. Kapa-Kynp). Kpome Toro, Ha Bocrounom
ITammpe oT™MevaeTcst ISTHUI MAaKCUMYM OCaIKOB.

Kak u Bo Buyrpennem Tsup-lllane, n3-3a BrICO-
KOTO YPOBHSI KOHACHCAIIMW W CYOJMMAIIU BOASTHOTO T1a-
pa B BO3MYIIHBIX MaccaX, 3HAYWUTEIbHBIC OCAIKU BBIMA-
JTAIOT JIMIITb B CAMBIX BBICOKMX YaCTSX TOPHBIX MAaCCHUBOB.
ITo muenuto b.C. Yyukanosa (1960), neTHUIT MaKCUMyM
0CaJIKOB UMEET 3[eCh Ty Xe MPUPOAY, UTO U B CEBEPHOM
Tubere. OH cBsI3aH ¢ 000CTPEHHEM CYOTPOIIMIECKUX (IO
TEPMUHOJIOTUY YKa3aHHOTO aBTOpa) ()POHTOB Ha CeBEp-
HOI mepudeprun aHTULIMKIOHOB, KOTOPBIE B 3TOT IepH-
O]l pacrojlaraloTcsl B CpellHeil U BepxHell Tpomocdepe
Hag Mpanom u TuberoMm. DT0 000CTpeHME MPOMCXOIUT
KaK BCJICJICTBME BBIHOCA BJIAXKHOTO (TIPEKHETO MYCCOH-
HOTO) BO3[yXa B BOCTOUYHBIX YaCTSX CYOTPOMUYECKUX
JIOXOWH, TaK M MPU CONMKEHUM CPETHEIIUPOTHBIX U
cyoTponmueckux (GpoHTOB.

M. M. Jle6enesoit (1990) OblIM TOJTyYeHBI pacyeT-
HbIE TaHHBIE O KOJIMYECTBE THEW C 0caaKaMu Ha BBICOTE
TpaHUILl MUTaHUS JeaHUKoB [lamupa 1Mo cBS3U ¢ OTHO-
CUTETBHOM BIaXXHOCTBIO BO3/IyXa, a TAKXKe IMyTeM MX DKC-
TpamoJISIIUY TI0 PSIAy MeTeocTaHumii. HekoTopeie pe-
3yJIBTaThl 3TUX PACUETOB, XapaKTEPU3YIOIIUE B OIpee-
JICHHOM CTeIeHW peXuM yBiaxkHeHus: [Tamupa, mpuBo-
msaTes B Taba. 2. B pabore oTMeuaercs, 4To, 3a peaKUMU
WUCKITIOYCHUSIMU, B TIEPUOJ aGISIIIUM OCAJKU Ha TpaHMIIEe
MMUTAHWS BBITTAAAIOT B TBEPAOM BUIIE.

CrnenctBrueM BIMSHUSA OMMCAHHBIX BBIIIEC TUITOB
LUPKYJISLUY BO3MYIIHBIX MacC M HaJW4IUsI OOGIIMPHBIX
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Tabnuua 2
Ocobennoctn yBiakaennsi 3anaanoro u Boctounoro Iammpa
Peculiarities of the West and East Pamirs moistening

lMokasarenu 3anagHbiv Mamup  Mamupckoe Haropbe
BbicoTa rpaHuLbl TUTaHKUs, KM 4,4 5,2
Yucno nHel ¢ ocafKamu:

3arog 229 165

3a neto 43 35

Haropuii B BOCTOYHO# yactu [TaMupa ciayxut obiiee Imo-
BBIIIICHUE TEeMIIepaTyphl BO3/AyXa C ceBepo-3amaga Ha
I0TO-BOCTOK.

HaubGonee 00beKTUBHO TeMIIepaTypHBII PEXKUM B
npeneax JeMHUKOBOM 30HBI 3amagHoro I[Tamupa mMoxeT
OBITH OXapaKTEepU30BaH IO pe3ybTaTaM U3MEPEeHUU
MPUBEACHUS K CPEAHUM MHOTOJICTHUM 3HAUEHUSIM TEM-
repaTyphl Bo3ayxa Ha JeagHuke ®equenko (KpymHeitime
JIEMHUKMU. .., 1967) (Tabm. 3).

Kak u B Apyrux ropHo-JIEAHUKOBBIX paifoHax, TeM-
TepaTypHbIi peXXuM (HOPMUPYETCS 3MeCh MO BIMSHUEM
XOJIOMHBIX BTOPXKEHUI Y TETIJIOM TOTOIBI, 00yCIOBICHHOM
TpaHcdhopMalreil Bo3ayxa B aHTUIIMKIOHAJILHOM Gapuye-
CKOM TIOJIe, JIUOO B YCIIOBUSAX TEPMUUYECKOU NENPECCUU,
KOTZa TeMIiepaTypa IpeBHIIIACT €€ CPeIHUE MECSIUYHBIC
3HayeHus Ha 4 — 5 °C. bojee BBEICOKME TeMIIepaTyphl 3a-
(bukcupoBaHbI Ha SI3BIKAX JIGAHUKOB, CITyCKAIOIIMXCS O
BeicoT 3000 — 3200 m. Tak, Ha sa3bIKe JemHMKAa MenBe-
Xwuii, Ha ypoBHe okojio 3100 M meTom 1978 . Temmepary-
pa B cpegHeM 3a JDHEBHBIE Yachl gocturama 15 — 17 °C,
YTO CBMIETEIBCTBYET O 3HAYMTEILHOM IPUTOKE TypOy-
JIEHTHOTO TeTlia K MMOBEPXHOCTH JICTHUKA.

BepositHOCTB sicHOro cocrosiHus Heba Ha [lamupe
3HAYUTEJIBHO OOJIbIIE, a MMTACMYPHOTO — MEHBbIIIE, IO
CPaBHEHMIO C BEJIMYMHAMU 3TUX ToKasaresjeil B Auaii-
ckoM xpebrte, Buyrpennem u CeBepHoMm Tsanb-Illane.
B paitone nenqHuka deaueHKO, IO CPEIHUM MHOTOJIET-
HMM JaHHBIM, JIETOM ITOBTOPSIEMOCTD SICHBIX THEN COCTaB-
nset 56%, a macMypHBIX — JIUIIb 23%, 4TO HAXOAWMT CBOE
oTpaxkeHHe B (DOPMUPOBAHUYU paTUALIMOHHOTO OajaHca
JIEMHUKOBOM ToBepXHOCTU. [1o M3MepeHUsIM Ha JIeTHUKE
®emuenko B utone — aprycre 1957 — 1959 rr. B obnactu
a6t (3600 — 4000 M) paguMallMOHHBIN 6alaHC COCTAB-
U1 B cpemHeM 260 — 370 xan/cM2, 3a SICHBIe THU — IO
400 xan/(cM2-cyT), B DUpHOBOIT 30He (4900 M) B CEeHTAGpE

Tabnvua 3
CpenHsisi MHOTOJIETHSSI TEMIIEPATYPA BO3/yXa HA JIEJAHUKE
®enuenxko, °C
Mean long-term air temperature on Fedchenko Glacier, °C

MyHkT Vi Vil Vil
Nepn, 3600 m 2,0 6,0 5,4
Nen, 4000 m -1,0 2,7 2,4
®upH, 4900 m -5,2 -2,4 -3,4

1957 1. oH uMeNn oTpullaTeSIbHbIE 3HAYEHUSI KaK B CpPel-
HeM, TaK U 3a sicHble THU. HanGonblive BeTMUMHBI paau-
alMOHHOTO OanaHca Ha JenHukax [lamupa ObuM TIONMTYyYe-
Hbl B HWXKHEW 4yacTu objactu abisiiuu JenHuka Mease-
xuit (3050 m) nerom 1972 r.: B cpenHeM 3a UIOJIb — aB-
TYCT OH cocTaBmI 454 xan/(cM2-cyT), 3a SCHBIe OTHU —
520 kan/(cm2-cyT).

O.A. [IposnoB (KpymnHeiiine neqHUKU..., 1967) oT-
MedJaJl 3HaYUTeJIbHOe Pa3BUTHE TOPHO-IOJIMHHOMN IIUPKY-
nauy Ha 3anagHoM [lamupe Kak OmHY M3 XapaKTepHBIX
0COOEHHOCTE METCOPOJIOTMIECKOTO PeXMMa B JICTHUIM
nepuof (cMm. pasnen 3.1 Hacrosieit KHuru). PerynsipHoe
MOSIBJIEHUE TOJTMHHOTO BETpa Ha SI3bIKax JIEAHWKOB OKa-
3bIBAaET OTEILUISIIONIee BO3IEMCTBUE HA MPUJIETHUKOBBIN
cJIolt BO3Myxa, a TIPY 3HAYMTEIbHBIX CKOPOCTSIX BeTpa —
U Ha MHTEHCUBHOCTb TYpOYJEHTHOTO TEIooOMeHa, T.e.
Ha yBeJIMYEeHHE OOIIero KoJnuJecTBa Teria, pacXxoayeMo-
TO Ha TasHUeE.

Kaxk 1 B mpyrux JIeTHUKOBBIX paiioHax CpemHeit
Asuu, 31ech MpeobragaeT B OCHOBHOM HEOOJIBIIOE MCTa-
peHHe, KOTOpoe MpUobpeTaeT CYIEeCTBEHHOE 3HAaUeHUE
JIMIIB Ha ypoBHE 5 — 5,5 kM, ocobeHHO Ha BocTounom
IMamupe, rae oHo MoxeT gocturath 1 — 1,5 mMm/cyT. BTO
nokazanu npsimbie usamepeHus M.M. Jlebenesoit (1975),
BBITTOJTHEHHBIE €10 B 1970 — 1973 rr. Ha Tpex JeaHUKax
9TOro permoHa Ha BeicoTe okoo 5000 M (cMm. pasgern 2.3).
ITpu HEKOTOPBIX TUTIAX TIOTOABI KCTIAPEHKE C TTIOBEPXHOC-
TH CHeTa U Jibaa B 3Toit yactu [lamupa urpaet coBep-
IIEHHO WHYIO POJib, YeM Ha 0ojiee HU3KUX YPOBHSX, a
WMEHHO: TPV OTPULIATEJbHBIX MM OJIM3KUX K HYJIIO 3Ha-
YEeHUSX paavallMOHHOTO OajlaHca TOPM30HTAJbHOM IT0-
BEpXHOCTU U TemIiepaTypax Bosayxa, onmskux K 0 °C, B
YCJIOBUSIX SICHOW TIOTONIBI TTOCJIe XOJOMHBIX BTOPXKEHUM
MMPOUCXOIUT U30MpaTeIbHOE TasHUE W MCTHapeHWe Ha-
KJIOHHBIX MUKPOIIOBEPXHOCTEH JIeMHWKA, B pe3yjbTare
yero oOpa3yloTcs TaK Ha3bIBaeMbIe CHera “Kalolmxcs”’
(Kotlyakov, Lebedeva, 1974; Kornsgkos, 1997), kotopsie
TIPENICTABIISIOT COOOM MPUIYUTUBBIE OCTPOKOHEYHBIC WITH
cronbuateie (OPMbI CHETa WU JibAa, UMEIOIIUE BEPTU-
KaJbHbIe pa3Mepbl OT HECKOJBKUX JIECSITKOB CAaHTUMET-
poB 10 2 — 3 M U HAKJIOHEHHBbIE K IOTY TOJ YTJOM
70 — 75° (B COOTBETCTBUM C MAaKCUMAaJIbHOUW BBICOTO
CosHIIa Ha 3TOH IIMPOTE).

Hanmo 3ameTtnTh, 4TO M3MepeHUE UCITApEHUS BECO-
BBIM CITOCOOOM, KOTJa MCTIapsIoNas MOBEPXHOCTh TOPU-
30HTaJbHA, BPSA JU JaeT MPENCTaBICHUE O pealbHOMN
MHTEHCUBHOCTU 3TOTO Tpollecca Ha GOKOBBIX CTEHKaxX
“karommxcs”. MOXHO MPeArnosoXuTb, YTO MPU HaIU-
YUY BeTpa U OOJIBIIOM IeUIINTE BIAXKHOCTH (Ha BBICOTE
2 M YIpPYyrocTh BOJASIHOTO Tapa cocrtapisuia okosio 3 rlla)
TIOTJIOIIEHHAsT COTHEUHAsI pagualis PacXomayeTcss UMeH-
HO Ha WCTMapeHue, a TasgHUEe MOXeT IPOUCXOAWTh B yT-
JIyOJIeHUSIX, TIe anb0eno HUXKe M3-3a CKOTUICHUS 3arpsiz-
HSIOIIWX YaCTUI] MOPEHBI, 1 Ha MUKPOITOBEPXHOCTSIX 00-
KOBBIX CTEHOK “KalOIIMXCs1”, OOpallleHHEIX K 10Ty, KaK 1
TT0oJIaraloT aBTOPBI YKa3aHHBIX PaboT.

HeTanbHble CBEICHUS O pacIipeaeIeHUN OTIETbHBIX
METEOPOJIOTMYECKUX 3JIEeMEHTOB Ha Tepputopuu [lamupa
(temmiepaTypa, abCOJIOTHAs U OTHOCHUTEJIbHAS BJIaX-
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HOCTb BO3IyXa, OCaJKM), a TaKXKe IpyTrie JaHHbIC O K-
MaTe 3TOTO PerMoHa MPUBOIITCA B MoHorpadpum “Oie-
neHenue I[Mamupo-Amnas” (1993).

Anrait

T'eorpadmueckoe monoxeHue Arasi K 10r0-BOCTOKY
ot 3anagHo-Cubupckoit Hu3MeHHOCTH (50° c.111.), cyo-
IIUPOTHOE TIPOCTUPAHUE OCHOBHBIX XPEOTOB IMpenornpe-
NEJISIIOT 3HAYMUTEIbHOE BIIMSIHUE aTJAHTUYECKMX ITUKIIO-
HOB M BTOPXEHUI Macc apKTUYECKOTO BO3lyxa B J000€
BpeMs roja, a Takxke CTabWIM3UPYIOIIyI0 pojb A3uar-
CKOTO aHTULIMKJIOHA B XOJIOJHOE BpeMs rojia.

braromapst HEeKOTOPEIM 0COOEHHOCTSIM peibeda
Cesepo-Yyiickoro n KOxHo-Yyiickoro xpe0ToB, B KOTO-
pPBIX COCPENOTOUYECHO OJiefeHEHUE (KPYThie CEeBEpHbIE
CKJIOHBI, KapooOpa3Hbie BMENIAIOIINE AOJUHBI), JIETHU-
KM pacrojiaralorcs B OosbinoM amana3oHe BwIcoT (2000
— 4000 M), a ¥X KOHIBI JOCTUTAIOT MHOIJA KPOMKH Jieca
(JIegnuku Axtpy, 1987).

OCHOBHbBIE IMPKYJISILMOHHBIE TIPOLIECCH B TETLIbIN
MeprOo/ To/la CBSI3aHbI C TIEpeMellIeHUEM 10T0-3aMaJHbIX 1
3anaJHbIX IMKJIOHOB, B KOTOPBIX MPOWCXOAUT pereHepa-
1Msi POHTOB M YCUJIEHME OCAIKOB, BbI3BAHHOE OpOTrpa-
(ryeckum nogbemMom Bozayxa. [lonoxuTesnbHble aHOMA-
JIUM TeMIepaTypbl OOYCJIOBICHBI CTALIMOHUPOBAHMEM TETT-
JIBIX aHTUIIMKJIOHOB, a TaKxXe TpaHc(opMaliveit Bo3ayxa B
TepMuueckoit aenpeccun Han Kaszaxcranom u CpemHeit
Asueii. XopollIo BEIPaXKeHHBIN JIETHUIA MAaKCUMYM U 3UM-
HUI MMHUMYM OCaJKOB B OacceiiHe AKTpYy W 3HAUYMTEIb-
Hoe mpeobianaHue ocankoB Teruioro nepuoaa (70% romo-
BOW CyMMBbI 32 Mall — CEHTSIOpb) CiIy>KaT MOATBEPKIACHU-
€M OTpeNesIsIIoNIe pOau JETHUX IIUKJIOHOB YMEPEHHBIX
IKUPOT U A3MAaTCKOTO aHTULMKIOHA B (POPMUPOBAHUU
KJIMMaTa 1, B YACTHOCTU, TUIIA YBIAKHEHUS B 9TOM peru-
oHe. [lo KOCBEHHBIM HaHHBIM (O PEYHOM CTOKE) MOXKHO
YTBEPK/IaTh, YTO POCT OCAAKOB B IMpejeiax JIeTHUKOBOMN
30HbBI 3HAYUTEJIEH — y MOJHOXbS JIENHUKOB AKTpY BbIMa-
nmaet okoiyio 500 MM 3a rom, B pUPHOBOIT 30HE OHU MOTYT
mocturath 1100 mm (TponoB u ap., 1973). Ha kpyTbix
MOJABETPEHHBIX CKJIOHAX B BEPXHEW 4acTu XpeOTOB BO3-
MOXHO YBEJIMYEHUE TOJOBOTO KOJMYECTBA OCAAKOB 10
1500 — 2000 MM, 9TO OOYCIIOBICHO MX BETPOBBIM IIEPEHO-
COM M U3MEHEHMEM JIMHUI TOKa BO BJIArOHECYIIMX BO3-
IYIITHBIX Maccax Boim3u rpebHeit rop (Tponosa, 1972).

XapakTepHasi 0COOEHHOCTb METEOPOJOTHYECKOTO
pexXrmMa 3TOr0 peruoHa 3aKJIo4yaeTcss B OOJbIIOM BIIMSI-
HUU CHETOIaJ0B Ha TasHUE JIEIHUKOB — Ha BBICOTE
okos0 3000 M moJI0OBMHA JIETHUX OCAJKOB BbIMANAET B
TBEPIOM BUJI€, HEPEIKO CHET MOKPBIBAET HE TOJBKO Jie/I-
HUKH, HO U CKJIOHBI OJu3JeXaliux rop. JTo sBJIEeHUE
BeCbMa CYIIECTBEHHO [JIsI 9HEprooOMeHa JIEAHUKOB MC-
cJIelyeMoro paiioHa.

IIpeobiaganue UKJIOHUYECKOTO XapakTepa Moro-
IIbl BbIPAXXaeTcss U B OOJIBIIION MOBTOPSEMOCTH TMAcMyp-
HOTO COCTOSTHMSI Heba (45 — 60% nHeli 3a TpU JIETHUX
Mecsna ¢ obmieir ob6iaagHocThio 8§ — 10 6annoB), a B
cpegHeM 00JIaYHOCTh paBHA 6 — 7,5 GajllaM, UTO TakK Xe
KaK M CHEromajbl CIOCOOCTBYET COKpPAILEHUIO OOIIEro
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MPUTOKA parallMOHHOTO Teruta. Yuciao mHel ¢ ocaaka-
MU Ha JIeTHUKax gocturaet 19 — 24 B mecsi. O4eBUIHO,
YTO B TAaKMX HEOJArOMPUSITHBIX VIS 9HEPTOOOMEHa yCII0-
BUSIX paJMallMOHHBIN GaJaHC TMTOBEPXHOCTH Jaxke B 00Jia-
CTU abJIAIIMY BBIpaXKaeTcs HEOOJNBITUMM 3HAYCHUSIMU —
B CpEIHEM 3a MIONb — aBIYCT oKoio 240 kan/(cMm2-cyr),
w10 MIx/m2.

TeMrtepaTypa Bo3ayxa Haj JIGTHUKOBOM MTOBEPXHOC-
ThIO B CpEIHEM 3a JIETHHUE Mecsliibl cocTapsier 5 — 7 °C
Ha BbicoTe 2500 M u 3 — 4,5 °C Ha ypoBHe okos0 3000 M.
B otmenbHBIe THU CpemHsAs CyTOYHAsl TeMIlepaTypa KO-
JIeOJIeTCs B CpeqHell YacT JISTHUKOB B Tpenetax ot 1 g0
14 °C. JdnuTenbHble MEPUOABI SCHOUM TETUION MOTOABI C
WHTEHCUBHBIM pa3BUTHEM (DEHOB CBSA3aHBI C HUCXOMIS -
MMM TTOTOKAMM BO3[yXa B TEIUIOM CEKTOPE ITUKJIOHOB
60 B aHTULIMKJIOHAJTLHOM TI0JIe, Ha IOTO-3amagHol Te-
pudepuu simep noseiieHHOTO HaBieHus (ITomosa, 1963).

Bo BnaroobMeHe HIXHEro CJIOSI BO3AyXa Hap Jien-
HUKaMU CYIIeCTBEHHO IMpeobiamaeT KoHaeHcalus. Crre-
LIMaJbHbIE MCCIeTOBAaHUS MECTHOTO BO3IyX0O0OMeHa B
bacceitHe AKTPY BBISIBUIN 3HAYMTEJbHOE Pa3BUTHE TOP-
HO-AOAWHHON upKysaiuu (Cnyukuit, 1973).

Cynrap-Xasta

Xpeber CyHrap-XasTa (63° c.111.), pacIoJOXKEeHHBIM
K 10Ty oT BepxostHckoro xpebta, XxapakTepusyercsl spKo
BBIPAXXEHHBIM KOHTMHEHTAJIBHBIM KJIMMAaTOM, YTO 00YyC-
JIOBJICHO Pe3KOW CMEeHO# 6apMyecKOro TOJsT OT 3UMBI K
JIETY ¥ TipeobIagaHeM BO3AYITHBIX MacC KOHTUHEHTAb-
HOTO THIa — 3WMOM 3TO apKTUYECKMII BO3MYyX, MOCTYIIa-
IOIINIA ¢ ceBepa MO BOCTOYHOM Teprdeprun A3MaTCKOTO
AHTULIMKJIOHA, JIETOM BO3IYX YMEPEHHBIX IIHUPOT, TTPUXO-
IAIIAA B TETUTBIX CEKTOPAX CEBEPO-3aIlaiHbIX, 3aITaIHBIX
U I0TO-3aMagHbIX IIUKJIOHOB apKThyeckoro dpoHTa. Hau-
6oJice BHICOKHME TeMIIepaTyphl BO3IyXa CBSI3aHBI C BBIHO-
COM HarpeThiX aTMOC(epHBIX Macc M3 MOHTOINH.

B Terplit mepuon Toga BeJIMKO TaKkKe BIUSHUE
BJIAXXHBIX Macc Bo3ayxa ¢ OXOTCKOTo MoOpsl, 4TO TOA-
TBepXKIaeTCs yBeIMICHUEM KOJIMIEeCTBa OCAIKOB Ha I0XK-
HBIX ckioHax xpebra (Kopeitma, 1963). YcraHoBjeHO,
YTO 3amajHas TpaHMIla TPOHUKHOBEHUS TMXOOKEAHCKUX
LIMKJIOHOB Ha MaTepUK B MCCIIEAYEMOM DPETHMOHE IPOXO-
IIAT 3amamHee, YeM 3TO CYMTAIOCh paHee, a UMEHHO. T10
Bonopaszaeny pek SAusl 1 Unaurupku (Kpenke, 1982).

JlenHuKM (B OCHOBHOM KapOBO-IOJWHHOTO THIIA)
pacrionaraloTcsl Ha BeICOTax 2 — 2,6 KM Haj yp. MOpsI, Tipe-
obJamaromniasi OpueHTalus — OT CEBEPHOM IO 3amagHoM.
IIpeobnanator HeOobIIME JIEAHUKU; Bcero B xp. CyHTap-
XasTa Ha iepuon uccaenoBanmii (1957 — 1960 rr.) Hacum-
ThIBaIOCh 208 JIeIHNUKOB OOIIEH TUIOMAnbo 246 kM2 (Ko-
peiia, 1961).

IMepuon abasguum WINTCS OKOJIO ABYX MecsieB. ['o-
JIOBOE KOJIMYECTBO OCAJKOB, MO HAOJIIONEHUSIM Ha MeTe-
OCTaHIIMU, pacriojiaraBiieiics BOJM3M OT JiegHuka Ne 31
Ha abcomoTHOl BbicoTe 2068 M, paBHsUIOCH B 1957 T.
719 MM, B 1958 1. 452 MM. 3a Tpu JIeTHUX MecsIlia BbITa-
naet okosio 60% romoBoi CyMMBI, 3a IeKabpb — (heB-
pajib auib — 3 — 5%.
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Tabnuua 4

W3meHeHne KoamyecTBa aTMOC(EPHbIX 0CAAKOB C BBICOTOM, MM
Changes of atmospheric precipitation amount with altitude, mm

[Mokazarenu

M/ c MNeTtponasnosck-Kamuatckun

M/c Kosenbckas m/c CeanosuHa

Ab6conioTHas BbICOTa, M
Cymma ocagkos 3a VII-IX, mm
BepTukanbHbii rpagueHT ocagkos, MM/ 100 m

25 715
262 365
15 19

1854
576

ITo maHHBIM 3a UI0Jb — aBrycTt 1958 u 1959 rr.
CpemHsIs TeMIlepaTypa Bo3myxa Ha jemHuke Ne 31 (2257 m)
cocrapisuia 2 — 3,5 °C. BemeacTBue mpeoOimagaHus Imac-
MYPHOI TIOTO/IBI 3HAUMTEIbHAST POJIb B IIPUTOKE paavaliv-
OHHOTO TeTUIa TIPUHAUIEKUT PACCETHHOM COJHEYHOM pa-
nuanuu, okono 66% cymmapsoii (IaBpuioBa, 1964). Kak
rokasajau HabmoneHus: Ha jegHuke Ne 31 B 1959 r., cpen-
Hee anpdeno coctaBuio B utoje 0,44, B aBrycte 0,36, a pa-
JMUALMOHHBIN OajlaHC B 3T MeCSIbI — COOTBETCTBEHHO
174 u 152 xan/(cm2-cyt) (7,3 u 6,4 MIIx/M2).

Kamuatka

B MeTeoposlornueckoM M TISIIIMOJIOTUYECKOM ac-
MeKTax HamboJjiee U3yYeHBI JISTHUKU ABAYMHCKOM TPYyII-
bl BYJIKAHOB, HAXOMSIIIEMCs Ha KpaliHEM IOTO-BOCTOKE
Kamuarkm (HaOmomeHusT IpOBOAMINCH Ha JiegHuke Ko-
3eabcKuii, 53° c.mr.). 3aech JIEMHUKU PacIiojiaraloTcsl B
uHTepBayie BeIcOT mpuMepHO oT 700 mo 3400 M, B 3aBH-
CHUMOCTHM OT OpPUEHTAIlMM CKJIOHA M TUIIa JeaHuKa. Mx
IJIOLAAb B OCHOBHOM HeBeiuka — ot 0,1 1o 2,5 kM2,
BBICOTa (DMPHOBOM JIMHUM KOJIeOJETCS B OOJBIINX IIpe-
nenax — ot 1,3 no 2,9 xm (Jlemnuk Koszenbckuii, 1992).
DK30TUYHOCTh OJICIEHEHUST B TOPHBIX paiioHax Kamuar-
KM 3aKJII0YaeTCs B TOM, 4YTO JIGAHUKM HaXOASATCS Ha
CKJIOHAX BYJKAHOB (KaK TMPaBWJIO, KPYTHIX), OHU TPU-
KPBITHI CJIO€M OOJIOMOYHOTO MaTepuajia M BYJKaHMUEC-
KOTO IIJTaKa, TOTaJalINX Ha UX IMOBEPXHOCTh KaK BO
BpeMsI U3BEpPXKEHUI, TaK U TIPU BETPOBOM IepEHOCE C
KPYTBIX OCBHIITHBIX CKJIOHOB. OCHOBHOE OJICIEHEHUE CO-
CPEeIOTOYeHO Ha BOCTOYHBIX MaKPOCKJIOHAX, TJe OCaTKOB
BemagaeT a0 2500 — 3000 MM, B TO BpeMsI KaK Ha 3amaji-
Hbix — Juib 1000 — 2000 MM 3a rog.

Kimmmar Kamaatku ¢popmupyercst IpenMyIecTBeH-
HO TIOJT BAUSTHUEM IIPOIIECCOB IUPKYJISIIMU aTMOCHhEPHI,
pa3BUBAIOIIMXCS HaJ CEBEPHOM YacThio THXOTo oKeaHa,
YTO CYIIECTBEHHO OTJIMYAET €ro OT KJIMMara BCeX marte-
PUKOBBIX PaiiOHOB, PaCCMOTPEHHBIX HAMU paHee. B xo-
JIOTHOE BpeMs rojaa mpeobJiagamoliie CUHONTUYECKUE
npotiecchbl Haa KamMuaTkoil cBsI3aHbI ¢ IMKJIOHAMU, UMe-
IOLIMMHM I0KHYIO COCTaBJISIONIYIO, U3 HUX OoJiee TIOJIOBU-
HBI DopmupyloTcs Haa AMOHCKUM MOpeM M IOXHBIMU
paitonamu danbpHero BocToka. Mx mpoxoxmeHne coIpo-
BOXIAeTCsl OOMJIBHBIMU CHeTomnaaaMu Haa KypribCcKuMu

OCTPOBaMM M IOTO-BOCTOUHBIMU paiioHamu Kamuarku.
IToaToMy omuMH 13 IBYX MAaKCUMYMOB OCaJIKOB B TOIOBOM
XOJIe OTMEUYAeTCsI B 3UMHHUE MECSIIBI.

B Terutblii ieproa MUKIOHUYECKUIA XapaKTep Moro-
IIBI TaKXKe COXpaHSETCsA, MYTU IIUKIOHOB IPUOOPETAIOT
3aMaJHyI0 COCTaBJIAIONIYIO. XapaKTepHble YepThl METeO-
POJIOTMYECKOTO pekMMa B 3TO BpeMs romga — OoJbIIast
BEPOSITHOCTh MTACMYPHOTO COCTOSTHMSI HebGa, HU3KUI TeM-
nepaTypHbiii ¢GoH (Ha 3 — 5° HIMKE CPpeaHEIIMPOTHOTO),
YTO 00YCJIIOBJIEHO YacCTOW MOBTOPSIEMOCTHIO MOPCKHUX
BO3AYIIHBIX MacC B UMKJIOHUYECKUX BUXPSX, a TaKXKe
3HAYUTEJIbHOE KOJMYECTBO OCAAKOB (BTOPOW — JIETHMIA
MakcuMyM). OpUEeHTUPOBOYHO 3a TPU JIETHUX Mecsiia
BeimagaeT 30 — 40% wux romoBoii cymMMbl (Aucos, 1956).
Ilo HaGnoneHusM Ha neaHuke Kosenbckuii B utone —
ceHTs16pe 1977 r. 3aMKCUPOBAHO 3HAUUTETBHOE YBEJIM-
YeHHE C BBICOTON aTMOCGHEPHBIX 0CATKOB MEXIY METeOo-
crannueit IlerpomnaBnoBck-KaMuaTckuii, pacmoioXeH-
HOM Y TTOMHOXbsI ABAYMHCKOM TPYIIITBI BYJIKAHOB, U Bpe-
MEHHBIMU TIYHKTaMU W3MEpPEHUI HIKe KOHIIA JICMHUKA
(M/c Kozenbckast) u B obmactv iurtanust (M/c CenioBu-
Ha) (Tabm. 4).

TeMmepaTypa Bo3ayxa BOJIM3U JIGAHUKA B CPeIHEM
3a OTHEJbHEIC IIEHTAAbl WIOJISI — ceHTIopsa 1977 . kone-
banacek B npenenax ot 7 go 14 °C Ha m/c Kozenbckas u
ot 1 1o 11 °C Ha m/c CennoBuHa. [Ipu usmeHeHuu ajb-
6emo ot 0,61 B uione no 0,50 B aBrycre 1977 r. paguaiu-
OHHBIN OajaHC 3a CYTKM B O0JIACTU MUTAHUS (HA CEIJIo-
BHMHE) XapaKTepHU30BaJICS CICAYIONIMMY BeTUIMHAMM:

kan/cm2 Mk /M2
CpegHee 103 4,3
Makcumym 296 12,4
MuHumym -93 -3,9

OpHa 13 XapakTepHbIX 0COOEHHOCTE MeTeopoJIo-
TMYECKOTO pexxnma Ha jJenHuke Ko3enbcKoM — CUJIbHbIe
BETPHI B TEUEHUE BCEX CYTOK (CpemHsisi CKopocTh 4,5 M/c,
MakcUMyM 10 8 — 9 M/c), BCAEACTBUE YETO 3aMETHYIO
poJib TIpOOpeTaeT TypOYJICHTHBIN TETJI0- U BIarOOOMEH.
PacueTHbIe maHHBIE TTOKA3bIBAIOT, YTO HECMOTPSI Ha 3Ha-
YUTEIbHYI0 O0JaYHOCTh U OTHOCHUTEJIbHYIO BIaXXHOCTh
BO3/yXa B JIETHUI Tlepuoj mpeobiaaaeT Mpolecc ucra-
PEHUSI C TTIOBEPXHOCTHU JIEAHUKOB.
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I'nasa 1

PATUALIMOHHDBIA BAJTAHC

3HavyeHUe paaMallMOHHON COCTABIISIONICH TETUIOBO-
ro 6ajlaHca B MacCO3HEProoOMeHe MOBEPXHOCTU JICAHU-
KOB TpynHO IepeoneHnTh. Eme B 30-x rogax XX croje-
st padoramu X. Csepapyna, I1.I1. Ky3emuna u apyrux
HccenoBaTesieil OblJIa yCcTaHOBJIEHA Tpeobiiamaionmas
POJIb COJTHEYHON pagualliy B TaTHUM JIEAHUKOB, OCOOEH-
HO B yMepeHHBIX IupoTrax. Hanbosplilee pa3BuThe Ha-
TYpHBbIE HAOMIONCHUS 3a KOMITOHEHTAMHU PagvualliOHHOTO
Y TETUIOBOTO OajlaHca JIGAHUKOBOI MTOBEPXHOCTHU TOTYYH-
M B KoHIe 50-x (MexxayHapoaHbIil reo(pU3NISCKUIl TOI)
u B 60-70-¢ (MexayHapoaHOE TUAPOJIOTUUECKOE AEeCITHU -
nerne) ronel. B pesynbrare 3THX paboT OBUT cobpaH 00-
IIMPHBIA MaTepua, MO3BOJMBIINI YCTAHOBUTH OCHOB-
HBle 3aKOHOMEPHOCTU M3MEHEHUS paJMallMOHHBIX Tapa-
METPOB B TMPOCTPAHCTBE M BO BPEMEHM, U3YYUTh TEILIO-
BBbIE TIPOIIECCHI, XapaKTepHbIC VIS JIGAHUKA KaK 0co00ro
BUJA AESITEIbHON MOBEPXHOCTH, OLICHUTh MTPUMEHUMOCTh
METOJMK U3MEPEHUI U pacueTOB, UCITOJIb30BABIINXCS pa-
Hee B HEeJIEAHUKOBBIX, PABHUHHBIX paifoHaX, HANTH CBSI3U
METEOPOJIOTUYECKUX U TIISIIMOJIOTMUECKIX TTOKa3aTeei.

Boubiasi I3MEHUYMBOCTD alb0eN0 JICTHUKOBOM TO-
BEPXHOCTH M OOJIAYHOCTH B TOpaX — OCHOBHBIX (haKTO-
OB, OTIPENEIIAIONINX KOJIcOaHUsI palMallIMOHHOTO OaaHca
JIEMHWKA — TIpeaIoJiaracT UHble TPeOOBAaHUSI K TOYHOCTH
AKTUHOMETPUYECKUX HabmoneHu (YBeIUYEeHUE YKUCiIa
ITyHKTOB, 00Jiee BBICOKAsl YaCTOTa M3MEPEHMI WIIM HeTpe-
PBIBHAST PETMCTPALIMS), YeM Ha PABHUHHBIX TEPPUTOPHSIX.

TTockonbKy TOpHBIE JIGTHUKY PACIIOaraloTCs Jalle
BCEro B TPYIHOMOCTYITHBIX paiiOHaX, Ha OOJBIINX BBICO-
Tax, MPOBENCHNE UINTEIbHBIX (B TeUeHUE TIOJHOTO Tie-
prona absarn) U3MEpPeHU TEXHUIECKH He BCeTrma ocy-
mecTBUMO. [ToaToMy MeTeoposornieckre M3MepeHusl Ha
JIETHUKAX 9acTO UMEIOT KOPOTKME PSIbI (KpOMe CTaluo-
HapHBIX KPYTJIIOTOAMYHBIX CTaHIIWIT), M UX Pe3yIbTaThl
MaJjio COTOCTaBUMBI APYT ¢ ApyroM. OMBIT TaKUX pPabOT
MpYBEJI HEKOTOPBIX MCCenoBaTelieil K BEHIBOLY O HEOOXO0-
JMIMMOCTH CO3MaHUs MOJEJeil pacueTa paquallMOHHBIX Xa-
PaKTEepUCTUK 3a JUIMTEJIbHBIN TepHOa U IJIA BCEeil TO-
BEPXHOCTHU JICAHUKA.

1.1. IlocTynieHne KOPOTKOBOJHOBOI pauanun
HA TIOBEPXHOCTH JIeTHUKA

OCOOEHHOCTH TIPUTOKA COJTHEUHOU pagualliu B ro-
pax OIpenessitioTcs OOJbIION CTENEHBIO MPO3PavyHOCTH
arMocdepbl, 3HAYUTETbHONW 3aKPBITOCTHIO TOPU30HTA Ha
TMIOJUHHBIX JIEMHUKAX M 0oJjiee MHTEHCUBHBIM, IO CpaB-
HEHUIO ¢ PaBHUHOM, pa3BUTHEM Ky4eBOI 00JauHOCTH.

O6uuii K0o3hOUIMEHT MPO3pavYHOCTU P MOXKHO
MPeICTaBUTh KaK Mpou3BeAcHNe KO3 UIMEHTa TIPOo-
3pauyHOCTH MAEATbHOI aTMOCHEDSI pp, 3aBUCAILETO JULIb
OT MOJIEKYJIIPHOTO PacCesHUsI W TIOTJIONIeHUS TPU J1aB-
JIeHUU Bo3ayxa b, 1 Ko3(pOUUMEHTOB MTPO3pavYHOCTH BO-
JSIHOTO Iapa g, ¥ IbUIK ¢ ;.

P=DPy4y 4 (1.1)

HaubGonee BricokMe BeJIUUYUHBI KO3 duimeHTa
MPO3PAYHOCTH, PaCCUMTAHHOTO 1151 BbICOTHI ConHiia 30°
(oTHOCHTENIbHAS ONITUYECKAs Macca 2), p, ObLIM MOJTyye-
HBI HaMUM Ha cemyioBuHe Diapopyca (5300 M Hax yp. Mo-
ps) B aBrycte 1959 1. -

a) TIpYU MaKCUMAJIbHOM 3HAYCHUN D, :

0,932=10,946 q,,; ,
Gyg = 0,985,
0) Npy MMHUMAJILHOM 3HAYEHWUM P,
0,900 = 0,946 q,,; ,
Gyg = 0,951.

DTU maHHBIE TTOKAa3bIBalOT, UTO Ha BBICOTE OoJjee
5000 M 3aMyTHEHHOCTb atTMocdepbl HACTOJbKO Maa,
YTO OCHOBHYIO POJIb B OCJIA0JICHUM COJTHEYHOW pamua-
LIMM UTPaeT MOJIEKYJIIPHOE paccessHUue U TMOTJIOIIeHne, 1
TOJIBKO TIPY YXYAIIEHUW YCJIOBUM MPO3PauHOCTH KO3(h-
(OULIMEHTEL py U g, UMEIOT OJIM3KUE 3HAYCHUS.

Koo uuuneHT npo3payHocTH p, XapaKTepU3yeTCs
CYTOYHBIM U CE30HHBIM X0JI0M. B yacTHOCTH, HaOJIOIEHUST
Ha (pupHOBOM TI0JIE I03KHOTO CKJIoHa Dipopyca (3750 m) B
JleTHUe ieproabl 1958 — 1960 TT. moKasaiu, 9To HanboJb-
e 3HaYeHMsI 3TOTO TapaMeTpa OTMeJaloTcs ¢ 8 Jac. o
HOJTyIHA, TIOCJIE YETO 3HAYCHUs p, CHIDKaeTcda Ha 3 — 5%.
B romoBoM xome MakcMMyM ero 3aMKCUpOBaH B 3UMHHE
mecsubl (TegHuk Pemguenko, 4880 M, 1957 — 1959 rr.;
JemHUK AbpamoBa, 3840 M, 1968 — 1974 rr.). Pazmuaust
MeXIy 3UMHMMHM U JIETHUMU 3HAYCHUSIMH KOdDhUIIeHTa
MPO3PAYHOCTH COCTABISIOT 5 — 10 %. OHU 0OYCITOBIIEHBI
(KaK 1 KonebaHus p, B CYTOYHOM XOI€) U3MEHEHMAMU
BJIQXKHOM Y TIBLJIEBO MYTHOCTH aTMOC(EPHI.

B Tabn. 1.1 npuBomuTcs cBOAKA BEIUUYUH KO3(DhU-
LUMEHTa TPO3PAYHOCTH p, U MPAMOM CONHEYHOM panua-
1IMY Ha TEPIEHANKYSIPHYIO TTOBEPXHOCTb, MOTYYEHHBIX
B pa3HBIX reorpaduyeckux paiioHax. HecMmorpst Ha pas-
JINUMST B JUIMTEJIBHOCTU TIEPUOI0B HAOJIIOAEHUI, MOXHO
MPOCAEINTh HEKOTOPbIE 3aKOHOMEPHOCTU M3MEHEHUS
Ha3BaHHBIX MMAPaMETPOB KakK IO BHICOTE, TaK U B OTAEIIb-
HBIX JIETHUKOBBIX PeTHOHAX.

Ha KaBka3ze B 11eJJ0M MpO3pavyHOCTb BO3AyXa M
MPUTOK TIPSIMOI COJTHEYHOW pajvaliMii Ha OJMHAKOBBIX
YPOBHSIX XapaKTepU3YIOTCsI 0ojiee BHICOKMMU 3HAYCHUS -
MU, YTO CBSI3aHO C TMpeoOiagaHVMeM aTJaHTUYECKUX U
apKTUYECKMX BO3MYIIHBIX Macc, MeHee TpaHC(hOpMUpPO-
BaHHBIX, yeM B Cpenneit Azun. B npenenax Kaskasza 60-
Jiee OJaronpusITHBIE YCIOBUS JJIsl IPUTOKA TPSIMOI COJI-
HEYHO# paauannu HaOMI0JAloTCS B €T0 3alajHON 4acTu
(mtemHMK Mapyx) 1 Ha CeBEpHBIX CKJIOHAX XpeOTOB (Jiem-
Huk Kapauayn).

B Bricokoropbe [lamupa, ocoGeHHO B €ro 10ro-Boc-
TOYHOW YacTH, JIETOM HepeaKOo HaOJI0HaloTCs MbLUIbHBIC
OypH, 3HAUUTEIHLHO YBEJIUYMBAIOIIE MYTHOCTh aTMOChe-
pol (Jlebemesa, 1971). CnenyeT OTMETUTH BBICOKYIO TPO-
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Tabnvua 1.1

KoaddpummenT npo3paunocTu P, U NpsAMAasi COJIHEYHAs paauanus HA MOBEPXHOCTb, NEPNEHIUKYISPHYIO
K COJIHEYHBIM JIy4aM S, B pa3HbIX reorpaduyeckux paioHax
Transparency coefficient p, and direct solar radiation on the surface, perpendicular to the solar rays S
in different geographical regions

PaitoH, negHuk A6conioTHas P Saxc HcTouHuk
BbICOTa, M abCconioTHbIM CpeaHui Kan/(cmzmwm) KBT/M2
MaKCHMyM MaKCHMyM
MonspHbit Ypan
O6pyuesa 540 0,850 0,750 1,45 1,01 BonowwuHa, 19818
CyHrap-XasTa
JNeanunk Ne 31 2257 - - 1,55 1,08 laBpunosa, 1961
Antan
AkTpy 2150 - - 1,63 1,14 JlepHukn AkTpy, 1987
Anbbpyc
CennosuHa 5300 0,932 0,912 1,74 1,21 BonouwwuHa, 19660
®upHoBoe none 3750 0,908 0,880 1,64 1,14 BonouwwuHa, 19660
lapabalum 3360 0,890 0,846 1,56 1,09 BonouwwuHa, 19660
Kapauayn 3250 0,902 0,876 1,68 1,17 BonouwwuHa, 19660
Bonbluoi Asay 2620 0,840 0,827 1,54 1,07 BonouwwuHa, 19660
3anagHbivi KaBkas
Mapyx 2917 0,905 0,870 1,66 1,16 JlepHuk Mapyx, 1988
Anunbek 2130 0,737 0,690 1,31 0,91 BonowwuHa, 1966a
IbkyHrapckuit Anaray
Kpacosckoro 3180 0,900 0,860 1,64 1,14 [Dusposa, Koresa, 1966
Taub-LlaHb
Kop»keHesckoro 3560 - 0,856 1,55 1,08 lonoekosa 1 ap, 1968
Mamupo-Anai
Abpamosa 3837 0,900 0,850 - - Jlennuk Abpamosa, 1980
DepueHko 4880 - 0,893 1,71 1,19 JlepHuk ®OepyeHko,
DepyeHko 4169 - 0,828 1,69 1,18 1.2, 1962
3epaBLuaHcKui 3600 - 0,826 - - KpynHe#wue negHuku..., 1967
Megnsexun 3050 0,864 0,821 1,51 1,05 Bonowwuna, 1975

3pavyHOCTh Bo3ayxa Ha IlomspHom Ypane, oOyciioBieH-
Hyto 6;m30cThio CeBepHoro JlemoBUTOTO oKeaHa M yac-
THIMU BTOPXKEHHMSIMU XOJIOMHOTO apKTUIECKOTO BO3IyXa.

3aMeTuM, 4TO BEJIMYMHEI p,, OMEIIEHHbIE B TaOI.
1.1, MO OBITH pacCUMTAHBI TIPU Pa3HBIX 3HAYCHUSIX
COJIHEYHOM MOCTOSHHOM S, T.€. NPSIMOM COJHEYHOM pa-
IUalM Ha BepXHeil rpaHuile atmocdepnl (B 50 — 60-¢
rogsl oHa MeHstack oT 1,88 mo 1,98 xan/(cm2 MuH)),
4TO COOTBETCTBYET OLIMOKE B OMpeNieSieHUH py 2 — 3 %.
s neaHukoB Dibbpyca u teqHuka Mapyx S, npuHaTa
paBHoi1 1,98 xan/(cM2-MuH).

Ha paBaune B npenenax owBirero CCCP cpemnue
MHOTOJIETHUE 3HAYeHUd p, (mpu S, 1,98
Ka1/(cM2-MMH)) 3a MIOHb — aBIYCT cocTaBmstioT 0,70 —
0,74 na mmpote 42°, 0,77 — 0,79 Ha mumpore 68° (ITuBo-
BapoBa, 1977).

Beprukansnsbiit rpagueHT S B 30He Boie 3000 M u
Ha Ilamupe, n Ha LlentpanpHoM KaBka3se cocraBisier B
cpenHeM okono 0,08 — 0,10 xan/(cm2-MuH) (56 — 70
B1/M2) Ha 1000 M BBICOTEL.

[Mpuxon mpsiMOil CONTHEUHOW paaualvu Ha TOpu-
3OHTAJIbHYIO MOBEPXHOCTD .S, IPU ACHOM HeOe, MOMUMO
MPO3PAYHOCTU aTMOC(dEephl M 3aKPBITOCTU TOPU3OHTA, B
3HAYUTEJIbHOW CTETIEHU 3aBUCUT OT IIMPOTHI MecTa (BbI-
cotbl CoJIHIIa) 1 UMEET XOPOIIIO BhIPAKEHHBIN CYyTOYHBIN
xon. HeobOxompumas 111 pacueTa JHEBHBIX CYMM pajaua-
LIUM TIPOJIOJKUTENIbHOCTh COJIHEYHOTO CUSIHUSI, OTpe/e-
JisieMasi ¢ MOMOIIIbI0 Tefrorpacda, B ropax Mpu MeHSIo-
IIEeMCSl KOJINUECTBEe O00JIaKOB JaeT HEOIMpeleIeHHbIE pe-
3yJIbTaThl, TAK KaK JIMH3a 3TOT0 Mpudopa He TPUCIIOCO0-
JieHa [Jisi 0O0JIbIION MHTEHCUBHOCTU paaualuu, B pe-
3yJIbTaTe€ YETro JJIMHA TPOXXKEHHOW 4acTu OyMaXKHOU
JIEHTHl OKa3bIBAETCS CYIIECTBEHHO 3aBBIIIEHHOU IO
CPaBHEHUIO C (PAKTUYECKOU JIUTETbHOCTHIO COTHEYHOTO
CUSITHUSI.

Jlerom 1982 r. OblTM TpOBENEHBI METONNYECKUE MC-
crnenoBaHus B ropax TsHb-1llansg Ha negauke [omyomHa
(Mockanenko, 1985) o onpeaeneHU0 TOYHOCTH U3ME-
peHMs TIPSIMOIA, PACCEIHHONM U CyMMAapHOM paavaluu C
TOMOIIIBIO pernucTpupytolei anmaparypbl. OHU Moka3a-
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Tabnvua 1.2

,Z[Hesnme CYMMBbI HpﬂMOﬁ COJIHEYHOM paguany HA TOPU30OHTAJIbHYIO MOBECPXHOCTD /I PA3HBIX TUIIOB I[OI‘O,I[I:I*
Daily sums of direct solar radiation on horizontal surface for different weather types

JlepHuk, paroH AbconioTtHas K&U"/CM2 Mﬂ*/MZ

BbICOTa, M A K, K, (0] A K, K, )]
Mapyx, 3anagHoii Kaskas 2917 652 460 103 19 21,3 19,3 4,3 0,8
Tyror(cy**, 3aunuickui Anatay 3470 568 343 166 17 23,8 14,4 7,0 0,7
Megngexxun, 3anagHoii Namup 3050 629 522 293 132 26,4 21,9 12,3 5,5

* [laHHble no neaHnKy Mapyx ocpeaHetbl 3a uonb — asryct 1967 — 1974 rr. (JlegHuk Mapyx, 1988), no neanuky Tylokcy — 3a
nepuogbl abnaunn 1968, 1971, 1972 rr. (Tonoskosa, 1981), no negHuky Measexxkuit — 3a mionb — aeryct 1972 r. (BonowwuHa,

1975).

**MNpesxHee HasBaHKe neaHuka Tytokcy — LieHTpasbHbiii Tytokeyiickuit (no Katanory negikos CCCP).

JIK, YTO Ipu o0sauHOCTH 6 — 10 6Ga/UIOB M HAJIMYMU MIPO-
CBETOB B 00JIaKaX OTHOCUTEJIbHAas Pa3HOCTb THEBHBIX
CYMM U NpsIMOM M CYMMapHOW COJIHEYHOM paaualuu,
PACCYMTAHHBIX TTO0 METOAWKE, MPUHATON Ha METeOpOJIO-
TMYECKUX CTaHIUSIX (HaOJIoAeHusT Yyepe3 3 yaca M Ofpe-
JieJIeHUe UTUTEIbHOCTH COJTHEYHOTO CHUSTHUS T10 TeIr0-
rpady) ¥ MOJYYEHHBIX C TTOMOIIBIO HEMTPEPHIBHOM peru-
crpanuu, nocturatorT +50%. DTOT dakT cieayeT UMeTh B
BUIY TIpM AdaJIbHEMIIIeM aHaju3e pe3yIbTaTOB aKTUHOME-
TPUYECKUX U3MEPEHUI B JIEAHUKOBBIX paifoHaX.

JIHeBHBIE CYMMBI TIPSIMOI COJTHEYHOM pamualiiv Ha
TOPU3OHTAILHYIO MOBEPXHOCTD .S, OCPEIHEHHBIE 3a IIe-
pyon HaOJIOACHWI, B CTPOTOM CMBICJIEe BPSIZT JIM COTIOC-
TaBUMBI MEXIY CO0O0Ii, ITOCKOJIbKY M3MEPEHUSI TIPOBOIY-
JIUCh TIPU Pa3HBIX YCIOBUSIX MPO3PAYHOCTHU, 3aKPHITOCTH
TOpU30HTa, HAa Pa3HBIX aOCOTIOTHBIX BBICOTAX W IIHMPO-
tax. Ho ocHOBHOIT (pakTOp, OT KOTOPOIr0o B HaMOOJbIIECHT
CTETIEHW 3aBUCAT THEBHBIC CYMMBI TIPSIMOMN COJTHEUHOM
paaManuy — 3TO 00JIAYHOCTD.

IToaTOMY MBI COWIM IIeJIeCOOOPA3HBIM MCITOIb30-
BaTh [l CPaBHEHMS JHEBHBIX CYMM .S, (a TaKXe M IpY-
TMX PaauallMOHHBIX XapaKTepHUCTHUK) TeHETUYECKUE TUTTHI
noroasl (BonomuHa, 1966a): aHTUIIMKIOHANBHBIN A,
KOHBEKTUBHBI! 0e3 ocankoB K|, KOHBEKTUBHBI C Ocajl-
Kamu K, 1 GpoHTanbHblil @. Kak npaBujio, 3TUM TUIAM
COOTBETCTBYET OIpeNeICHHOE KOIMYecTBO o6akoB (0 —
2,3—5,6—28,9 — 10 6a/u10B MO HUXKHEN 0OJJAYHOCTH),
M ITaHHBbIE CTAHOBATCS B KaKOM-TO CTEIEHU COIOCTaBU-
MbIMU. [logpoGHee TPUHIIUITHI BBIACICHUS TUTIOB TTOTO-
Il OyayT ommcaHbl B pasneie 4.3. 3mech yMECTHO OTMe-
TUTh, YTO B JIIOOOM TOPHO-JIEAHUKOBOM paiioHe Ko3(-
(buMeHT TPO3pavYHOCTH B CPETHEM YMEHBIIIAETCS OT TH-
ma A x tuny @. Tak, mo pe3yabraraM HaOJIOAEHUIN Ha
nenauke KopkeHeBcKoro B 3amimiickoM AjlaTay, OH Me-
st ot 0,843 po 0, 782 (I'onoBkoBa u ap., 1968). B
Taba. 1.2, a Takke gajnee B TaOg. 1.4 mpuUBOISITCS BCe
ONyOJIMKOBAaHHbBIC B TIISIIMOJIOTUYECKON JTUTepaType daH-
HbIe U3MEPEHUI COJHEUHOW paauallii, OCPEAHEHHbBIC
Ha OCHOBE OJHOTO U TOTO K€ IMPUHIIUIIA BbIIEICHUS TU-
TTOB TTOTOJIBI.

Ecnu paccmaTpuBaTh MPUTOK MPSIMONM CONTHEYHOM
pangManuy UIsl pa3HBIX YCIIOBUIM TTOTONBI B TTPOLICHTHOM

OTHOIICHNHM (Ha OCHOBE NAHHBIX TaOi. 1.2), IpUHSIB Be-
JIUYUHY S, IPY AaHTULUMKJIOHAILHOM THUIIE IOTOIBI 3a
100%, To ;s TMna K| ee BenuurHa coctaBut 60 — 80%,
s tuna Ky, — ot 16% na nennuke Mapyx no 47% Ha
nenqHuke Measexuii. OcoOeHHO OOJbIIMEe pa3Tuyus Ha-
GonatoTcs pu (ppoHTaTBHOM Torozae: 3% Ha JemHUKax
Mapyx u Tytokcy u 21% — Ha nemHuKe MeaBeXHii, 4To
CBSI3aHO C OCOOEHHOCTAMMU (POPMHMPOBAHUS OOJIAYHOCTH
Ha [Tamupe (Gomblnas BEICOTa OCHOBAHMST 00JIAKOB, IIPO-
CBETHI B 00JIAYHOCTH).

ITo maHHBIM M3MEPEHUI B MaJo0OOJauHbIe THU Ha
negnukax Oemuenko, 3epaBianckuii u I[Mapax (KpymHeii-
e JIeMHUKM..., 1967) B Wiole — aBrycTe B QUAITa3oHe
BbICOT 3500 — 4900 M AHEBHBIE CYMMBI S, cOCTaB/IAIOT 570
— 690 kai/cMm? (23,9 — 28,9 MIx/M2). HauGosnee momHast
CBOJIKA TAaHHBIX O TIPSIMOM, PacCesTHHON W CyMMapHO# pa-
muanun Ha JegHukax Tsxb-Illans u [Mamupo-Amas co-
nepxxurcst B pabote (Jlebenesa, 1971). U3 Hee cneayert, 4to
CPENHME 32 TIEPUOM HAOMIONEHUI JHEBHBIE BEIUYMHBI .S, B
MIOJIe — aBrycTe MeHsIoTea oT 250 — 300 xan/cm? (10,5 —
12,6 MJIx/M?) Ha NemHUKAX 3aiuIiiicKoro Anatay (Ha BbI-
cotax 3200 — 3700 M) mipu o6IIIeit 06JaYHOCTH 5 — 6 Ga-
70B 10 500 — 650 xan/cm? (21,0 — 27,2 MJIxx/M?) Ha nen-
aukax ITamupa (Ha BeIcOTax 4200 — 4900 M) mpu oOmeit
o0auHOCTH MeHee 4 OayljIoB, T.€. YBEIMYMBAIOTCS C BBICO-
TOU ¥ yMEHBIIIEHNEeM KOJIMUEeCTBa 00JIAKOB.

IMockonbKy peajibHBbII TIPUTOK COJTHEYHOU paana-
LIMM B YCJIOBUSX TOPHBIX JIEMTHUKOB TTPOMCXOIUT He Ha ro-
PU3OHTAJILHYIO TIOBEPXHOCTD, MPEACTABIISIET MHTEPEC pac-
4eT S, Ha CKJIOHBI Pa3HO OpMEHTALMU U KPYTU3HBL. B
YaCTHOCTH, TTO00Hast paboTa Obljia BHITIOJIHEHA IS Jie/-
HuKa MenBexwuii, pacrionoxeHHoro Ha 38,5° c.u1. (Boo-
mHa, 1983). B tabn. 1.3 mpuBomsTcs pe3yabTaTsl pacue-
TOB CKJIOHOBOTO K03((duIlMeHTa, MpeacTaBIsSIONero co-
60if OTHOIIIEHWE PaAVaIK, TIPUXOISIIEH Ha TIOBEPXHOCTh
JTAHHOM 3KCTMO3UIINH (T.. OpUEHTAIIMN U KPYTU3HBI), K €€
BEJIMYMHE HA TOPU3OHTAILHYIO MIOBEPXHOCTL: K, = S, /S,
B JIOJISIX €OWHUIBI. PacyeTsl OCYIIECTBIEHBI C IMTOMOIIBIO
HomorpamMm M.C. AsepkueBa (1939).

Jannbie Tabs. 1.3 moka3bIBaloT, YTO CKJIOHBI CeBep-
HOW OpMEHTallMy TIOJyYyaloT B TEUEHUE BCEro JieTa Hau-
MEHbIIIee KOJUYECTBO COJHEYHOW SHEPTUU, TPUYEM C
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Tabnuvua 1.3

M3meHenue MpUTOKA MPAMOi COJTHEYHOI PAIMALMM HA CKJIOHDBI PA3HOW OPUEHTALMM U KPYTU3HDI
(CKI0HOBDIi K03 ()UIMeHT) B HIDKHE 9acTH 00J1acTH a6y JeqanKa Mepesxumii”
The change of direct solar radiation income on slopes of different orientation and angle slopes
in the lower part of Medvezhiy Glacier ablation area

Yron 1 nions 31 asrycra
HaK/IoHa, rpag. C B 10 3 C B 10 3
10 0,92 0,95 0,99 0,98 0,85 0,94 1,06 0,98
20 0,86 0,90 0,96 0,94 0,73 0,89 1,09 0,94
30 0,76 0,83 0,92 0,88 0,57 0,81 1,11 0,87

* o o o o
Cknonenure ConHua 1 mions cocraensno 23,1°, 31 asrycra 8,7°, sbicota ConHua B nosgeHb, cooteetcteeHHo, 74,6° n 60,2°. [JHes-
Hble CyMMbl NPSAMOM COTHEUHOW pafMaLyu Ha FOPU3OHTasIbHYIO MOBEPXHOCTb NPU ACHOM Hebe, CpeAHMX YCNOBHAX NPO3PaYHOCTH
W C y4ETOM 3aKPbITOCTU ropu3oHTa cocTaensiin 1 uions 697 kan/cm? (29,2 Mk /m2), 31 asrycra 543 kan /cm? (22,8 Mk /m2).

POCTOM KPYTU3HBI CKJIOHA TIPUTOK paaudaiiiyd yObIBaeT,
0COOGEHHO 3aMEeTHO B KOHIIE JieTa — TOYTU BABOE IO
CPaBHEHMIO C .S, Pasmuums B MHCOIALMM BOCTOYHEIX U
3aImagHBIX CKJIOHOB CBSI3aHBI C OOJIbIIIE 3aKPBITOCTBIO TO-
pPU30HTa Ha BOCTOKE: B MIOJIE — aBryCTe BpeMsI BUIUMOTO
Bocxoma CoJHIIa Ha JITHUKE OTIMYAIOCh OT MCTMHHOTO
mpuMepHo Ha 2,3 Jac., Bpems 3axoma — Ha 1,4 Jac.

Oco0eHHOCTh OOJy4eHMSI HAKJIOHHBIX ITOBEPXHOC-
Teil B HU3KUX IIMPOTaX COCTOUT B TOM, UTO IPU BHICO-
KoM ctossHuu CoJHIIa, B TeUeHUe OOJIbIIe YacTh Ka-
JIEHIApHOTO JIeTa MPUTOK COJIHEYHOTO Terla 3a JAeHb Ja-
K€ Ha I0XHBIe CKJIOHBI MEHBIIIe, YeM Ha TOPU30HTaIb-
HYIO TTOBEPXHOCTh. JIMIIIL BO BTOPOIi TOJIOBUHE aBrycTa
IHEBHBIE BEJIMYUHEL S, IOCTYIAIOMIEH Ha I0XHBIE CKIIO-
HbI, MOTYT CTaTh OOJIbLIE S,.

IloBepxHoCcTh OOMacTH abmsaum JegHuKa MenBe-
KU XapaKTepu3yeTcsi OOJBbIION M3Pe3aHHOCThIO, HaIM-
YueM XOJMOB W BIAIWH, YTO CBSI3aHO C €O IMOABMXKKA-
Mu. [ToaToMy MaKCUMAaJIbHBIM TTPUTOK COJTHEUHON pau-
alluM Ha TOPU3OHTAJIbHYIO TIOBEPXHOCTh B YCIOBMSIX Ma-
JI0OOJTAYHOTO JIeTa CIOCOOCTBYET YBEIMYCHUIO aOJSIINU
BEPXHUX YaCTe JIATHBIX XOJIMOB, PACIIUPEHUIO TUIOMIA-
W 3TUX 30H W, TAKUM 0Opa3oM, YMEHBIIEHHUIO UX BBICO-
Thl U KPYTU3HBI CKJIOHOB, YTO, B CBOIO OYepenb, obecrie-
YUBaeT MOMOJHUTEIbHBIA MPUTOK TeIia. DTa 0CcOOeH-
HOCTb WHCOJISILIMU TTOBEPXHOCTH B HU3KUX IMUPOTAX OT-
HOCUTCSI, €CTECTBEHHO, HE TOJIbKO K JISTHUKY MenBe-
KW, TTOCKOJIBKY Ha JIIOOOM JISTHUKE B HU3KUX IINPOTaX
TTOBEPXHOCTh JIblIa B 00JIACTU abJIIIMN XapaKTepU3yeTcs
HaJTMIMeM MUKPO- M ME30MacIITaOHBIX HEPOBHOCTEIA.

ITogoOHEIe pacdeTsl OBLIM IIPOBEICHBEI HAMHW U IIJISI
JneqHukoB [lonsipHOTO Ypana, pacrosioXeHHBIX Ha IIH-
porte mojsipHoro Kpyra (Bomommna, 19816). Tak, mis 22
WIOHS IIPY MaKcuMalibHOM ckitoHeHnu ConHina (23,4°) u
TTOJTHOM OTKPBITOCTH TOPU30HTA CKJIIOHOBBIN KO3 hUIIHN-
eHT S,./S, 114 pasHbIX YIJIOB HAKJIOHA U OPUEHTALUU
CKJIOHA BBIPAXaeTCs CAEAYIOIINUMU BeJIMUMHAMMU:

Yron HaknoHa, rpag. C B 10 3
10 0,87 1,01 1,17 1,01
20 0,70 1,03 1,35 1,03
30 0,56 1,08 1,56 1,08

Takum 00pa3oM, B BBICOKMX IIMPOTAaX WHCOJSALIMS
CEeBEPHBIX M I0XHBIX CKJIOHOB OYeHb Pa3MyacTcs, YTO
MOTJIO OBI CTIOCOOCTBOBATh YBEJIWYCHMIO M3PE3aHHOCTH
MMKPO- U Me3opesibeda MOBEPXHOCTH JICTHUKOB TIPU CY-
IECTBEHHOM MpeobafaHuU panalliOHHON COCTaBIISIIO-
el B OOIIMX 3aTparax TeIla Ha TasHWE CHera W JIbJa.
OnHako ciiefyeT 3aMeTUTh, YTO M Ha HEKOTOPBIX JICTHU-
Kax HU3KUX IMpoT (HarmpuMmep, Ha Boctournom Ilamupe)
B OMpeAe/IeHHBIX YCJIOBUSX TTOTOABI M30UpaTeTbHas WH-
COJISIIIST HAaKJIOHHBIX TTOBEPXHOCTEN BIMSET Ha (HOpMU-
poBaHue cBOeoOpa3HbIX (hOopM MUKpopesbeda — “Karo-
muxcst” (Kotlyakov, Lebedeva, 1974).

Paccesannas, wiu aguddysHas, comHeyHas paaua-
uus 1pu 0e3o00mayHoM Hebe Dy, MOCTynaromas Ha Io-
BEPXHOCTb MOJWHHBIX JICTHUKOB B TOPHBIX PETrMOHAX,
orpenessieTcsl 00JbIION MPO3pavyHOCThIO aTMOCHEPHI,
3HAYUTEJLHOM 3aKPBITOCTBIO HEOOCBOAA, a TAKKe aabbe-
JIO OKPYKAIOIMNX CKJIOHOB M CaMOTO JIeAHUKA.

I[To maHHBIM MHOTOYMCJICHHBIX HaOMIOAeHWI Ha
nennukax Kaskasa u CpenHeit A3um, UHTEHCUBHOCTD D)
B cepenuHe mHS coctasisier 0,10 — 0,12 Kan/(cM2-MuH)
(70 — 84 Bt/M?2), 4TO TIOYTH BIBOE MEHBIIIE, YeM Ha paB-
HUHe. BiausHue 3acHEeXXEHHBIX CKJIOHOB SIPKO IPOSIBU-
JIOCh TIPY aKTUHOMETPUYECKMX HAOIIONEHMSX Ha CeIIo-
BuHe Dnnbpyca. Tak, 2 — 4 aBrycra 1959 r. npu 6e306-
JIAaYHOM HeOe OKOJIO MOJyAHS ObUIM 3aDMKCHPOBAaHBI Be-
anuuHbl Dy 0,17 — 0,18 Kai/(cm2-Mun) (119 — 126
B1r/M2), — B 1,5 pasa Gonplye, 4eM Ha (DMPHOBOM II0JIE
Dnpodpyca. DTO 00YCIOBIEHO BIMSIHUEM CKJIOHOB 3amaj-
HOM M BOCTOYHON BepIIMH DIBOpyca, MOKPHITHIX YKC-
TBHIM TUIOTHBIM CHETOM C OTITOJIMPOBAHHOM IMOBEPXHOC-
TBIO W CIIyKaIllUX XOPOUIUM pedIeKTOPOM KaK IMPSMOIA,
TaK U pacCesTHHOM paaualiiu.

Ho ocHoBHOI1 (pakTOp, CITOCOOCTBYIOIINIT POCTY
nuddy3HON pagualu — 3TO 00JaYHOCTh, 0COOEHHO 00-
Jlaka BEPTUKAJIbHOTO pa3BuTvs. Hampumep, Ha JegHUKAxX
I03KHOTO CKJIOHA DIbOpyca TIpy HIDKHEW 00JIaYHOCTH 6 —
§ 0a/IOB M OTKPBITOM COJTHEYHOM AMCKe HauOOJbIast
WHTEHCUBHOCTh PACCESTHHOM pamMalliy MpH 00JIaYHOM
Hebe D, cocrasnana 0,52 — 0,71 Kan/(cm2-mun) (363 —
496 Bt/M2), a TIpu TacMypHOM HeGe U 0oGJIayHOCTH 9 —
10 6amoB 0,64 — 0,99 xan/(cm?-Mun) (447 — 691 Br/m?2).
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Ornomenue unreHcusHoctd D, /Dy B cpenHeM 3a
Tpu JeTHUX nepuoaa (1958 — 1960 rr.), moayyeHHOE 110
HaOMIONeHUSIM Ha (DUPHOBOM IT0JIe DIB0pyca B YCIOBUSIX
ITOYTH TIOJTHOM OTKPBITOCTU TOPU30HTA, XapaKTepU3YeTCsI
CIICAYIONIMMU BEIMUMHAMM HYKHEN 001a4HOCTH, OaJUTHI:

1 2 3 4 5 6 17 8 9 10

OTKpbITbIA
avck Connua 1,4 1,7 20 2,3 28 3,5 45 57 68 —
MacmypHo - — — 2,8 30 40 48 52 59 55

Takum oOGpa3om, npu obnayHocTd 8§ — 9 GauioB
(KaK Mmpu OTKPHITOM, TaK 1 3aTCHEHHOM COJIHEUHOM JIMC-
Ke) HabJromaeTcsl MOYTU MIeCTUKPATHOE YBEJIUUYCHUE
nuddy3HON pagualuy MO CPaBHEHUIO C ¢¢ 3HauCHUEM
pu 6e300;1a4HOM Hebe.

Pacuetst M.C. ABepkueBa (1965) 3aBucumoctu
paccessHHOM paaualuy oT aabbeno AD npu 6e3001a4HOM
Hebe 711 pABHUHHBIX YCIIOBHMIT TIPUBOIATCS HIKE:

Anbbeno 0,0
AD 1,0

0,2
1,04

0,4 0,6 0,8
1,09 1,14 1,19

B ropax BO3MOXXHBI M Apyrue COOTHOIIECHUS, 00ycC-
JIOBJICHHBIE POCTOM MHTEHCHUBHOCTU TIPSIMOM COJTHEYHOM
panvanuu, BIUSTHUEM 3aCHEXEHHBIX CKIIOHOB M IPYTUMM
dakTopaMu.

Ha puc. 1 mokazaHa 3aBUCHMOCTb THEBHBIX CYMM
paccesTHHOM paaMaliy OT OOIIeil 06JIJaYHOCTH B Pa3HbBIX
JIEMHUKOBBIX paiioHax. [To HalIMM HaOIIOAEHUSIM Ha JIe-
HMKe MenBexuii, 60JIbliasi 3aKphITOCTh TOPU30HTA, TEM-
HBIE CKJIOHBI XpeOTOB, OOpaIeHHBbIX K JICTHUKY, U HU3-
Koe ajxb0e0 3arps3HEHHOTO JibJa UTPAlOT OTPUIIATEIb-
HYIO pojib B IocTyiieHnu audgdy3Hoi pamuanuu. Jlen-
Hukn DequeHko, 3epasiiaHckuii, [Tapax pacronoXeHbl
BBIIIe (Ha 3TUX JIeAHUKAX HAOMIOACHUS TTPOBOAMINCH HA
ypoBHe 3600 M) u MeHee 3aTeHeHbl ropamu (KpymHeii-
1Me JIGAHUKM..., 1967). Xopollo BUIHBI Pa3Inyus B MO-
CTYTUICHWM pacCesTHHOW paaualuy MpHu o0b0JavyHOCTH 6O0-
nee 7 6amnoB: Ha 3amamHoM KaBkase (1egHuk Mapyx)
TIPOUCXOAUT €€ 3HAUMTEIbHOE COKpaIlleHUE, 00YCIOBIICH-
HOe OOJIBIION MOITHOCTBIO 00J1aKOB, 0COOEHHO BO (DPOH-
TanbHBIX cucreMax. Ha Ilamupe, Giaaromapst Gosbiieit
BBICOTE M MEHbIIICH TOJIIIMHE 00JIAKOB HIDKHETO sIpyca 1
BEPTUKATLHOTO pa3BUTHS aubdy3Hass paguaius Bo3pac-

A.Il. Boaowuna

D, Kaz\/(cMg ZIeHb) -
300 ’

250
200

1504

100,-
v

O6rayHoCTDb, GaAAbI

Puc. 1. 3aBucHMMOCTb AHEBHbIX CYMM paccesiHHOM paguauuu
oT 0buien obnayHocTH B Hione — asrycte. 1 — negn-
HUK Meggexxuit, 2 — negHuk Mapyx, 3 — negHuku
®epnyeHko, 3epasLiaHckui, Mapax

Fig. 1. Dependence of diffusive radiation daily sums on the
total cloundiness in July — August. 1 — Medvezhiy
Glacier, 2 — Maruch Glacier, 3 — Fedchenko,
Zeravshanskiy, Parakh glaciers

TaeT MO Mepe YBEJIMYEHUs] KOJIMYECTBA 00JIAKOB BILIOTh
1o 10 6amioB (4alle BCero ¢ IIpOCBETaMU).

ITpuTOK CyMMapHOi1 coTHeYHOM pagraimu Q Ha TIo-
BEPXHOCTh JICTHUKOB OTIPENEIIeTCS TeMU Xe (hakTopaMu,
YTO W TIPSIMOM U PACCESTHHOM, T.€. TTPO3PAuyHOCTBIO BO3MIY-
Xa, 3aKPBITOCThIO TOPU30HTA, XapaKTePOM OKPYKAIOIINX
CKJIOHOB U oOjayHocThlo. Ho oueBumHO, uTO GOJbiast
4acTb 3TUX (PaKTOPOB BAMAET Ha S, 1 D B IPOTUBOIIOIOXK-
HOM HampaBieHUU, U UX OTHOCUTEIbHASI POJIb Pa3jIMuHa.

Y1006kl conmocTaBuTh 3HaYeHU D 1 Q, MOIyYCHHEIC
Ha OTIEJbHBIX JIEAHUKAX, B pa3Hble MEepUOJbl U Ha pa3-
JIMYHBIX BBICOTAX, MPUBEIEM MX JJI XapaKTePHBIX THUITOB
noroabl (Tabn. 1.4). JlaHHble 3TON TaOJUIIBI TO3BOJISIOT
OLIEHUTb BKJIAJl TIPSIMOM U pacCessHHOU paaualuu B CyM-
MapHYI0 MpU pa3HbIX yCJIOBUSIX objlauHocTu. Ha Bcex
paccMaTpuBaEMBbIX JIEAHUKAX TTPOUCXOAUT CYIIECTBEHHOE
yMmeHbllieHre @ OT aHTUIUKIIOHAJIBHOTO K (hpPOHTATBHO-
My THUITy, HECMOTpPSI Ha pocT Muddy3HON paguauu mpu
MepBBIX TpeX TUIAX IMOroAbl. B UTore 3HaueHWe MPSMOit
COJIHEUHOU pagualuy B HOPMUPOBAHUU CYMMapHOM SIB-
HO Tipeo0JiafaeT Hajl pacCesTHHOM.

Tabnvua 1.4

Cpeanue JHeBHbIE 3HAYEHUS PACCESTHHOW M CYMMAPHO# COJIHEYHOI PAJUALUM MPH PA3HBIX TUNAX MOroAbl
The mean daily values of diffuse and total solar radiation in some glaciated regions for certain weather types

JlenHuk MNokaszartenu Kc'lU'l/CM2 MﬂJK/MZ
A K, K, (0] A K, K, ()
Mapyx D 81 165 263 181 3,4 6,9 11,0 7,6
Q 733 630 365 201 30,7 26,4 15,3 8,4
Tytokcy D 123 215 239 209 5,2 9,0 10,0 8,8
Q 691 558 405 226 29,0 23,4 17,0 9,5
Meggexxum D 75 181 265 264 3,1 7,6 11,1 11,1
Q 704 703 558 396 29,5 29,5 23,4 16,6
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Tabnvua 1.5
CooTHoIIeHre NPAMOii, PACCESHHOI U CyMMAPHOIi
COJIHEWHO! paJuaIMy MPH Pa3HbIX THHOAX NOTOabI, %
Ratio of direct, diffuse and total solar radiation
for different weather types, %

[Mokazatenu | JlegHuk Tunbl noroabl

A K, K, ()]

Mapyx 100 71 16 3

S, Tytokey 100 60 29 3
Megsexxun 100 83 47 21

Mapyx 100 204 325 223

D Tytokey 100 175 194 170
Meggexun 100 241 352 352

Mapyx 100 86 50 27

Q Tytokcy 100 81 59 33
Mepgexxun 100 100 79 56

Huxe mpuBomsTCA maHHBIE O COOTHOIICHMM BCEX
TPEX BUIOB KOPOTKOBOJHOBOH pammauuu S,, D u Q Ha
JIEMHUKAX IIpY pa3HbBIX TUIIaX Ioroasl (Tabi. 1.5).

JI1st IpsAIMOiA M CyMMapHOM pagualiiy HauMeHbIIee
ocnabneHue (a mist D — HambonbIuit pocT) 3aUKCUPO-
BaHO Ha JIemHUKe MeIBeXHuii, 9TO CBSI3aHO, KaK yKasbl-
BaJIOCh BHIIIE, ¢ HEOOJBIION MOITHOCTBIO OOJIAKOB, Xa-
pakrepHoii masa Ilammpa. O6paTHas KapTuHa HaOJ0ma-
eTcs Ha JiemHuKe Tyrokcy (OoJblasi TOJIIIMHA 00JIaKOB,
penKyve MPOCBEThI) U 3TO MPUBOANUT K HE3HAUUTETHBHOMY
pPOCTy paccessHHOU paauvaiiuy mpu oO6pa3oBaHWM BHYTpH-
MaccoBOI 00JTaUHOCTH.

Honsa paccessHHOW paauaiiii B CyMMapHOM, Kak
HETPYIHO ITOACYMTATH 10 JaHHEIM Taoi. 1.4, KojaebmeTcs
ot 0,11 — 0,18 mpy aHTMLMKIOHAJTBHOM THUIIE IIOTOABI 10
0,67 — 0,92 ipu ppoHTATBLHOM.

B GonpmmHCcTBe paboT, MOCBSIIIEHHBIX 3TOMY BO-
Mpocy, TMPUBOIATCSI CPEAHUE 3a MEePUOJ HaOIIOACHUMA
BEJIMYMHBI TIPSIMOM, pacCeTHHOM U CyMMapHO# COJTHEY-
HOM pagualuu, TOoCTynalonieil Ha MMOBEPXHOCTD JICIHU-
ka. Tak, mo o6o6menHbIM maHHbeIM U.M. JlebGeneBoii
(1971), na nennukax Tsaup-Ilansg u [Mamupo-Anas
OHEBHEIE 3HaYeHud S, cocTaBusgoT oT 270 go 600
Kan/cm? (11,3 — 25,1 MIOx/M2), D — ot 120 mo 245
kan/cm? (5,0 — 10,3 MJIx/m2), QO — ot 400 mo 700
kain/cm? (16,8 — 29,3 MIx/m2). IIpu 5TOM OTHOLIEHHE
D/ Q mensiercst ot 0,47 Ha nenmHuKe TyloKcy Tpy OOIIEi
obGyiauHocTH 6,3 G6amta go 0,23 Ha negHuke BUTKOBCKO-
ro (mpurok negHuka MequeHKo) Ipu cpeaHeit 06IauHo-
ctu 4,5 6anna.

B ymomsHyTOM paboTe momenieH TakxXe rpaduk
CBSI3M CYMMAapHO# pamualiviv ¢ BBICOTOM TIPU pa3HOii 06-
JIAYHOCTHU TSI OOJIBIION Ipymnmbl JegHNKOB TsHb-1laHs
u Ilamupo-Anas. Ha puc. 2 mpencraBiaeHbI OB KPUBbBIC
IIJIS CpeAHe! 3a Iepuoabl HAOMIOAeHU 00MadyHoCTH 4 —
4,5u 5 — 6 6amnos. [lepBast 3aBUCUMOCTb XapaKTEpPU3YeT
paiioHBI LIEHTPAJILHOTO U I0T0-BocTOYHOTO [Tamupa, BTO-
past — Goblryio 9acth rop CpemHeit Asuu (o1 3amuii-
ckoro Anaray mo 3amamHoro ITammpa).
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Puc. 2. Cesa3b cpeiHWX [JHEBHbIX BE/IMYWH CyMMapHOW pagnaLmu
(Q) c abcontoTHOM BbICOTOM M 0BLLEN 06NaYHOCTbIO Ha
nenHukax Tanb-LUans v Mamupa. | — obnauHocTb 0KoMO
4-x 6annos, Il — obnauHoctb 5—6 6annos. JlegHuku:
1 — Tyiokey (nen); 2 — Tyrokcy (dbupH); 3 — Abas;
4 — Kpacoeckoro, 1961; 5 — Kpacoeckoro, 1962;
6 — Kpacosckoro, 1963; 7 — Kapabatkak; 8 — Oprto-
tep; 9 — Cyek; 10 — [Lyrasa; 11 — JleHuHa, 1964;
12 — Jlenuna, 1969; 13 — PrO; 14 — Megnsexkun;
15 — ®epuerko (nep); 16 — MdepueHko (MeTeocTaH-
ums); 17 — Mepyerko (dpupH); 18 — Butkosckoro (Jle-
6eneea, 1971)

Fig. 2. Relationship of main daily total radiation (Q) to altitude
and total cloudiness on Tien-Shan and Pamirs glaciers.
| — cloudiness is about 4 tenths, Il — cloudiness is 5—6
tenths. Glaciers: 1 — Tuyuksu (ice); 2 — Tuyuksu (firn);
3 — Abay; 4 — Krasovskiy, 1961; 5 — Krasovskiy,
1962; 6 — Krasovskiy,1963; 7 — Karabatkak;
8 — Ortoter; 9 — Suek; 10 — Dugava; 11 — Lenin,
1964; 12 — Lenin, 1969; 13 — RGO; 14 — Medvezhiy;
15 — Fedchenko (ice); 16 — Fedchenko (weather sta-
tion), 17 — Fedchenko (firn); 18 — Vitkovskiy

YMecTHO TakKe TIPUBECTU CPEIHUE BETUIMHBI pac-
CEeTHHOM M CYMMAapHOW COJTHEYHOU pamualiviv, U3MepeH-
HBIE B 9K30TUYECKOM paifoHe oJiefIcHEHUSI — Ha JIGAHUKE
Kozensckuii (Kamuarka). HaGmoneHus mpoBoguinch B
urosie — aBrycte 1976 r. B GUPHOBOI 30HE JIeAHUKA, HA
BbIicoTe 1855 Mm:

D Q D/Q
kan /cm2 Hionb 337 549 0,61
aBrycr 210 358 0,58
Mk / m2 Hto/ib 14,1 23,0 —
aBrycr 8,8 15,0 —

OO61ast 00JIAYHOCTH 3a IIepro HAOIIOAeHUI COCTa-
BWIa B cpeaqHeM 7 — § OaJIJIOB, U 3TO CKa3ajJloCh Ha pe3-
KOM YBEJIMYEHUU 10U PACCESTHHOW pajvaliv B OOIIEM
MPUTOKE KOPOTKOBOJHOBOU 3HEPTUU. DTOT (hakKT MOXKHO
CUNTATh XapaKTepHOW OCOOCHHOCTHIO PaguaiiOHHOTO
peXnMa TaHHOTO perroHa.

IMpu cpaBHEeHUU 3aBUCUMOCTM CyMMapHOM panva-
IIMM OT OOJJAYHOCTHM B Pa3HBIX paiiOHax IeJecooOpa3Ho
UCII0/Ib30BaTh OTHOIIEHME @, NP JaHHOM KOJMYECTBE
00J1aKOB K €€ BEJIMYMHE IpU 6e300/1auHOM Hebe (), Tak
Kak TIpyA 3TOM MCKJIIOYAETCS BIMSHUE CE30HHOTO XOona 1
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Puc. 3. 3aBMCMMOCTb OTHOLLEHHWS [IHEBHbIX 3HaYEHWI CyMMapHOH pafualuu npu obnadyHom (Q,) n 6esobnauHom (Q) Hebe
Q,/ @, (a) ¥ NPOAONKUTENBHOCTU CONHEUHOTO CUsiHKUSA (6) OT obulel obnauHocTH. 1 — nenHuk Mepsexui, 2 — nenHuK

Mapyx

Fig. 3. Dependence of daily total radiation ratio under cloudy (Q,) and cloudless (Qp) sky @,/ @, (a) and sunshine (6) on the
total cloudiness. 1 — Medvezhiy Glacier, 2 — Marukh Glacier

pa3aIuIuii B 3aKPHITOCTU TOPM30OHTA. Takue MaHHBbIC I
JIemHUKOB Mapyx u MenBexxuii mpuBeAeHB Ha puc. 3.
31ech MoKa3aHa TakXKe 3aBUCUMOCTh OTHOCUTEJIBHOM Be-
JIMUMHBI COJTHEYHOTO CUSTHUS OT objauHocTu. I'paduk
TTO3BOJISIET BUIETh reorpaduieckre pa3inius B MPUTOKE
COJIHEUYHOUW pajualliM: TP OJHOM U TOM XK€ 3HAYeHUM
00JJaYHOCTH TIPOIOJIKUTEILHOCTh COTHEUHOTO CUSTHUS 1
nputok Q Ha [lamMupe 3HaYUTEIHLHO OOJIBIIE; 3TO CBSI3a-
HO C 0COOEHHOCTIMHU (POpMHUPOBAHUSI O00JIaYHOCTH B
JIAaHHOM paiioHe, 0 YeM TOBOPUJIOCH BBIIIIC.

TTockoNbKY TIeproa aKTUHOMETPUIECKUX HaOIoIe-
HMI1 Ha JISTHUKAX Jalle BCero cocraBisieT 1 — 2 MecsIia,
BakHasI TIpaKTUYeCKasl 3a/1ava 3aKjIiovaeTcsl B TIOJyIeHUN
WUTOTOBBIX BEJIMYMH CYMMapHOM M TOTJIONICHHON JIeTHU-
KOM COJTHEYHOU pamualiy 3a IMOJHBIM Teprof absimumu
JUTSI OOJTBILIOTO PsIza JieT. DMIIMPUUECKUEe METOIBI pacdyeTa
CyMMapHOI panuaiuu, MpUMeHsIeMble B METEOPOJIOTUU
(popmyner C.U. CaBunoBa, B.H. Ykpaunuena u 1p.), B
HallleM cJIydae HelpueMJIeMbl, TaK KaK Mbl He pacltoa-
raeM HeoOXOIMMBIMU JaHHBIMU O IJTUTEJIbHOCTA COJTHEY-
HOTO CUSTHUSI, KO3 dUIIMEeHTe pacceuBaHUS KOPOTKO-
BOJIHOBOM paayaliny 00JIaKaMUu Pa3HbIX BUIOB U T.II.

B ocHOBy mnpemnaraeMoii HUKe METOIMKM pacueTa
JIEKaTHBIX U MECSIYHBIX 3HAUCHWI CyMMapHOM pamuaivu
MOJIOXEHA 3aBUCUMOCTh €€ JTHEBHBIX BEJIMUYMH MpH Oe-
3001a4HOM HebOe (), OT nonyaeHHo# BeicoThl CojlHUA U
cBsa3b Mexay Q,/0y 1 KOIMYECTBOM O0NaKOB. DTU 3aBU-
CUMOCTHM OBbUIM TMOJy4YeHbl HAMU IO Pe3yJibTaTaM aKTH-
HOMETPUUYECKNX M3MEPEHUI Ha JiegHukKe MeaBexuii je-
toM 1972 1. Ha puc. 4 nmokaszaH rpaduk CBSI3U THEBHBIX
BEJIMYUH CyMMapHOU paauainuu ¢ BeicoToit CoiHIIA B
noJjjeHb 3a 13 6e300maunbix qHei. [IpencraBieHHas 3a-
BHCUMOCTD BBIpakeHa BeCbMa OTYETIMBO, a MAaKCUMAaJTb-
HO€ OTKJIOHEHHWE OT CpelHEeN JIMHUU COCTaBJISIET OKOJIO
3% nueBHOM cymmbl (). Hemocraromas yacTb KpUBOW
ObLIa 3KCTpaIojMpoBaHa. 3aTeM CO CpelHel JMHUU Ha
PUCYHKE ObLIM CHATbI 3HAYeHUA (), COOTBETCTBYIOILUE
nmoayaeHHbIM BbicoTaM CoOJIHIIA B CepeliMHe KaXXIou
TIEHTAIbI.

JanbHeie pacyeThl 3aKII0YATUCh B CIECIYIOIIEM.
IMo maHHBIM M3MEpeHUI ObLTA BBIYMCIICHBI CPEITHUE Be-
anyuHel O, u otHowenusa Q, /Q, 1O NMeHTajaM 3a BeCh
Tepro HaOMIONeHU. DT OTHOIIEHUS MCIOJIb30BaHbI
s cocrapieHus rpapuka ceasu Q, /Q, ¢ obuei 06-
JIAYHOCTHIO (cM. puc. 3a). Takum 06pa3oM MbI MOTYIMITU
BO3MOXHOCTh OMPEAETUTh CpeaHUe KO3(hD OUIIUEHTHI
YMEHBIIEHNUS THEBHBIX CyMM (), TIPM Pa3HOM KOJIMYECT-
Be 00J1aKOB, HE 3aBUCAIINE OT CE30HHOTO XOIa CyMMap-
HO#l conmHewyHo pamuanuu. C yyetoM 3TuxX Koadbduim-
€HTOB OblJIa COCTaBjieHA TaOJMIa CPeIHUX THEBHBIX Be-
JIMYWH CYMMapHOW paavaiy Mpu pasHOM KOJUYECTBE
00J1aKOB 3a BeCh Teproj abJsIu.

M3znoxeHHass MeTOaMKA MO3BOJIUIIA BHIYUCITUTD Je-
KaJHbIe M MECSYHBbIC BEJIMUYMHBI CyMMapHOUW COJTHEYHOM
paauanunu 3a Maii — okTsa0pb 1954 — 1973 rr. nns paiio-
Ha JegHUKa MenBexuil o JaHHBIM HaOIIoIeHW 3a 00-
JIAYHOCTBIO Ha MeTeocTaHmM JlemHnK PDeaueHKo, pac-
nmoyioxxeHHou B 50 kM OT uccieayemoro jeaHuka. Pe-

Q,, xar/(c* neuv)
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Puc. 4. Ces3b cymMMapHO# conHeuHol paguauuu npy 6e306-
nayHom Hebe (@) c BbicoTol ConHua B nonaeHsb, nea-
HUK MegBexkum

Fig. 4. Relatioship of total solar radiatio under clear sky (Qp)
to the sun elevation in midday, Medvezhiy Glacier
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Tabnuua 1.6
3navenns D u Q, kaj/(cM2[uH) B PABHUHHBIX H TOPHBIX YCJIOBHAX
Values D and Q, cal/(cmZ2[in) at plain and mountain conditions
Pation HabnogeHuiM Dy, npegensl konebaHui D, ,makc. Qy, makc. Q,,makc.
CpepHee ANt yMepPEHHbIX WUPOT 0,15— 0,23 — 1,38 1,41
Anbbpyc, 3750 M 0,10 — 0,12 0,99 1,60 2,09

3yJbTaThl PAcueTOB MOJHOCTHIO MPUBEACHBI B paboTe
(BonommHa, 1975, c. 68). CienyeT OTMETUTb HEOOb-
IIyI0 MEXTOIOBYI0 M3MEHUYMBOCTh MECSTYHBIX BEJIMIMH
(akcTpemyMbl +12%) Q u 0ocobeHHO ee 3HaAUYCHUH 3a Mait
— okT0pb (9 — 10%). OtHOWEHNE O, / Q) B OTOEIbHBIE
roasl MeHsioch ot 0,82 no 0,93, 9yTo CBUAETENBCTBYET O
3HAYMTEILHOM TIPUTOKE COJIHEYHOW pajualiiy Mo CpaB-
HEHUIO ¢ BO3MOXHOI B 3TOM pPEeTHMOHE.

JleTaNbHBIN aHAIU3 PaAUMAllMOHHOTO peXruMa paB-
HuHHOI Tepputopuu CCCP, Bemonnennsiii 3.1, [1uso-
BapoBoii (1977), mo3BoJIsIET CPAaBHUTH HEKOTOPBIE XapaK-
TEPUCTUKU, TOJydYeHHbIE HAMU B BBICOKOTOPHOI 30HE
Dnpbpyca, ¢ pe3yJbTaTaMu HaOJMIOACHUI Ha PaBHUHHBIX
cTaHUUsSIX. XOTS COIMOCTAaBJICHUE 3TUX AAHHBIX U HE
BIIOJTHE KOPPEKTHO (KOHKPETHBIC BEJIMYMHBI, TOJYYCH-
HBIE 32 KOPOTKUE TIEPUOJIbI, CPABHUBAIOTCS CO CPEAHUMHM
IUIST OOJIBIIOTO psifia JIET), OHU Jal0T HEKOTOpOe Tpe-
CTaBJICHUE O Pa3INYUsX B MOCTYIUICHUW COJIHEUHOM pa-
JMUALK B BBICOKOTOphe U Ha paBHUHE (Tabi. 1.6).

B obowux ciydassx (Ha paBHMHE WM B BBICOKOTOPHE)
WHTEHCUBHOCTb PAacCEeSTHHONW M CyMMapHOMN paaualuu
naetcst st BeicoThl CojtHIta okojio 60°. TIpenenbl Koje-
Oanuit D, COOTBETCTBYIOT BBICOKOW M HU3KOM IPO3pay-
HocTu aTMochepsl. M3 3THX TaHHBIX BUIHO, YTO Ha DJTb-
6pyce, TIe MPO3pavHOCTb BO3IyXa OUYCHb BBICOKA, €€ KO-
JIe0aHKs Majlo OTPaXaroTcs Ha MHTeHcuBHOCTU D). Hau-
OosibiIne 3HaYeHUsd O, B PABHMHHBIX YCIOBMAX HaOJIIO-
naiTtcd npu obnmayHoctu 8 — 9 6awtoB (Cu cong) U He-
3aTeHEeHHOM COJTHEUHOM ancke. Ha Dabbpyce npuBencH-
HbII BbILIE a0COMOTHBIA MakcumyMm Q, ObuI 3apUKCUPO-
BaH HaMu 6 uronsa 1959 r. npm Beicote ConHia 61,8°, or-
KPBITOM COJIHEUHOM AUCKe U 06jaduHoCcTu 6 6amioB (Cu
cong, Cu fr). Ilpm oatom S, paBHsanacp 1,37
Kai1/(cM2-MUH), a D,—0,72 KaJ1/(CM2-MUH).

1.2. Anmnoeno. Poasb jieTHHMX cHEronaaos

Anvbedo. bosbilioe BHUMaHUE, yAeasieMOe Mpu pac-
YeTax pamaMallMoOHHOro OajlaHca METOMUKE OLICHKU allb-
6e10 JISTHUKOBOM TTOBEPXHOCTH, OTIPEACIISIETCS IO Kpaii-
Hell Mepe TpeMsl 0OCTOSITEIbCTBAMM: a) CYIIECTBEHHOM
poJiblo anbbeno B GajlaHce KOPOTKOBOJHOBOW paauallii;
6) 3HAYMTETbHONW M3MEHYMBOCTBIO €r0 BO BPEMEHU W B
MPOCTPAHCTBE B TIpejiesiaX OMHOTO JIEMHUKA; B) OTCYTCT-
BUEM OTITUMAJIbHOW METOAMKU TOJYUYECHUS CPEIHETO
anbbeno BCell MOBEPXHOCTU JIeAHWUKA U (MJIW) TPYMIIbI
JIETHUKOB TAaHHOTO reorpaduyeckoro paiioHa.

W3 Bcex BUIOB NEATEIBHOM TTOBEPXHOCTH TOJIBKO Ha
JIEMTHUKAX ajib0e0 3aBUCUT OT MHOXECTBa (haKTOPOB, CO-

BOKYITHOE JIECTBUE KOTOPBIX U OOYCJIOBJIUBAET €r0 MpO-
CTPaHCTBEHHO-BPEMEHHYI0 U3MeHUMBOCTb. K atum dax-
TOpaM OTHOCSITCSI TIPEXJE BCEro M3MEHEHUE YBJIAKHEH-
HOCTHU TIOBEPXHOCTHOTO CJIOSI B JHEBHOE BpPEMS CYTOK,
CBSI3aHHOE C TasTHUEM CHeTa U JibJa; 3aTPSI3HEHHOCTb I1bI-
JIEBaTbIM UM MEJIKOMOPEHHBIM MaTepuajioMm, Ojaromaps
yeMy TIpU TIOTPYXXKEHUU €r0 YacTHll B JieJ 00pas3yroTcs yr-
Jy0neHust (Tak HasbIBaeMble “CTakaHbl”), 3alOJIHEHHBIE
BOIOU. DTO M PYyYEWKOBBIN, UM TIJIOCKOCTHOM, CTOK Ha
TMOBEPXHOCTH JIblla, CUJIbHO YMEHbIIAIONIMA aab0eno; pa-
NUAlMOHHAsI KOopa TassHUs, o0pasylolascs Mpu 3Ha4Yu-
TEJIbHOM TOCTYIUIEHUN COJTHEYHO!W pajualliu; CBEXKEBbI-
MaBIIWI CHET, YIJIOTHSIIOIIUIACS CO BpeMeHeM; o0pa3oBa-
HUE Ha HEKOTOPBIX JIEMHUKAX HaJIOXEHHOTO JibJa B pe-
3y/bTaTe TepeKpUCTaUIu3ali cCHera U (POpMUpPOBaAHUS
MPU 3TOM KPYITHBIX CMEP3IIUXCs KPUCTAIOB; 0Opa3oBa-
HUE MHEes Ha TTIOBEPXHOCTH JIEMHUKA B HOYHBIE YacChl.

K ocHOBHBIM (hakTOpam, OTMpenessioniM CTENeHb
OTPaXEHUsI COJTHEUHOU paauaiiiu, CleayeT OTHECTH THII
TMOBEPXHOCTU: CHET, (OUPH WU Jield, a B TIpeesiax OJHOTO
TUNA — CTEeTNEeHb 3arPsS3HEHHOCTH WU YBJIAXXHEHHOCTH,
a Takke TIOSIBJICHUE CJIOSI CBEXEro CHera B pe3yJibTare
JIETHUX CHETOIaI0B.

IpocTpaHCTBEHHO-BpEeMEHHAS U3MEHUYUBOCTh aJlb-
0eno co3maeT TPYAHOCTH MpU pacueTe OajaHca KOPOTKO-
BOJTHOBOM pamuaiiiv Kak B OIHOM ITyHKTE, TaK W, TJIaB-
HBIM 00pa3oM, JiJisi BCeil TOBEPXHOCTH JieqHuKa. Craiu-
OHapHbIE aKTUHOMETPUYECKHNE HAOIIOACHUS MPOBOJISIT-
csl, KaK MpaBujIo, B OAHON-IBYX TOUKAX JIEAHWKA U AlOT
BO3MOXXHOCTb TMPOCJIEIUTh U3MEHEHUE ab0eso B Teye-
HUE Tepuroja abisuy JUIb B 3TUX MTyHKTaX. MapuipyT-
HbIE U3MEPEeHUSI C MOMOIIIBIO TTOXOAHOTO ajabderoMerpa
MMO3BOJISIIOT U3MEPUTH AJIOEIO B OTIPEACIEHHOM KOJinye-
CTBE TOYEK, BHIOPAHHBIX CAyYaiiHO WJIM 3aKPETJIEHHBIX
Ha MeCTHOCTHU. Takue HaOIoAeHUS TTPOBOAITCS MPHU SIC-
HOW TIOTOJie B OKOJIOTIOJYJAEHHBIE Yachl, YTOObI YMEHbB-
IIATHh WA UCKIIOUUTH OIIMOKY, CBSI3aHHBIE C CYTOYHBIM
XOJIOM ab0emo.

MuHyCBl TaKOW METOIUKKM OYEBUAHBI: a) TPYAHOCTh
MPOBeACHUST PaboT, OCOOEHHO TPU OOJIBIIMX pazMepax
JIEIHWKA, €TO0 MaJoi MPOXOAMMOCTH U 3HAYUTEIHBHOM
nepernane BBICOT, 0) CyOBEKTMBHOCTh B BBIOOpE TOUYEK
U3MEpPeHUIi; B) HEKOTOpPAsh HEOIpPeAeIEHHOCTh MoJjlyJyae-
MBIX JAHHBIX — TIPUOOP, TTOMEIIIaeMbIil Ha BHICOTE OKOJIO
1,5 M, BOCIIpUHUMAET SIPKOCTb Kpyra MoJi HUM paauycoM
1o 10 M; r) B OOJBIIMHCTBE CIyyaeB HEBO3MOXHO YE€TKO
BBIIEJIUTh YYaCTKU C pa3HbIMU 3HAYEHUSIMU aib0eno
BCJIEZICTBUE TOCTEINIEHHOTO M3MEHEHUSI CTEIeHU 3arpsi3-
HEHHOCTHU B (DMPHOBOI 30HE M HATUYUS OECUUCIEHHOTO
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MHOKECTBA MATEH TPSI3HOTO M YKUCTOTO, BIAXHOTO U CY-
XOTo Jibia B 00JIacTU a0JsuMU JieHWKA, CBOOOAHON OT
CHera; I1) TIpU OTpeAeSICHNH alboe0 JIETHUKOB B BBICO-
KUX IIMPOTaX Ha HAKJIOHHOM MOBEPXHOCTH BO3MOXHBI
GoJIbIIIME OIMMOKY TMPU U3MEPEHUM OTPaKEHHOM paaua-
IIMM B TeX CJIydasix, KOTJa yroj maaeHMs Jydeil 3Haum-
TEJIBHO OTJIMYAETCS OT €r0 BEJIWYMHBI TSI TOPU3OHTAIb-
HOI TIOBEPXHOCTH; €) MPU UCIOJIB30BAHUU TOJBKO OTHO-
ro JaT4vKa JJIsT M3MEPEHUST CYMMapHON M OTpakeHHOM
paaMaluy BO3MOXHBI OIIMOKU B pacyere aabdeno, BO3-
HUMKAOIIKe BCISACTBUE MTHOBEHHBIX KOJICOAHUI MHTECH-
CHUBHOCTH TIPSIMOM M pacCesHHOW paaMaivy aaxe B Ma-
JI0OOJIAUHYIO TMOTOAY — TMPW M3MEHEHWU TPO3PAYHOCTU
aTMochepbl WY MOSBICHUU KYYeBBIX 00JIaKOB B HAYaJIb-
HOU CTamuM MX 0O0pa3oBaHUsA, KOTJAa OHM ellle He BUIHBI
HaObII0IaTeI0 HEBOOPYXKEHHBIM TJ1a30M.

Ha ocHoOBaHUM pe3y/lbTaTOB MCCICIOBAHUI reorpa-
¢uueckoro ¢akynpreta MI'Y B mepnong MI'T maboparo-
pust a3podOTOMETOAOB MOATOTOBMIIA ATJac JICTHUKOB
Dnpbpyca, rae cpeayr MPOoYrX ObLTU TPEACTaBIECHBI KapThl
pa3HBIX (DaKTOPOB, OMPEACISIONINX YCIOBUS aOISAIUN U, B
YaCTHOCTH, KapTa 3arpsi3HEHMs TIOBEPXHOCTH Jibaa. K co-
JKaJCHUIO, eT0 TPETUH TOM, COIEpKalluii TeMaTUIeCKue
KapThl, He OBUT U3IaH, HO TTO3IHee OOJIbIIast YacTh UX BO-
11a B ATJIaC CHEXKHO-JIEIOBBIX pecypcoB mupa (1997).

st cocTaBlieHUsT Ha3BaHHOW KapThl MCITOJIb30Ba-
JINCh a3pO(MOTOCHUMKU M, B MEPBYIO O4Yepeab, CHUMKU
TEX Y4acCTKOB, IO KOTOPHIM MMEJIMCh TTOJIEBbIe HaOJIO/Ie-
HUs Haj 3arps3HeHHocTho. Kak ykaseiBaer B.M. Kpas-
osa (1966, c. 39), “...MpOCMOTpP IO CTEPEOCKOIIOM Ha
MPOCBET AMATIO3UTHBOB Ha CTEKJIE C TeX Xe a’podoTo-
CHMMKOB JIa€T BO3MOXHOCTb OKOHTYPUTD YYaCTKH JIbA C
pPa3IMIHON CTeTieHbIo 3arpsisHeHHOocTU. HeobxoamuMo oT-
METUTh, YTO I'PAHMIILI STUX YIaCTKOB HE BIIOJHE OIpelie-
JICHHBI, TaK KaK OOBIYHO IPOUCXOIUT TIOCTEIIEHHOE 3a-
IpSI3HEHUE TOBEPXHOCTU OT 30HBI (DUPHOBOM JIMHUU K
KOHILy JIETHNKA, OT OCH JIEMTHNKA K OOKOBBIM yJacTKaM 1
K yJacTKaM BeITanBaHUS MopeH”. B pasgene 1.5 meTomm-
Ka IMOCTPOSHMS KapThl aJIbOeIO JJI BCeli 30HBI OJlecHe-
HUS DIb0pyca OymeT paccMoTpeHa 0oJjiee moapoOHO.

s GonblnX JEAHUKOB MPU HEOOXOAUMOCTU T0-
JIydeHUs anb0eno BCell MOBEPXHOCTU WIN €€ OIpeeieH-
HBIX YJaCTKOB (CHET, JIel) peabHbIM, XOTS U CJIOXXHBIM B
TEXHUYECKOM OTHOIICHUM ITyTEM TPEICTABISIETCS PeTrC-
Tpalus CyMMapHOW M OTpakeHHOU paauanu nmpubopa-
MM, CMOHTUPOBAaHHBIMU Ha BEPTOJIETE WJIM CaMOJIETE.
11 OKOHTYpUBaHUSI YYaCTKOB C pa3HOM CTETEeHbIO 3a-
IPA3HEHHOCTH MOTYT CIYXUTh (DOTOCHUMKHU C BBICOKOI
Touku xpebra Hanm jdemHuKoM. [lomoOHBIE pabOTHEI OBLIM
npoBeneHsl A.M. I'punabepr (1980, 1982) Ha memHMKax
Mapyx u AdpamoBa. B ocHOBY MeTonmKu OBLIa ITOJI0XE-
Ha WACHTUOUKAIMS alb0eno MO0 ONTUIECKON TUIOTHOCTH
CHMMKa TIpY (PUKCUPOBAHHBIX BHEITHUX YCIOBHSIX.

B kauecTBe 3TaJOHOB MMpenebHbIX 3HAYCHUN alb-
6e10 MCITOTb30BAIKCH JIBA TTOJIOTHUINA M3 YEPHOTO U Oe-
JIOTO MaTepuaja pa3MepoM 5x5 M, KOTOpPbIE YKPETUISIIUCh
Ha TTIOBEPXHOCTH JIGAHUKA. B XapaKTepHBIX TOUYKax Je.I-
HMKa TTPOBOAMJIMNCH MapIIPYTHBIC aJlbOCTOCHEMKI U Of-
HOBPEMEHHO CO CKJIOHa (hoTorpadrpoBainuch Bce TUIO-

A.Il. Boaowuna

IAJKA B Pa3HOM MaciuTabe W ¢ pa3IMuyHBIMU (UIBTpa-
mu. B omnpeneneHHble AHU anb0eIOCHEMKU MO BBHIOpaH-
HBIM TOYKaM TPOBOIWIM OJHOBPEMEHHO M C BEpTOJIETa,
Ha KOTOPOM OBUIM TaKXXe YCTAHOBJICHBI TaTYUKU TSI M3-
MEepeHUs] CYMMapHO# 1 OTpaXkeHHO! paaualivu.

B pesynprate 00pabOTKM HaHHBIX OBUIO 3a()MKCH-
POBaHO JOCTATOYHO TECHOE COOTBETCTBUE MCCJICITYyEMBIX
MmapaMeTpoB (OTITUYECKON TUIOTHOCTM CHMMKA U aybbe-
110): KOO(MOUITMEHTHI KOPPENSIIAN T pa3HBIX MapuIpy-
ToB MeHsuiuch oT 0,87 mo 0,98. ABTOp Aenaer BBIBOI O
TOM, YTO TUCTAaHIIMOHHBIC TaHHbIC 00 aNbbeno JieMHUKa,
MOJYYeHHBIE C BEpTOJieTa, MAIOT HamboJiee MpaBUIbHOE
MmpeAcTaBlieHrue 00 oTpaxaTeJIbHOM CITOCOOHOCTH Ha
OoJIpIION TUTOIAn. AIbOEI0, pacCCYUTAHHOE C ITOMO-
b0 HOTOCHUMKOB, HECKOJIbKO MEHEe TOYHO, HO 3TOT
METO/I TTO3BOJISIET BBIIEIUTh YYaCTKHU C Pa3HBIM 3HAYCHU -
eM JaHHOTO TapameTrpa. [Ipu ompeneneHUU aabdoeno 1o
BBICOTHBIM a3p0O- WJIM KOCMMUYECKUM CHHUMKaM Heo0XO-
IIMMO BHECEHME ITONPAaBOK Ha MPO3PavyHOCTh aTMocde-
phl. [TockoJIbKY MeToarKa TaKUX paboT ellle Majio pa3pa-
b6oTaHa, cpelHee aabOeno LEeIoro JeAHWKA WU JIeTHU-
KOBOTO paiioHa, U3MEPEHHOE M0 CHUMKAM, MOXET MC-
TTOJTb30BATBCS IS TIOJyIeHUSI Psifia OTHOCUTENIBHBIX 3HA-
YEHMI, XapaKTepU3YIOIIUX CTEIeHb 3arpsi3HEHHOCTHU T10-
BEPXHOCTH.

7151 OKOHTYpUBaHUS YIaCTKOB C Pa3HOM CTETCHBIO
3arpsA3HEHHOCTU U (DUKCAIIMM TPAHUIIBI CE30HHOTO CHEra
1esecoobpasHa (poTocheMKa JIeMHNKA ¢ BBICOKOI TOYKU
(1T HeCKOJIBKMX TOYEK) Ha CKJIIOHE XpeOTa.

XapakTepHasi 0COOEHHOCTDh ajlb0eno JICIHUKOBOM
TOBEPXHOCTU — €T0 CYTOYHBIM XOA — CO3JIaeT TPYIHOC-
T JIJIST OTIPEACNIEHUST eT0 CpeaHel BEIMYMHBI 3a CBETO-
BOM neHb. B upHOBOI 30HEe JemHuKa Mapyx jJeTom
1968 r. (Jlemnuk Mapyx, 1988) Gbl1M TTpOBEACHBI SKCITE-
PUMEHTAJIbHBIC U3MEPEHUSI, 11eJIb KOTOPBIX 3aKJII0Yaiach
B OIIECHKE MEeTOJa HaXOXICHWS MCTUHHOUN BEIMYUHBI
anpbeno. IIpu 3ToM OBLIM MCITOJIB30BAaHEBI TPHU CIIOCO0A:
a) cpemHee 1o HaOMIOACHUSIM B T€UCHUE BCETO THS Yepe3
30-MuHYTHBIE MHTEepBaJbl; 0) cpemHee u3 20 OTCUCTOB B
oKoJoroayaeHHbIe Yackl (11 — 13 gac.); B) oTHOIICHUE
JMIHeBHBIX 3HAUYECHUWI OTpaXkeHHOW M CyMMapHOM pamua-
. Bce HaGmoaeHNST OCYIIECTBIISINCH B SICHYIO TTOTO-
ny. PesynbraThl mpuBoasaTcs Hke (Tadm. 1.7).

Kak BumHO M3 Tabn. 1.7, monxyneHHBIE BEJIMYMHBI
anpbeno (6) peryisipHO OKa3bIBaJIMCh 3aHMKEHHBIMM Ha
0,01 — 0,04 mo cpaBHEHUIO CO CPEIHUMHU IO yYallleH-
HBIM n3MepeHUsIM (a). OTHOIIeHNe OTPaKeHHOM paaua-
LIMM K CyMMapHO# 3a JIeHb (8) TPaKTUIeCKH COOTBETCT-
BYeT CpeaHeMy 3HAYeHMIO ajb0en0, BHIYMCICHHOMY Ye-
pe3 30-munayTHBIe MHTepBaibl (a). Mcnonb3oBaHue pe-
3yJIbTaTOB HAOMIOAEeHNI yepe3 Oojiee JIUTEIbHbBIE MPO-
MeXyTKHn BpeMeHM (1 — 3 gaca) maer MeHee TOCTOBEp-
HBIE Pe3yIbTAThI.

B macMmypHyo moromy, Kak IOKa3bIBalOT pe3ysibTa-
THl HaOdoaeHU Ha MHorux JenHukax (KoHoBamnos,
19726), anpbeno okasbiBaerca Ha 5 — 30% Bhllle, 4yeM B
SICHBIE JTHU. DTO MOXET ObITh 00YCIOBIIEHO KaK U3MEHe-
HUEM CIIeKTPaJbHOTO COCTaBa paavalliy, TaK U YMEHb-
IIEHWEeM YBJIaXKHEHHOCTH MOBEPXHOCTU, OCOOEHHO JIb/A.
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Tabnvua 1.7

Onpenenenue cpeaHero 3a JeHb aib0eno pasHbiMU ciocodavu. Jlemauk Mapyx, 1968 r.
The measurement of the average daily albedo with different methods. Marukh Glacier, 1968

Anbbeno 9.ViI 10.VIl 18.Vll 22.VIl 29.vil 6.VII CpegHee
a 0,48 0,50 0,56 0,52 0,56 0,54 0,53
6 0,44 0,47 0,54 0,48 0,53 0,53 0,50
B 0,47 0,49 0,55 0,51 0,56 0,54 0,52

IMpu u3yyeHUn aapdemo M €ro MpaKTUIECKOM HC-
MOJIb30BaHUM ISl pacyeTOB COJIHEYHOW paaualviu, Io-
TJIOIIaeMOl TTIOBEPXHOCTHBIM CJIOEM JIEMHUKA (C YYEeTOM
3HAYMTETLHON M3MEHUYMBOCTH ajbOeno B Ipeaesax Jem-
HUKa ¥ B TeYeHUe Tepuona abisiuu), BaxkKHas 3amada
COCTOUT B KaYeCTBEHHOI OIIEHKE OTAEIbHBIX THUIIOB I0-
BEepXHOCTU. BO MHOTMX TJIAIMOIOTMYECKUX HMCCIIeI0Ba-
HMSX TIPUBOISTCS XapaKTepHbIe BEJIMYMHBI aTb0eI0 B 3a-
BUCUMOCTH OT CTETIEHM 3arpsi3HEHUS] U YBIaKHEHHOCTH
pa3HBIX y4acTKOB JeaHuka. Hambosee moiaHas cBoaka u
MOMBITKA KJaccuuKaum 3HAYeHUN aabbeao JaHbl B
pabotax B.I'. Konosanosa (1969, 1972a).

Ipexme Bcero aBTop (1969, c. 102) dopmynupyet
TIOHSTHE OTHOPOMHONM MOBEPXHOCTHU JICAHUKA B TEPUOJ
a6y “OTHOPOIHBIMU CJIEIyeT CUYUTATh TaK1E yJacT-
KU TIOBEPXHOCTH JIETHUKOB, CpeHee alb0e0 KOTOPHIX B
TeUYEeHME ONpPeAeICHHOTO BpEeMEHM He BBIXOAMT 3a Tpeie-
JIBI XapaKTepHbIX 3HAUYCHMM, TIPUCYIIUX JAaHHOMY THUITY”.
3aKIIoYeHNe O JTOCTaTOUHON XapaKTePHOCTU MPEeAeTbHBIX
Y CPETHMX BEJIMIMH aab0e0 Pa3HbIX TUIIOB TTOBEPXHOCTH
OBIJIO CIETaHO aBTOPOM Ha OCHOBE psila CTAaTUCTUUYSCKMX
IMpopaboToK (C MpuMeHeHNEM K03 dulimeHTa Bapralnm,
kputepust CteiofeHTa u ap.). [Ipu BeIIeIeHUN XapaKTep-
HBIX TUIIOB MTOBEPXHOCTHU WMCITOIb30BAIMCH JaHHBIC pa3-
HBIX UCCJICIOBAHUI M COOCTBEHHBIC HAOMIONCHUS aBTOpa
(Bcero 1Mo HECKOJIBKUM JeCSTKaM JIGAHUKOB, B OCHOBHOM
Kaskaza u Cpenneit Asun). Pe3yiabraThl 00pabOTKM IpH-
Bozaatcs B Taba. 1.8 (Konosainos, 1972a).

HexoTtopbie COMHEHHsI BBI3BIBAIOT 3HAUCHUS aTbOe-
JIO JIbJa TIOJ MOPEHOW — TIpaBUJIbHee ObUIO ObI Ha3BaThb

ero MopeHocoxaepxamuii jgen. Hamum HaGnogeHus Ha
JnenHuke MenBexuii mokasajiv, 4TO 4YaCTUYHO 3aMoOpe-
HEHHBIN jen nMmeeT aaboeno ot 0,08 mo 0,14 B 3aBHCHMO-
CTU OT KOJIMYECTBA U 1[BETa MOPEHHOTro Marepuaina. Pes-
KO yMEHbIIaeTcsl aib0eno Jibaa Mpu OOJBIIOM py4YeiKo-
BOM M IUIOCKOCTHOM cTOKe Tanbix Box (ot 0,18 — 0,20 no
0,10). Ilo Hamum HaGmoOAeHUAIM B (PUPHOBBIX O0JIACTSIX
JenHMKa Mapyx M Ha I0XXHOM CKJIOHE DIbOpyca BIIax-
HBII YUCTBIM CHer mMeeT anpbeno oxkoio 0,50. Ha men-
Huke O6pyueBa (Ilomstpubiii Ypan) annbemo craporo,
OYEHb TPS3HOTO, CUJIbHO YBJIAXHEHHOTO CHera paBHS-
jnock 0,35.

Crnenyer OTMETUTh OTCYTCTBME B IPENCTAaBICHHOMN
BBIIIE KiaacCcU(pUKAIMM TaKOTO THUMA JEJHUKOBOU MO-
BEPXHOCTH, KaK HaJIOXeHHbI! jiea. Hamm usmepenus: Ha
nenauke Capei-Top Bo Buyrpennem Taubp-Illane moka-
3ajM, YTO B CepeluHe AHs, TPU UHTEHCUBHOM TassHUU
OOBIYHOTO JIbJA, OTOT JIeJ CyXOi, U ero ajab0eno cocTaB-
nget 0,50. Cxonnbie BenmuuuHbl (0,46) OBUIM IOIyYeHBI
HaMU U /I HAJIOXKEHHOTO JibJa Ha JieaHuke ['onyouHa.

IIpusenennas B.I'. KoHoBanoBEIM KiaccuguKalms
OTpaXaeT KaueCTBeHHbIE OIIEHKU alb0e/l0 pa3HbIX TUIIOB
TMOBEPXHOCTU CHEra W JibJa, CleJaHHble Pa3HbIMU aBTO-
pamMu. DTU JaHHBIE, TTO HAllEeMy MHEHWIO, MOTYT HC-
MMOJIb30BAThCSl B MPUOJMKEHHBIX pacuerax OanaHca KO-
POTKOBOJIHOBOW pajuallMyi 3HAYUTEIbHBIX TJIOMIAAEH
nenHuka. [1pu BU3yasibHOM OMpenesieHUuu CTEIEeHU 3a-
TPSI3HEHHOCTU KOHKPETHOTO y4yacTKa BO3HUKAIOT OILINO-
KM, CBSI3aHHBIE C CYOBCKTMBHOI OLICHKOIi, 3aBUCSIICH
OT anbbeno ocranbHOW Tepputopuu. Hampumep, rpsis-

Tabnuvua 1.8

Knaccudukanmusi moBepXHOCTH JIEHUKOB 10 CTeNEeH! 3arps3HeHns U ajib0eno
The glaciers surface classification in dependence of pollution extent and albedo

Ne Anvbepno, % Yucno
Tun noBepxHoCTH cpenHee npeaenbl KonebaHui NYHKTOB U3MEPEHHUH
| nep, rpasHblv 17,5 15—-20 11
] nep, 3arpsA3HeHHbIN 23 21—-25 11
Il nep cnabo 3arpsA3HeHHbIM 29,5 26 — 33 11
1\ Nef, YUCTbIM 38 34— 42 21
\" CTapbiii cHer, cnabo 3arpsA3HeHHbIN
OUPH U CHer 46,5 43 —50 17
Vi YUCTbIN OUPH, 58 51-170 14
BN@XHbIW CHer 60
Vi YWUCTbIN CYXOM CHET U CBEXUH
CyXoW hUpPH CO CHErom 76 71—85 14
VI nej nog MopeHown 10— 14 8
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Puc. 5. UameHeHHe anbbeno NoBepxHOCTH B hMPHOBOI 30He NegHuka Mapyx B Tennble nepuogpl 1967, 1968 u 1974 rr
Fig. 5. Surface albedo changes in firn zone of Marukh Glacier in the warm periods of 1967, 1968 and 1974

HBII JIeq MoXeT uMeThb anboeno u 0,15, u 0,20, B 3aBucH-
MOCTH OT CTEeTICHU 3arpsA3HEHHOCTU 00Jiee YHMCTOTO JIbaa
Ha COCETHEM yJacTKe.

TpyaIHOCTb MCMOJL30BaHUS DTOW TUIIU3ALMU 3a-
KJIFOUAeTCsl B YCTAHOBJIEHMM TPAHUIL MEXIY COCETHUMU
30HaMH M3-3a MOCTEIEHHOTO M3MEHEHMS CTEIeHU 3a-
IPA3HEHUS WU YBIAXKHEHHOCTH, a TakKe MATHUCTOCTH
OTIEJIBHBIX Y4acTKOB. Kpome Toro, mo mepe MpoIBHKe-
HMS TPAHUIIBI CE30HHOTO CHETa BBEPX IO JICTHUKY OKOH-
TypMBaHUE YYaCTKOB CHEra M JibJa C pPa3HbIM aibbemo
HEeOoOXOAMMO TTPOBOAUTHL HECKOJIBKO pa3 B TCUCHUE TTEPU-
ona abnsuu.

Tem He MeHee, B HAcCTOSIIEe BpeMsl 3TO €IMHCT-
BEHHBIN MPAKTHUUECKU TOCTYITHBIM 1 IeIIeBBIM (ITO cpaB-
HEHUIO C MCIOJIb30BaHMEM caMoJieTa WM BepToJieTa)
CIToco0 OLIEHKHU aib0en0 BCei TTOBEPXHOCTH JIeTHUKA.

J71s1 MJUTIOCTpalliK TIPOCTPAaHCTBEHHOTO WJIM Bpe-
MEHHOTO M3MEHEHHUsI aib0e0 HEKOTOPHIX TUIIOB TTOBEPX-
HOCTH JIGAHUKOB NPMBEIEM HECKOJIbKO PUCYHKOB, IOCT-
POCHHBIX TT0 JaHHBIM HAIIMX M3MEPECHUI Ha JIGTHUKAX
Mapyx, ObpyuyeBa 1 Mensexuii. B ¢pupHOBOIT 30HE Jea-
HuKa Mapyx (puc. 5) 3HaYMUTEIbHbIC KOJeOaHMSI alboemo
OT OHOTO JHS K IPYTOMY B TeUCHHE JIeTa CBSI3aHBI C Yac-
TBIMU CHETOIagaMy M M3MEHEHUWEM XapaKTepa ITOTOIbI,
6JIarOTIPUSITHOTO WJIM HEOJaTrONMpPUATHOTO ST TasHUS
cHera. Kak BuIHO Ha puCyHKe, aipbeno cHera B (pUPHO-
BOI1 30HE B TeUCHUE TIeproIa HaOMOAEHUI KOIebanoch OT
0,75 mo 0,40, ipu 3TOM IIepHOA TasSHUSI CBEXKEBBIITABIIETO
CHETa MOT MEHSThCS OT OIHOTO JIO TISITU — CEMU JTHEH.

Ha puc. 6 mpeacrtaBieHbl pe3yJabTaThl aibbeno-
CheMKU OOJIbIIel 9acTH MOBEPXHOCTH JiemHUKa OOpyde-
Ba (KpoMe HEIOCTYIHBIX YYacTKOB), KOTaa OoJjblmas

YacTh €ro elie Obla MOKPbITA CE30HHBIM CHeroM. Pac-
CTOSTHUE MEXIY TOUYKaMU U3MEPEHU — OKojo 50 M.
IMpocnexuBaeTcsa MOCTEIIEHHOE YMEHbBIIIEHUE albOemo
CHera CBepXy BHM3 110 JeIHUKY ot 0,56 no 0,45 u 3Hauu-
TeJbHAs U3BMEHYMBOCTh anbbeno (ot 0,27 mo 0,09) yuact-
Ka OTKPBITOTO JIbJA.

Ha puc. 7 npuBeneHbl maHHBIE yYallleHHBIX (IIpH-
MepHO depe3 10 — 15 M) anpbemocheMOK Ha 3TOM Ke
JIEIHUKE I10 IBYM IToIepedHbIM npoduisam 3 u 19 aBryc-
Ta 1976 1. (Mx MecTa oTMedeHbI Ha puc. 1.6). Ha nmpodu-
e “a” B LeHTpe (PUPHOBOI 30HHI AJILOEIO CTAPOTO YB-
JIAXXHEHHOTO cHera MeHsuioch ot 0,44 no 0,56 (y mpaBoro
OopTa 3arpsi3HEHHOCTh OoJbire). M3mepenus 3 aBrycra
no npoduio “6” BBHIIOIHEHBI B Mpeaenax IIepexXOmIHON
30HBI MEXIY CHETOM M JIbIOM, TIO3TOMY KOJIeOaHUS allb-
o6emo 3mech Hauboabmme — ot 0,11 mo 0,52. Ha negnm-
kax [lonsipHoro Ypana B Takux 30HaX yacto Habsona-
I0TCS “CHeXHBIe 00J10Ta”, T.. CHEr, HaCBIIMICHHBIN BO-
JIOM, CTeKalolle CO CKJIOHOB NMPU WHTEHCUBHOM Tasi-
HUU. ATb0EI0 3TOTO THIIAa TTOBEPXHOCTU XapaKTepU3yeT-
csl OYeHb HU3KUMU 3HadeHusIMH — Topsiaka 0,15. IIpo-
Gwib “6” Ha puc. 7 XapaKTepHu3yeT OTKPHITBIN JIe/ ¢ yJa-
CTKaMHU HecTasiBiero cHera (aapoemo ot 0,23 mo 0,45).

M HakoHel, puc. 8§ 1eMOHCTPUPYET U3MEHEHUE
anpbes0 B ceperHe JieTa B 00JaCTU aGJISIIUM JIeTHUKA
Mensexuit 1o BocbMu npodwisiM. Ha pucyHke BHITHO,
YTO, KPOME YBEJIMUCHMS 3aTrPsI3HEHHOCTH JIbJia Y TTPaBOTO
6opTa JemHUKa, HUKAKUX 3aKOHOMEPHOCTEe! B TMPOCT-
pPaHCTBEHHOM M3MEHEHMU aiboeno He Habmomaetcs. M3-
MepeHUs aib0eno Yy 3aKPeTUIEHHBIX TOYeK ITPOBOAMINCH
TPUXKIBI B TEUCHME JIeTa U 3aMETHBIX KOJIeOaHUI He 3a-
peructpupoBaHo. Ha 3ToM JienHUKe pa3inuuus B aiboeno
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Puc. 6. PacnpeneneHue anbbeno Ha negHuke Obpyuesa
20 viona 1976 r. 1 — BenunuuHa anvbeno, %;
2 — u30nuHUK anbbeno; 3 — rpaHMLa CE30HHOrO
cHera; 4 — MeTeonnowaaka; a, 6, B — npoduau yua-
LweHHoM anbbegocbeMku (cMm. puc. 1.7)

Fig. 6. Distribution of albedo on Obruchev Glacier 20 July,
1976. 1 — albedo values, %; 2 — albedo isolines;
3 — season snow line; 4 — meteorological site;
a, 6, B — profiles of heightened albedo measure-
ments (see Fig. 1.7)

€r0 OTIEIBHBIX YUaCTKOB CBSI3aHBI MPEXIE BCETO C ME30-
penbedom. Ha BEITyKIIBIX (hopMax — XOJIMaX, MMEIOIINX
BBICOTY 3 — 6 M M JAMaMeTp OCHOBAHUS HECKOJBKO Je-
CSATKOB METPOB, aJibbeno OoJbllle, YeM B MOHMXKCHMIX
MEXIy HUMU W Ha TOPU3OHTAJIBHBIX YJ4acTKaX, TakK Kak
MOPEHHBI MaTepuanx, 0CO6eHHO TOHKUX (pakKIuii,
CMBIBAaeTCS M TepeMeliaeTcs B MOHMXKEHUs pesibeda.
Kpome Toro, B MOHMXKEHUSX XOPOIIIO BBIPaXKeH PydeiKo-
BBIM CTOK. DTU (haKTOPHI M OMPEIACIAIOT MATHUCTOCTh
axp0eq0 U OTCYTCTBHE MPOCTPAHCTBEHHBIX 3aKOHOMEp-
HOCTEH B €r0 U3MEHEHUM.

I1.A. Yepkacos (1976) pa3paboTtan METOAUKY OTIpe-
neneHus anpoeno st oosbiiei yactu geqHuka lym-
ckoro B JIXXyHrapcKoM Ajiatay, B OCHOBY KOTOPOIi TTOJIO-
JKEHBI PEe3yJIbTaThl MHOTOYMCIICHHBIX aJIbOeIOChEMOK 10
MOTIEPEYHBIM TTPOMUISIM B 3aKPEIJICHHBIX TOYKAX B Te-
YeHUe JIETHUX repronoB 1969 — 1973 1T. u omHOBpeMeH-

HbIe HAOJIOMECHUS Ha IBYX CTAallMOHAPHBIX ILIOIIAaKaX
(Ha Oy U B pupHOBOI 30HE). I1o MTaHHEIM aabpOenOChE-
MOK OBUIM ITOCTPOEHBI KapThl “MTHOBEHHBEIX 3HAYCHUI
anbpbeo, a 3aTeM Ha OCHOBE MX CPETHMX BEJIMUMH B JaH-
HOM BBICOTHOM WHTepBajie — IpaduKu U3MEHEHUs allb-
6e10 ¢ BBICOTOM IS Pa3HBIX AT, XapaKTepU3YIOIIne
TTOJTHBIN AMarna3oH U3MEHEeHUS aJlboelo B TeUCHUE TTePU-
ona abmauuu. B pa6ore (Yepkacos, 1976, c. 117, puc. 3)
3aBUCHMOCTD aJIbOEI0 OT BBICOTHI BhIpaxkeHa 14 KpUBBI-
MM B HaTypaJbHOM M CIJIa)KEHHOM BHIIE, COOTBETCTBYIO-
MMM pa3HbIM JaTaM TPOBEACHUs aboeq0CheMOK. BhI-
me 3700 M ceMeliCcTBO KPUBBIX 3KCTPAmOJIMPOBAHO IO
BBICIICH TOYKM JIeAHUKA. Takas HOMOrpaMMa TO3BOJISICT
MOJYYUTh CPEAHIO BEIWYMHY aab0eq0 Ha JI0OOM BbI-
COTHOM YPOBHE, TJI¢ €ro M3MEPeHUsT He MPOBOANINCD,
0 aJIbOeI0 Ha MOCTOSTHHO NEWCTBYIOIIEH CTAaHIIMM, pac-
MOJIOKEHHOW B Mpeaesiax JeIHUKA.

Poav aemnux cnezonados. HemHorouncieHHbie pa-
00ThI, MOCBsIIeHHBIe 3TOMY Borpocy (Jlocesa, 1964;
Tponos, 1964; Jlebenena, 1970; Ymnypuen, CoKaib-
ckas, 1991), mo3BOJAIOT onucaTh MOAXOAbI OTIEIbHBIX
aBTOPOB K M3YYEHMIO 3TON HETPOCTON TJISIIMOMETEOPO-
JIOTUYECKOH TIpOoOJIeMbl M METOIbl, MCIIOJb30BaHHBIE
UMHU JJIs0 KOJIUYECTBEHHOUN OLEHKMW BIMSHUS JIETHUX
CHeTromnamoB Ha abJISIIUIO JISTHUKOB B pa3HbIX paiioHaXx.

O4eBUIHO, YTO HaMbOJIee BAXKHBIM CJICICTBUEM BbI-
MaficHUsI CBEXEro CHera Ha JISAHUKE CIIY>KUT YBETUICHUE
aabbeno ero MOBEPXHOCTU, OCOOCHHO 3HAYUTEJbHOE B
obnactu abjmsguuu. Kak mpaBuiio, Iociie IMpOXOXIeHMS
dbpoHTa, COMPOBOXIAEMOTO OOWILHBIMU CHEromaaaMu,
HacTyIIaeT XOJIOAHAsl COJHEYHas Ioroga, u “Hemobop”
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Puc. 7. UameHeHue anbbeno nosepxHocTh neaHuka O6pyuesa
no nonepeyHbiM npocunsm. a, 6 — 3 aerycra 1976 r.;
B — 19 aBrycta 1976 r. (nonoxxeHue npocpuner cM. Ha
puc. 1.6); | — rpaHuLa ce3oHHOro cHera

Fig. 7. Albedo changes of Obruchev Glacier surface at cross-
profiles. a, 6 — 3 August, 1976; 8 — 19 August, 1976
(profiles position see at Fig. 1.6); | — season snow line
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Puc. 8. JlenHuk Mepgeskuit: a — BoceMb npodpune ans uame-
peHus abnaumu nbaa v anbbeno; 6 — cpeaHue 3Have-
HUS anbbefio y peek Ha 3TUX Npodunax. TpeyronbHuU-
KOM 0603HaueH NYHKT aKTMHOMETPHUYECKUX U MeTeo-
pONoruyecKux Hab o aeHu

Fig. 8. Medvezhiy Glacier: a — eight profiles for measuring of
ice ablation and albedo; 6 — mean albedo near stakes
at these profiles. The point of actinometric and meteo-
rological observations is showed with triangle

TTOTJIOIIEHHOM paguany HamboJjee cyllecTBeHeH. B 3a-
BUCUMOCTH OT KOJMYECTBA BBIMABIINX TBEPABIX OCATKOB
CBEXUI CHET MOXET COXpaHSAThCA Ha JieMHWKe oT 1 — 2
mo 10 u 6onee mHeil. Ha okpyxkaolmmx KaMeHUCTBIX
CKJIOHAaX CHeT CTauMBaeT 3HAYMTEIbHO OBICTpee, Ha Jie/-
HUKE K¢ BEJIMKO CTaOWIM3UPYIOIIee BIUSHUE XOJOMTHOMN
MoBepxHOCTH. [lojoXuTenbHast PoJjib CBEXKEBHIMIABIIETO
CHera B COXpaHEHMM MacChl JIeMHMKA BO3pacTaeT BO BTO-
pO¥i TIOJIOBMHE JieTa, KOTAa 3HaUYMTeIbHAsA YacTh JIeAHUKA
0CBODOOXIAETCSI OT CE30HHOTO CHETa.

B rasmmosiornyeckoM acrekTe poJib JeTHUX CHETo-
MafioB 3HAYUTENBHO IIMpPE: a) BMECTO TasHUS TIPOMCXO-
JIUT aKKyMYJISILIMS BellecTBa Ha JIeMHWKe, T.€. B TeUeHUE
onpeesIeHHOTO Meproia TeKYIIUi 6ajaHCc MacChl CTaHO-
BUTCSI TIOJIOXUTEIBHBIM; 0) TIPY TasiHUW CBEXEro CHera
COXpaHsIeTCsSl Macca CTaporo CHera M JibAa; B) MpU OOWIIb-
HBIX CHETOITafaxX IpaHUIla CE30HHOTO CHera OMycKaeTcs
JI0 KOHIIA JIEMHUKA W TpeOyIoTCs OOJbIIMe 3aTpaThl TeT-
JIOBOI BHEPTUU JUISI JOCTMKCHUS €€ TPEAIIECTBYIONIETO
TTOJIOKEHMUST; T) COKpallaeTcsl peajbHas MPOJOJIKUTEIb-
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HOCTb Tieprona abJsaluM; 1) B psae paloHOB MOCie CHe-
TOIMafoB 0Opa3yeTcsl HAJIOXEHHBIN (MHMWIBTPAIIMOHHO-
KOHXXEJSIIMOHHBIN) JieA, TMPEIsITCTBYIOIUI Oaromaps
CBOEMY BBICOKOMY aJib0€I0 TasTHUIO OCHOBHOTO JIbJa.

JleTHue cHeromanabl HauboJIee XapaKTEePHBI IJIs
JICAHUKOBBIX PalOHOB C BECEHHE-JIETHUM MaKCUMYMOM
ocankoB (Hampumep, Antaii, Tsub-Illans). HekoTopnie
HCCIIeIoBaTe M TTOTYePKUBAIOT, YTO JIETHUE CHETOIAIbI
CJIyXXaT OTHOM M3 BaXKHBIX YepT KJIMMaTa, 00yCIOBIMBa-
IOIIUX CYIIECTBOBAHNE MHOTHX JICTHUKOB. OCOOEHHO
SIPKO BJIMSIHME 3TOro (DeHOMeHa IMposBseTcs Bo BHyT-
penHeM Tanb-11laHe, rae JeTHUKY PacIIoNaraloTcs B OC-
HoBHOM BbIlIe 4000 M 1 MpaKTUYECKU BCE OCAAKHU BbIMa-
JaloT B TBEPIOM Buje, Giaromapst yeMy B (DMPHOBBIX 30-
Hax JIeTOM HaOJIIoIaeTcsl TIOJIOXKUTEIbHBIN OajaHCc Mac-
CHI, T.¢. HAKOILJICHUE MpeobIamaeT Hal abIsIyei.

sl KOMM4YeCTBEHHOM OIIEeHKM BJIMSIHUS JICTHUX
CHETOMAaNoB Ha abJsALMIO JieAHUKA CYIIECTBYIOT pa3HbIe
Metonbl. Tak, M.B. TpoHoB (1964) npennoxXuia UcIob-
30BaTh TPM Pa3IMIHBIX criocoba: 1) pacueT moTepu Teria
WU3-3a YBEJIWUYEHUS albOelo C yYeTOM BIUSHUS TOHU-
JKEHHBIX TeMITepaTyp; 2) y4eT (paKTMUecKoro cokpalie-
HUS Tieproja abJIsIIUK BCSICTBYE TIEPePhIBOB B JIETHEM
TasgsHUM; 3) TUIAPOMETPUUIECKUE M3MEPEHUSI, YIUTHIBAIO-
e U3MEHEHUEe BOJHOCTH BBITEKAIOIIMX W3 JIEAHUKA
ITOTOKOB T10 CPAaBHEHMIO C OOBIYHBIMU YCJIOBUSMMU.

B xauectBe nmpumepa M.B. TpoHOB nmpuBOIHUT pac-
YeT COKpallleHUs abisuu Ha JeAHUKe AKTPY JIeTOM
1957 r. bnarogapst oOWJIBHOMY CHeEToOIaay repuoi aodssi-
Luu 3aKoHumiIcs Ha 18 — 20 mHeit, T.e. Ha 20% paHbliie
00bryHOTO. CyTOYHOE CTaMBaHWE B aBIyCTe — CEHTAOpe
COCTaBJISLIO, KaK MPaBWIO, 3 CM CJIOS JIbla 3a IeHb, Clie-
JTIOBATeJIbHO, JICMTHUKOBBIN SI3bIK COXpAHWI 0KOJio 60 cM,
YTO COOTBETCTBOBAJIO MpUMepHO 15% ce30HHOI abs-
mun. Ilpu Takom criocobe pacuyera (PaKTUYECKU YIUTHI-
BaeTCs CyMMapHOe BIMSIHUE albbeno, HU3KHUX TeMIiepa-
Typ 1 “3alIMTHOTO” IECTBUS CHEXHOTO ITOKPOBA.

Hpyroit croco6 3akioyajics B ydyeTe JIUIIb COKpa-
IEeHWS MOTJOIEeHHONW paaualui, paBHOM TPUMEPHO
3500 kan/cm? (146,6 MIIx/M?2), wi 43 r/cM? HecTasBIIIe-
ro apaa. OYeBUIHO, YTO 3TO YMCJIO HETIOJTHO XapaKTepu-
3yeT BIMSHUE CHETOIana Ha abJISIuIo JIbaa. ABTOp OTMe-
YaeT, 4To 00a MeTo/a MocYeTa BeChMa MPUOJIKEHHBI.

ITo manaeiM M.A. JloceBoii (1964), metom 1962 1. B
¢upHOBOIT 30HE Ha I0KHOM CKJIOHE DyibOpyca ofliee co-
KpallleHue Teproaa TasHUS 3a CYET CHETOIaJIoB COCTa-
Bwio 71 menp (3 120, 1.e. moutu 60%). B TeueHue storo
BpEMEHM 00JIACTh TIMTaHUsI ObLIa TTOKPHITA CBEXKUM CHE-
TOM U Tasul TOJBKO 3TOT CHET, YTO COOTBETCTBYET COXpa-
HeHmo 190 T/cM? 3UMHero cHera M ¢upHa. PeambHo 3a
nepuon abmsauuu 1962 T. craso Beero 140 r/cm? . Tlpu
OTCYTCTBUM JIETHUX CHETOITamoB abJISIUs COCTaBUJIA ObI
330 r/cM? , T.e. B 2,4 pa3a Gomble paKTHIECKOI.

B pa6ore (Ymnypues, Cokanbsckasi, 1991) moapo6-
HO aHaJM3UPYETCsl TTOBTOPSIEMOCTh JIETHUX CHETOIaa0B
pa3HOIf MHTEHCUBHOCTU U U3MEHEHUE KOJMIeCTBa BhITTa-
JTAIOIIUX TBEPIBIX OCAIKOB C BHICOTOM Ha JeaHuKe Capbl-
Top Bo Buyrpennem Tsaub-Illane. Crabble cHeromambl
(1 — 3 mMm Ha MeteoctaHuuu TsaHb-1llanp) matoT manbrit
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MPUPOCT CHEra, HO UTpaloT OOJBINYI0 POJIb KaK B U3Me-
HEHMU ajab0eno, Tak U B GOpMHUPOBAaHMU OajlaHCa MAacCChI
BCJIEACTBUE MX 4acToii rmopropsieMocty (cBbiie 60 — 80
ciyyaeB, WIM 2/3 BCeX CHETOIaJoB 3a WIONb — aBIyCT).
BBICOTHBINM TpaJWeHT CBEXEBBINIABIIETO CHETa B 3TUX
caydastx cocrasisieT Bcero 0,5 mm Ha 100 M BeIcOTEL I1pn
CPEeIHUX CHEToIafax rpagueHT Bo3pacTaeT A0 2,5 MM Ha
100 M B HukHeit yactu neaHuka (3900 — 4200 M) u oo
3,3 MM Boie 4300 M. CHeronaabl 3TOTO THUITAa HaOMIOOA-
10TCs pexe npenbiayux (10 — 12 cirydaeB), HO MX BKJIa
B 00lllee CHETOHAKOIJIeHHe Bo3pacTaeT 10 36% CyMMBbI
JIETHUX OCaJKOB, a Oojiee JIUTEIBbHBIN TMPOIeCC TasTHUS
CBEXero cHera CyHIECTBEHHO 3aMemisieT admsaiuio. Criib-
HbIe cCHeromanbl (0oyiee 8 MM) BCTpedamTCsS PeaKo
(6 — 10 ciyuaeB 3a JIeTO), HO OHU AAIOT 10 25% 0CaaKoOB,
a BBICOTHBIN TpanueHT pocturaet § Mm Ha 100 M BBICOTHI.
OueBUAHO, YTO OHM B HAMOOJIBIIIEH CTETICHU CIIOCOOCTBY-
10T COXpaHEHMIO MacChl JIGTHUKA.

I'.E. I'nazpipun (1974) npenjioxuin MeToj pacuera
KOJIMYeCTBA TBEPIBIX OCAJKOB, OCHOBAaHHBIN Ha UCITOJb-
30BaHUM NAHHBIX CETU METEOPOJOTUYECKUX CTAHIIMIA.
Bbutn coctaBieHbl TpadMKK CBSI3U CPETHETO KOJIMUYECTBA
0CaJIKOB 3a TIEPHO C OCaJKaMU, YMCia JHEH ¢ ocaaKaMu
U IJIUTETBbHOCTU TIeprona 6e3 0CaakoB ¢ UX MECIUYHOMN
CYMMO} TIO 4eThIpeM MeTeocTaHIMsIM [lamupo-Anas B
nmuarazoHe BeICOT oT 800 mo 3850 m. IloxydyeHs! ypaBHe-
HMSI KPMBBIX, CBSI3BIBAIOIIE Ha3BaHHBIE TTapaMeTphl. Pa-
30BO€ COCTOSIHME OCaJKOB OIPEAC/ISAIOCh MO METOMIY,
npemioxenHoMmy [.E. T'maseipunbiM panee (1970). Pac-
Tiosiarasi JAHHBIMU O TPOIOJIKUTETbHOCTA OCAIKOB M KO-
JIMYECTBE BBITIABILIETO CHETa, MOJYYeHHBIMU OTMCaHHBIM
BBIIIIE CITOCOOOM, Jajiee MOKHO MCIOJIb30BaTh 9HEPreTH-
YecKHMe XapaKTepMCTUKHU, JTUOO paccuuTaTh (haKTUIeCKOe
YMEHBIIIEHHE TIeproa abJsaiuu, Kak 3T0 cAeJaHO B YIO-
MsSIHYTBIX pabotax M.B. Tponosa u U.A. JloceBoii.

OuYeBUIHO, YTO OMUCAHHBIE METOMIBI MO3BOJISIOT
clenaTh JIWIIb MPUOJIMIKeHHBIC pacueThl. B 1eaom xe
Mpo6jieMa KOJWYECTBEHHOM OLICHKMW BIUSHUS JIETHUX
CHETOITafoB Ha abJIAINIO JIEAHUKOB HE MOXET CUMTAThCS
PELICHHOM.

1.3. IIpoHHKHOBEHNE COJTHEYHOM PaTAIHH
B CHET M JIeJT

M3BecTHO, YTO MO OTHOLIEHWIO K KOPOTKOBOJTHOBOI
pamManuy CHeTr U JIed MPEACTaBISIOT COOOM TMOIynpo3-
pavHyI0 Cpely, a MOBEPXHOCTD JIGAHUKA TTOTJIONIAET TTOJ-
HOCTBIO JIVIIIb JUTMHHOBOJIHOBYIO pagvaliio, B OCHOBHOM
6onee 6 MmkM. CoHeuHast SHEPTUS B BUIMMOM YacTH
CIIeKTpa MPOHWKAET Ha ONMpeIeSieHHYIO TJIyOMHY B 3aBU-
CHUMOCTH OT CTPYKTYPBI, CTETICHU 3arpsSI3HCHUs, YBIIaXK-
HEHHOCTH, BbICOTBI COJHIIA, YCJTOBUI TIOTOABI W JAPYTHX
(akTopoB. DTOT BOMPOC M3YyYeH MO, XOTS OTICITbHBIC
SKCIEPUMEHTATbHBIC MCCIICNIOBAHUS MPOBOIWINCEH €Ille B
40 — 50-x romax u B AJbITax, ¥ B HAIlIe CTpaHe.

ITocKoNbKY TIepeYncIeHHBIC BBIIIE YCIOBUS MPO-
HUKHOBEHMSI U pacCeMBaHUS COJIHEUYHOW paauaivu B
TOJIIIE JICMHWKA CWJIBHO Pa3IMJaloTcs Maxe Ha HeOOIb-
IIIOM PAacCTOSTHUM (B OCHOBHOM B 3aBUCHMOCTH OT CTPYK-
TYpBl M YBJIQXHEHUST YJacTKa), IPUBOIUMBIC HIKE JaH-
HBIE OTAETBHBIX aBTOPOB HE CJIEMyeT pacCMaTpUBaTh Kak
pemnpe3eHTaTUBHbBIC, XapaKTepHbIE I JaHHOTO THUIIA TI0-
BepxHOCTH. Kpome TOro, OONBIIOE 3HAYEHUE IS TTOJTY-
YaeMBIX Pe3yJIbTATOB MMEET METOIMKA U3MEPEHUI: TUTT 1
pa3Mepsl Tprbopa, ero ycTaHOBKA B TpaHIIee, BpeMs 13-
MEpEeHUI, TOYHOCTh OTCUETOB M IPYTUe TTPUUNHBEI.

HawubGonee mmrenbHast cepusi U3MEPEHUI paayalivii,
TMPOHMKAIOIIEH B JICH, IS Pa3TMUHBIX YCIOBUI TIOTOABI 1
B pa3HbIe Yachl CYTOK ObUIa BBITIOJIHEHA JieToM 1960 r. Ha
negHuke MI'Y Ha [lonsipHom Ypane (OneneHenue Ypana,
1966). Anpbeno, U3MepeHHOe Ha TIOBEPXHOCTH JIbIa, CO-
crasnsuio okojio 0,40. B kauecTBe maTymka MCIONIb30BAJICS
MUpaHOMeTp SIHMIIIEBCKOTO, MMEIOIINI CTEKIITHHYIO TT0-
Jycdepy IS 3alIMThl TepMobaTapeii, YT0 MOXET CITyXKHMThb
HMCTOYHUKOM TTOTPEITHOCTEH, CBSI3aHHBIX C €T0 YCTAaHOB-
Koif Bo Jibay. Ho Tak Kak mjist KaXkmoro THTIa TIoroabl (sic-
Hasl, TIepeMeHHas1, TacMypHasi) ObUTO TTPOBEICHO COOTBET-
CTBEHHO 68, 66 1 38 M3MepeHMil, MOrPEeIIHOCTh OCPEAHEH-
HBIX BEJIMIMH, TI0 OLIEHKe aBTOPOB, cocTapisiia 3%. Cpen-
HMe 3HAYeHUsT COJTHEUHOUM pamualiiM, TTPOHUKAIoIeH Ha
pas3Hble TIyOUHBI, TIPeICTaBIeHBI B Ta0. 1.9.

Tabnuua 1.9

Pannanus, npoHMKIIAs HA Pa3HYIO NIyOMHY B IOBEPXHOCTHBII CJIoi JieqHnka (B % OT Bceii MOIJIOIEHHOM paauanim)
Penetrated solar radiation on the different depths under glacier surface (in % of all absorbed radiation)

Moroga InybuHa, Yacbl cyTok
cM 8 10 12 14 16 18
46 46 47 47 42 47

fAcHas 10 27 27 21 29 25 33
20 19 19 13 18 17 20
50 8 8 7 9 8 7
76 75 54 50 57 43

MNepemeHHas 10 48 50 37 36 38 29
20 27 28 24 25 24 29
50 9 8 8 10 10 10
75 67 75 67 67 100

MacmypHas 10 67 50 58 47 55 75
20 17 42 42 26 36 50
50 8 16 16 11 18 25
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HaumMeHee mpo3payHbIM O0Ka3bIBACTCSI BEPXHUIM
5-CaHTMMETPOBBIN CJIOi JIba, OCOOEHHO B SICHYIO TTOTO-
ny. TTpo3payHOCTh Jibla YMEHbBIIIAETCS B YTPEHHUE Yachl
Y TIpU TIepeMEHHOM 00JJaYHOCTH, KOTJa cyMMapHas pa-
JIMALKsT HAITOJIOBUHY COCTOMT M3 PACCesTHHOM. DTOT dakT
CBsI3aH C U3MEHEHHUEM CTPYKTYPHI JIbJAa U €T0 BJIaXKHOCTH.

7151 KOMIMYEeCTBEHHOM OLICHKU CTEMeHU Ipo3pad-
HOCTH JIbJIa Ha OCHOBE JAaHHBIX, TIOJYYeHHBIX Ha JICAHU-
ke MI'Y, 6b11 paccuuran Ko3¢GGULMEHT SKCTUHKIINN,
WIN OcabieHus, mo gopmye:

0= gy ks, (12)
rie 0, — MHTCHCHMBHOCTb NPOHMKAIOLICH paavalvy Ha
rybuHe z, () — MHTEHCUBHOCTb MOIIOIIEHHOM paana-
IIMM Ha TTOBEPXHOCTH, € — OCHOBaHME HATypaJbHBIX JIO-
rapupmoB, K — KoapPUIMeHT SKCTUHKIINU.

Kak BugHo u3 ta6n. 1.10, B yrpeHHHE W BeYepHUE
Yackl, a TaKKe MPU MMaCMypHOU TMOTojie BEpXHUI S5-caH-
THMETPOBBIN CJION JIeMHUKA OKa3bIBAeTCS TaKUM Ke TTPo-
3pavyHbIM, KaK W HUXeJexXallde cjaou. JJHeM B SICHYIO
rnoroay Ha rryouHe 5 cm koadduuuent K Ha 67% 60.1b-
IIIe ero 3HaYeHMs Ha ryouHe 10 cM.

K pamyalilmoHHBIM CBOMCTBaM Jiba OTHOCUTCS W
MPaBUJILHBIN CYTOUHBINM XOJ MTPO3PAauHOCTU €T0 BEPXHETO
CJIOST B SICHYIO MOrogy. DTOT (pakT MOXHO OOBSICHUTH
ciaenyiomuM obpazoM. CTpyKTypa Jbla, HaJIMUMe BO3-
IYITHBIX BKJIOYEHUM B 3HAUMTEILHON Mepe 3aBUCSIT OT
ero TuiotHoctu. [lpu pamMaliMOHHOM TassHUU C YMEHb-
IIEHWEeM TUTOTHOCTH JIbJa BO3pacTaeT ociabjieHue IMpo-
XOISIICH Yepe3 HEero COJHEUHOM paaualliM, BBI3BAHHOE
ee JIOTTOJTHUTEJIbHBIM pacCeMBAaHUEM Ha CTEHKaX ITy3bIpb-
KOB BO3/1yxa. B cOOTBETCTBUM ¢ TIPaBUIBLHBIM CYTOYHBIM
XOJOM CYMMapHOW paauaiiii BHYTPUJIEAHOE TasHUE B
TepBOI TMOJIOBUHE THS BO3PACTaeT, a MocJie MOJIyIHS 3a-
MeIJIIeTCs, OMHAKO pa3phIXJIeHUe He TpeKpaniaetcs. Tak
obpasyercsl paaualliOHHas Kopa TasHUs, KOTopasl B Te-
YeHWe JHS Pa3pylIaeTcsl ¢ TOBEPXHOCTH MOTOKOM TypOy-
JICHTHOTO TeTUTa U KOHJIEHCAlMeil U B TO Xe BpeMsl oOpa-
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3yeTCsl 3aHOBO BCJICJCTBHE MPOHUKHOBEHMSI B BEPXHUE
TOPU3OHTHI COJTHEUHOM paauanuu. Takum obpa3oM, B
MaJIoO0JIauYHYI0 MOTOJY COXPaHSIETCS MOBEPXHOCTHBIMN
CJI0#1 6€J10TO Pa3phIXJICHHOTO JIbAa. YBIaXKHEHHOCTh 3TO-
TO CJIOSI TaKKe MMeeT THEBHOM XOJ — BO BTOPOW IOJIO-
BUHE JTHSI paavallMOHHAsl Kopa TasHUsI OObIYHO “00e3B0-
KMBaeTCs1” W CTaHOBHUTCA Oosiee mpospaunoii. CiaemoBa-
TEIBHO, BIWSIHUE BJIAXKHOCTH JIbJa Ha €ro MPO3pavyHOCTh
CTOJIb K€ 3HAYUTENIbHO, KaK 1 BIUSHUE €r0 CTPYKTYPHI.

ITpu moroae ¢ epeMeHHOI 00JJAYHOCTBIO TOJIIIMHA
PBIXJIOTO CJIOSI HE TaK BeJIUKA, U COOTBETCTBEHHO YMEHb-
IaeTCsl €ro BOAOYAEePKUBAIOIIAs CIIOCOOHOCTh. [ToaToMy
MPO3PavHOCTh BEPXHETO 5-CAHTMMETPOBOTO CJIOST OKa3bl-
BaeTcs OOJIBIIEH, YeM B SICHBIC THU.

IMpn macmypHOM HeGe M BBITIAACHUM JOXKACH ITO-
BEPXHOCTbH JIGAHWKA CTAHOBUTCS TJIAAKOM, MOHOJUTHOM,
pamMaliMoHHas Kopa TasgHUS He oOpasyeTcsl M Ipo3pau-
HOCTb BepXHMX CJIOEB JIbJia OKa3bIBaeTCsl Hanbosbieii. B
TakKe Mepuoabl 0 IyouHbl 50 cM moxoauT okojo 15%
pamManuu, B TO BpeMsI KakK B SICHYIO U TIEPEMEHHYIO T10-
rogy — auuib 8%.

IMpn M3MepeHUsIX MPOHMKAIOIICH paavallii B siC-
HYIO TIOTO/ly OBLJIO OTMEYeHO OOpa3oBaHUE NIBYX THUIIOB
KOpBI TassHUSI B 3aBUCMMOCTU OT HarmlpaBJeHUS TypOy-
JICHTHOTO TTOTOKa Bjiaru. [IpM BBICOKMX 3HAUCHMSIX TEM-
TepaTypbl U BIaXXHOCTU BO3/IyXa, T.e. B YCIOBMSIX, O1aro-
MIPUSTHBIX JUISI KOHACHCAIIMW, BEPXHUI CIION Jibaa TOM-
BepraeTcs CWJIBHOMY Pa3pylIeHUI0, CTAHOBUTCS CHIITY-
YUM, CXOAHBIM ¢ upHOM. [Tpu Gosee HU3KMX 3HAUCHMSIX
TeMIIepaTyphl U BIAXXHOCTH Bo3ayxa MeHee 6,1 rIla (T.e. B
YCIIOBUSIX, OJIATONPUSITHBIX U MCTIApEHUsI) TasTHUE JIbIa
C TIOBEPXHOCTU CHMKAEeTCs, a pamdaliMoHHas Kopa cTa-
HOBWTCS 0oJjice TBEpAOM M MOCTUTAeT HAWOOJbIIEH TOJI-
IUHBI (0KOJI0 6 cM). TIIIOTHOCTD Jibaa B pa3HBIX YCJIOBHU-
ax MeHsercs ot 0,4 — 0,6 y mosepxHoctH 10 0,8 r/cM> Ha
rryouHe 10 cwm.

Ha nemnukax ®demyeHKo M 3epaBIIaHCKHWI M3Mepe-
HMSI COJTHEUHON paJMallivM, TPOHUKAIOIIE B CHeT, (OUpH
u nien, npoBoauiauck b.I1. Kapoas B 1958, 1959 u 1963 rr.

Tabnumua 1.10

Koa¢dunuent ocraénenns K Ha pasImuHbX TTyGMHAX IPH PA3HBIX YCJIOBHAX MOTOIbL, cM~ !
The extinction coefficient K on the different depths for different weather conditions, cm-?

Moropa [ny6uHa, Yacbl cyTok
cM 8 10 12 14 16 18
5 0,11 0,11 0,18 0,12 0,09 0,08
AcHasn 10 0,06 0,06 0,06 0,07 0,06 0,05
20 0,04 0,04 0,04 0,04 0,04 0,04
50 0,02 0,02 0,02 0,01 0,01 0,03
5 0,10 0,10 0,08 0,06 0,07 0,08
MNepemeHHas 10 0,07 0,07 0,07 0,05 0,05 0,06
20 0,05 0,05 0,05 0,04 0,04 0,05
50 0,02 0,02 0,04 0,04 0,04 0,03
5 0,05 0,03 0,04 0,06 0,05 0,04
MNacmypHas 10 0,05 0,03 0,04 0,05 0,04 0,04
20 0,05 0,03 0,04 0,04 0,04 0,04
50 0,05 0,03 0,04 0,02 0,02 0,04
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(Kapomb, 1960, 1962; KpynHeitme aenHuKu.., 1967) c
TOMOIIBIO TaK HAa3bIBAEMOTO “TIOIBOHOTO” MUpPaHOMETpa
AHuIeBcKoro, TepModaTaper KOTOPOro CMOHTHPOBAHBI B
MAacCUBHOM (22 ¢M B A@aMeTpe, 8 CM TOJIIMHOMN) KOpPITy-
ce, FepMEeTUYECKU 3aKPhITOM IUIOCKUM cTeksioM. B 1961 r.
10 /1. AnuieBckuii CKOHCTPYUPOBAIT Il TOIJICIHBIX W3-
MEpeHUI IPYrylo MOAEIb MUpaHOMETpa B BUAE Y3KOM
Tpyokm mmHo# 20 cM u mumameTrpoM 1,8 cM, MCIOIB30-
BaHHYIO B 1963 1.

Kak ormeuaer B.I1. Kaponb, pagmanusi, IpoHNK-
1as B TOJIILY CHeTa WJIM JibJa, U3MEHSIET CBOM CIEKT-
paNbHBIN CcOCTaB: yJIbTpadMOJIETOBBIE M MH(MpPaKpacHbIe
YacTH CIeKTpa, OJM3KMEe 10 IJIMHE BOJHBI K CBETOBBIM,
MOTJIONIAIOTCST YK€ B MOBEPXHOCTHOM cjioe. Jlo 3Haum-
TEJBHOM TJTYOMHBI JOXOAST 3eJIeHOBAaTO-CUHME JIy4d, 00-
Jajaroiire OoJbIIell MMPOHMKAIOIIEH CITOCOOHOCTEIO. Pa-
ALK, BBIXONAIIAsE 0OpaTHO Ha TIOBEPXHOCTb, COCTOUT
MOYTH MCKITIOYUTEIBHO U3 JIydeil BUIUMOW YaCTU CIIEeKT-
pa. TIpo3padyHoOCTh JibJa ISl TIPSIMOM COJTHEYHOM pajava-
LMW 3aBUCHUT TIPEXIE BCETO OT €T0 CTPYKTYPHI M OT
BKpaIUIEHHBIX B Maccy JibJla My3bIPbKOB Bo3myxa. B om-
TUYECKM OTHOPOIHOM JIbJIe COJHEUHBIC JTYIH, ITPOXOIs-
IIMe Yepe3 €ro TOJIIY, WCIBITHIBAIOT TOJBKO TOTIIONIE-
Hue. Eciu ke B Macce JibJa BCTPEYAIOTCS TPEIIUHBI, ITy-
3BIPBKM BO3/yXa, TO COJIHEUHAs paaualivsl pacCemBaeTC,
M TIPOHUIIAEMOCTh JIbJa IIJI paguallii YMeHbIIaeTCs.
Jnst paccessHHOM pagualliM Jiel CIyKUT GoJiee Tpo3pad-
HOW Cpefoif, TaK KaK B 3TOM cJy4ae MEHBIIE, YeM TpH
TIPOXOKICHUY TIPSIMOY paavaliui, CKa3bIBaeTCs BIMSHHE
OTpaXkeHUsI paguallMi OT CTEHOK TPEIIWH U Iy3bIPbKOB
BHYTPH JIbJIA.

IIo ompenenennio B.I1. Kapoas, “... OTHOIIEHUE
MHTEHCUBHOCTH TTOTOKA, BBIIICIIIETO U3 OMPEAEICHHOTO
CJIOS Cpenbl, K MTHTCHCUBHOCTH TTOTOKA CyMMAapHOW paiu-
alyu, TIpUIIeAIIeil Ha TTOBEPXHOCTh, AaeT TaK Ha3bIBae-
Moe annbeno Tommu”. (KpymnHeiiime JTegHUKH.., 1967,
c. 156 — 157). Huxxe npuBoasiTcs maHHbIe 06 anbOeno
TOJIIM, U3MepeHHOM Ha JienHuke Memguenko (4000 m)
B aBrycre 1958 r. ms cHera, ¢hupHa u abaa (%):

13

CHer ®upH Nen
Ay=13 Ay=13 Ay =5,1
A1=07 A =0, Ay=10
Ai3=0,5 A4=03 Ay =0,7
Aig=0,2 A;7=0,2 Agg = 0,6
As3=0,04 A118=0,3

Ay, Ayy, A3 — 03Ha4aeT anbOEN0 HA COOTBETCTBYIO-
el TIyOuHEe B CM.

Benuuuna anbbeno Toiiu, paBHas 1%, Habmona-
Jlach Ha mryouHe 4, 5 u 21 cM, COOTBETCTBEHHO Uit (hUp-
Ha, cHera W Jpaa. [lonydyeHHbIe MaHHBIE, KaK OTMEYaeT
aBTOP, HEJIb3sl IPUHUMATh B Ka4ecTBe a0COMIOTHBIX. OHU
JIUIITh XapaKTePU3YIOT pa3Hble TOPU3OHTHI OTHOTO U TOTO
K€ yJacTKa JieAHUKa OMHOBPEMEHHO U MPU OJUHAKOBBIX
YCIIOBUSIX TIOTO/IBI.

[nsg cpaBHeHUsI MPOHUKAIOIIEH CITOCOOHOCTH pa-
MAAIMKA HAa Pa3HBIX yYacTKaX ObUIM BBIYMCIIEHBI OTHOIIIE-
HUSI WHTEHCUBHOCTY pajualv, MOCTYNUBIICH Ha TO-

BEPXHOCTH (32 BBIYETOM OTPaXEHHOM) O, U MpOLIEIIIE
Ha OIpeleIeHHbIE TIYOUHBI B CHET, (UpH u jien Q,.

Tny6una, cm Q. /Qs, %

CHer (¢=10,11; A=0,57) 3 20,2
5 7,8

10 5,1

25 3,3

40 2,1

55 1,5

®upH (d=0,57; A=0,35) 3 8,0
6 6,2

9 2,9

Negn (d=0,90; A=0,37) 12 4,2
32 1,9

60 1,9

110 1,1

130 1,7

B ckob6Kax yKa3aHbl IIIOTHOCTL d B T/cM> 1 annbe-
no. Hekoropoe HecoorBeTcTBUe OTHOWEHUSA Q,/Q, M
JibJa Ha OOJBIIMX TIyOMHAaX CBSI3aHO C MOCTENEHHBIM
yBeJIMUEHUEM ajib0e0 MOBEPXHOCTU B pe3yjbTaTe Tasi-
HUS OYMIIEHHOTO OT 3aTpsI3HAIONIMX YaCcTHI BEPXHETO
CJI0$1 JIbJIA.

ITpuBeneHHBIC BBHINIE AaHHBIC MOKA3bIBAIOT, YTO
CBEXMI CHET B BEpXHEM TPEXCAHTUMETPOBOM CJIOE 3a-
nepxXuBaeT okojo 20% Boleaieil pagpamuu, GUpH —
b 8%, Jien mpo3padeH 1o KpaiiHeit Mepe 10 130 cM.

Koadduument ocnabnenus: panyaiyu ObIT paccuu-
TaH MHBIM criocoboM, uem Ha [lonsipHom Ypaine, a uMeH-
HO, KaK OTHOIIICHHE TTOTOKOB paavalliy, TpUIIeaIeil Ha
[Ba IMOCJIEN0BATENbHBIX YPOBHSA Z; U Zp, K PA3HOCTHU
% — z;. [na cHera 3ToT NapameTp Konebasica ot 0,53 B cioe
0 — 3 cm mo 0,08 mrs Bcero cmost m3mepeHuit 0 — 40 cm.
®upH XapaKTepru30BajICcsad KOIPOUIMECHTOM SKCTUHKIINU
0,77 B cnmoe 0 — 3 cm u 0,40 B cmoe 0 — 9 cm. s npaa
9TOT MoKa3zarenb coctaBui 0,24 B cnoe 0 — 13 cm u 0,04 B
cioe 0 — 110 cwm.

PesynbraThl neTanbHBIX MCCIENOBaHUM, TIPOBEAEH-
HBIX Ha JenHuke BaBunosa Ha CeBepHoii 3eMie (ABepb-
sgHoB, Hazapos, 1985) mist yciaoBuii CBeXXEBBITTABIIETO U
¢dupHU30BaHHOTO CcHera, rpu anbbemo ot 0,95 mo 0,70,
BpSII T MOTYT OBITh PaclpoCTpaHEHbl HA TOPHbBIE Jie[-
HUKMA YMEPEHHBIX MUPOT. OMHAKO OTAETbHBIE BHIBOIBI
3aC/Ty’)KMBalOT BHUMaHUS C YYEeTOM TOTO, YTO Ha apKTH-
YeCKHUX JIEMHUKAX MOBEPXHOCTHBIM CJIOU CHera Xapakre-
pU3yeTCs MHOM CTPYKTYpOU W anbbeno.

M3mepenus mpoBoawiiCh B jieTHUE Tiepuoasl 1979 u
1981 1T. ¢ TTOMOIIIBIO CHIEIIMATIBHOTO TEPMOSJIEKTPUIECKOTO
JIaTYMKa, YYBCTBUTEIBHOCTh KOTOPOTO TMOYTH Ha MOPSIOK
BBIIIE, YeM Y CTaHIAPTHOTO MUpaHoMeTpa SAHMIIeBCKOro.
KBapreBbie cTekia, 3aKpbIBalolIe TaTYMKHU, TTPOIYCKAIOT
JIWIIIb BUIVMIMYIO YacTh CTIEKTpa COTHeUHO panuaivu. He-
KOTOPOE COMHEHUE BBI3BIBAIOT OOJIBIIINE BEIMUMHBI aTb0e-
1o Toauy (40 cM) M ero COOTHOIIEHNE C aIbOe0 TTOBEPX-
HOCTH CHeTa TMPHY Pa3HbIX 3HAYEHUSX MOCIIETHETO:
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0,95
0,01

0,90 0,85
0,04 0,11

0,80 0,75 0,70
0,17 0,22 0,27

Anbbeo nosepxHoCTH
Anbbepo Tonwm

OT XapakTepUCTUK CHeTa (MJIOTHOCTHU, CTPYKTYPHI U
BJIQXXHOCTH) B 3HAUMUTEIBHOM CTETICHU 3aBUCHUT OTpaKe-
HMe, TIOTJIONIEHNE W paccessHUe COJHEYHOU paavaluyd B
ero tome. Tak, CBEXKEBBITIABIINM CHET HeHapyIIEHHOM!
CTPYKTYpHI Tipu anboeno 0,95 mornomaer 83%, a pacceu-
BaeT 17% TOCTymNuUBIIEH Ha €ro MOBEPXHOCTb PaaualliM.
Moxkphblii GUPHU3UPOBAHHBIA CHer ¢ anbbeno 0,67 —
0,70 pacceuMBaeT MPAKTUIECKU CTOJBKO XK€, CKOJbKO U
roryioiaeT. B 1esoM ke 17151 CBEXEBBINTAaBIIErO CHera
HeHapyleHHo cTpykTyphl (4=0,95) ocnabnenue paauna-
1y Ha 90% TpPOVCXOIUT B CJIOE 2 CM, JUISI YBJIAXKHEHHO-
ro cpeaHe- 1 KPYITHO3epHUCTOTo cHera ¢ ainbbeno 0,70 —
0,75 — B cmoe 30 — 35 cm.

3akiouasl pacCCMOTPEHUE Pe3yIbTaTOB U3MEpPECHUI
panManuy, TIPOHMKAIOIIEH B CHET U JieA, B pa3HBIX Ieo-
rpapuyeckrx paiioHax, CieayeT ellle pa3 oOpaTUTh BHU-
MaHHWe Ha pas3fndyue TOJYYeHHBIX MaTepuajioB M BBIBO-
JIOB, CBA3aHHOE KaK ¢ Pa3HOOOpa3veM THUIIOB ITOBEPXHO-
CTHOTO CJIOSI JICMHUKOB, TaK U C METOAMKOM HabJoe-
HUI 1 06pabOTKM, YTO HE MAeT BO3ZMOXKHOCTHM COTIOCTa-
BUTb NMPUBOAMMBIC TAHHBIC MEXKIYy COOOM.

Heobxomumo mog4epKHyTh, YTO aibOemo, ompene-
JICHHOE CTaHAApTHBIMU pacyeTaMy KaK OTHOIIEHHE OT-
paXkeHHOM COJIHEUHOM pamualiii K CyMMapHO#, YCJIOBHO
OTHECEHHBIX K ITOBEPXHOCTH, BKJIIOUAET B cebsT OTpaxe-
HUE TOHKOTO TOBEPXHOCTHOTO CJIOSl M ajibOeIo TOJIIIHN.
Croit legHYKa, Ky/la MPOHUKAIOT COJTHEYHBIC JTYIH, MO-
XeT gocturath rimyonHsl oT 20 1o 120 cM B 3aBUCMMOCTHU
OT TUIOTHOCTHU, CTPYKTYDBI, YBIAXHEHHOCTH, HATUIUS
BO3IYITHBIX MTy3bIPHKOB, 3arpsI3HSIIONIETO MaTepuaia, yc-
JIOBUI TOTOABI, BPEMEHM CYTOK U APYrux (GakTopoB.
BnusiHue mpoHMKaloIel paguanry 3akKiodaeTcsl B 00-
pa3oBaHMM “KOpBI TassHUS’, T.€. Pa3phIXJICHUS HPUIIO-
BEPXHOCTHOTO CJIOSI JibJa, YU B MPOTPEeBaHUU BEPXHETO
cJi0sI cHera, (hMpHA WX JibJa B YTPEHHHE Yachl, 9TO CITO-
coOCTBYyeT Oojiee paHHeMY Havajly JTHEBHOTO TasTHUSI.

1.4. IoryonmeHHas cCoTHEYHAS PaaHALN.
DddexTuBHOoEe H3MydeHne. CTpyKTypa
PAIHAMOHHOrO0 dajianca

CyliecTByeT Be TpymIbl (GakTOpOB, OINpenesisiio-
IIUX paguallMOHHBIN OajlaHC JIEAHWKOBOW MOBEPXHOCTHU
B TOPHBIX paifoHax. OmHa U3 rpymmn o0yc/IOBIeHa XapakK-
TEPHBIMU YepTaMU 3TOW MOBEPXHOCTH, PE3KO OTIMYAIO-
IMAMU €€ OT APYT'uX BUIOB, a UMEHHO: a) CPAaBHUTEJIBLHO
BBICOKMMU BEJIMUMHAMM alb0eI0 U er0 M3MEHUYMBOCTHIO
BO BPEMEHM U B TIPOCTPAHCTBE; 6) OTHOCUTEIbHBIM I10-
CTOSIHCTBOM TeMIIepaTypbl MOBEPXHOCTU JIEAHUKA U
BepxHell rpanuiieil ee mopeimeHusa (0 °C). Hpyras rpym-
na (akTopoB — METEOPOJOTUUECKUE YCIOBUS, OTpee-
JIsieMble IMPKYJIsieit atMocdepsl, T.€. BUIOM CUHOTITH -
YECKUX TPOIIECCOB, MPOUCXOMIAIINX B T€X MM WHBIX Oa-
pUYecKUx cuctemax. [1py 3ToM i pamualioHHOTo Ga-
JIaHCa JIEAHUKOB HETOCPEJICTBEHHOE 3HAYEHUE MMEIOT B
OCHOBHOM 3HaK aJIBeKIIM1, 00JJAYHOCTb 1 OCAIKU.

A.Il. Boaowuna

B uucioBoM BbIpaxXeHUU paguallMOHHBINA OajaHC
MOXHO TIPEJICTaBUTh MO-Pa3HOMY: BO-TIEPBbIX, KaK BEJIM-
YUHY paauallMOHHBIX MOTOKOB, HaIpaBIeHHBIX K TOMA-
CTUJIAIONIEH TTOBEPXHOCTU M OT HEe; 3aTeM — KaK CyMMY
MOJIOKUTEJIbHBIX M OTPULIATEIbHBIX 3HAUEHUN WU KO-
POTKOBOJIHOBBIX M JIMHHOBOJIHOBBIX KOMIIOHEHTOB, 1
HaKoOHell, KaK KOJUYeCTBO paauallMOHHOTO Teria OT-
NIeJIbHO 3a JIEHb M 3a HOYb (OTpejesisieMble BOCXOIOM U
3axogoM CoJIHIIA), a TaKXKe B 1LIeJIOM 3a CyTKH. OueBUI-
HO, 4TO pa3lWyHOEe MPEACTaBJICHUE TaHHBIX B JUTEpaTy-
pe 3aTpyAHSIeT COMOCTaBJICHUE PE3YIbTAaTOB, MOJyUeH-
HBIX Ha OTAEIbHbBIX JIEAHUKAX.

HamoMHUM, 4TO BeJIMYMHA TIOTJIONICHHON paaua-
Uy, WiK 6ajaHca KOPOTKOBOJIHOBOM paguauuu B, 3a-
BUCHUT OT MOCTYTIJICHUS MIPSIMOM M PacCesITHHOM COJIHEeY -
HOH pagvainuu U aab0eao MoBepXHOCTU. B cBolo oye-
penb, MpsMas U paccesTHHAs paguaius OIpeaelsieTCst
MMPO3pavyHOCThIO BO3AyXa, 00JIAYHOCTHIO, 3aKPBITOCTHIO
TOPU30HTA U XapakTepOM CKJIOHOB, OOpalIeHHBIX K
JIENHUKY. ANbOeno JIEMHUKOBOW MOBEPXHOCTH 3aBUCUT
OoT ee Buaa (crtapblii cHer, UPH, Jeld, CBEXUN CHeET),
3arpsI3HEHHOCTHU U YBJIAXHEHHOCTU. D HeKTUBHOE U3-
JIydeHue Ead)’ Wi G6anaHC IJIMHHOBOJHOBOM paauaiuu
B, (E3¢ = -B;), onpenenserca rIaBHbIM 00pa3soM TeM-
MepaTypoi MoACTUIAIIIEeH MOBEPXHOCTA M HUXHETO
ciost atmocdeps! (okono 500 M), comepxxaHueM Biaru
B BO31yXe, 00JJAUHOCTHIO, a TAKXKe XapaKTepoOM pacrpe-
neJIeHUsT TeMIepaTypbl B IPUJIEIHUKOBOM CJIO€ BO3IY-
Xa — HaJu4ve WHBEPCUM HaJ JISAHUKOM yMEHbIIaeT
MOTepU Terlla JUIMHHOBOJHOBBIM M3yyeHuem. M3 cka-
3aHHOTO BbIIIIE SICHO, HACKOJBKO CJIOXHBI CBSI3U paau-
allMOHHOTO OajaHca ¢ OTAEJbHBIMU METEOPOJIOTUYEC-
KMUMHM 3JIEMEHTaMU, MOTOJ0W U CUMHONITUYECKUMU TIPO-
IeccaMm.

ITockonbKy OCHOBHBIE 3aKOHOMEPHOCTU M3MEHE-
HUS Ha JieNHUKax OajaHca KOPOTKOBOJHOBOW paavaliuu
B, v 1M0JIHOTO painalMOHHOro OasaHca B 3aBUCAT OT Oll-
HUX U Tex Xe (dakropoB (3(pdeKkTBHOE M3TyYeHUE CO-
CTaBJISIET JIMIITb HE3HAYUTEIbHYIO J0JI0 B), XapaKTepHbIe
BEJMYUHBL B, 1 B 11e16c006pa3HO pacCMOTPETh COBMECT-
HO, YTO W OyIeT CAeNaHO MpPU aHan3e CTPYKTYPhl pamau-
alMoHHOro OanaHca. 3Aech Mbl TIPEACTAaBUM JIHUIIb 00-
LIYIO 3aBUCHMOCTb B, OT CyMMapHO# COJHEYHOM paaua-
1IMY 3a IeHb W ajab0eno i pa3HbIX COYeTaHWN Ha3BaH-
HBIX TTapaMeTpoB (Tabu. 1.11).

Tabnvua 1.11
3asucumocts B, (ka1/cM2) OT CyMMApHOIi COTHEHOIi pa-
IHALNMHA ¥ AJ1b0e0
Relationship between B, (cal/cm?) and total radiation

and albedo
Anbbepno CyMmmapHas paguauus, Kan /cm2
800 600 400 200
0,80 160 120 80 40
0,60 320 240 160 80
0,40 480 360 240 120
0,20 640 480 320 160
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IIpuBeneHHBIE NaHHBIE O B, CBUAETENLCTBYIOT O
TOM, YTO OTHOCHUTEJIbHOE BIIUSIHUE aJIbOeO Ha BEJIMUMHY
TTOTJIOIIEHHOM NeSITeIbHBIM CIIOEM COJTHEUHOM paaualiuu
TeM OOJIbIlle, YeM BBIIIe axb0eqo0 M CyMMapHas paaua-
us. DPPeKTUBHOCTh BIAUSHUS albbeno A Ha IIOTJIO-
IICHHYIO pagyalvio U TasHUe TPOIOPIIMOHAIbHA BEJIU-
yuHe 1 — A. Tak, npu ymeHbineHuu ansdeno ot 0,80 mo
0,60 mpu mo60oM 3HaueHun Q BeIMYMHA B, pacreT
BIBoe, a ripu u3meHeHnu A or 0,40 mo 0,20 — B 1,3 paza.
Ecam xe paccmaTpuBaTh KpaiiHue 3HAUYCHUS aboeno, To
pa3nuuus B TIOTJIOIIEHHON pagualuy OymyT eine Oojee
cyliecTBEeHHBIMU. HampuMep, mpu pocTe anbbeao oT
0,80 oo 0,90 B, ymeHbLIAETCS BABOE, B TO XK€ BPEMsI IIPU
n3MeHennu anboeno ot 0,10 mo 0,20 morromeHHas pa-
ALV U3MeHsIeTCsl JIUIIb Ha 9%.

W3BectHO, 9TO 3 PEeKTUBHOE M3TyUEHHE IIPEACTaB-
JigeT coboit pa3HOCTh COOCTBEHHOTO M3JTyYeHUs TOICTH-
JaoIell IOBEPXHOCTU E, M IPOTUBOU3IYYEHHUSI aTMO-
cdepel, HanpasieHHOro BHU3, E,. Ilpu akTuHOMETpUYE-
CKMX HaOJIOneHUAX napameTp By (wim anb) U3MepPSIeTCS
6GalaHCOMEPOM TOJIBKO B TEMHOE BpeMs CYTOK, B JHEB-
HbIE YacChl OH BBIYMCJIACTCS KaK OCTATOYHBINA WICH U3
YpaBHEHUS paayraliMoHHoOro 6anaHca. Ero 3HaueHue Majio
10 CPAaBHEHUIO C KOMITOHEHTaMU OajlaHca KOPOTKOBOJI-
HOBOI paauallid W BKJIOYAeT MOTPEITHOCTU WX U3Mepe-
HMil. DTO OAWH W3 UCTOYHUKOB OIIMOOK pacueTa BeIu-
4yuH By JIpyroii HCTOYHUK COCTOUT B TOM, 4TO IIEPEBOM-
HOW MHOXMUTEJb OalaHCcOoMepa OTpeaesieTcs MyTeM
CpaBHEHUS C MaHHBIMU aKTUHOMETpa, M3MEPSIOIIEro
TIPSIMYIO COJTHEUHYIO paauaiuio. B To ke Bpemst n3BecT-
HO, YTO YYBCTBUTEJIBHOCTb OajiaHcoMepa K IJTMHHOBOJI-
HOBOI paavalluM MEHbIIe, YeM K COJHe4YHou. Tak, 1o
naHHbM 3.A. JloruHosoit u 0. 1. fnuinesckoro (1955),
HOYBIO MPU 3HAYCHMSIX Earp Menbmre 0,08 xan/(cMZMIH)
(56 BT/M2) IOTpeLTHOCTb OaaHCOMepa COCTaBiIseT 30 —
35%, npu Gojiee BBICOKOW MHTCHCUBHOCTH OHAa YMEHb-
maercs 10 15 — 20%, T.e. UMeeT MeCcTO HeIoyueT E3¢~

CylIecTByeT HECKOJIBKO KOCBEHHBIX METOJIOB pac-
yeTa u3IydeHusi atMmocdepbl U OajaHca ITUHHOBOJIHO-

BOI paauallii, OCHOBAaHHBIX Ha 3aBUCHMMOCTH 3TUX Tla-
paMeTpoB OT TeMIlepaTyphl U BIAXKHOCTH BO3IyXa, a TaK-
K€ 00JJaYHOCTH, U TIPUMEHUMBIX B TOW WJIM UHOM CTerie-
HU K TOPHO-JIEMHUKOBBIM OacceiiHaM TIpU JJINTEIbHOM
repuone ocpenHeHus. [Tompo6GHee 3TOT BOMPOC paccMO-
TpeH B pabote (BonommHa, 19664).

Kaxk ykasbiBajioch BbIlIE, MMOBEPXHOCTD JIEAHUKA
OTJIMYAeTCSd BaKHBIM CBOMCTBOM, TMPOSBISIOMINMCS B
JICTHUM TIepHOM, a UMEHHO, TIOUYTH HEM3MEHHBIM 3Hade-
HUEM UIMHHOBOJHOBOTO M3JIYYeHUs, 00yCIOBJIEHHBIM
HyJIeBOW WK OJIU3KOM K HEW TeMIlepaTypoil MoACTUIaI0-
e moBepxHocTh. Kpome Toro, cHer u3jaydaet HEepruio
MOYTH KakK abCOJIOTHO yepHOe Telo (KO OUIUEHT u3-
snyuenus 0,95 — 0,99). [ToaTomy ieTKO TTOACUUTATH TIOTE-
pu temna E,: npu 0 °C OHM BBIPaXalTCs BEIMYMHOM
0,46 xan/(cm2-MuH) (320 Br/M2), wiu oxomno 660
Kai/(cM2-cyT) (27,6 MJIxx/M2).

[IpotuBousnyuyeHue arMocdepsl, 3aBUCHIIEE OT €e
TeMIrepaTypbl 1 aOCOJIIOTHON BIaXKHOCTH, CYILIECTBEHHO
BO3pacTaeT MpU HaJWYMM 00JIAYHOCTU, OCOOEHHO 0bJia-
KOB BEepTUKAJIbHOTO pa3BUTHUs. Kak yxe ymoMHWHaNIoCh,
OTeruIsoNIee BO3ACHCTBME OKa3bIBAaET Ha MOBEPXHOCTD
JIEMTHUKA U MHBEPCUOHHOE pacrpeeieHe TeMIepaTypbl
BO3/yXa B HWXXHEM TpuiiefHUKoBoM cioe. [Ipencrasne-
HUE O BeJIMUMHAX M3JTyYeHUs Pa3HBIX BUIOB ACSITEIbHON
MMOBEPXHOCTU U TIPOTUBOU3IYyUYEHUS aTMOCHEPH AaeT
Tabn. 1.12.

Kax BuaHO M3 NpUBEIEHHBIX AAHHBIX, BEIUYUHBI
E, n E, IMeIOT TOT Xe MOPANOK, YTO U IPUTOK CyMMap-
HOI COJIHEYHOW paaMaliiv, a pocT an) C BBICOTOM MpoO-
HWCXOIUT B OCHOBHOM BCJIEICTBME YMEHBILIEHUS MPOTH-
BOM3TYyYeHUsT aTMOCGhEPHI.

[Mo-Bunumomy, B usMeHeHUU 3(pHeKTUBHOTO M3ITYy-
YEHUSI C BBICOTOM B BHICOKOTOPHBIX paifOHaX PeIIarolIyro
pOJIb UTpaeT O0JIAYHOCTh, CIEAYIOIINe 3a Heil (haKTOpbI
— TeMrepaTypa M BiarocomepxaHue atmocdepsnl. JlaH-
HBEIE 00 anb 3a SICHbIe W Mayioo0jiauyHbie gHU (DInopyc,
JneqHUK PemdeHKo) MOKa3hIBaloT, YTO CYIIECTBYET TEH-
NeHIUS K YBeTUYeHUI0 3(h(PEeKTUBHOTO U3TYyYEHUS C BbI-

Tabnvua 1.12

O dexTrBHOE U3TydeHHE B 3aBUCMMOCTH OT XapaKTepa AedTebHOi NoBepXHOCTH. CyTOUHbIE BeJIMYMHbI
Effective radiation depending on ground surface character. Mean daily values

MyHKT HabnloaeHwi, Kkan /cm?2 Mk /M2

abc. BbicoTa, M E, E, anb E, E, anb
JNlepHuk (De,n,quKo*

CHer, 4880 561 351 210 23,5 14,7 8,8

Nep, 3600 608 510 98 25,5 21,4 4,1

MopeHa, 2920 801 594 207 33,6 24,9 8,7
FOskHbI# ckoH Inbbpyca™

CHer, 3750 610 420 190 25,6 17,6 8,0

Nep, 3360 622 524 98 26,1 22,0 4,1

Nep, 2810 635 555 80 26,6 23,3 3,3

* MNpu HesHauuTeNbHOM 06 nauHocTh. JanHbie M. Xecca (1960) B asrycte — centsipe 1957 r.

**MNpu 6e3061a4HoM Hebe, Hionb — asryct 1958 — 1960 rr.
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COTOI 10 OTpPEAeIeHHOTO YPOBHSI, COOTBETCTBYIOIIETO
CpenHel BbICOTe XpeOTOB B JaHHOM paiioHe: ISl Diib-
opyca 1o 4000 M, mrs LlenarpansHoro Ilamupa — Goiee
5000 M. Dnu3ommyeckre HAOMIOACHUSI HA Pa3HBIX JICI-
HUKax DJapOpyca mpu 0e3001a4HOM Hebe B MHTEpBale
BbIcOT OT 2600 10 5300 M mokasajiu, YTO UHTEHCUBHOCTh
E,, B HOUHBIE Yachl MeHseTcd B npenenax or 0,08 go
0,13 kam/(cM2-MUH), TIpUYeM MaKCUMYM 0,13
Kai1/(cM2-MUH) GbUT 3aUKCHPOBAaH Ha BbIcOTe 3750 M;
BbIIe, 10 ypoBHS 5300 M, BenmymHa E3¢ YMEHBIIIACTCSI
1o 0,11 xan/(cm2-MuH). Ha psne nenHukos CpenHeit
Asun (®eauenko, INapax, 3epaBlIaHCKUil) BO3pacTaHUE
E, ;¢ BrIcOTOI OT 3600 10 4900 M B ICHBIE THU JOCTHTA-
70 20% (KpymnHeitmme tegHuku.., 1967).

IIpu HamMIMM 00J1aKOB, OCOOCHHO HIDKHETO SIpyca 1
BEPTUKAJIBLHOTO Pa3BUTHUS, OGajlaHC UIMHHOBOJHOBOM pa-
JIWAAN CYIIECTBEHHO YMEHBIIAETCSI U CTPEMMTCS K HyJIe-
BBIM 3HAYCHUSIM, a B psiie CIy4aeB CTAHOBUTCS TOJIOXKM-
TEJIBHBIM WIEHOM paJvallMOHHOTro OanaHca. B kauecTBe
XapaKTEePHOTO IIPUMEPa 3aBUCUMOCTU B, oT obnauHoCTH
pPacCMOTPHMM JaHHBIE T10 JISAHUKY Mapyx, MoJydeHHHBIC
B sieTHUe mepuonabl 1967 — 1974 rr. (JlemHuk Mapyx,
1988). Ha puc. 9 nmpuBeseHa MHTEHCUBHOCTb OajaHca
JUTMHHOBOJIHOBOM pamualiiiy, a Takke ero 3HaueHHue 3a

2
By, Br/m .
a L[]
0r e ooee
35k . . . -, .
70 |esees o .

25,0 I I I I I I I I I ]
0 1 2 3 4 5 6 7 8 9 10

O6aaunocTb, 6arrb!

Puc. 9. Casb 6anaHca AMHHOBONHOBOW paamaLnK B ¢ HUX-
Hel 06NaYHOCTbIO B OTAE/bHbIE Yachl (a) U 3a CYTKH (6)
B (PUPHOBOM 30He nefHuka Mapyx. 1 — cpegHee ans
naHHoro 6anna, 2 — uucno ciyd4aes

Fig. 9. Relationship of long-wave radiation B to lower cloudi-
ness in specific hours (6) in firn zone of Marukh Glacier.
1 — the average for certain tenth, 2 — number of
measurements

A.Il. Boaowuna

CYTKM TIpM pa3HbIX ycJIoBUSIX obmauHoctu. Ha puc. 96
BUJIHO, 9TO YMEHbUIEHUE B 0COGEHHO 3aMETHO TIPOUCXO-
IIAT TP HUXHEN obmauHocTu Oosee 5 6amoB. Takum 00-
pa3oM, COKpalleHUe TTOTEPU TeTUIa C TIOBEPXHOCTH JICAHU -
Ka JUIMHHOBOJIHOBBIM M3JIYyYCHUEM B MaCMYypHBIC JHH
“MeeT OOJIbIlIoe 3HaUeHEe B (hOPMUPOBAHUM paTUaIIOH-
HOTo OajaHca, yMEHBIIIas ero paCXOIHYIO YacThb.

B mpenenax npuneaHUKoBON 30HBI 3¢ GhEKTUBHOE
U3JTydeHWE TTOBEPXHOCTU MOPEHBI, HarpeBamIIeics B
conmaeunbie gHU 10 20 — 30 °C u BbIIIe, MOXET JOCTUTATh
3a cyTKH 250 — 300 xan/cm? (10,5 — 12,6 MJIxx/M2), B TO
BpeMsT KaK anb JIEMHUKOBOI TTOBEPXHOCTH Yallle BCETO He
npesbimaer 100 — 150 xan/cm?2 (4,2 — 6,3 MJIx/M2)
(Kpynueitmme nemHuku..., 1967). B kadecTtBe mpumepa
MPUBEAEM pPe3yJbTaThl HAIIMX HAOJIOACHUI B 00JacTh
abnsauuu nenHuka [onmyobuna (Kuprusckuit xpebert) Ha
BeicoTe 3440 M 1 Ha OOKOBOI MOpEHE Ha TOM K€ YPOBHE
3a CeMb COJTHEUHBIX IHe# B aBrycte 1982 r. (tadn. 1.13).

B TemMHOe BpeMs CyTOK, KOTa MOBEPXHOCTb MOpe-
HBI OCTBIBACT, TOTEPsT TeIia JUIMHHOBOJHOBBIM U3JTyde-
HUEM C TMOBEPXHOCTH JIeAHWKA U MOPEHBI TIOYTU OJMHA-
koBas, 0,09 — 0,12 kan/(cM2MmH).

M3BecTHO, UTO TOJIE TEIUIOBOTO M3yYEHUs] aTMO-
cdepbl Tipu 6€30071auHOM Hebe CyIIeCTBEHHO HEU30-
TporHo. B c¢BsA3U ¢ 3T E3¢ CKJIOHOB HEJIb3SI PacCUUTBI-
BaTh I10 €r0 3HAYCHUIO Ha TOPU3OHTATLHON MTOBEPXHOCTH
Ha OCHOBE M30TPOITHOTO TMPHOIVIKEHHS. DKCIIEPUMEHTBI
(KonapareeB u np., 1978) mokazanu, 4yTo Npu yrjiax Ha-
kimoHa o 20° ymeHblieHUue 3G GEKTUBHOTO M3JTyYeHUS
HecylnecTBeHHO (He 6onee 3 — 5 %). Ho mna BenmuumH
E3¢ TMOBEPXHOCTH JICTHUKA, PACTIOJOKEHHOTO B Y3KOU
TOPHOH JOJMHE, HEMaJIOBaXKHOE 3HaYeHUE MMEET MHOTO-
KpaTHOE OTpaKeHME JIYIMCTON SHEPTMU CaMUX CKIIOHOB.
KonuuecTBeHHbIE OLIEHKU MU3MEHEHMSI Ea(p ObUTH crena-
HBI HaMu Ui JienHruka OOpydeBa, JiexXallero B rryooKoM
Kape ¢ KpyTbIMU CKaJIbHBIMU CTeHKaMu. st aToro Obuin
ucnoab3oBaHbl paspabotku K.51. Konnpareesa (1956).

ITo K.fI. KoHnopaTbheBy, moTepsi Teria JJIMHHOBO-
HOBBIM M3JIyd€HUEM CO CKJIOHOB 10 30° ¢ JI0CTaTOYHOM
CTETIEHBIO TOYHOCTH MOXKET OBITh OIrcaHa (hOpPMYJION:

Eqb C=anb’ecosa, (1.3)

o,
rme anb’ » — 90 deKTUBHOE U3NTYYEHUE TOPU3OHTAILHOM
MMOBEPXHOCTU, O — YroJ HakJIoOHa ckyioHa. Torma mist
CKJIOHOB KpyTusHoit 20 — 30°, Hauboee XapaKTepHBIX
s nepudepuiiHbIX yacteil seqnuka OOpydeBa, yMeHb-
IIeHNe Eagb cocTaBut 5 — 10%.

BenuyuHy ay4ucToro TeraooOMeHa MeXIy MOBepX-
HOCTBIO JIEMHUKA ¥ OOpalleHHbIMUA K HEl CKaJbHBIMU
y4acTKaMu CKJIOHOB KapOBOU NOJUHBI B TEPBOM IpPU-
onmmxkeHuu Takxke MoxHo ydecth. [1o K.SI. Kongpatbeny,
MOTOK 3(PHEKTUBHOTO U3TYIEHUS] MEXIY CKJIOHOM U TO-
PU30HTAIBLHOW TTOBEPXHOCTHIO OIPENESIeTCS] Pa3HOCThIO
TeMITepaTyp 3THUX IMOBEPXHOCTE M KPYTU3HOM CKIIOHA O

AE,y = 30(TS - T)sin? % (1.4)
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Tabnvua 1.13

Beanunna Ead, 110 M3MepPeHHAM Ha JeaHnke I'ory0una, Kaj/(cM2MuH)
Values E3¢ according to measurements on Golubin Glacier, cal/(cm2hin)

MyHKT HabnoaeHKH Bpems, uac Cymma 3a 8—17 vac.
8 11 14 17 Kan/cm? %
NenHuk 0,03 0,02 0,04 0,07 20 18
MopeHa 0,10 0,20 0,25 0,24 112 100

rae O — OTHOCHUTENIbHAs U3NTyJyaTeibHast ClIOCOOHOCTD Te-
Jla (Ul CHeTa M TeMHBIX KAMEHMCTBIX CKJIOHOB O MOKHO
npuHATh paBHOU 0,99), 0 — MocTOsAHHAs U3MyYEHUS,
pasHas 0,81300710 kan/(cm2-Mun Tpan?), T.un T,_abco-
JIIOTHAsl TeMIepaTypa CKJIOHA M TOPU3OHTAJbHOM TO-
BEPXHOCTH.

CKJIOHBI JOJMHBI, OOpallleHHBIe K JemHUKy OO0py-
yeBa, MMEIOT KPYTU3HY OT 45 mo 55°. B temibie mHM Ka-
MEHMCTasi TIOBEPXHOCTb CKJIOHOB, 3KCITOHUPOBAaHHBIX Ha
Comnie (y JeBoro 6opTa JegHuKa), HarpeBaeTcs 10 30 —
35 °C u BBIIIIE, TEMIIEpaTypa IOBEPXHOCTU CHeTa OM3Ka
Kk 0 °C. B atom ciyyae uieH 00 ( Tc4 — T 24) BBIPAXKaCTCSI
BenmunHoit 0,28 Kan/(cM2-MUH), a Aanb (TIpu cpegHeM
yrie HakiaoHa 50°) — 0,04 kan/cM?-MuH, unu 2,4
Kain/(cM2Eac). MakcuManbHasl ITUTEIBHOCTh OCBELIE-
HMS CKJIOHOB Yy JIEBOTO OOpTa JeAHWKA B MIOHE — HIOJC
cocrasisier 10 — 11 gacoB. 3a 3TOT Iepuoa B pe3yJIbTaTe
JIY4CTOTO TETUIOOOMEeHa TTOBEPXHOCTh JICAHUKA MOXKET
MOJYYUTh DOTOTHUTENBHO 0Kolo 25 Kan/cm? (1,0
MJIx/M2) Teia, YTO COOTBETCTBYET CJIOIO PACTASIBIIETO
CHera WJIM JIbIa OKOJIO 3 MM B BOJHOM 3KBUBAJICHTE.

Db HEKTUBHOCTD TETUIOBOTO BO3ICHCTBUS JAPYrOro CKIIO-
Ha JOJIMHBI, TIPUMBIKAOIIETO K MpaBOMy OOPTY JieMHUKA
1 UMEIOIIETo CeBEPO-BOCTOYHYIO OPUEHTAIINIO, JTOJKHA
OBITH CYIIECTBEHHO MEHbIIIE, TaK KaK BCJEACTBHUE €To 3a-
TEHEHHOCTH WHCOJISIIUA 3[eCh TaXe B cepeauHe JieTa
ITMTCS He Oosiee S yac.

B 11ie;1oM, JIy4MCTHIN TEMI000MEH JIeAHUKA W CKIIO-
HOB YMEHBIIIAeT TOTepU Teria OT anb JI0 HYJIEBBIX 3Ha-
YEHWIA, B psjie cllydaeB OaJlaHC TJIMHHOBOJHOBOI paana-
MU TIpuoOpeTaeT HEeOONBIINE TOJOXUTEIbHBIC 3HAaUe-
HUSI, YTO YIIPOIIAaeT OOIIYI0 OIEHKY TEeTUIOBBIX PECypCOB
abJISIIMY B 3TOM pETHOHE.

CorocTaBUTh KOMIIOHEHTBI ¥ UTOTOBBIE BEJTUYMHBI
pamMalMoHHOTO OajaHca MOXHO IO KpaliHell Mepe IBY-
MsI CITOCOGaMU: TS pa3HbIX TUIOB MTOTOMBI U TPU OCPEI-
HEHUU TI0 MecsuaM (WM 3a Mepuoibl, OJIU3KUE K HUM
10 IPOAOJLKUTENbHOCTH). [Ipn 3TOM HEeoOXOmMMO O0sI-
3aTeJIbHO YYUTBHIBATh pas3anuusg B anpbeno. OueBUAHO,
YTO B 00OMX CIIydasix CpaBHEHME NAHHBIX IO Pa3HBIM
JIEAHUKAM HOCHUT TIPHOJIMKEHHBIN XapakTep, MOCKOJIBKY
HE YYUTHIBaeTCS P (haKTOPOB, HE BBIPAXKEHHBIX KOJIH-

Tabnvua 1.14

Cpeanne CyTOYHbIE 3HAYEHHS COCTABJISIOMUX PATHANMOHHOTO 0aJIaHCA MPH PA3HBIX THNMAX MOTOIbI*
The mean daily values of radiation balance components for the certain weather types

JNepHuk MNokasatenu Kkan/cm? Mk / m2
A KK ) A K K @
Q 733 630 365 201 30,7 26,4 15,3 8,4
A% 48 50 55 58 - - - -
Mapyx B, 381 315 164 84 16,0 13,2 6,9 3,5
Bg -103 -74 -41 -19 -4,3 -3,1 -1,7 -0,8
B 278 241 123 67 1,7 10,1 5,2 2,7
Q 691 558 405 226 29,0 23,4 17,0 9,5
A% 26 37 43 51 - - - -
Tytokcy B, 511 352 231 11 21,4 14,7 9,7 4,7
Bg -105 -74 -712 -26 -4,4 -3,1 -3,0 -1,1
B 406 278 159 85 17,0 11,6 6,7 3,6
Q 704 703 558 396 29,5 29,4 23,4 16,6
A% 23 24 24 25 - - - -
Mengexxui B, 542 532 425 298 22,7 22,3 17,8 12,5
Bg -21 -32 -18 12 -0,9 -1,3 -0,8 0,5
B 521 500 407 310 21,8 21,0 17,1 13,0

* laHHble no nepHUKy Mapyx ocpegHeHbl 3a uonb — aeryct 1967 — 1974 rr. (Jlegauk Mapyx, 1988), no negHuky Tytokcy — 3a ne-
pvoap! abnaumn 1968, 1971, 1972 rr. (Tonoekosa, 1981), no negHuky Measexxuit — 3a ionb — asryct 1972 r. (Bonowwna, 1975).
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YECTBEHHO (3aKPBITOCTb TOPU30HTA, SKCITO3UITUS JICTHU-
Ka, psiI IpYyruX MOphOMETPUYECKUX XapaKTEPUCTHK), a
TakxXe TpeobJIaarolire YCIOBHUS MOToAbl (TJIIaBHBIM 00-
pa3oM, 00JIa9HOCTh), TeMIIepaTypHBINA (DOH U Ap.

B 1ab6n. 1.14 mpuBeneHsl pe3yabTaThl U3MEPEHUI
COCTAaBIIIONINX paaMallMOHHOrO GajiaHca Io TUIIaM I10-
TOIbl, pAaCCUYNTAHHBIC PAa3HBIMU aBTOPAMM JIUIIb IS
Tpex JienHuKoB. Ha nemHuke Mapyx gaHHbIe TIOJYYeHBI B
¢upHOBOI1 30HE, Ha JemHUKe Tyrokcy — B obmactu ab-
Jamun (Tae BeJIMKa PoJib JIESTHUX CHEroIMagoB, 0COOCHHO
B mioHe). Ha negHuke MenBexuii HaOMIOACHUS BBIIION-
HSUTUCh B HVDKHEHN 4yacTu o0yiacTv aOsuu, B WIOJIe —
aBTyCcTe CHeromaabl B 3TOM paifoHe He HabiiomaloTcs,
MMO3TOMY ab0e0 COXpaHSeT OAHO M TO Xe 3HAYeHHE
TIpY JTIOOOM THUIIE TTOTOJBI.

BenmuuHbl 6anaHca JUIMHHOBOJHOBOM paayaluy Ha
JnenHuKax Mapyx u TyloKcy, Haxomsmxcsl IpUMEpHO Ha
omHoM mmpote (43 °c.II.) U B OMMHAKOBBIX YCIOBUSIX 00-

M/ /v A
24 a
16
8 -
ot
Anvbeao 0,20 0,21 0,22 0,23
2
Mds/w> A .
24 [
16 |- ]
8 I
8-
4
%
Ansbezo 0,48 0,50 0,55 0,58

Puc. 10. CTpykTypa paaualloHHoro 6anaHca 3a CyTKW ANs
NbAa v pypHa NP PasNUYHbIX TUMAX NOroAbl, NeAHUK
Mapyx. a — nea, 6 — dupH; S, D, R, — npsmas,
paccesiHHas W OTpa)eHHas CO/IHeuYHas paguauus,
By — HanaHc ANMHHOBOJHOBOM paguauuu, B — pa-
AuauuoHHbi 6anaHc. O6o3HaYeHUs TUNOB NOrofbl
CM. B TEKCTe

Fig. 10. Structure of daily net radiation for ice and firn under
different weather types, Marukh Glacier. a — ice,
6 — firn; S, D, R, — direct, diffusive and reflective

radiation; Ba — long-wave radiation balance,
B — net radiation. Indications of weather types see
in text

A.Il. Boaowuna

JIAYHOCTH, OJIM3KKM MeXIy cOOOi TPU BCeX TUITAaX IOTO-
nbl. Ha nemHuke MenBexuii, Kak yxke OTMEJajoCch paHee,
Terutast atMocdepa (JIemHUK HaxomuTcs Ha 38,5 °c.L) u
BBICOKME TeMIlepaTyphbl BO3[yXa B MPWJIEAHUKOBOM CJIOE
(maeM Ha BeicoTe 2 M 10 — 15°) yMEHBIIIAIOT HOTEPU TEII-
Jla JJTMHHOBOJTHOBBIM M3jydyeHueM 10 BesuuuH 20 — 30
Kai/(cm2-cyt) (0,8 — 1,3 MIIx/M2), a B psze cydaes IIpu
obnavyHoOI morofe OajiaHC AJIMHHOBOJHOBOW paauanunu
CTAHOBUTCS TTOJIOXKUTEIbHBIM. DTOT (heHOMEH OTMevaeT
u B.T'. KonoBanoB (1972a), paGoraBiiunii Ha JeIHUKE
Mensexuit tetom 1962 1. Ilo aToli IpUYMHE, a TaKXe
Onaronapsi 3HAUUTEIILHOMY TIPUTOKY MPSIMOW COJTHEUHOM
pagvanuu B YCJIOBUSIX MajloOOJayHOTO JieTa U HU3KOMY
anp0en0 paauallMoOHHbIN OaaHC Ha JienHuKe MeaBexuii
IpH BCEX THIAX ITOTOIBI OKa3piBaeTcsa B 1,5 — 2 pasa
OoJibllle, YeM Ha JBYX IPYTUX JIeTHUKAX.

CrpyKTypa paaviallMOHHOTO GajaHca 3a MHOTOJIET-
HUI TIeproJ TIPU Pa3HBIX TUTIAX ITOTOMbI Ha JieqHUKe Ma-
pyx nokasaHa Ha puc. 10 (Jlemnuk Mapyx, 1988). O6pa-
IAIOT Ha ce0s1 BHUMaHWe HEKOTOPhIe Pa3Iudus B IIPUTO-
K€ TIPSIMOI COJTHEYHOM pagudaluy — B (DUMPHOBOI 30HE
OH BBIIIIE BCJICACTBAE MEHBIIEH 3aKPBITOCTH TOPU30HTA.
IMoTepu Temia NIMHHOBOJIHOBOW paaualluy B HUXHEH
YacTU JIeHWKA MEHbIIE, 4YeM B 00JIaCTH aKKyMYJISIIIUU,
13-3a TOBBIIICHUST TeMIIEpaTyphl BO3IyXa, a TakXKe pocTa
00JIaYHOCTU B BeuepHUE yachl (MHOTrAa obJjlaka omycKa-
J0TCA 31eCh J0 TIOBEPXHOCTU 3eMJIM). YKa3aHHBIC BHIIIC
akTOphI IEUCTBYIOT B pa3HBIX HAMPABICHUAX U TIPUMED-
HO KOMIIEHCUPYIOT pa3jinuusl B MpUTOKe Teria. OCHOB-
Has TIpUYMHA yYBEJIWYEHUs pagualiMoHHOro OajaHca B
obsiacTy abJsIlMM — 3TO YMEHbIIIEHUE aab0e0.

[MpakTrueckuit MHTEpeC MPEACTaBIsSIET TaKXKe CO-
TTOCTaBJICHUE OCPETHEHHBIX 3HAUEHU KOMITOHEHTOB pa-
NWAIMOHHOTO OanaHca pa3HbIX JieAHWMKOB (Tabi. 1.15) B
nuanaszone oT 67° (ITonsgpHselit Ypain) go 36 °c.ur. (3anan-
ae1ii Kapakopym). HecmoTpst Ha TO, 4TO IIepHOABLI U3ME-
PEHUIA pa3IMyaloTCcs B 9TUX pailoHaX BeChbMa CyIIeCTBEH-
HO, TabJWIIa JaeT HEKOTOPOe TMPEACTaBIICHUEe O MacIlTa-
6¢ KOJeOaHW OTHETbHBIX COCTABISIONIMX PaaualiioH-
HOTO OajlaHca M OOIIei TeHACHIIMY WX U3MEHEHMS B 3a-
BUCUMOCTH OT IIIMPOTHI M TeorpauIecKoro MmoaoKeHus.
Kak rmokaspIBaloT 3TH IaHHBIEC, MMPUTOK CyMMapHOM pa-
WAl 3aKOHOMEPHO PacTeT OT BBICOKMX IIMUPOT (Jiem-
Huk UTAH, 67° c.ur., negauk Ne 31, 63° c.mr.) K cpen-
HuM (negauk Comep B HOxnom Ywmmu, 47° 1o0.111., Aned-
CKUM NenHuK, 46° c.mi., tegHuku Mapyx u Tylokcy,
43° c.am1.) ¥ cyOTpOonMYeCKUM IIMPOTaM (JIemHUKW Memn-
Bexuit, ®equenko, 38° c.ui., JIxKoroayHrMa B 3amagHoM
Kapakopyme, 36° c.u1.). Poct cymMapHoii paguauuu B
yKa3aHHOM HampaBJeHUU OOYCJIOBJIEH KaK BBICOTOU
CosiH1Ia, TaK ¥ yMEHbIlIEHWEM OOJa4HOCTH, T.e. KJIMMa-
TudyeckuM dakrtopoMm. [lpociexmBaeTcss Takke oOiast
TEHICHIIMS K YBEJIMYEHUIO C ceBepa Ha 10T KOPOTKOBOJ-
HOBOM paguanuu B, XOpoIIO 3aMeTHas B 00JacTsax ab-
JIATIVN JIEMTHUKOB (ampbemno 24 — 36°).

Paznuuusa B GanaHce NJIMHHOBOJIHOBOM pagdaliuu
BbIDAXEHbI MEHEE YETKO, 4eM Q U B,, YTO MOXET ObITh
CBSI3aHO KaK C TIOJIOKEHUEM JIEAHWKOB IO BBICOTE U JIO-
KaJbHBIMU YCJIOBUSIMU (hOPMUPOBAHUSI OOJIAYHOCTH, TaK
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Tabnuua 1.15

Cpennue CyTOYHbIE BeJTMYMHbI KOMIIOHEHTOB PaJIHAIMOHHOrO 0ajaHca 3a NepHobl HAO 0 AeH I
B Pa3HbIX FOPHO-JICIHUKOBBIX PaiiOHAX
Mean daily values of radiation balance components in the whole for observation periods in different mountain regions

JNlepHuk, AbcontotHas Meprog A, Ka“/CM2 Mﬂ.)K/Mz NcTounuk

paioH BbICOTa, M HabnoaeHuM % Q B, B, B Q B, B B
WUI'AH, 920 UI0Ib-aBrycT 36 327 209 -28 181 13,7 8,8 -1,2 17,6 Anamenko,
MonsipHbin Ypan 1959 . 1963
Ne 31, 2257 WI0/Ib-aBryCT. 51 390 190 -57 133 16,3 8,0 -2,4 56 Tlaspunoea,
CyHTap-Xasta 1958, 1959 rr 1964
Conep, CesepHoe 300 HOABpPb-AHBaPb 30 491 344 -151 193 20,6 14,4 -6,3 8,1 Oxaraugp.,
MataroHckoe lnato 1983 /1984 rr.(20 gHe#) 1986
Aneuckun, 2220 2-27 aBrycra 28 445 322 55 267 18,6 13,5 -2,3 11,2 Nawr,
LLIseruapckrneAnbnbl 1965r. 1980
Tort e 3366 3-19 aBrycra 74 578 152 -60 92 242 64 -25 3,9 Tort e

1973r.
Mapyx, 2917 UI0NIb-aBrycT 52 458 220 -56 164 19,2 9,2 -23 6,9 BonowwuHa,
3anagHbiv Kaskas 1967-1969 rr. 19726
Tytokcy, 3470 UIOHb-aBryCT 39 499 305 -95 210 20,9 12,8 -40 8,8 Tonoekosa,
3aunuickun Anatay 1968, 1971, 1972 rr. 1981
Megngexui, 3050 1urons-20 aBrycra 24 621 472 -18 454 26,0 19,8 -0,8 19,0 BonouwwuHa,
Mamup 1972r. 1975
DepnueHko, 4880  29aerycrta-11 ceHTsbps 80 675 137 -152 -15 28,3 57 -6,4 -0,7 KpynHelwue
Mamup 1957 r. NefHHKH..., 1967
Tot e 4000 asryct 1958 r. (12 gHewn), 30 653 457 -144 313 27,4 19,1 -6,0 13,1 Tot e
asryct 1959 r. (26 gHen)

LxoronyHrma, 4300 UIONb-aBrycT 30 723 506 -134 372 30,3 21,2 -5,6 15,6 Untersteiner,

3anagHbii Kapakopym 1955 . (21 peHb)

1957

U C pa3sHBIMU METONUKAMU OIIpeNe/IcHus B, (MpUMeHEHUE
0aJJaHCOMEPOB pPa3HBIX TUMOB). B wacTHOCTH, OOJIBIIYIO
OTpULIATENIbHYIO BeIMunHy B, Ha neanuke Conep, pacmo-
JIOXKEHHOM Ha BeIcoTe Bcero 300 M Ham yp. MOpPS M Xapak-
Tepu3yloleMcs npeobiagaHreM 00JauHON TTOToabl (TeM-
nepatypHbiii GoH 3 — 17 °C), MOXHO OOBSICHUTH UMEHHO
pas3IMYMAMU B METOAMKE M3MepeHUid. B 1ieom Xe 3Hade-
HMSI KOMITOHEHTOB PaIvallMOHHOTO GajlaHca B TaKOM 3K-
30TUYECKOM paiioHe OJIefICHEHHWSI UMEIOT TOT K€ TTOPSIOK,
YTO U B CpemMHUX mrpoTax CeBepHOTo MOJyIIapus.

Jlyara3oH KojebaHWi UTOTOBOM BEJWYMHBI paava-
LIMOHHOTO 6ajaHca MOBEPXHOCTU JICIHUKOB OYEHb BeE-
muK: oT -15 kan/(cm2-cyt) (-0,6 MJIx/M2) Ha JTeoHUKE
@enquenko (cHer, 4880 M) mo 454 kan/(cmZ-cyt) (19,0
MJIx/M2) Ha nemHuke Mensexuit (ex, 3050 m). Dtu
BKCTpEeMaJIbHbIE BEJIMYMHBI OajaHca TMOJydeHBl Ha CO-
CeHUX JIeIHUKAX, UMEIOLIUX OTHY U Ty 3Xe 00JIaCTb TH-
TaHMS. Paznmaus e oOBSACHSIOTCS CYIIECTBEHHBIM I10-
HIDKEHHEM ajb0ea0, a TaKKe YMEHBIIeHHEM 3(DdeKTUB-
HOTO MU3JIy4eHUs Ha JeTHUKe MeaBexkuit.

Takum obpa3zom, BaxHast 0COOEHHOCTh (hOPMUPO-
BaHMSI paTMallMOHHOTO OajlaHCa TMTOBEPXHOCTH JIETHUKOB
COCTOUT B TOM, UTO Ha OTHOM Y TOM Xe JICAHUKE WU UX
TpymIe B Mpeaeirax OAHOTO HeOOJBIIOTO paiioHa, HO B
3HAYMTEJTLHOM WHTEpBaJie BBICOT, MUAIa30H KOJeOaHUiA
panMalMmoHHOro 6ajgaHca MOXET OBbITh OOJbIIE TOTO, KO-
TOPBI HaOIIOAAeTCA Ha JIEAHWKAX Pa3HbIX paliOHOB —

OT MOJISIPHEIX 0 cyoTponmueckux. Hampumep, Ha Dib-
6pyce, TI0 HAOMIOACHUSAM Ha Pa3HBIX BBHICOTAX OBLIN ITO-
JIydeHBI CJICAYIONIMe 3HaUYeHMsI paauallMiOHHOTO OajlaHca
3a cyTku (Taoum. 1.16).

HarnsinHbiM mokazaTesiem “aHepreTu4eckKux BO3-
MOXHOCTEI” TOTO WJIM MHOTO THUTIA IEATETbHON TTOBEpX-
HOCTH MOXET CJYKUTb OTHOIIICHWE MTHEBHBIX 3HAYCHUIA
B/Q. Tak, mna negauka Mapyx ObLIN TTOJYYEHBI CIICIY-
foIlIMe BEJIMYUHBI 3TOTO ToKa3aTelisa: B (DMPHOBOU 30HE
B/Q moBbImIaetcsa ot uioHs K aBrycty ot 0,34 mo 0,38, B
HIDKHENW 9actu obmactu abmsumu ot 0,58 mo 0,77 (Jlen-
Huk Mapyx, 1988). Ha negHukax Dnpbpyca Obuia Halie-
Ha CcBsI3b MeXay ansoeno u B/ Q. Ipu anvbeno 45% B/Q
paBHsuiochk 0,43, ipu ero noseiieHun no 70% paccmar-
pUBaeMbIil mapaMeTp yMeHbInancs mo 0,18.

Xopo1ro BeIpaxkeHa 3aKOHOMEPHOCTb M3MEHEHUS
B/ Q ¢ BbICcOTOI, BKIItOYatomiasi B ce0st posib anbdeno u ad-
¢exTuBHOro msnydenus. Ha puc. 11 nmpuBomutcs 3ta
CBSI3b MO JaHHBIM M3MEPEHMI Ha JIeMHWKax DiIbpbpyca u
MIpUMBIKAIOIIE MOpeHe, a TaKKe Ha JiemHuKe Ambek (3a-
nagaerii Kaekas, 2130 M) OTMeTM, 9TO IpW HU3KUX Be-
JMYUHax By v anp0eno nenHuKa napamerp B/Q MOXeT no-
cruratb 0,80, uTo TOpazao OOJIbIIE €r0 3HAYCHUS ISl He-
JemHnKoBoi moBepxHocTH (0,60). TTomydyeHHass HamMu 3a-
BUCUMOCTb B/ B TaKOM OOJIbIIIOM AMArnia3oHe BbICOT Obuia
ucnosnb3oBaHa P. bappu (1984) B xauectBe 000OIIEHHOM
XapaKTepUCTUKU PaTUallMOHHOTO peXruMa B Topax.
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Tabnvua 1.16

PaauanmonHblii 0ajanc 3a CYTKHM HAa Pa3HBIX BbICOTaX, DIbOpyc
Radiation balance for the day at the different altitudes, Elbrus

[yHKT U3MepeHui AbconioTtHas Bun Anbbepno B
BbICOTa, M NOBEPXHOCTH kan/cm2 Mk /m2

CennosuHa dnbbpyca 5300 cHer 0,74 -12 -0,5
®upHoBoe none 3750 cHer 0,62 172 7,2
lapabaium 3360 cTapbli cHer 0,44 271 11,4
Kapauayn 3250 nep 0,40 321 13,4
Npuk 2810 nen 0,31 356 14,9
Bonblwon Azay 2620 nen 0,33 395 16,6

IIpencrapnser UHTepeC CpaBHEHME Pe3yJIbTaTOB U3-
MepeHUli KOMITOHEHTOB paaMallMOHHOTO OajlaHca Jies-
HUKOBOI TTOBEPXHOCTU W MOPEHBI BOJIM3U JieqHUKa. B
KayecTBe OJHOTO M3 MPUMEPOB PACCMOTPUM JaHHBIC Ha-
omoneHuit Ha JegHUKe Kapadayi, pacmosiokeHHOM Ha
CeBEepHOM CKJIOHe Dipbpyca (taba. 1.17). Kak BugHO u3
TaOJMIIbI, JaXe MPU OYeHb HU3KOM 3HAUCHUM ajbOemo
MIOBEPXHOCTY MOPEHBI TIOTEPs TeIlla 3a cYeT B, Tak Be-
JIUKA, YTO paauallMOHHBIN OallaHC JIeTHUKA 3a JeHb OKa-
3BIBAETCS BBIIIE, YeM MOPEHBI.

CxofHbIe TaHHbIC OBLIM TOJTYyYeHbl HAMU U Ha Jie/-
Huke ['omyouna (Kuprusckmii xpeber, 3440 M) 3a 7 coi-
HEUYHBIX JHel B aBrycte 1982 r. (tabmn. 1.18). 3a ToT Xe
riepuon i JiegHuka [ony6ruHa ObUTM pacCYMTAaHBI TaK-
K€ HOYHBIE BEIMYMHBI By U CYTOYHEIE — PAalUallMOHHO-
ro 6anaxca (tabma. 1.19).

TakuM 00pa3oM, U B JHEBHBIE Yachl, U B IIEJIOM 3a
CYTKM PaauallMOHHBIN OajaHC JeTHUKOBOM IMTOBEPXHOCTH
B 00JIaCcTH abJSAIIMU OKa3bIBACTCS BBIIIIE, YeM MOPEHBI.

HauGonee miuTeNbHBIN Psiil CHHXPOHHBIX U3MeEpe-
HUI CYTOYHBIX BEJIWYUH paguallMOHHOTO OajaHca To-

B/Q
0,8

0,6

0,4

0,2

| | |
2 3 4

Beicora

Puc. 11. U3MeHeHus ¢ BbICOTOM OTHOLIEHWA paauauroHHoro 6a-
NaHca K CyMMapHOW COJIHeYHOMW paguaunn B/ Q B nep-
HUKOBOM 30He KaBkasa. 1 — nefHuk, 2 — MopeHa

Fig. 11. Changes with altitude of net radiation relation to
total solar radiation B/ @ in glaciated zone of the
Caucasus, 1 — glacier, 2 — moraine

BEPXHOCTH JIbJIa M1 MOPEHBI MMeeTCs 10 JIEMHUKY Mapyx
(Jlennuk Mapyx, 1988). B obnactu abasuuu jeaHUKa
(2540 M) ucnosb30BadKM CTAaHIAPTHEHIA CIIOCOO, — BEINU
HabmomeHUs dyepe3 3 yaca aKTUHOMETPUYSCKUMU TIPH-
Oopamu, Ha MopeHe HIKe JiemHuKa (2500 M) — myTeMm
peructpanuu 3a cytku (0 — 24 9ac) ¢ MCHOJIb30BaHUEM
uHTerparopa tuna X-603. [TosToMy pe3yabTaThl U3MeEpe-
HU paguallMOHHOTO OajlaHca MOXHO COIMOCTaBUTh
JINIIB ITyTEM OCPEIHEHUs 3a OOJIBIION MHTepBal Bpeme-
HU — JAeKaay Wiu OoJiee MPOAOKUTEIbHBIN MepUOI.
Anbbeno nbaa B 00sacTu abiasiUM COCTABJISIO B Cpell-
HeM 0,21; MOpeHBI, TOYHee, CKaJIbHOIO OOHAXKEHUsI, T10-
KpbeITOoro Menko3eMom, — 0,10. Pe3ynbraTtel pacueToB pa-
JMAIIMOHHOTO OajlaHca B IBYX Ha3BaHHBIX IMyHKTAxX Mpei-
craBJieHbl B Tabu. 1.20.

Hannbie Tabdn. 1.20 cBUOETEIBCTBYIOT O TOM, YTO
pamMaliMOHHBIN GaJlaHC TTOBEPXHOCTU OTKPBITOro (He3a-
MOPEHEHHOT0) JibJla B 3TOM paiioHe mpuMepHo B 1,5 pasa
BBIIIE, YeM OOHAaXEHHOM TOBEPXHOCTU 3eMJIM TIPU OIM-
HaKOBOM MPUTOKE KOPOTKOBOJIHOBOI paauainuu. He-
CMOTpSI Ha OYeHb HU3KHE 3HAYCHUS albOeI0 MOPEHBI, e¢
pagvallMOHHBIN OaJlaHC MOCTOSTHHO BBIpaXkaeTcsl Gosee
HU3KMMM BEJIMIMHAMU B OCHOBHOM BCJIEICTBUE POCTa
COOCTBEHHOTO M3JIyYeHUsI HaTrpeBIICCs THEM MOPEHBI 1
CKaJIbHBIX TIOPOJ TEMHOTO 1IBETA.

1.5. PacueTr KOMINOHEHTOB PAMAIIMOHHOTO
Oaanca 11g Bceil MOBePXHOCTH JIeTHHKA

[Ipu mmpoBenennu ucciengoBanuii B mepuonsl MIT,
MI/l u B mocieaymolre roabl COCTABISIONINE Paarali-
OHHOro 0ajlaHca M3MEepPSIIUCh, KaK MPaBUJIO, B OAHOM-
JIBYX TOUYKaX JIEAHWKA, B PE3yJIbTaTe Yero ObUIM TTOTyYEHbI
CBENIEHUSI O PaAUMallMOHHOM peXUMe HEOOJIbIINX y4acT-
KOB TOPU3OHTAJIbHOW MOBEPXHOCTU JIEAHUKOB B Y3KOM
Mara3oHe METeOPOJIOTMYECKUX YCIOBUH (MHOTHA aHO-
MaJibHBIX). B TO e Bpemsi, Kak ObUIO TOKa3aHO BbIIIE, B
YCJIOBUSIX TOPHBIX JIEAHUKOB HEOIHOPOAHOCTh MOACTUIIA-
I011Ie¥ TOBEPXHOCTH, HAJTMUYME Pa3IMYHO 3KCITOHUPOBAH-
HBIX CKJIOHOB TIPUBOIUT K OOJIBIION TTPOCTPAHCTBEHHOM
M3MEHYMBOCTH XapaKTepUCTUK PaauallMOHHOrO OajaHca.

Ha omnpeneneHHoM aTamne pa3BUTUS BHIYMCIUTEb-
HOW TEXHUKM M HAKOTUJIEHUS HAIIMX 3HAHWU O 3aKOHO-
MEPHOCTSIX U3MEHEHUSI COCTABJISIIOIINX PAAUALIMOHHOTO
OanaHca JIEAHUKOBOUW TMOBEPXHOCTH B MPOCTPAHCTBE U
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Tabnvua 1.17

Cocrapisiomye paIuandoHHOro 6ajaHca B CHbIi 1eHb ¢ 6 10 18 yac, 18 aBrycra 1961 r., texnnk Kapauayn
Radiation balance components for clear day from 6 to 18 h. on the glacier and moraine, 18 August of 1961,
Karachaul Glacier (the northern slope of Elbrus)

MyHkT HabniogeHni | Anbbeno Kkan /cm2 Mk / m2 B/Q
© B8 B B © B, B B

NepHuk 0,36 662 424 16 440 27,7 11,8 0,7 18,4 0,66

MopeHa 0,11 626 557 -127 430 26,2 23,3 -53 18,0 0,69

Tabnvua 1.18

KoMnoHeHTBI paManoHHOT0 0ajIaHca MOBEPXHOCTH JieJHHKA U MOpeHbl, 8 — 17 yacoB, moab 1962 r., sennuk Toxyouna
Radiation balance components of glacier surface and moraine, 8 — 17 h., Golubin Glacier, July of 1962

MyHkT HabniogeHni | Anbbeno Kkan /cm2 Mk /m2 B/Q
© B8, B, B © B, B B

JNlegHuk 0,21 594 469 -20 449 249 19,6 -0,8 18,8 0,76

MopeHa 0,09 596 542 -112 430 25,0 22,7 -4,7 18,0 0,72

BO BPEMEHM CTaJI0 BO3MOXHBIM ITOCTAaBUTh U B OTpEIC-
JICHHOM Mepe PEelIMTh 3a7ady O pacueTe MoJeil 3THUX
KOMITOHEHTOB, a TaKXXe OIICHUTh KOJMYECTBEHHO BJIUS-
HUE XapaKTepUCTUK peibeda (3aKpHITOCTU TOPU3OHTA,
OPUEHTALIMM W KPYTU3HBI OTAEIbHBIX YYaCTKOB JICTHM-
KOBOI TTOBEPXHOCTH) Ha MHTEHCUBHOCTH TMPSIMON COJI-
HEYHOM paaualliy U e¢ U3MEHEHHUE B TeUCHHUE Iepruoaa
abaauu.

B OGamaHce pamMalMOHHOTO TeIia BKJIAI MPSIMOM
COJIHEUYHOW pajualliM B TasTHUE CHETa W JIbAa SIBJIACTCS
pelraimuM B GOJBITMHCTBE JICTHUKOBBIX PAliOHOB U
JUISI OCHOBHBIX THMIIOB TIOTOIBI, OTMPEAC/ISIONINX MaKCH-
MAaJIbHYI0 MHTEHCUBHOCTh abnsauuu (A u K;). Kpome To-
ro (m 310 TiIaBHOE), 3(PPEKTUBHOCTh BKJama IPSIMOM
COJIHEUYHOW paauallii HanboJsiee CHIIBHO, IO CPaBHEHUIO
C IpYyrUMU KOMITOHEHTaMM paauallMOHHOTO OajaHca, 3a-
BUCHUT OT pejibedpa KaK caMol MOBEPXHOCTH JITHUKA,
TaK ¥ TOPHOTO OOpaMIICHMS.

CBeneHMsT 0 MPUTOKE COJIHEUHOW pamualvu K pas-
JINYHO 3KCTIOHUPOBAHHON MOBEPXHOCTU MOTYT OBITh MC-
MOJIb30BaHBl BO MHOTMX IpaKTU4YeCKuX objactsax. ITo-
3TOMY PELICHMIO 3TOM 3aJa4y TMOCBSIIEHO OOJIbIIOoe KO-
JIMYECTBO PabOT, aBTOPHI KOTOPBIX IpemiaraioT Gopmy-
JIBI, HOMOTPaMMBbI U TaOJUIIbI, O06JIeTYalOIMINe pacueThl
HYXHBIX MmapameTpoB. B 50 — 60-e rombl HauboJiee I1Iu-

poko mpumeHsiiack popmyna A.H. Topnosa (1938) mus
pacueTa MHCOJSALUM HAKJIOHHOH MOBEPXHOCTH S

Se =Sulcos Ag sina cos(A4 - ) +sin kg cosal, (1.5)

rae S,, — IpsAMas CONHEYHAas paaMalus Ha MepIeHINKY-
JISPHYIO K COJTHEUHBIM JIy9aM MOBEPXHOCTb MPU aTMO-
cdepHoii Mmacce m; hy u A — Bbicota u asumyT ConHua,
0 — YToJI HaKJIOHA CKJIOHA, ) — a3uMYT MPOCKIIMU HOP-
MaJii K CKJIOHY. 3aBUCUMOCTh ITOTOKa MPSMOI COJHEY-
HOI paanaluy OT YIJIOB HAKJIOHA JUISI pa3HbIX OpUEHTA-
LM ¥ TaT MOXeT ObITh HalifieHa IO TabJWIIaM, TTPUBO-
muMbeiM A.H. T'opmoBeiM. CKJIOHOBBII KO3(hDUIIMEHT,
T.€. OTHOIICHWE TPSAMOM COJHEYHON paaualiiu, TOCTY-
naloueil Ha 3KCIOHMPOBAHHYIO MOBEPXHOCTD S, K TOH
XK€ XapaKTepUCTUKE Ha TOPU3OHTAJIbHYIO TTOBEPXHOCTh
S, TIPU OMHAKOBOW 3aKPHITOCTU FOPU30OHTA BBHIPAXKAET-
cs caenyonieit (opmyoii:

K, =ctg hgsina cos(A - y) +cos a, (1.6)

M.C. AsepkueB (1939) npemnoxun ajs obierye-
HUS pacyeToB BCIIOMOTaTeNIbHbIC T'padUKM, TaGIUIBI 1
HoMmorpaMMbl. Mlcxona us toro, uto S, = S, cos © (rae ©

Tabnvua 1.19

bananc 1MHAOBO/HOBOM pamuamiu B, ¥ paTuanioHHbIii 0ananc B NOBEPXHOCTH JIETHUKA  MOPeHbI, JeaHuk I'omyonna
Long-wave radiation balance B, and net radiation B of glacier surface and moraine, Golubin Glacier

Mokasartenb Bpems cytok kan /cm2 Mk / m2
NefHUK MopeHa NefHUK MopeHa
IeHb -20 -112 -0,8 -4,7
B, HOub -82 -94 -3,4 -3,9
CYTKM -102 -206 -4,2 -8,6
B CYTKH 367 336 15,4 14,1
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Tabnuua 1.20

CyTounble 3HAY€HHs PAAMANMORHOro 0AIAHCA B CPeHEM 32 IeKaldy 14 abaa (B, ) n HeennnkoBoii nosepxnoctu (B, ),
Jenunk Mapyx, uwoabs — asryct 1970 r.
The daily values of radiation balance in the average for decade for ice (B,,) and ice free (B,,) surface,
Marukh Glacier, July — August of 1970

Mecsuy Hekapa kan /cm2 Mk /M2 B,/B,
nep MopeHa neg MopeHa

Mionb 2 419 281 17,6 11,8 1,49
3 322 209 13,5 8,8 1,54

Asryct 1 336 217 14,1 9,1 1,55
2 270 169 11,3 7,1 1,60
3 245 154 10,3 6,5 1,59

CpegnHee 318 206 13,3 8,6 1,54

— YTOJI TIaICHUST COJTHEUHBIX JIydeid, T.e. YTOJI MEXIY Jy-
YyaMy 1 HOPMaJIblO K MOBEPXHOCTU B JAaHHOM TOUYKE), OH
paccyuTtan cos © IS Pa3IUIHBIX COUETAHUM BBICOTHI
CosiHIIa, a3UMYTOB TIJIOCKOCTA @ M YTJIOB HaKJIOHA d.
HomorpaMMBbl TTOCTpOEHBI ISl BBICOT cojiHa ot 0° 10
90° gepe3 5°, BXOMHBIMUA HapaMeTpaMu IJIsd MOTYyYCHUS
cos © ciyXar BeJIMYUHBI ¢ U .

Haubonee monHas cBogka MPUMEHSIEMbBIX METOIOB
pacueTa IpsIMOI, pacCessHHOM, CyMMapHOM paauanuu,
3 PEeKTUBHOTO M3IYYSeHUSI W paguallMOHHOIO OajaHca
HaKJIOHHOH TIOBePXHOCTH, a TaKXKe aHaJM3 Pe3yJIbTaTOB
pacvyeToB M MU3MEPEHUI M BBISIBJICHHBIX 3aKOHOMEPHOC-
Teil pagualMOHHOIO PeXWMa HAKJIOHHBIX U Pa3IMIHO
OPMEHTUPOBAHHBIX TTOBEPXHOCTEN COMEPXKUTCS B paboTe
K. 4. KongparseBa u np. (1978). B wactHocTH, B Helt
MpYBeAcHBI KO3(MDMUIIMEHTHI IS TiepecyeTa CPeIHUX CY-
TOYHBIX CYMM IIPSIMOM COJTHEYHOU pagvalliy ¢ TOPU30H-
TaJbHON TMOBEPXHOCTH Ha HAKJIIOHHBIC PA3JIMYHBIX OpH-
EHTalluil 1 YIVIOB HAKJIOHA JUISI KaXKIOTo Mecslia rola B
uHTepBaie mupot 40 — 68°.

C y4eToM BceX HeOOXOMMMBIX MapaMeTpoB — JUIS
JI060# IMUPOTH M B pa3INIHbie MOMEHTHI JHS WU Tona
— BBIpaXXeHUe I pacdyeTa MOTOoKa MPSIMO COJTHEUHOM
pamuanuu K ckioHy umeer Buna (Cmonsikos, 1929; KoH-
nIpaTheB U 1p., 1978):

S, =8, [cosa(sin ¢ sin &+ cosp cos cos T) +
+sin a{cos Y[zgd (sin ¢ sin & + cos h cos cosT) —

-sin dsec ] +sin Ycos sin T}, (L.7)

rae ¢ — reorpaduyeckas MUpoTa, O — CKIOHEHUE
CodHiia, T — vacoBoii yros CoyiHIIa, OTCUUTHIBAEMBIN OT
MOMEHTa UCTUHHOTO TOYIHS, OCTaIbHbIe 0003HAYCHUS
Te Xe, 9yTo 1 B ¢opmyie (1.3).

OpmHa W3 TepBBIX TOMBITOK pacyeTa ToJiel paaua-
IIMOHHOTO OajaHca, TYpOYJIEHTHBIX MMOTOKOB TeIlla U
BJIaTd U 3aTpaT Tella Ha TasHue ISl BCel TMTOBEPXHOCTH
ObUTa caesaHa 1mo HabmoneHusaM Ha JegHuke UTAH c 23
utosst o 3 ceHTa0ps 1959 r. (Amamenko, 1968). Ipu
9TOM TIPUMEHSIACh Cleaylolias MeTonuka. B ocHOBY
OBLIY TTOJIOKEHBI CTAllMOHAPHBIC U3MEPEHUS, TIPOBOINB-

muecss B CpelHell yacTy (UPHOBON 30HBI U Ha SI3bIKE
JIemHUKa. 3aTpaThl Terla Ha abJIAIuio ONpeaesuIiCh 1O
pe3yJbTaTaM u3MepeHuii 6ojiee yeM B 50 TOYKax JIeTHU-
ka. PannanvoHHbIil 6ajiaHC B 3TUX TOYKAX ObUT MOJyYeH
cienyonM croco6om. IpsimMast coHeyHast paguaiiust
paccuuThIBaiack ¢ moMolunbio ¢opmynsl A.H. T'opoosa
10 3aJIaHHO OpUEHTAllUM U KPYTU3HE CKJIOHA, ISl YeTO
OBbLIM MOCTPOCHBI ClieMabHbIe HOMOTpaMMbl. CyTou-
HbIE CYMMBI MHCOJISILIMM ONPEIS/ISUINCh TIaHUMETPUPO-
BaHUEM TPaUKOB CYTOYHOTO XO/Ia C YYETOM JAaHHBIX O
MPOMIOJIKUTEIBHOCTU COJTHEUHOTO CUSTHUS TI0 TeJIMOorpa-
by 1 3aTeHEHHOCTH TOPU3OHTA.

Paccesnnas pamnanus u 3¢ GEeKTUBHOE M3IIydeHUE
ObLTM TIOJIyYeHBI TI0 JaHHBIM CTAllMOHAPHBIX HaOJOMIE-
HUI ¢ y9eTOM XapaKTepa IMOACTUJIAIONICH TOBEPXHOCTH.
IIpu pacyete GanaHca KOPOTKOBOJHOBOW paavalliyd MC-
MOJTb30BAIMCH TAHHBIE aTb0EIOCHEMOK, KOTOPhIC CHCTE-
MaTUYeCKM TIPOBOAMIIMCH Ha TIPOTSIKEHUM BCETO TIEPHO-
na abusiuyu. [1py HaTOXXeHUW IBYX KapT — 3aTpaT Teruia
Ha abJsILIMIo U paauallMOHHOTrO GajlaHca — CyMMapHBIi
MPUTOK TYypOYJIEHTHOTO TeIlIa M3 BO3/IyXa W TeTlla KOH-
JIeHCaIMM ObLT TIOJy4eH KaK pa3HOCTh Ha3BaHHBIX DHEP-
TeTUYECKUX XapakTepucTukK. K coxkaseHuio, Kapra pac-
TpeaeieHus] paaualilMoHHOTO OajlaHCca B OMMCHIBAEMOM
padore B.H. AmameHKO He MPUBOIUTCSI, HO YKa3bIBacT-
csl, UTO paauallMOHHBIN OajaHC Jaxke NP CYIIECTBEHHO
pa3IMYHOM XapaKTepe MOBEPXHOCTU W HEOAMHAKOBOM
JIJIUTETLHOCTH COJIHEYHOTO CHSTHMSI B Pa3HBIX YacTsIX
JIETHUKA OTJIMYaeTcs HeOONbIIONW M3MEHYUBOCTHIO B
MPOCTPAHCTBE IO CPABHEHUIO C TYpOYJICHTHOM COCTaBJIs-
folllell M 3aTpaTaMu Teljia Ha TassHue. Juis obGiacreit
CHeTa U JibJla PaIuallMOHHBIN OajlaHC pa3InvaeTcs MeHee
yeM BABoe. JlaHHBIE O TTPOCTPAHCTBEHHOM M3MEHYMBOC-
TA TYpOYJICHTHBIX MOTOKOB TeTUIa PacCMaTPUBAIOTCS T10-
npobHee B pasnene 2.3.

Kak yxe ymoMmuHanoch B paszaeie 1.2, B Hauane 60-x
TOZIOB TIpM TTOATOTOBKE ATiaca JIGAHUKOB DIbOpyca Jia-
OopaTopueil a3podoTomMeTonoB reorpaduieckoro ¢a-
KynbTeTa MI'Y OBLIM MOCTPOEHBI, B YACTHOCTH, KapThI
pacnipeneeHus] alb0besno U MPSIMOM COTHEYHOU pamua-
UK (C y9eTOM OPUEHTAUMU U KPYTU3HBI OTACHBHBIX
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YJ9aCTKOB) IJISI CepeavHEl Itepuoga abasuun. B pabore
(KpaBmona, 1967) ot KapThl IPUBEACHBI B YepHO-0€IOM
BapuaHTe, B ATyIaceé CHEXHO-JIEOBBIX PECypCOB MHUpa
(1997) — B KpaCOYHOM UCITOJTHEHUH.

s pacueta anpbeno MCIOJb30BAIMCh KaK adpo-
(orocHUMKU (TIpY OTpenesieHUU TpaHWI] CHeTa W Jibaa
pa3HO¥ CTEeNeHU 3arpsi3HEHHOCTH), TaK U Pe3yIbTaThl
MapIIpyTHBIX U CTAlIMOHAPHBIX M3MEPEHUI 3TOTO IMapa-
MeTpa B JieTHue nepuonbl 1958 — 1962 rr. Bcero 6bu10
BBIZIEJICHO 7 TMIOB IMOBEPXHOCTH JICTHUKOB — OT CBEXe-
IO CYXOrO CHera, BBITIABIIETO MPHM OTPUIIATEIBHOUN TeM-
neparype Bo3ayxa (ansbemo 0,70 — 0,80) mo mpma, mo-
KpbeiTOoro paspexkeHHbIM (0,15 — 0,20) mIm CIUIOIIHBIM
(0,10 — 0,15) mopeHHBIM 4YexsioM. YTOoOBI OLIEHUTH ILIO-
IIaab BCEX TUITOB TIOBEPXHOCTH, aJIbOEIO KOTOPHIX OIpe-
NIEJISUIOCh B OTHCNIBHBIX TOYKAX, ObLIM TIPUMEHEHBI aHa-
JIU3 KapT CHEXXHOTO TTOKpOBa M JenmdpoBKa a3podoTro-
CHMMKOB (C YI€TOM TeMIIepaTyphl BO3/IyXa, IIPU KOTOPOii
BBITIAZIa]T CHET — OTPUIATEbHON WJIM TTOJIOXKHUTEIbHOI;
B KauyeCTBe KPUTEPUST UCITOIb30BaINCh n30TepMbl 0 °C B
13 gac.). IIpocMoTp YepHO-0€IBIX U LBETHBEIX (POTO-
CHMMKOB TTO3BOJIVJI BBIICJIUTh MeCTa aKTUBHOTO TasTHUS
cHera 1 upHa.

Pacuer B.W. KpaBiioBoii mputoKa ImpsIMOIi COTHEY-
HOW pagualli¥ Ha CKJIOHBI pa3HOW OpMEHTAIlMU W KpYy-
TU3HBI 3a SICHBIN eHb 30 WIOJIS 1T BCell 30HBI OJieieHe-
HMS DipOpyca ObUT BBITTOJTHEH HA OCHOBE CTAIIMOHAPHBIX
AKTMHOMETPUYECKUX HAOMIOACHUM, TTPOBEACHHBIX HAMU
Ha (PMPHOBOM IIOJIe €ro I0XHOro ckioHa (3750 M) B uio-
e — aprycte 1958 — 1960 rr. Wcnonb3oBanuch ¢hopmy-
Jibl 1 Tabnuiel A.H. Topnosa (1938), BeruuciaeHHbIe IS
42° c.m1. 6e3 y4yeTa 3aKpBITOCTA TOPU30HTA. DTU BCIIOMO-
rareJIbHbIe MaTepuaibl MPUMEHUMBI M B TaHHOM palioHe,
MTOCKOJIbKY OOJIbIIIast 4acTh JISMHUKOBOW 30HBI HAXOIWT-
CA BBIIIE OKpYKaIOIuX rop. B aTom ciyyae HeOombIMe
OIIMOKY MOTYT OBITh JIMIIb HAa OTACIbHBIX BBIBOTHBIX
JIEMHUKAX, PacIOJOXEHHBIX B TIIyOOKMX MOJMHAX (TaKWX

kak bomnpmioir Azay, MUpuk). Kpome Toro, mpu pacuerax
HUCTOJb30BAJNCh CIEIIMATbHO COCTABJICHHBIE KapThl
OpPUEHTALIMM M KPYTU3HBI Bcell 00yacTH oJieneHeHUs
Dnpbpyca, MO3BOJMBIIKE BBIACIUTh YIaCTKU C Pa3HBIMU
3HAYCHUSIMU 3TUX TTapaMeTpOB.

W3 npuBeaeHHbix B paborax (Kpasuosa, 1967; At-
JIac CHEXHO-JICIOBBIX pecypcoB mupa, 1997) xapTh u
TaOJMYHBIX JaHHBIX (Tabi. 1.21) ciaemyeT, 94TO B yCIOBU-
SIX SICHOUM TOTOABI 3HAYMTEIbHBIEC TUIONIANN I0KHOTO
CKJIOHa D1pOpyca IMOJIyYyaloT MOBBIIICHHOE KOJUYECTBO
KOPOTKOBOJIHOBOI1 3Hepruu: 675 — 700 xan/(cM2-IeHB)
(28,3 — 29,3 MJIx/M2). BOCTOUHBIIT CKJIOH TaKXe XOpO-
o obecrieuyeH pagdallMOHHBIM TeruioM: 650 — 675
Kan/(cm2-meHs) (27,2 — 28,3 Mmx/M2). 3aTo Ha ceBep-
HBIX CKJIOHAX MPUTOK IMPSIMO# pamvaliiy MEHbIIe Ha
20% mpu KpyTusHe ckioHa 6onee 20° u Ha 40% — Ha
wIomankax kpyde 40°.

DKCcIepuMeHTaIbHbIE pacyeThl TOJIE COCTAaBIISIO-
WX PaguallMOHHOTO GajlaHca U anbbemo ObUTA CaeaHbl
HaMmu s JieqHuka Mapyx 3a 6e3001auHbIi JeHb 15 uto-
ns. [IpeaBapurensHo Ha KpynmHoMaciutabHowm (1:10 000)
TJIaHe JIGAHUKA OBUIO BBIIEICHO 54 3JIeMEeHTapHBIX TUIO-
manku (mo meroauke, rnpennoxeHHoit I1.A. Yepkaco-
BBIM, — OHa OyIeT omucaHa HIKe) 1 I KakIoi U3 HUX
OIpenesIeHbl CTEMeHb 3aKPBITHSI TOPU3OHTA, CPEIHUIM
Yrojl HaKJIOHA W a3uMYT MPOCKIIMU HOPMAaJU K CKJIOHY.
Hanee mo MarepuasaM aKTMHOMETPUIECKUX M3MEPEHUI
B (DMPHOBOIT 30HE 32 HECKOJIBKO SICHBIX THEH B cepennHe
WIOJIS OBLT TTOJTyYeH OCPETHEHHBIN THEBHOM XOM MPSMOii
COJTHEYHOI paJuaivy Ha MOBEPXHOCTh, MEPIEHINKY-
JISIPHYIO COJIHEYHBIM JTIydaM.

Ha ocHoBe mepeurcaeHHBIX TTapaMeTpoB TI0 HOMO-
rpammaM M.C. ABepkuena (1939), onuvcaHHBIM BBIIIIE,
OBbLTM pacCUYMTaHbl THEBHBIC 3HAYCHUS MPSIMOIN COJHEU-
HOW paamaluy, MOCTyIaIell Ha (GU3NIeCKyI0 TTOBEpX-
HOCTb JICITHWKA, JJIST KaXIou 13 54 BbIIEICHHBIX TIIOIIA-
nok. Kak BugHO u3 puc. 12a, Hanbosblee KOJMYECTBO

Tabnuua 1.21

IIpuToK NpsAMOii COTHEYHO! PATUAIMA HA CKJIOHBI PA3HOI OPHEHTAIINH ¥ KPYTH3HbI 32 scHbIi JeHb 30 mons, Dabopyc
The income of direct solar radiation on the slopes of different orientation and angle slope for clear day 30 July,
the Elbrus, 43° N (calculated data)

npﬂMaFl COJIHeYHasa paguauuma

OpwueHTauus cknoHoB | Yron HaknoHa,rpaa.

kan /cm2 Mk / m2
675-700 28,3-29,3 0 0-27
C 0-5
650-675 27,2-28,3 B, 3 0-15
10 27-33
C 5-15
600 - 650 25,1-27,2 B, 3 15-30
10 > 40
550 -600 23,0-25,1 C 15-22
B,3 30-40
500 - 550 21,0-23,0 C 22-30
B, 3 > 40
400 - 500 16,8 - 21,0 C 30-40
meHee 400 meHee 16,8 C > 40
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COJIHEYHOTO Tellia 3a JeHb IMOJIYYaroT CKJIOHBI BOCTOY-
HOII opueHTauMu B (pUpPHOBOM 30HE jJemHnKa — 1o 900
Kan/cm? (37,7 MJIxx/M2), HauMeHbllIee — YJacTKU SA3HI-
Ka, oOpallleHHbIE Ha CeBEPO-CEBEPO-BOCTOK, — OKOJIO
700 xan/cm? (29,3 MIx/M?2). UHCOMALMS 3HAYNTETBHOMN
YacTHU JIeAHMKA HaxomauTcs B mpenenax 720 — 850
kain/cm? (30,2 — 35,6 MIx/m2). Kone6aHus S, 1o mio-
IaaM JIeMTHUKA COCTaBIAoT mpuMepHo 30%.

ITockonbKy anbbeno JeAHUKOBOU MOBEPXHOCTHU
TIpeCTaBIsAeT BeCbMa U3MEHUMBYIO B TIPOCTPAHCTBE U BO
BPEMEHHM XapaKTepUCTUKY, ObLIO IPUHSTO €r0 TMIOTETHU -

Puc. 12. Pacnpeaenernne Ha noBepxHOCTH nefHuka Mapyx
npaMoi conHeuHol paguaumu (a), anbbeno (6), H6a-
NlaHca KOPOTKOBOJIHOBOW pajuaLuy (B) U pagraLUoH-
Horo 6anaHca (r) B ACHbIN feHb B cepeauHe uions,
kan/(cm2-cyTt). 1 — rpaHuLa CE30HHOrO CHera,
2 — yyacTKW 3aMOpPEeHEHHOMU NMOBEPXHOCTH NIeiHUKA.

Fig. 12. Distribution of direct solar radiation (a), albedo (6),
short-wave radiation balance () and net radiation (r)
on Marukh Glacier surface in clear day in the middle of
July, cal/(cmz-day). 1 — season snow line, 2 — areas
of glacier surface under moraine

A.Il. Boaowuna

YecKoe pacripeiesieHre, OCHOBAaHHOE€ Ha MHOTOJIETHHUX
anpbenocheMKax B cepenute wions. [lojoxeHne TpaHu-
1Ibl CE30HHOTO CHera Ha puc. 126 ycJIOBHOE, OHO COOT-
BETCTBYeT peajibHOM rpaHuiie Ha 20 uwonsg 1968 r. dnsa
MOJly4eHUsI CYMMapHOW paaualuy THEBHBbIC 3HAYCHUS
MPSIMOM COJTHEYHOM paavalluy ObLTA YBEJIWYEeHBI Ha 69
Kaia/cm? (2,9 MJx/M2) B dupHOBOil 30He U Ha 60
Ka/em? (2,5 MJIxx/M2) — mst o61acTu abuIsimn.

Kaxk memoncTpupyer puc. 126, Konedbanust d6amraHca
KOPOTKOBOJIHOBOM paualliM B Mpeesiax 30HbI JeTHUKA,
TTOKPBITOM CHETOM, COCTaBISAIOT oKono 10%, Huke rpa-
HULBI CE30HHOTO CHETa ITPOMCXOMUT PE3KUii CKavoK B, :
B LIEHTPAJIbHOM YacTHU 00JIaCTM OTKPHITOro (He3aMope-
HEHHOTO) JibJa 6ajaHC KOPOTKOBOJHOBOW paavialluv B
1,5 pa3a OoJbllle IO CPaBHEHUIO C €r0 3HAYCHUSIMU B
cpenHeil 9yacTu (MPHOBOI 30HBI.

BajaHc ITMHHOBOTHOBOM pagualiy, 3HaHUE KOTO-
pOro HEOOXOAMMO IMPU pacyeTax CYTOUHBIX BEJIVYUH,
ObLT MPUHSAT PaBHBIM B IyHKTaX U3MEpPEHUI (PUpHOBOIL
30HBI M 00JIacTU abJSIIUM, COOTBETCTBeHHO, -100
Ka/eM? (-4,19 MIIx/M?2) u -50 xan/cm? (-2,1 MJIx/M2),
B OCTaJIbHBIX YaCTSX JIGAHWKA OH ObUT MHTEPITOJIMPOBAH
MEXIy yKa3aHHBIMU 3HaueHussMU. Kak BUIHO U3 puc.
12e, BBINIe TPAHUIIBI CE30HHOTO CHETa pamavallMOHHBIN
OajlaHC 3a CYTKM B sicHyI0 Ioromy MmeHsiercss oT 300 mo
450 kan/cm? (12,6 — 18,9 M/Ixx/m2). TIpu 3ToM JeBHIit
6OpT JIeMHWKA, 9KCITOHMPOBAHHBIM Ha [OTO-3armaj, Xa-
pakTepusyeTcs Hanbosiee 61aronmpUATHBIMU SHEPTETUYC-
CKHMMM YCJIOBUSIMM, UTO CBSI3aHO C MaKCUMAaJIbHBIM TIpH-
TOKOM TIpSIMOi COJTHeUHOU pamuanuu. B obmactu or-
KPBITOTO JIbJIa PaavuallMOHHBIN GajlaHc Oojiee YeM BIBOE
BBIIIIE IO CPAaBHEHUIO C €T0 3HAYCHUSIMM B BEPXHEN yac-
™1 (pupHOBOI1 30HBI. [IpuBemeHHble HA puc. 12 KapTh
pacnpenenenus S, B, By u B (a TakXe pacyeTHOH ab-
JIIUMU) Ha JiemHuKe Mapyx momeleHbl B ATiace CHeX-
HO-JIeIOBBIX pecypcoB mupa (1997).

IMpuHIMIANTBHO WHAsT METOIMWKA pacdyeTa KOMITO-
HEHTOB paaualMOHHOTO OajlaHca BCeil MMOBEPXHOCTU
JIAHWKA, a TaKKe psiia IPYTUX XapaKTepUCTUK, OTpaXka-
IOIUX OCOOEHHOCTU PAaaUallMOHHOTO peXnMa Ha TaH-
HOM JienHuKe, Obla pazpaborana [1.A. UepkacoBeiM
(1980a, 19806) c npumenenuem DBM. [lns peuieHus
9TOI MpoOJIeMbI B KaUueCTBE UCXOAHON MHMOPMAIIUK He-
00X0IMMO MMETh ToTorpacduiecKre KapThl JITHUKOB,
Ha KOTOPBIX XOPOIIO YUTAaeTCsA peibed; pe3yabTaThl Ha-
OmoneHN (KaK MUHMMYM) OJHOM aKTMHOMETPUYECKOMN
CTaHIIMU, PACITONIOKEHHON Ha JISMHWUKE WJIW B CpeaHei
YacTH €TO JOJMHBI; TaHHbIe aTbOeI0CheMOK Ha TIIOIIAIN
BCETO JIEMHUKA.

Ha nauanbHOM 3Tare paboThl Mpexiae BCero Heoo-
XOIWUMO BBIACIUTH Ha KPYIMHOMACIITaOHOW TOormorpadu-
YecKo# KapTe JieMHUKa TaK Ha3bIBacMbIe dJIeMEHTapHbBIE
TUTOIIAJIKH, T.€. YIACTKM TMOBEPXHOCTH C OAWHAKOBOM
opueHTauuei u yrioMm HakjoHa. CHavaia onpenesstoT-
cs cpemHMe pa3Mephl TUTOmAmoK. s 3Toro HeoOXomu-
MO TIOCTPOUTHh HECKOJIBKO TMPOMOJIbHBIX U TMOTEPEUHBIX
TUTICOMETPUYECKUX TTpoduiieii (TaHHbIe CHUMAIOT C
KPYITHOMACIITAOHOTO TIIaHa, €CJIA JISAHUK HeOOJBIION,
1 — 2 kM2, T0 1:5 000).
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Ha stux npodmisix HaMe4JaroT TOUYKM Ieperuba pe-
Jbeda, mocye 4ero odIee MPeBbIIEHUE MEXIY KpaltHM-
MU TOYKaAMU MPOMWIIA JeSIT Ha YUCIO YUYACTKOB MEXKITY
TOYKaMHM Tepernda, Imojydasl TaKuM oOpa3oM CpeaHIO
BBICOTY ydyacTka. 3aTeM OepyT OCPeIHEHHYIO BEIUYMHY
TIPEBBIIICHUST TI0 BCeM Mpo@miIsiM. DTO M eCTh Iar it
pa3bMBKU Ha dJeMEHTapHbIe TUIOIMIAAKK IO TOPU3OHTA-
nam. TTocye aToro Ha IMjaHe TMPOBOISTCS TPAHUIILI, pa3-
NIeJISIIoNIe pa3HOHAIIpaBIeHHbIe JIMHUM cKaTa, KoJude-
CTBO KOTOPBIX OIPEAEIISIETCSI CTETNIEHBIO PACWICHEHHOCTH
M M3MEHEHWEM OPUEHTAIIMM OTAEJBbHBIX 30H JICIHUKA.
3nechk copMyIMPOBAHBI JUIIL OOIIKME TPUHIUIIBI pa3-
OMBKHU Ha 3JIEMEHTapHEIC IUIOIIAAKH, 0ojiee ToapoOHO (C
rpadYecKMMU TIpUMepaMK) M CTPOTO 3Ta TMpolieaypa
usnoxeHa B padore (Yepkacos, 198006).

JI1s1 oTipenesieHust THEBHBIX CYMM TIPSIMOM COJTHEY-
HO# pamMaluny, MOCTymnalolleil Ha 3KCITOHUPOBAHHYIO
MTOBEPXHOCTH JIGAHUKA C YUYETOM 3aTEHEHHOCTH TOPU30H-
Ta TOPHBIMU XpeOTaMU, HEOOXOIMMBI CBEICHUS O 3aKPbI-
TOCTM TOPU30HTA, KPYTU3HE W a3WMyTe OTIEIbHBIX yda-
CTKOB JiegHrKa. CyIIecTBYeT HECKOJbKO CITOCOOOB pac-
YyeTa BpeMeHU Bocxoaa 1 3axoma CosiHIIa B TOPHOU 10-
JINHE, TIPUMEHSBIIUXCS B JTOKOMITBIOTEPHBIN TEPUO.
Tak, B.I'. KonoBanos (19666) ucronb3oBa sl Onpese-
JIEHWSI 3aKPBITOCTU TOPU30HTA KPYIMHOMACIITAOHBIN TO-
rorpaduecKuii TUIaH JieAHUKa W OJIMKANIIero TopHOTO
obpamieHus. MI3MepuB paccTosiHMe Ha TUTaHE OT TOYKH
Ha JIeAHUKE A0 ONMMXKAWIINX BEPIIWH W MOACYUTAB IO
YUCJTy TOPU3OHTAJEeH TPEeBBIIICHUE, OH HAXOAWI YIJIO-
BYIO BBICOTY TOp ISl BceX pymOoB. Jlajee mosrydeHHast
BeJIMYMHA CpaBHMBaeTCsS ¢ BbIcOTOM COJIHIIA B TEX TOY-
Kax TOPU30HTA, TAe TPEANoJiaracTcss BUIMMbINH BOCXOJ
nmu 3axon CoJiHIIa. DTOT METOA TEXHUYECKU ITPOCT, HO
OUYCHb TPYIOEMOK.

A.C. T'ycbkoB (1976) mipeioskui UCIIONIb30BaTh ISt
omnpeneeHUs] MPOAOKUTEIBHOCTA OCBEIICHUSI TOPHBIX
MeTeocTaHIMII HoMorpaMmy HabGokoBa (SHuIeBckuii,
1957). 3akpbITOCTh TOPU3OHTA B MYHKTE aKTUHOMETPU-
YeCKUX HaOJIOMeHUI ompenelisieTcss Teomoautom. I'pa-
(buk 3aKkpHITOCTM HEOOCBOIA HAHOCUTCS HA HOMOTpaMMy
HabokoBa, BeIYEpUYCHHYIO JJISI COOTBETCTBYIOLIEH IIMPO-
Thl. BpeMs Bumnmoro Bocxona u 3axona CoJiHIIa MOXKHO
JIETKO HAWTH Ha TIepeceYeHMH KPUBBIX 3aKPBITOCTH TO-
pu3oHTa U cKioHeHWs1 CojiHIIA Ha JMaHHBIA JeHb. DTOT
MeTOJ yIOOeH ISl HaXOXIECHUST pacCMaTpUBaeMOTO T10-
KazaTeJisl JINIIb B OTAETbHBIX TOYKAX JeTHUKA.

I1.A. YepkacoB u A.C. Muuun (1979) paspaboranu
nporpamMmy pacueta Ha DBM BpemeHU Bocxoma M 3axojia
CoJiHIIa U TIPOIOJIKUTEILHOCTH OCBEIIEHMS TSI TOPHBIX
YCJIOBUI Ha OCHOBE KPYITHOMACIITAOHOTO IJIaHA JICTHU-
Ka M OKpyXalolero pejabeda. 31ech YIUTHIBACTCSA 3a-
KPBITOCTh IBYX BUIOB: 3KpaHMPOBaHME TUIOIIAIKU Ca-
MOIt ce0s1 BCIISNCTBUE e¢ HAaKJIOHHOTO TIOJIOKEHUS U 3a-
TEHEHHOCTh TOPHBIMU XpebTamMu. DTa Mporpamma ObLTa
3aTeM MomuduLpoBaHa 1o Hamreir mpockbe I1.A. Yep-
KacoBBIM IS Tieprona Hezaxoxsiero CoJHIa, T.e. To-
JsipHOTO AHS (151 tenHuKoB [lonsipHoro Ypana).

IMpsmast coHeyHast pagudanys, MOCTynaromas Ha
CKJIOHBI, OTIPEAENISIETCSI C TIOMOIIBIO CKJIOHOBOTO KO3(-

(unuenta K., KOTOPBIA MOXET ObITh PACCYMTAH IS OIl-
peleIeHHON IMUPOTHI, SKCITO3UIIMA M JaThl C TTOMOIIBIO
OBM. Jlns pacueTta paccesiHHON COJIHEUHON paavaliuy B
pa3HbIx Toukax JeagHuka [1.A. YepkacoB mcmonab3oBal,
KpPOMe OCHOBHBIX 3HaYeHU D, TIOJYYeHHBIX B CTAIlO-
HapHOM ITyHKTE HAOJIOACHMHN IJIsI Pa3HOTO KOJIMYECTBa
00J1aKOB, €€ BePTUKAIBHBIN TPagUEHT, a TaKKe IOIpaB-
KM Ha 9KCTMO3MIUIO 3JEMEHTAPHBIX TIJIOIIAN0K U YBEIM-
yeHue D 3a cUeT pagualiy, OTPaKEHHOM OT JHA TOJTUHBI
1 3aCHEKCHHBIX CKJIOHOB.

ITpu pacyere 3HEKTUBHOTO UBTYYEHUS TakKxke
YUUTBIBAJIOCH €0 U3MEHEHME C BBICOTOM W TSI HAKJIOH-
HOM MOBEpXHOCTU. MeToarKa omnpeaeaeHusT aiboeao Isi
BCei AOCTYNMHOW TUIONIAanM JeaJHWKa, pa3paboTaHHas
I1.A. YepkacoBbiM, ObuTa OmiMcaHa HamMu B pasaene 1.2.

s OLIEHKU COCTaBJISTIONINX paavallMOHHOTO Ga-
JIaHCa TIPU SICHOM, TIOJIYSICHOM M MacMypHOM HebOe Ha
nenauke Lllymckoro B JIxyHrapckom Anatay Ha3BaHHBIN
aBTOP HCIIOJIB30BaJl Pe3yJbTaTbl MHOTOJETHUX aKTUHO-
METPUYECKUX U3MEPEHUI Ha 3TOM JICTHUKE W YCTAaHOB-
JICHHBIE UM 3aKOHOMEPHOCTH M3MEHEHMS OTACIbHBIX Xa-
PaKTEPUCTUK PAAMALIMOHHOTO peXXMMa B 3aBUCHMOCTH
ot obmauHoctu. B pabortax (Uepkacos, 1980a, 19806)
TIpYBEICHBI KapThl M3MEHEHUsI BCEX pamdallMOHHBIX Ta-
paMeTpoB ISl pa3HBIX YCIOBUN TOTOMABI, a TAKXKE BPEeMsI
Bocxona u 3axona CosnHua u rpaduku U3MeHeHus S, U
K. nipy pasnu4HbIX yriax HakjaoHa. K coxXaleHu1o, Mbl
HE MOXEM BOCMPOM3BECTH MX B JAaHHOUW paboTe M3-3a
MEJIKOTO MacilTaba pUCyHKOB.

0O060011as1 U3JTOKeHHOE BBIIIE, CIAEAyeT MoauepK-
HYTb, UTO MeTonuKa, pazpaboranHas I1.A. YepkacoBbiM,
MMO3BOJISIET PEIINTh BaXXHYIO 3afady pacyeTa Tojei pas-
JIMYHBIX XapaKTEePUCTUK paavallMOHHOIO OajlaHca IJist
MOBEPXHOCTU Jto0oro jenHuka. Ho octaetcs He meHee
CyllleCTBeHHas TTpobJieMa TTOydeHUsI HAIEeKHBIX TaHHBIX
0 BeJMYMHAX MPSIMOW M PacCesTHHOM COJIHEYHOM paaua-
LIUM U IPYTUX HEOOXOAMMBIX MapaMeTPOB, MOJOXEHHBIX
B OCHOBY PacCMOTPEHHOI METOAMKM, MJIS pa3HbIX yCJIO-
BUIl moroapl, peibeda, BBICOTHBIX MHTEPBAJIOB U OCO-
0eHHO 00 anpbeno, 3aKOHOMEPHOCTU M3MEHEHUST KOTO-
pOro B MPOCTPAHCTBE M BO BPeMEHU HEOIMHAKOBBI Ha
pas3HbIX JIEMHUKAxX U B pa3Hble Toabl. Ha ocHoBe u3io-
JKEHHOTO BBIIIIE SICHO, HACKOJIbKO OOJIBIIIYIO0 LIEHHOCTh
MPEICTaBISIOT AaXe pa3po3HEHHbIe, KOPOTKOMEePUOIN-
YyecKue pe3ybTaThl METeOPOJOTHYEeCKUX HAOJIIOACHU,
MMPOBOJVBIIIMXCS Ha TOPHBIX JEIHUKAX B TEPUOIbI M-
POKOMACHITaOHBIX TISIMOIOTMUYECKUX MCCIEeIOBAHUM.
DT MaTepuaibl CIyXaT OCHOBHOU (a MOXET ObITh, U
eIMHCTBEHHON) 0a30¥i MJIsI MHTEPIONSALIMUA U 3KCTpario-
JISIUMU XapaKTepUCTUK paguallMOHHOTO peXnuMa Ha BCeM
MPOCTPAHCTBE JIEAHUKA WJIM MX TPYIIbl B JAHHOM Te€Oo-
rpaUvYecKoM pailoHe M CO3MaHUsI pa3HOTO poaa maTe-
MaTUYeCKUX MOJEIICH.

OnucaHHas BbIIlIE METOIMKA pacyeTa IMoJiel Co-
CTaBJISIONIUX PAJAUALIMOHHOTO OajiaHca, a TakXke NPYruX
rmokKasaTesieil, TMO3BOISIOIINX OLUEHUTh KOJIMYECTBEHHO
CTeNneHb 3aTEHEHHOCTH U 3KCITIOHMPOBAHHOCTh OTAE/Ib-
HBIX TOUYEK JIeAHWKa, OblJa MCIOJIb30BaHA HAMU IIPU
U3y4yeHuu KoyiebaHuit JenHuka O6pydeBa Ha [lonsipHoM
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Vpane (Bonomuna, 19816). UcxonHble qaHHbIE AJIsI T10-
cTpoeHus KapT paccuutaHbl [1.A. YepkacoBeIM IO pe-
3yJIbTaTaM HAIlMX HaONIONEHMI Ha 3TOM JIeIHUKE B JIeT-
Hue nepuoasl 1974 — 1977 rr.

Jlemnuk OOpy4yeBa pacIojoXeH B TUIIMYHOM, IIIy-
60KO Bpe3aHHOM Kape, oOpallleHHOM Ha BOCTOK-IOTO-
BocToK. Kap umeeT nuametp o 1,5 KM, €ro CTeHBI ITOYTH
OTBECHBIMU CKajJlaMU TIOTHMMAIOTCSI HaJl TTOBEPXHOCTHIO
nenHuka 6oisee yem Ha 500 M. OcTphle MUKW yBEHYMBA-
10T TpeOeHb I0XHOW CTeHKU Kapa. K ceBepHOil cTeHe
TIPUMBIKAET HEOOIBIIOE TUTATO ¢ aOCOJIOTHOM BBICOTOM
1075 m. 3anmHss, 3amagHas CTeHKa Kapa ITOHMKEeHA OTHO-
CHUTEJIbHO CEeBepHOM U 10XXHOU ImpuMepHO Ha 200 m. Jlen-
HUK HAXOAMUTCSI B MHTepBaJie BhICOT 650 — 390 M Han yp.
Mopsi. DTO OIWH U3 HamboJiee HU3KO PACIOJIOKEHHBIX
negaukoB [lomsipHoro Ypana. JletHUK mmeeT KpyTyio
(mo 20°) m00OByI0 YacTh, KOTOpPAsi MOCTEIIEHHO IIEPEX0-
JIUT B CWJIBHO YITIOIIEHHYIO LIEHTPAJIBbHYIO 30HY C YIJIOM
HakioHa 4 — 7°. B BepxHell yacTu ()MPHOBOI 30HHI Ha-
KJ10H MeHsieTcs oT 12 — 15° go 30 — 35° BO/IM3M CTeHKU
Kapa. JIJIMHa OTKPHITOM YacTW JieAHWKa (B TeproI Ha-

A.Il. Boaowuna

X MCCleaoBaHmit) cocTapisuia okono 1000 M, makcu-
MaJlbHas mumpuHa — 10 450 M, Iuromanb JeOHUKA —
npuMepHo 0,3 kM2, CToJIb IeTaNtbHOE OIMICaHIe MOpGhO-
METPUUYECKUX XapaKTePUCTUK JIeMHWKA HEOOXOMUMO IS
NaJIbHEWIIIETO0 PaCCMOTPEHUSI TOJIel ero paaraluoOHHbIX
ImapaMeTpOB.

He6onbime pazmeps! segHrka O6pydeBa MO3BOIM-
JIM HaM TIPOBECTU pacyeT paavallMOHHBIX ToKa3aTeseit
IIJISE BCEW €ro MOBEepXHOCTU. TomoraH JieAHWKA MacliTa-
6a 1:5 000 o6b11 cocrasneH J.I'. LiBetkoBbiM (1970) mo
MarepuajgaM (HOTOTEOIOIUTHON CheMKU, TMPOBEIEHHON B
aprycre 1963 r. Ha atom rutaHe Gbina BhigeneHa 61 ae-
MEHTapHa IUIOIIANKa CO cpenHeil Iomanbo 5080 M2.

JIHeBHBIC CYMMBI TIPSIMOI COJTHEYHOU paavaluu 3a
SICHBIC JTHW, TIOJIyYeHHBIC PACYCTHBIM IyTEM C YIETOM
9KCIO3UIIMKA U 3aTEHEHHOCTH, HAHOCUJINCH Ha CXEMBI
JIETHUKA B LIEHTPE KaXIou Tiolaaku. Janee myrem mH-
TEPIOJIALMK ObUIM NPOBEAEHBI M30JMHUU S, yepe3 50
Ka/cm?2 (puc. 13) UL LIECTH HaT, OXBAaTHIBAIOLIUX BECh
nepuon adnsiuuu. Ha pucyHke jierko yBUAETb, 4TO IS
neqHuka OOpyuyeBa penialollyio pojib B pacrnpeneieHun

Puc. 13.MpuToK npsMoi conHeuyHoW paguauuun Ha noBepxHocTb negHuka Obpyuesa B TeueHue nepuona abnauum,
Kan/(CMZ-,D,EHb). a — 20 vioHs, 6 — 10 uionsa, 8 — 30 miona, r — 20 asrycta, o — 10 cenTabpsa, e — 30 ceHTabpa

Fig. 13. Income of direct solar radiation on Obruchev Glacier surface through ablation period, cal/(cm?-day). a — 20 June,
6 — 10 July, 8 — 30 July, r — 20 August, 5, — 10 September, e — 30 September
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Puc. 14. Pacnpenenenue koadduumreHTa 3aTeHeHHOCTH K, no nosepxHocTH neaHuka Obpyuesa. a — 20 uioHs, 6 — 30 uions,

B8 — 10 ceHTabps

Fig. 14. Distribution of screening coefficient K, on Obruchev Glacier surface. a — 20 June, 6 — 30 July, 8 — 10 September

MPSIMO COJTHEUHOW pajvalliy 110 €T0 MOBEPXHOCTU WT-
paeT He 9KCITO3MIINS, a 3HAYUTETbHAs 3aTeHEHHOCTD TTpa-
BOro Oopra, rae xpebeT mMeeT HanOOJIBIIYI0 BHICOTY. B
cepearHe JieTa TpaHMIla 3aTEHEHHOTO yJacTKa, IBUTalo-
masics To JIGAHUKY ¢ I0oT0-3armaja Ha CeBepO-BOCTOK, yKe
B TTOJIZICHb HAXOAUTCS B IIEHTpe (PUPHOBOU 30HBI. M3Me-
HEHME MaKCUMAaJbHOHM BEJMYMHBL S, IIPU SCHOM Hebe B
nepuon ¢ 20 uwoHg 1o 30 CeHTIOPS CYLIECTBEHHO 3aBH-
cut ot BeicoThl ConHia (20 uronsg 46°, 30 utonsa 42°, 10
CeHTAOps 28°): Ha MPOTSIKECHUM DTOTO IIEprUoda OHa
YMeHbIIIaeTcsl B 4eTbIpe pasa. [1pu Takux HU3KUX TOJTY-

JIeHHBIX BbicoTax CoJTHIIA 3aKPHITOCTh TOPU3OHTA XpebTa-
MM TIpHOOpeTaeT BakHOE 3HAYCHUE MJIST PUTOKA KOPOT-
KOBOJIHOBOI sHepruu. Kak BumHo Ha puc. 13a, 20 mioHsa
JHEBHBIE CYMMBbI S, MEHSIOTCA OT JIEBOTO OOpTa K IpaBo-
My B 6 pa3, a 20 aBrycta — yxe B 7 pa3; 30 ceHTOps1 He-
0OJIBIIIOE KOJTMYECTBO COJTHEYHOTO TEeIlIa TMOJIydaeT JIUIb
Y4aCTOK, TPUMBIKAIOIINIA K JIEBOMY Kpalo JISTHUKA.

[ KOMMYECTBEHHOW OLIEHKU TaKOW XapaKTepuc-
TUKM OKpYyXarollero penbeda, Kak 3aTeHEHHOCTh He0O-
cBoJa ropamu, ObUI paccuuTaH KO3(POUUMEHT 3aTEHEH-
HOCTU K, T.€. OTHOIUEHME AHEBHBIX CyMM IIPSMOM COJI-

Puc. 15. N3meHeHue cknoHosoro koadhduumerTa K, Ha nosepxHocTH nefHuka Obpyuesa. a — 20 uioHs, 6 — 30 wions, 8 — 10

ceHTabpA

Fig. 15. Changes of shloping coefficient K, on Obruchev Glacier surface. a — 20 June, 6 — 30 July, 8 — 10 September
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HEYHOI pamualiviv TIPU TaHHOM 3aKPBITOCTH TOPU30HTA K
ee BeJIMYMHE IS TUTOIIANKY, UMEIOIIIe Te K¢ 3HaYeHUs
a3uMyTa M yIja HaKJIOHa, HO He 3aTCHEHHOW XpeOTaMm.
H3smenenue napamerpa K, B IPOCTPAHCTBE U BO BpEMeE-
HU Ha nengHuke OOpydyeBa IoKa3aHO Ha puc. 14, u3 Ko-
TOPOTO BUIHO, UYTO OT CEPEIUHBI JIeTa K CEHTSIOPIO OTHO-
CHUTeJIbHAsl 3aTeHEHHOCTh Bo3pacTaeT: 20 UIOHS OKOJIO
TIOJIOBUHBI IUIOINANN XaPAKTEPU3YETCs 3HAYCHUAMU K,
6osee 0,80; 30 mrons Ha Tex Xe ydacTKax BeauuuHa K,
Mensierca B npenenax 0,60 — 0,80, a 10 cenTssOps — ot
0,30 mo 0,60. B abcomOTHOM BBIpaXX€HWH TTOTEPH TETUIA
BCJIC/ICTBYE 3aTEHEHHOCTU B CEPEIMHE JIeTa COCTABIISIOT
Ha pasHBIX yuacTkax oT 100 mo 500 xam/(cm2-cyT) (4,2 —
21,0 MIx/M2).

Pacnpenenernne mo moBepxHocTH jJegHuka Oo6pyde-
Ba CKJIOHOBOro Kosduuuenta K. (0e3 yuera 3aKpbITOC-
TH TOPM30HTA) IJIg pa3HbBIX JaT ITOKa3aHo Ha puc. 15. B
TEYEHUE BCETO PACCMATPUBAEMOr0 Iepuoaa napamerp K,
MOYTH Ha BCe#l TJIOIIaau JeIHWKAa UMEeT BEIUUYUHY
6oJIbllle eMMHUIIBI M BO3pacTaeT OT WIOHS K CEHTSOpIO.
Takum obOpa3zoM, MOBEPXHOCTH jJemHnKa OOpydeBa 3KC-
IMOHMPOBaHa OJIATONIPUSITHO MO OTHOIICHUIO K MPSIMBIM
COJIHEUHBIM JTy4aM.

3aMeThM, 9TO METOIMKA Pa3NeIbHOTO aHan3a BIM-
STHUSI 9KCIIO3UIIMY U 3aKPBITOCTA TOPU30HTA Ha MHCOJIS-
LIWIO JIEAHUKOBOW MOBEPXHOCTH JAeT BO3MOXHOCTH Tiepe-
XONIUTD B OIIEHKE COJISIPHOTO KJIMMaTa OT OIHOTO JIeTHUKA
K LIeJIOMy perroHy. IIIs aToro, KpoMe pe3yibTaToB CTa-
IIMOHAPHBIX aKTUHOMETPUIESCKUX HAOIIONCHUI B OTHOM
MTyHKTE, TOCTATOYHO MMETh KPYITHOMACIITaOHbIe TIIaHbI
JIEMHUKOB, TI0 KOTOPBIM OTIPENEIsIeTCs CTEIeHb UX 3aTe-
HEHHOCTU U 3KCITO3MIIUST OTIACIbHBIX YIaCTKOB.

B kadecTBe KOMIUIEKCHOTO TOKa3aTessl BIUSHUS
SKPaHUPOBAHHOCTU XpeOTaMU W 3KCIO3ULINM JIeTHUKA

A.Il. Boaowuna

Ha WHCOJISILIMIO €r0 TIOBEPXHOCTU OBUIO BBIOPAHO OTHO-
LIEHUE AHEBHBIX CYMM S, TIPY JaHHBIX YCIOBUAX 3KCIIO-
3ULIMU W 3aKPHITOCTH TOPU30HTA TaKOM K& cymMMe IS
MOJITHOCThIO OTKPBITON (HE 3aTEeHEHHOW ropaMu)ropu-
30HTAIBHOW TUIOIIAAKHA K3’ . Kak mokaseiBaer puc. 16, B
TeYeHHUE BCEro MCCIeMyeMOro Ce30Ha K3,c MEHSIeTCA Ha
TOBEPXHOCTH JIEIHWKA OT BEJIMUMH, OJU3KMX K HYJIO, B
KpaeBoOi 4acTH, MPUMBIKAOIIeH K MpaBoMy OOpTy, A0
3HaueHUi OoJbllle equHUIIBI (MakcuMyM 1,15) Ha KoHy-
cax BBIHOCA JIOTOB JIEBOTO OopTa JjienHuKa. M3onuHus
K3’ » DaBHAsd €IMHULE, O3HAYAET, YTO ITOT YYaCTOK JIEN-
HUKa TOJIy9aeT CTOJIbKO XK€ KOPOTKOBOJHOBOW paaua-
1IMU, CKOJIBKO €€ MMEeeT rOpU30HTajbHasl MOBEPXHOCTh
TeX € pa3MepoB, OTKPBITAsI COJIHEUHBIM JIydaM TOJTHBIN
CBETOBOM JeHb. Ha ogHUX U TeX ke IIoniaaKkax ¢ yMeHb-
meHueM ckioHeHus CoJsiHIla BeJIUYUHA K3’ ¢ YOBIBaeT,
T.. OTHOCUTEJIbHBIC MOTEPU COJTHEYHOW 3HEpPruu K oce-
HU PacTyT.

Takum 06pa3oM, U 3KCIO3UIIMS, U CTEIeHb 3aTe-
HEHHOCTH JIEJHUKA B Pa3HBIX €r0 YacTIX CO3[Mal0T yCJo-
BUS JUIS HAMOOJIBIIIETO MPUTOKA TIPSIMOI COJTHEYHOMW pa-
NWAlMK Y JIEBOTO OOpTa M HAMMEHBIIIETO Y MPaBoro. 3Ha-
YUTEJIbHBIC PA3JINYUS B UHCOJSILIMY OTACJIbHBIX YYaCTKOB
nenHuka OOpydeBa B TeUeHUE BCEro mnepuoia abysiuuu
— 9TO OIHA U3 OCHOBHBIX MIPUUYUH aCUMMETPUM €TO T10-
BEpPXHOCTU B CpeIHEM M HWXKHEW JacTh (IMMOBEPXHOCTh
HaKJIOHEHA Ha BOCTOK M BOCTOK-CEBEPO-BOCTOK).

OmnrcaHHbIe BBIIE Oe3pa3MepHBbIe XapaKTePUCTUKUI
pauallMOHHOTO PEXKMMa BCETO JIeHMKA MOTYT OBbITh HE
TOJLKO HaTJISIAHBIM TIOKa3aTesieM BIUSIHUS penbeda e/ -
HUKa U OKPYXaIIIMX XpeOTOB Ha TPUTOK TMPSIMO COJI-
HEYHOW pajualiuv, HO M MCIIOJIb30BaThCs NJISI PacueToB
S, Ha JIEMHMKAX MO PE3y/IbTaTaM HaOMIONEHUI Ha HeJlen-
HUKOBBIX CTAHIIMSIX.

Puc. 16. U3meHeHHe napameTpa K3’C Ha nosepxHocTH negHuka Obpyyesa. a — 20 vioHs, 6 — 30 mions, 8 — 10 ceHTabps
Fig. 16. Changes of parameter Kmon Obruchev Glacier surface. a — 20 June, 6 — 30 July, 8 — 10 September

- 47 -



Mamepuanot ensuyuonoeuueckux uccaedosanuii, evin. 92
PE3IOME

1. Mereoposiornueckue u, B 4aCTHOCTU, aKTUHOME-
TpUUyecKkure HaOJMIOJeHUS Ha TOPHBIX JIEAHUKAX, BHITION-
HeHHBIe B mepuonsl MIT, MI'Jl u B mocienymoomiue ro-
IIbI, TIO3BOJIMJIM HaKOIUTh OOLIMPHBIE MaTepuaabl U Ha
UX OCHOBE YCTaHOBUTbH PsiJi 3aKOHOMEPHOCTEU, Xapak-
TEPHBIX JIJIS1 KOMITOHEHTOB paJMallMOHHOro OajaHca, Ko-
TOPBIA SIBJISIETCS OCHOBHBIM BUIOM TEIJIOBOW 3HEPIruu,
pacxomyeMoi Ha TastTHHE CHera M Jjbaa (10 KpaliHell Me-
pe, B YMEPEHHBIX U CYOTPOMUUYECKUX IITUPOTAX).

2. IIpuTok mpsIMOiIl CONMHEYHOW paaualMi Ha Tep-
MEeHAUKYJISIPHYIO K COJTHEUHBIM JIydaM MOBEPXHOCTb TpU
siICHOM HeOe S B BBICOKOTOPHBIX pailoHax 3HAYUTEJbHO
BBILLIE, YeM B MIPEATOPbSIX U HA PaBHUHE (B JIETHUE MeCsI-
bl ipuMepHo Ha 20 — 25%), 9T0 00YCIOBIEHO BBICOKOI
CTeIICHBIO ITpo3pavyHoCTU aTMocdepsl. Haubompmmue
3HaYeHUs1 KoahdUuiMeHTa Mpo3pavyHOCT 3ahUKCUpPOBa-
HBl Ha cemyioBuHe Dabbpyca (5300 m) — ot 0,912 mo
0,932. B cpennem Ha BbicoTax 3000 — 4000 M Ha jegHU-
kax Kaskaza, Taub-Illans n [lamupo-Ainas BeananHa
9TOTO IToKa3aTesiss Koseobnercs B mpenenax 0,82 — 0,88
(ta6n. 1.1). Ha KaBkase yciaoBus mIs IIPUTOKA IIPSIMOIL
COJTHEYHOI pamuaiiuy OoJiee OJIaronpusiTHbI, YeM B TO-
pax CpemHeit A3un, 94TO CBSI3aHO C IIpeoOIaTaHrueM Majio
TpaHC(OPMUPOBAHHBIX MACC APKTUYECKOTO W aTJaHTH-
YeCKOro BO3ayxa.

3. CorocraBiieHHUe TIPSIMOM COJTHEYHO!W paavaliuy 1
NIPYTUX COCTABJISIONIMX PaIMallMOHHOrO OajaHca B pa3-
HBIX PETMOHAaX 3aTPyIHEHO TeM OOCTOSITebCTBOM, UTO
AKTUHOMETPUYECKUE U3MEPEHUS Ha JIENHUKAX, UMEIOIINe
yale BCEro KOPOTKUE Psifibl, MPOBOAWINCH B Pa3HbIX YC-
JIOBUSX pesibeda (3aTeHEHHOCTb, a0COMIOTHASI BBICOTA,
XapakTep OKPYXalollNX CKJIOHOB, 9KCMO3UIIMS U JIp.) W,
[JIaBHBIM 00pa3oM, obiayHocTtu. [loaTomMy mist cpaBHe-
HUSI OTAEIbHBIX PaAUAlIMOHHBIX XapaKTEPUCTUK B paboTte
MCTOJIb30BaHA TUMM3ALIMS MOTO/bl, OCHOBAHHAS HA TeHe-
TAYECKUX MPUHLIUTIAX (BUA TMPKYISLNU, (DOPMUPOBAHUE
o0ylayHOCTH, ocanaky). JlaHHBIE IO pa3HBIM pailioHAM
CPaBHUBAIOTCS JIJISI YETHIPEX TUITOB MOTOMbI: aHTUILIMKIIO-
HaJIbHOTO A, KOHBEKTMBHOTO 0e3 ocagkoB K|, KOHBEK-
TUBHOTO ¢ ocagkamu K, u GpoHTansHoro @, yto rnos3po-
JISIET TIOYTHU TIOJIHOCTBIO MCKJIIOUMTH pa3inyus B obsau-
Hoctu. Takue JaHHbIe ISl BCEX KOMIIOHEHTOB paauaiiy-
OHHOTO 0OajlaHca OIyOJIMKOBAHEI ITO JeAHUKaM Mapyx,
Tyrokcy u Menpexuii. JIHeBHbIE CyMMBbI TIPSIMO#A COJTHEY -
HOW pajuainuu Ha TOPU3OHTAJTBHYIO IMOBEPXHOCThb MpU
TuIe A IOCTUTAIOT Ha 3THX JeTHuKax 570 — 650 Kan/cm?2
(23,9 — 27,2 MIx/M2). OTHOCUTETbHAS BETMUMHA S, s
™MnoB K;, K, 1 @ B cpeHeM JUISl TPEX Ha3BAHHBIX JIEJ-
HMKOB COCTaBJISIET COOTBETCTBeHHO 81, 29 1 9% mo cpas-
HEHMIO C e¢ 3HaYeHUsIMHU 111 Tuma A (tada. 1.2).

4. B peanbHBIX YCJIOBUSIX TIPUTOK TIPSIMOM COTHEY-
HOW pajuanuu B ropax MPOUCXOAUT Ha 3KCIOHWPOBAH-
HYIO TTIOBEPXHOCTb, XapaKTePU3YIOIIYIOCsI Pa3HbIMU yTJa-
MM HakJOHa W OpUeHTaluel (MMeeTcs B BUAY KaK 00-
mast 9KCIO3ULUS JISTHUKOBOW TTOBEPXHOCTU, TaK U OCO-
OeHHOCTU MUKpO- U Me3opeibeda). Pacuersl mokaszanu,
YTO B HM3KUX IMpoTax (38°) B TeueHUE ITOUTH BCETO Jie-

Ta TOPU3OHTAJIbHAS TUIOIIAAKA MOJyYaeT COJHEYHOU
sHepruu Ha 5 — 30% Oosnblille, YeM CKIIOHBI JTI000I KC-
no3uumu (tabi. 1.3). Ha mmpore [lonsipHOTro Kpyra Kap-
TWHA WHAasT — Ha CKJIOHBI JII0OOW opueHTauu (Kpome
CEeBEPHOI) COJTHEUHOM pagMalliy IMOCTYMaeT ropasio
OoJipllle, YeM Ha TOPU3OHTAIBHYIO MOBEPXHOCTh. Hau-
GoJiblliee OTHOCUTEILHOE TIOBBIMICHUE pagvallii OTMe-
yaeTcsT Ha I0OXHBIX CKJIIOHAX, OCOOCGHHO B KOHIIE JieTa
(ripu yrie HakioHa B 30° B 1,5 — 2 paza). Takum o6pa-
30M, B IOXHBIX paliloHaX OCOOEHHOCTb OOJTyYeHUsT DU3K-
YeCKOM TTOBEPXHOCTH JIEAHUKOB TaKOBa, YTO OHAa CITO-
COOCTBYET YIIOUIEHHWIO TTOBEPXHOCTH, CTJaXNBaAHUIO
XOJIMOB; B CEBEPHBIX 00JIACTSIX MOXET HaOII0IaThCs 00-
paTHast KapTUHa — yBeJMYCHUE U3PEe3aHHOCTU MUKPO- 1
Me3openbeda MOBEPXHOCTH JIETHUKOB (TIPHU pagvialiioH-
HOM THIIC TasHUS).

5. MHTEeHCUBHOCTb pacCesTHHON COJTHEYHOU pamna-
nun D mipu 6e3001a4HOM Hebe B BHICOKOTOPHE MOYTH
BIBOEC MEHbIIIE, YeM Ha paBHWHE, YTO CBA3aHO C 0OJIb-
IO TTPO3PaYHOCTBI0 aTMOChepbl M 3HAYUTETbHOM 3a-
KPBITOCTHIO TOPU3OHTA B TOPHBIX HOJMHAX. OCHOBHOM
dakrop yBenmyeHus: aud@ysHoi pagmalnuu — 3To 00-
JIAYHOCTh, OKa3bIBawlasi B Topax OOJIbIIOE BIWSHUE
Gylarofapsi 3HaAYUTEILHOMY Pa3BUTHUIO KyYeBBIX 00JIAaKOB.
Hanpumep, Ha ¢upHOBOM T07Ie DibOpyca Mpu Majaou
3aKPBITOCTH HEOOCBOJA TOPAMM MHTEHCUBHOCTL D, TIpH
7 — 9 Gaurax Bo3pacralia 110 CPaBHECHUIO C €€ BeJIMIMHOMI
mpu 6e3001a4HOM Hebe B 4 — 7 pa3. DTa 3aBUCMMOCTb B
pa3HbIX JIETHUKOBBIX paiioHaX HeoNMHAKoBa: Ha 3ariaj-
HoM KaBkaze pocT JHEBHBEIX cyMM D, HaOMoOgaeTcs npu
pa3BUTUM OOJIAYHOCTHU JIUIIIh 10 7 OaJIJIOB, HA JIEAHUKAX
IMamupa — BrutoTh A0 10 6amnos. [locnenHee cBsizaHO ¢
ocobeHHOoCTSIMU (popMUpoBaHMST obOIayHOCTH Ha [lamu-
pe, Tae obiaka HUKHETO sipyca U BEPTUKAIbHOTO Pa3BU-
THUSI pacriojiaratoTcsl Ha OOIbIIMX BhICcOTax, yem Ha Kas-
Kaze, UMEIOT MEHBIIYIO TONIIMHY ¥ 3HAYUTEIbHbIE TIPO-
CBETHI.

6. BemunHa cymMapHO# coHeUHOl pamuannu Q,
orpezensieMasl 3aKOHOMEPHOCTSIMY M3MEHEHMS TIPSIMOM
U paccessHHOW paauaiuu, B OOJIbIIEH CTETIEHU 3aBUCHUT
OT §,, IO3TOMY IPU YBEJIMYEHUU KOJIMYECTBA 00JAKOB
Bceraa ymeHblaercs. [lo qaHHBIM HaOIIOACHUIN Ha Jie/-
Hukax Mapyx, Tyrokcy u MeaBexuii THeBHbIE CyMMBbI Q,
npuHATEEe Mt tina A 3a 100%, npu tunax K, K, u @
COCTaBJISIIOT COOTBeTCTBeHHO 89, 63 m 39%. B pasHbIx
paiioHax 10Jis1 paccessHHoU paauauuu D/Q Konebnercs
or 0,11 — 0,18 npu aHTULIMKIOHANLHOM Toroae a0 0,67
— 0,92 npu pponHTanbHOM (Tadd. 1.5).

TTockonbKy B TOpPHBIX JIEAHUKOBBIX pailOHAX CEThb
aKTMHOMETPUYECKUX CTAaHUMN KpaiiHe pelka, aBTOPOM
MpeUIoKeHa METOAMKa pacuyeTa CyMMapHOW COJIHEYHOM
paguanuu 3a TeIJIblii Tepuoj rofa, B OCHOBY KOTOpPOM
MOJIOXKEHDBI 3aBUCUMOCTb IHEBHBIX CyMM (), mpu 0e300-
JlayHOM HebOe oT moayaeHHOU BbicoThl ConHua (a) u
CBSI3b OTHOILIEHUsSI CYMMAapHOW pajavaluu Mpu JeWCTBU-
TEJbHOU 00JIAYHOCTU K €€ BeJIMUMHE Npu 0e3001a4HOM
HebOe Q,/0) ¢ KOINYECTBOM OOJIAKOB, YCTAHOBICHHbIE
Mo HaOJIOAeHUSIM Ha JIeAHUKE 3a OJMH JIETHUU CE30H
(6). Pacmomarass maHHBEIMM 110 OOJIAYHOCTH OJIVDKaMIIeit
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K JISATHUKY METEOCTAaHIIMM, Ha OCHOBE TaKUX CBsI3eil
MOXHO pacCUYMTaTb CYMMapHYIO paaualiuio 3a Joboe
YUCIIO JIeT.

7. Anmpbeno A — oguH U3 INIABHBIX (DaKTOPOB, OII-
peneNsoIUX paaualMOHHBINA OajlaHC JIEAHUKOBOMW IT0-
BEPXHOCTH, U HamboJjiee U3MEHUYMBAS XapaKTepUCTUKA,
3aBUCAIIAsA OT THIA IMOBEPXHOCTH, CTETIEHU €€ 3arpsi3-
HEHHOCTU U YBJIAXXHEHHOCTH, a TaKXXe OT BPEeMEHU CY-
ToK. C 3TUMM OCOOEHHOCTSIMU CBS3aHBI TPYIHOCTU €TO
onpenesIeHUsT I Pa3HBIX TEPUOJAOB BPEMEHM U y4acT-
KOB JICJIHUKA.

KavecTBeHHas1 olleHKa THUIIOB TTOBEPXHOCTH JICTHU-
Ka, CTeTICHU eTo 3arpsi3HEHHOCTU W YBJIAXKHEHUS TTPUBE-
JleHa BO MHOTHUX TJISIMOJOTUYECKUX MCCIETOBAHUAX.
HaunGonee monHast cBomKa 3TUX JAHHBIX COAEPXKUTCS B
pabore B.I'. KoHoBasoBa, KOTOPHII MPemIOKII KIACCH-
(bukaMo TUIIOB MOBEPXHOCTHU IO XapaKTepy ajibbeao
(tab6n. 1.8). Bcero BeimesIeHO BOCEMb TUIIOB — OT CYXOT'O
YKUCTOTO cHera (cpemHee anpoeno 0,7) mo apaa mom Mope-
Hoit (0,10 — 0,14). B ocHOBHOM nmaHHas1 KlacCu(pUKAIIMSI
oTpaxkaeT KauyeCTBEeHHBIC OLIEHKU aibOeI0 pa3HbIX BUIOB
MTOBEPXHOCTH CHera, (upHa U Jbla, cAeJaHHbIE OTACIb-
HBIMUA aBTOPAaMM, XOTS B HEKOTOPBIX paboTax MPUBOMISIT-
CA U 3KCTpeMaJibHble BEJIMYMHBI 3TOTO IapameTpa, BbI-
XOISIIME 32 paMKU TeX 3Ha4eHWI, KOTOpbIe YKa3aHbI B
paborax B.I'. KonoBanoBa. OguH u3 HEOOCTATKOB IIPH-
MEHEHHUS 3TOW TUMU3ALMU 3aKII0YaeTCS B TPYIHOCTU
MPOBEIEHUY TPaHUIl MEXAY COCETHUMHU 30HAMU — dYac-
TO HaOIIOMaeTCsl MATHUCTOCTh YYAaCTKOB C Pa3HBIM allb-
6e10 WU TIOCTENIEHHOE U3MEHEHUEe 3arPSI3HEHHOCTH T10-
BEPXHOCTU CHeTa WU Jbaa. Jlpyras TpymHOCTb — 3TO
HEOOXOJIMMOCTh OKOHTYPMBAaHUS YY4aCTKOB C Pa3HBIMU
3HAYEHUSIMU aTb0eI0 MHOTOKPATHO B TEUCHUE Mepuoaa
abJISILMU, TI0 Mepe MPOABMKEHUS T'PAHUIIBI CE30HHOTO
CHera WM B pe3yjibTaTe BHITTAIeHMS CBEXero cHera. B
3TUX CJIyYasX MOTYT OBITb MOJE3HBIMU (hOTOCHhEMKa C
BBICOKMX TOYEK TOPHOTO OOpaMJIcHUS JIeAHUKA, a TaKXKe
MeTOIMKa OLEHKHU aJibbello ¢ camoJieTa WIIM BepTojieTa
TIpY TIOMOIIM ab0eTOMETpa U CUHXPOHHON (HOTOCHEM-
K1, paspaboranHas A.M. I'punGepr. B ocHOBY 3T0if Me-
TOIMKM TIOJOXEHBI UICHTU(MUKAIIMS alb0ea0 MO OINTH-
YECKOM TUTOTHOCTM CHUMKA TMpU (PUKCUPOBAHHBIX YCIIO-
BUSX Ha MOBEPXHOCTH JieAHWKA (anbbemocheMKa, MC-
TOJb30BaHUE 3TAJIOHOB MpeAe/IbHBIX 3HAUYCHUM anbbe-
10). MUHYCBI MeToJa — TPYIOEMKOCTb, 3HAUUTEIbHBIE
NIEHEeXXKHBIE 3aTPaThl, HECOOXOAUMOCTb TTOBTOPEHUS Che-
MOK HECKOJIbKO pa3 B TeUCHUE JIeTa.

8. BiusiHUe JIETHUX CHETOIajoB, UMEIOIINX OYEHb
BaxkHOE 3HAUYeHHUE B (DOPMUPOBAHUY JIETHETO U TOTOBOTO
GaylaHca MaccChl JISTHUKOB, K HACTOSIIIIEMY BPEMEHU U3Y-
yeHo Masio. VX posib 3aKitoyaeTcsl He TOJIBKO B M3MEHe-
HUM ajabbeno (0COOEHHO B 001aCTH OTKPBITOTO Jibaa). B
Tepuo BBIMANCHUS CHETa BMECTO TassHUSI TTPOMCXOAUT
aKKyMYJISIIIMST BEIlecTBa, T.€. TEKYIIMI OajaHC MacChl
CTaHOBUTCS TIOJIOXKUTEIBHBIM; TPaHMIIA CE30HHOTO CHETa
oIycKaeTcsl, MHOTAa M0 KOHIIA JIeHWKA; COKpaIlaeTCs
peayibHasl JIMTEIIBHOCTD TIeproaa abJsuu; B psiae paii-
OHOB TIOCJIE CHETOITagoB 00pa3yeTcsl HaJOXEHHBIN JIel,
XapaKTepU3YIOIINCcsS OONBIIMMHU BeJIMYMHAMU ajiboeIo.

A.Il. Boaowuna

OCO0EeHHO SIPKO 3T TMPOLECCH BBIPAXXEHBI B JIGAHUKO-
BBIX paliOHaX C BECEHHE-JIETHUM MaKCUMyMOM OCaaKOB
(Anraii, Taap-11lanp). OHU CITOCOOCTBYIOT COXpaHEHUIO
Macchl U TaKUM 00pa3oM YCTOMYMBOMY CYIIIECTBOBAHMIO
MHOTHX JICTHUKOB.

Jnsl KOJMM4YeCTBEHHOM OIIEHKM BJIMSIHUS JICTHUX
CHETOTAIOB MCITOJIb3YIOTCSl pa3HbIe CIIOCOOBI: a) pacueT
MOTepH TeIUIa M3-3a YBeJIWYCHUs ajabbeno; 0) yder dak-
TUYECKOTO COKpAIIEHUST Tleproja absaiuy u3-3a Tepe-
PBIBOB B JICTHEM TasiHUM CHeETa W JIbJa; B) THUAPOMETPH-
YecKre M3MEPEeHUs, YIUTHIBAIOIIEe U3MEHEHUE BOITHOC-
TH BHITEKAIOIIUX U3 JIEAHUKOB ITOTOKOB IO CPAaBHEHUIO C
OOBIYHBIMY YCIIOBUSIMU.

9. TToCKOJIBKY CHET U JieN TIPEeACTaBISIIOT cO00i To-
JIYTIPO3pavHyIo Cpeny Ui KOPOTKOBOJHOBOM paaualiviu,
MOCTYITAIOIIe Ha MOBEPXHOCTH JIEMHUKA, 9HEPTOOOMEH
MPOMCXOIUT B OMpEAEICHHOM CJIoe, TOJIIMHA KOTOPOTO
3aBUCUT OT TUTOTHOCTH, 3arpsI3HEHHOCTH, CTETICH! YBJIaXK-
HEHUs, YCIOBUIA TIOTOABI U Apyrux ¢dakropoB. HemHoro-
YUCJIeHHbIE pabOThl Ha JeTHUKAX, TTOCBAIICHHBIE 3TOMY
BOIIPOCY, AAIOT MPEACTaBICHUE O TOTJIOMIEHUH, paccesi-
HUM Y OTPAXKCHUM COJTHEYHOW pajvalliM, TPOHMKIIEH Ha
HEKOTOPYIO [NIyOWHY, JIUIIb JIJIsSI KOHKPETHBIX YCJIOBUI,
nepevyncieHHbIX Bhie. Tak, mo m3mepenusm Bb.I1. Ka-
poib Ha JienHuKe PemyeHKo, B CBEXUI CHET Ha IIyOMHY
10 cM mpoHUKaeT oKoio 5%, B ¢hupH Ha IIyouHy 9 cm —
sk 3%, a B Jien Ha TIyouHy 12 cM — nipumepHo 4% 11o-
[JIOIIEHHOM KOPOTKOBOJIHOBOM pammanuu. Ha nemHuke
MI'Y (IlonstpHblii Ypan) paguanus, MPOHUKIIAS B JIe Ha
nryouHy 10 cM Ipu SICHOM IOrone, B pa3HOe BpeMs ITHS
coctanisuia 27 — 33 % (tabn. 1.9). IIpakTtuyeckoe 3Haue-
HMe paavalvu, POHUKAIOIIEH B BepXHUE CJIOU JICAHUKA,
3aKJTI0YaeTcs B 00pa30BaHUM KOPBI TasTHMS, T.€. pa3phIX-
JICHUM TIPUTIOBEPXHOCTHOTO CJIOS JIbJa, a TAKXKE B ITPOTrpe-
Bannu 10 — 20-caHTUMETPOBOIO CJIOS CHera, (hMpHA M
JIbIa B YTPEHHUE Yachl, YTO CIIOCOOCTBYET OoJjiee paHHEMY
HavaJry THEBHOTO TIeprojia abJIsIuu.

10. DddexTuBHOE U3TYyICHNE ITOBEPXHOCTH JICTHU-
KOB an,J MaJIO MO0 CPAaBHEHMIO C TAKOBBIM ISl APYTUX BU-
IIOB JIESITeJIbHON TTOBEPXHOCTU 3€MJIM BCJEIACTBHUE TOTO,
YTO COOCTBEHHOE M3JIyYEHUE JIENHUKA OTPAHUYEHO MaK-
cuMaiibHO Temmneparypoit ero moBepxHoctu (0 °C).
VYkazaHHbIil (HAKT UrpaeT CylIECTBEHHYIO MOJOXUTEb-
HYIO poJib TIpy (DOPMUPOBAHUM PATMAIIMOHHOTO OanaHca
JIETHUKOB. B HEBHOE BpeMsl CYTOK 3TOT IapaMeTp Bbl-
YUCJISIETCS KaK OCTaTOYHBIM YJIeH M3 YpaBHEHUS pajaua-
LIMOHHOTO OajlaHCca M COAEPXUT PsIll MOTPEeIIHOCTER (OT
15 mo 35% B 3aBUCUMOCTU OT abGCOJIOTHON BEJTMYUHBI),
T.e. UMEET MECTO HEeJOyUYeT MOTepH Teruia IJIMHHOBOJIHO-
BbIM M3JlyueHUeM. MHTEeHCUBHOCTh anb Ha TOPHBIX Je/-
HUMKAax MpU SICHOM Hebe KoJiebeTcs yallle BCero B mpe-
nenax 0,08 — 0,11 xan/(cm?-muH) (56 — 77 Br/m2), oHa
pacTeT ¢ BBICOTON 10 OMNPEAEIEHHOTO YPOBHSI, 3aBUCS-
1IETO OT CpelHel BBICOTHI XpeOTOB B TAHHOM PErHMOHE.
Bellie 3T0r0 YpOBHS anb HauMHAaeT TajgaTh, YTO MOXKET
OBITh CBSI3aHO C TIOHWXEHUEM TeMIepaTypbl CBOOOIHOM
atMocdepsl. [Tpu Hanuuum 0061aKOB, 0OCOOEHHO HUXKHE-
TO sipyca M BepTUMKAJIbHOTO Pa3BUTHUSI, a TaKXKe B TETUIBIX
peruoHax Ha HeOOJbIIMX BbICOTax (Harpumep, JeTHUKU
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Mensexuii, O6pydyeBa) 3¢ GEKTUBHOE M3IYyYECHUE IIPU-
OKaeTcs K HYJIEBBIM 3HAYCHMSIM WJIM MEHSIET 3HaK,
CTaHOBSICh TTOJIOXKUTEJIbHBIM YJEHOM paguallMOHHOTO
OanaHca.

CormnocraBieHue E3¢ TTOBEPXHOCTH JIEAHWUKA U y4a-
CTKa MOPEHBI yKa3blBaeT Ha 3HAYUTENIbHBIC PA3INUUs B
CYTOUHBIX M1 OCOOEHHO B JHEBHBIX CyMMax Ead). Tak, Ha
nenHuke ['oyOuHaA 110 M3MEPEHUSIM B SICHBIC THU aBTyC-
Ta 1982 1. BeMYnHbI anb Ha JIEMHUKE 3a THEBHOM MepHr-
on ObUIM MEHBIIIE, YeM Ha MopeHe, B 4,5 pa3a, a 3a CyTKU
— BIBOE.

11. CpaBHeHHE KOMITOHEHTOB paIvallMOHHOro 0a-
JIaHCa M €TO MUTOTOBOW BEJWYMHBI B NEBATH JIEAHUKOB B
IMarna3oHe mWUpoT oT 67 g0 36° c.lI. mOo3BOJISIET OTMe-
TUTbH OTpEAEeHHYIO TEHACHIINIO B U3MEHEHUU OTHEIb-
HBIX ITapaMeTPOB, HECMOTPS Ha Pa3uIus B aOCOTIOTHBIX
BBICOTAaX, TUIEC TTOBEPXHOCTU W TIepUOaax HaOIIOACHUIM
(taba. 1.15). Poct cymmapHOil paguanny B yKa3aHHOM
HampasiaeHuu oT 327 kain/(cmZ-cyt) (13,7 MIOx/M2) Ha
nennnke UTAH (ITonstpusrit Ypan) oo 723 kan/(cM2-cyT)
(30,3 M/Ix/m2) B 3amanHoM Kapakopyme 3akoHOMepeH,
TaK KaK OH OOYCJIOBJICH yBeJnueHueM BeIcOTh CoJTHIIa 1
YMEHBIIIEHUEM O0JJaYHOCTH, T.€. KIMMaTHIeCKUMU (dak-
TOpaMH.

H3MmeHeHue OajaHca JIMHHOBOJHOBOM paavialluu
BBIpaXEHO HE TaK YETKO, YTO MOXET OBITh CBSI3aHO C
Pa3HBIM BBHICOTHBIM TTOJIOXKEHUEM JICTHUKOB, TeMIIEpary-
poii aTMochepbl U JTOKAJIbHBIMUA YCIOBUSIMU Pa3BUTUS
00J1a9HOCTH (a2 BO3MOXHO, TaKKe C pPa3HOW METOXUKOM
onpeneneHus By).

Junana3oH KojebaHUil pe3yabTUPYIOLIEH BeJIMUNHBI
pagualMoHHOro OajlaHca MOBEPXHOCTHU JIEAHUKOB OYEHb
BEJIK: OT -15 Kan/(cM2-cyT) (-0,6 MJIx/M2) Ha NenHUKe
®emuenko (4880 M, cHer) mo 454 kan/(cmZ-cyt) (19,0
M]Ix/M2) Ha nennuke Memsexuit (3050 M, nem). Ilpu-
BeJCHHBIC NTaHHbBIC MOJYYEeHBI Ha COCEIHUX JIETHUKAX.
Takum o6pa3oM, BaxkHass 0COOEHHOCTh (POPMUPOBAHUS
pagualnoHHOTO OajaHca JIGAHUKOB 3aKJII0YaeTCsl B TOM,
YTO HA OJJHOM U TOM Xe€ JiefHWKe (MU UX TpyIne) B
npeaesax HeOONbIIOTO peTMOHAa, HO B 3HAUYMTEJILHOM
WHTEpBaJie BBICOT, aMIUIMTYAa KoJjieOaHU paavalimoH-
HOro OajlaHCa MOXET ObITb OOJIbIlIE TOM, KOTOpasi OTMe-
YaeTcs IS JIAHUKOB Pa3HBIX IIMPOT — OT MOJISIPHBIX 10
CyOTPONTMYECKHUX.

12. HarngagHbiM mokaszaTejiemM “3HepreTuyecKux
BO3MOXXHOCTE” TOTO WJIM WHOTO TWUIIA TOJCTUJIAIONIEN
TMOBEPXHOCTU MOXET CIyXWUTb OTHOlIeHue B/Q, 3aBucs-
mee oT anbdoeno u addekruBHOro ulnydeHusi. Hampu-
Mep, Ha JieqHuKe Mapyx napamerp B/(Q moBbliiaeTcsi OT
WIOHS K aBrycTy B obsiactu nutaHus ¢ 0,34 oo 0,38, a B
HUXHeW yactu obsactu adnsiuuu — ¢ 0,58 mo 0,77. Ha
JIemTHUKaxX Diapbpyca mpu anbbemno 45% 3HaueHue B/Q
paBHsToch 0,43; ¢ moBBIIeHWEeM anbbeno mo 70% pac-
cMaTpuBaeMblii mapaMmeTp ymeHbancs go 0,18. s
npujieramineir MopeHsl 3HaueHue B/(Q Koyebietcs B
npenenax ot 0,40 mo 0,60 B 3aBUCUMOCTH OT aib0Oeno U
CTETICHU HarpeBaHUs TTIOBEPXHOCTH.

13. Bnaromapsi paznuuusiM B MHTEHCUBHOCTU (-
(beKTMBHOTO M3JTy4eHUs TMOBEPXHOCTH JIEAHWKA U MOpe-

HBbI B CBETJIOE BPeMsI CYTOK paavallMOHHBIN OajlaHC OT-
KPBITOTO (HE3aMOPEHEHHOTO) Jibjla Ha JIEAHUKE Yallle
BCEero, 0COOEHHO B SICHBIE JHM, OKa3bIBAETCS BBIIIE, YEM
MopeHbI. JiuTenbHble CUMHXPOHHBIE HaOJIO/IeHUs B 00-
JlacTh abnsauuu JegHuka Mapyx u HUXe ero KoHlia , Ha
CKaJIbHOM OOHaXXeHUU, MOKPHITOM MEJIKO3eMOM, MO3BO-
JIWJIM YCTAaHOBUTH, UTO PaaUAIlMOHHBINA OajiaHC TOBEpPX-
HOCTHM JIeIHWKA B UI0JIE — aBrycTe MOXeET ObITh B 1,5 pa-
3a BBIIIE, YeM MOPEHBI, HECMOTPSI Ha OYEHb HU3KUE 3HAa-
yeHus ee anpdeno (tadma. 1.20).

14. Ha ocHOBe JaHHBIX aKTUHOMETPUUECKUX HAOIIO-
NIEHU# B OTAEbHBIX IyHKTAX JIEAHWKOB PSiji MCClie0BaTe-
neit (B.H, Anamenko, B.U. Kpasuosa, A.I1. BosnoiuHa)
paccYMTHIBAIM KOMIIOHEHTBI paguallMOHHOTO OajiaHca
IIJISE BCEW TTOBEPXHOCTH JIEAHUKA, UCTIONB3YSl PA3TUYHbIC
dopmyinbl, Tabauilbl, HoMorpammbl. KapTel pacripenene-
HUS S U IPYrux rapamMeTpoB ObUIM TTOCTPOEHBI IS Jie/-
nuka UTAH (Tlonspusiit Ypai), Dnsbpyca, nreqHrka Ma-
pyx (3anamHbiii KaBka3) B OCHOBHOM 3a SICHBIC JHHU (TI0-
CKOJIbKY YYeT O0JIAYHOCTH TPEACTABJISIET OOJbIINE TPY/I-
HOCTH). AHaJIM3 TaKUX TOJIeH TTO3BOJIMI YCTAHOBUTD TIpe-
NIeJTbl KOJIeOaHW OTAEeNbHBIX KOMIIOHEHTOB B B 3aBUCH-
MOCTH OT 3KCITO3UIIUM BCETO JIEMHUKA U €r0 OTAETbHBIX
YUYacCTKOB, 3aKPBITOCTA TOPU30HTA U aJTbOEIO.

15. lpuHIUMNVaTbHO MHAS METOAMKA pacuera Co-
CTaBJISIIOLINUX PAIUAIIMOHHOTO OanaHca, a TakXke psjaa Xa-
PaKTEepUCTUK, OTPAXKAIOIIMNX OCOOCEHHOCTU paaualiuoH-
HOTO pexXyMa JaHHOTO JIeAHUKa, padpadoTtanHa I1.A. Yep-
KaCOBBIM C MPUMEHEHUEM KOMIBbIOTEPHBIX MPOTPaMM.
Ha ocHoBe kpynHOMacuITaOHOTO TUIaHa JIEAHWKA BbIAC-
JISIIOTCS TaK HA3bIBA€MbIE 3JIEMEHTAPHbBIE TIIOIAIKH, T.€.
HeOOoJIbIIIe YUaCTKU, pa3inyaolinecs 1Mo OpueHTaluu 1
KPYTU3HE, U JUIS KaXJIOW U3 HUX PACCUMTHIBACTCS TPSi-
Masl COJIHeUHasl paavanus, Koa(UIneHT 3aTeHeHHOCTH
K, n ckionosblii k03 duumeHT K, JaOLINe KOJIUYECT-
BEHHOE TIPe/CTaBJIeHUE O COOTHOIICHUU TPSIMON COJI-
HEYHOW pajualiuy, MOCTYIaloleil Ha TOPU30HTATbHYIO
TUTOLIAIKY B YCJIOBUSIX MOJHOM OTKPBITOCTM HEOOCBOIA,
K €€ BeJIMYMHE B peajbHbIX YCIOBUSIX SKCIIOHUPOBAHHO-
CTU M 3aT€HEHHOCTU XpeOramu. JIjist onpeneneHus mpsi-
MO M pacCessHHOW COJHEYHOU panvauuu U 3pdeKTus-
HOTO M3JIy4eHUS B Tpejesax JIEMHUKA MCIOJIb30BATUCH
Takke BePTUKAJIbHBIC TPAIUEHTHI 3TUX MMapaMeTPOB, pac-
CUMTAaHHbIE aBTOPOM paccMaTpUBaeMON METOIUKU U
NPYTUMU KCCIIEA0OBATEISIMUA. DTOT METOJ MO3BOJISIET IO~
JIYYUTh pacrpeneieHue OCHOBHBIX KOMIIOHEHTOB pajaua-
LIMOHHOTO OajlaHca /il BCei TOBEPXHOCTHU JIEAHUKA.

16. Metonuky, npemnoxeHnyo I1.A. YepkacoBbiM,
MBI UCITOJIb30BAJIM ISl pacuyeTa KOJMYeCTBEHHBIX XapakK-
TepUCTUK U aHaiM3a paauallMOHHOTO peXuma JieAHUKa
O6pyueBa. [lapamerpbl, nmojy4eHHbIE IS HECKOJIbKUX
JlaT, AaloT MpeacTaBieHue 00 MX U3MEHEHUU B TeUEHUE
Bcero mepuosa absiuuu. Tak, Tpyu MaKCUMaJIbHOM BBICO-
te Comxma (20 uroHsI) 3a CYeT 3HAUYUTEJIbHOI 3aTeHEHHOC-
TU Ha 1oro-3amnajae (JeJHUK OPUEHTUPOBAH Ha BOCTOK-
JOT0-BOCTOK) TIPUTOK MPSIMOM COJTHEYHOMN pajvaliiid Me-
HseTCS OT JeBoTro 6opTta K mpaBomy oT 600 mo 100
Kain/(cm2-cyt), wm 25,1 — 4,2 MJIx/m2. KosdduimeHr,
XapaKTepU3YIOLIii KOMIJIEKCHOE BIMSIHUE W 3KCITO3ULIMU
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1 3aKPBITOCTH TOPU30HTA Ks’c, B TeYeHUe OOJbIIEH YacTu
JIETHETO ce30Ha KoJjiebiercs B mpeaenax ot 0,2 y mpaBoro
6opta 1o 1,0 Ha KOHycax BBIHOCA JIEBOrO OOpTa JIeAHUKA.

17. TlpeacraBiaeHHbIE BbIIIE BbIBOIbI MO3BOJSIOT
MOABECTU HEKOTOPBIC OOIIME WTOTU MCCIeNOBaHUM pa-
JMUAlIMOHHOTO OajlaHca TOPHBIX JISTHUKOB 3a pacCMaTpH-
BaeMblil Tiepuon (50 — 80-e romsr XX cronerus). Ha oc-
HOBe KopoTkomnepuommdyeckux (1 — 2 mecsama) u Oojee
MPOIOJIKUTENIbHBIX (HECKOJIBKO JICTHUX CE30HOB) METEO-
POJIOTUYECKUX HAOJIONEHUN YCTaHOBJIEHBI XapaKTepHbIC
BEJIMYMHBI BCeX KOMIIOHEHTOB paauallMOHHOTO GajlaHca
JUTST pa3HbIX YCJIOBUI TOTOABI U 3aKOHOMEPHOCTH UX W3-
MEHEHUSI C BBICOTOI B OOJIBITMHCTBE TOPHO-JICTHUKOBBIX
paitonos 6r1Biiero CCCP.

ITo pesyibraTaM M3MepEeHMI Ha OTAEIBHBIX JICTHU-
Kax pa3paboTaHbl METOIbI pacuyeTa CyMMapHOM COJIHEY-
HOU pagvialiiy, TUCTAHIIMOHHOTO OTIpeesIeHHS aab0eo,
OIIEHKY BJIUSIHUS JICTHUX CHETOIa 0B Ha abJISIIIUI0 CHETa
U JIbJla, pacueTa COCTaBJISAIONINX PaTuallMOHHOTO OajaH-
ca M psila KOJMYECTBEHHBIX MOKa3aTesield, XapaKTepu3y-
IOIINX YCJIOBUS MHCOJISIIMY BCEM TTIOBEPXHOCTH JICTHUKA.

SUMMARY

1. Meteorological specifically actinometric observa-
tions on mountain glaciers, realized within IGY, IHD
and subsequent years, made it possible to accumulate vast
information and to establish on its basis series of objective
laws, typical for components of radiation balance, which
is the main form of heat energy, at any rate, at moderate
and subtropical latitudes.

2. The income of direct solar radiation on surface
perpendicular to solar rays under clear sky in high moun-
tain regions is much greater, than in foothills and plain
(in summer approximately by 20 — 25%), that is caused
by extreme atmosphere transparency. Most values of
transparency coefficient were obtained on saddle of the
Elbrus (5300 m above sea level) — from 0.912 to 0.932.
The value of this coefficient varies from 0.820 to 0.880 on
the Caucasus, Tien-Shan and Pamir-Alay glaciers at alti-
tudes of 3000 — 4000 m (Table 1.1). The conditions for
income of direct solar radiation are more favorable in the
Caucasus, than in the mountains of Middle Asia, and it is
caused by prevalence of little transformed arctic and
atlantic air masses.

3. Comparison of direct solar radiation and the
other radiation balance components for different regions
is complicated by those circumstances, that actinometric
observations often had short duration on glaciers and they
were realized in different relief conditions (screening by
mountain ranges, altitude, character of surrounding
slopes, exposition etc.) and mainly — cloudiness.
Therefore to compare some radiation constituents, typ-
ization of weather was suggested by author, based on
genetic principles (form of circulation, formation of
cloudiness, precipitation). The results of observations in
different regions are compared for 4 types of weather:
anticyclonic A4, convectional without precipitation K,
convectional with precipitation K, and frontal @, that
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allows to exclude the differences in cloudiness. Such
information on all components of radiation balance was
published on Marush, Tuyuksu and Medvezhiy glaciers.
Daily sum of direct solar radiation on horizontal surface
reached on mentioned glaciers 570 — 650 cal/cm? (23.9 —
27.2 MJ/m?) for type A. Relative decrease for types K,
K, and @ averaged accordingly up to 81, 29 and 9%
(Table 1.2).

4. In the real conditions the income of direct solar
radiation S takes place on the surface, characterized by
different angles of slope and orientation (both general
exposition of glacier surface and peculiarities of micro-
and mesorelief). The estimations showed, that at low lati-
tudes (38°) during almost all summer horizontal site gets
for the whole day by 5 — 30% of the solar energy more,
that the slopes of any exposition (Table 1.3). At the lati-
tude of the polar circle (67°) we have another case —
solar radiation, coming to the slopes of any orientation
(except northern), is much more, than the one to hori-
zontal site. The most considerable relative increase of
radiation was noted for southern slopes especially in the
late summer (at the slope angle of 30° — by 1.5 — 2
times). So, the peculiarity of irradiation of glaciers physi-
cal surface in southern regions is such, that it leads to
making the surface more plane and smoothing hills. The
opposite phenomenon can take place in northern regions
— in the end of summer micro- and mesorelief of glaciers
is scarred more, than in the beginning of warm season (if
radiation factor of melting prevails).

5. The intensity of diffuse radiation D under cloud-
less sky is almost twice less in high mountains, than in
plain, that is connected with high atmosphere trans-
parence and considerable screening in mountain valleys.
The main factor of diffuse radiation increase is cloudi-
ness, which has an effect due to considerable develop-
ment of cumulus clouds. For instance, on the firn plateau
of Elbrus in almost open horizon the intensity of diffuse
radiation, if cloudiness is 7 — 9 tenths and the sun disk is
clear, increased in comparison with its value under cloud-
less sky 4 — 7 times.

Dependence of daily sum of diffuse radiation on
cloudiness is different in different regions: in the Western
Caucasus increase of its sum occurs only to 7 tenths, on
the Pamirs glaciers — up to 10 tenths of cloudiness. It is
connected with the peculiarities of cloudiness formation:
in the Pamirs the lower clouds and clouds with vertical
development are higher, than in the Caucasus, besides
they are thinner and have considerable gaps.

6. The value of global solar radiation Q, which is
determined by direct and diffuse radiation variance,
depends to a considerable extent on insolation of surface,
that’s why it decreases when the amount of clouds grows
and anticyclonic type of weather changes to frontal one.
On the basis of observations on Marukh, Tuyuksu and
Medvezhiy glaciers, the mean sums of Q for type A4 equal
100%, and for types K;, K, and @ are 89, 63 and 39%
accordingly. In some regions the part of diffuse radiation
in global one changes from 0.11 — 0.18 for type 4 to 0.67
— 0.92 for type @ (Table 1.5).
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Since in mountain regions the net of actinometric
stations is very sparse, the author proposed the method
for estimation of global solar radiation for warm period
of year, which has the following basis: a) dependence of
daily sum for cloudless sky Q, on midday sun elevation;
b) connection of ratio of global radiation for observation-
al cloudiness to its value for cloudless sky (Q,/Q,) with
the amount of clouds. These connections were obtained
from the observations data on the Medvezhiy glacier in
July — August, 1972. The values of cloudiness for 20
years from the nearest weather station Fedchenko
Glacier were also used.

7. Albedo is one of the main factors, determining
radiation balance of glacier surface and it is the most
changeable parameter, depending on surface type, rate of
its pollution and moistening, and also — on part of day.
These peculiarities of albedo cause the difficulties of its
measurement in different hours of day and in separate
areas of glacier. The method for albedo determination
with the help of plane or helicopter using albedometer
and synchronic photography of glacier is of great interest.
In basis of this method lies identification of albedo with
the help of optical density of photos for fixed conditions
on the glacier surface. Defects of this method are time-
taking work, high price and necessity of the work reitera-
tion several times throughout the summer.

Qualitative evaluation of glacier surface types is
published in many glaciological investigations. The most
complete report is contained in works of V.G. Konovalov,
who suggested the classification of glacier surface types
by albedo character (Table 1.8). Eight types were select-
ed — from dry clean snow (mean albedo 0.7) to ice
under moraine (0.10 — 0.14). This classification mainly
reflects qualitative evaluation of albedo for different con-
ditions on the snow, firn and ice surface, made by several
authors, though there are extreme values of this parame-
ter in some works, differing from those, which were
placed in V.G. Konovalov’s works.

One of difficulties for using of this typization is
drawing of boundaries between neighbouring zones —
there are spots on the surface with different albedo or, on
the contrary, gradual change of ice or snow pollution.
Another difficulty is the necessity to draw contours for
some parts of surface with different values of albedo many
times during the summer, as snow limit moves, or after
snowfalls. In these cases photography from the high point
of the range, surrounding the glacier valley, can be useful.

8. The role of summer snowfalls, influencing the
summer and annual mass balance of glacier, was studied
insufficiently at present. Their importance is connected
not only with changing albedo, especially in zone, free of
snow. During and after snowfalls accumulation takes
place instead of melting, i.e., mass balance becomes posi-
tive; seasonal snow limit goes down, sometimes up to the
end of glacier; real duration of ablation period decreases;
in some regions superimposed ice is formed, which is
characterized by great values of albedo. Very intensively
these processes find expression in the glacier regions with
spring-summer maximum of precipitation (Altay, Tien-

Shan). Snowfalls contribute to conservation of mass and
therefore — to existence of many glaciers.

The quantitive valuation of summer snowfalls influ-
ence can be made by different methods: a) the calculation
of heat expense; b) accounting of actual decrease of abla-
tion period owing to interruptions in summer melting of
snow and ice; c¢) hydrometric measurements taking into
consideration change of water amount in the streams,
flowing out of glaciers, compared with usual conditions.

9. As snow and ice are semi-transparent medium for
short-wave radiation, coming into glacier, energy
exchange is fulfilled in the certain layer, and its thickness
depends on density, pollution, moisture, weather condi-
tions and other factors. Few studies on glaciers, devoted
to this question, give an idea about absorption, penetrat-
ing at some depth, but only for the certain conditions,
mentioned above.

For instance, in the results of measurements, made
by B.P. Karol on Fedchenko Glacier (the Pamirs), only
about 5% of short-ware radiation absorbed by glacier,
penetrates in fresh snow up to depth of 10 cm, in firn —
to the depth of 9 cm — only 3%, and in ice to the depth
of 12 cm — approximately 4%. On MGU glacier (the
Polar Urals) the radiation, penetrated into ice to the
depth of 10 cm in clear sky conditions, equaled to 27 —
33% in the different parts of day (Table 1.9).

Practical importance of radiation, penetrating into
upper layers of glaciers, consists in formation of radiation
crust, i.e., in loosing of sub-surface ice layer, and also in
warming of 10 — 20 cm firn or ice layer in the morning,
that contributes to earlier beginning of day-time melting.

10. Effective radiation of glacier surface anb (or
long-wave radiation balance with opposite sign) is small
in comparison with this parameter for other types of
ground surface due to the fact, that glacier own eradiation
is limited by the maximum temperature of its surface
(0 °C). This fact has the important positive role for for-
mation of glacier radiation balance. In the day-time this
parameter is calculated as remaining part of radiation bal-
ance equation and contains some amounts of errors (from
15 to 35% depending on the absolute magnitude). On
mountain glaciers under clear sky intensity of Ead) varies
most often in the limits of 0.08 — 0.11 cal/ cm? (56 — 77
W/m?), it increases with altitude up to certain level, that
depends on medium altitude of ranges in some region.
Effective radiation becomes less higher than this level,
and this fact can be connected with the lowering of free
atmosphere temperature. anb approaches to zero or even
changes sign and becomes the positive component of
radiation balance in warm regions at low altitudes and in
cloudy weather as well.

Comparison of an,J on glacier and moraine site, sit-
uated at the same altitude, was made in some regions and
it shows at considerable distinctions of sum Eady for the
whole day and especially for day-time on these sites. For
instance, on Golubin Glacier (Kirguiz range) the follow-
ing values of E3¢ were obtained for 7 clear days in August,
1982: the sums of this parameter for day-time on the gla-
cier and moraine equaled to 20 and 112 cal/ cm? (0.8 and
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4.7 MJ/m?2) accordingly, for the whole day — 102 and 206
cal/ cm? (4.3 and 8.6 MJ/m?).

11. The comparison of the radiation balance compo-
nents and its total amount B, made for 9 glaciers in the
latitudes range 67 — 35° N, allows to note the certain ten-
dency in changes of some parameters in spite of the differ-
ences in altitude, surface type and measurement period
(Table 1.15). The increase of global radiation from the
north to the south from 327 cal/(cm?-day) (13.7 MJ/m?2)
on IGAN Glacier (the Polar Urals) up to 723
cal/(cm?-day) (30.3 MJ/m?2) in the Western Karakoram is
quite normal, as it is caused by the increase of the sun cle-
vation and decrease of cloudiness, i.e., by climate factors.

The change of long-wave radiation balance is not so
cleary expressed, which can be caused by different alti-
tude of glaciers, atmosphere temperature and local condi-
tions of cloudiness formation.

The range of radiation balance fluctuations on gla-
ciers surface is very large: from -15 cal/(cm?-day) (-0.6
MJ/m?2) on Fedchenko Glacier (4880 m, snow) up to 454
cal/(cm2-day) (19.0 WJ/m2) on Medvezhiy Glacier (3050
m, ice). It should be noted, that these results were
obtained on the neighbouring glaciers. So, the important
peculiarity of radiation balance formation lies in the fact,
than on the same glacier (or a group of them) in small
region but in the considerable interval of height amplitude
net radiation fluctuations is more than the one which
takes place on glacier from polar to subtropical latitudes.
On the Elbrus we have obtained the daily values of net
radiation in the interval from -12 cal/cm? (-0.5 MJ/m?2)
on the saddle (5300 m, snow) to 395 cal/cm? (16.6
MJ/m2) on Bolshoy Azau Glacier (2620 m, ice).

12. Ratio of B/Q, mainly depending on albedo and
effective radiation, can be the obvious indicator of “ener-
getic possibilities” of different types ob ground surface.
For example, on Marukh Glacier parameter B/Q
increased from June to August in the limits of 0.34 — 0.38
in firn zone and 0.58 — 0.77 in ablation area. On the
Elbrus glaciers, when albedo was 45%, B/Q averaged
0.43; if albedo increased to 70%, B/Q ratio decreased to
0.18. On moraine, adjoined to glacier, parameter B/Q
varied in the interval of 0.40 — 0.60 depending on albedo
and on the surface warming degree.

13. Owing to the difference in the rate of effective
radiation of glacier and moraine surface net radiation of
clean (without moraine coverage) ice in the day-time is
more, than on moraine, especially under clear-sky weath-
er. Prolonged synchronous measurements in ablation area
of Marukh Glacier and lower than its end, on the rocky
ground with small moraine particles (2500 m above s.1.)
showed, that glacier surface net radiation in July —
August can be 1.5 times higher, than for moraine, in spite
of very low value of its albedo (Table 1.20).

14. Some researchers attempted to estimate the
radiation balance components for entire glacier surface on
the basis of the actinometric observations in the certain
points of glacier using different formulas, calculation

A.Il. Boaowuna

tables and nomograms. Such maps have been made for
some glaciers (IGAN and Obruchev in the Polar Urals,
Elbrus and Marukh in the Caucasus) mainly for clear
days (since taking cloudiness into consideration has some
difficulties). Analysis of direct solar radiation and the
other parameters distribution on glacier surface gave
opportunity to know the limits of their fluctuations
depending on exposition in some parts of glacier, screen-
ing of horizon by ranges and albedo.

15. Fundamentally different method for estimation
of radiation balance components, reflecting the peculiari-
ties of some glaciers radiation regime, was developed by
P.A. Cherkasov, who used special computer programs.
Small areas, varying by orientation and slope angle, are
selected on the basis of large-scale glacier scheme and for
each of these areas direct solar radiation, coefficient of
screening and slope coefficient are estimated. These
parameters give the quantitive notion of direct radiation
ratio for horizontal site, if horizon is quite open, to its
value in real conditions (screening by mountain ranges
and exposition). To estimate direct, diffuse and effective
radiation of entire glacier surface by described method,
vertical gradients of these parameters were also used,
based on the observations of P.A. Cherkasov and other
researchers. This method makes it possible to obtain dis-
tribution of main radiation balance components for entire
glacier surface.

16. The method, suggested by P.A. Cherkasov, was
utilized by the author of this work for estimations and
analysis of Obruchev Glacier radiation regime. The
parameters, received for some days, give ideas about their
variance during entire ablation period. Thus, when the
sun elevation is maximum (20 June), the income of direct
solar radiation changes from 600 to 100 cal/(cm?2-day), or
25.1 — 4.2 MJ /m2 from the left to the right margin of gla-
cier owing to considerable screening at south-west
(Obruchev Glacier is orientated to east-south-east). The
coefficient, characterizing the combined influence of
exposition and screening of horizon, varies during the
most part of summer in the interval between 0.2 near the
right edge and 1.0 near the left edge of the glacier.

17. The conclusions, represented above, make it
possible to sum up researches results of mountain glaciers
radiation balance for period of the fifties-eighties of the
XX century. On the basis of short-term (I — 2 months)
and more prolonged (some warm seasons) meteorological
measurements typical values of all radiation balance com-
ponents for differernt waters conditions and the objective
laws of their changes with elevation were established in
majority mountain-glaciated regions of former USSR.

On the basis of researches on certain glaciers some
computation methods were developed, namely, determing
global radiation, remote albedo, appreciation of summer
snowfalls influence on snow and ice ablation, also estima-
tion of radiation balance components and some quantita-
tive parameters, that determine the conditions of insola-
tion for entire glacier surface.
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I'nasa 2

TYPBYJIEHTHBIN TEILIO- U BJATOOEMEH.
CTPYKTYPA TEIINIOBOI'O BAJIAHCA

B ominume oT KOMIIOHEHTOB paJNallMOHHOTO OasiaH-
ca, XapakTepuCTUKU TypOyJIeHTHOro oOMeHa KakK Ha paB-
HUHE, TaK ¥ B TOPHO MECTHOCTM PACCUMTHIBAIOTCS KOC-
BeHHbIMU MeTonaMu. [Ipu 3TOM yailie BCero UCIoIb3yIOT-
Csl pe3y/ibTaThl TaK Ha3bIBAEMbIX TPAJMEHTHBIX HaOJOE-
HUH, T.€. BEpTUKAJIbHBIC TPAAUEHTHI TEMITEPATYpPbl BO3MIY-
Xa W YIIPYroCTU BOJSTHOTO TMapa, a TAKXe CKOPOCTh BETpa B
cJjloe, HeMOCPeNCTBEHHO MPUMBIKAIOIIEM K MOICTUIIAI0-
e nmosepxHoctu. CTaHAapTHasE METOIUKA, MPUMEHSIe-
Masi Ha CETU METEOpPOJIOTMUECKMX CTaHIMi, pa3paboTaHa
IIJIST YCIOBUI PAaBHOBECHOM M HEYCTOMYMBOM cTpaTU(drKa-
LMK U C1a0bIX MHBEPCUI TEeMIIepaTypbl BO3ayXa.

C xonua 50-X rofoB, KOraa TsIMOMETeOPOIOTH-
YecKMe MCCIEeOBaHUS CTalu MPOBOAUTHCS B OOJBIIOM
YUCJIe TOPHO-JEAHUKOBBIX PAalOHOB, MHOTOUYMCIEHHbIE
METO/Ibl pacyeTa MapaMeTpoB TypOyJIEHTHOro oOMeHa,
pa3paboTaHHBIE JJid PABHUHHBIX TE€PPUTOPUMl, ObLIU
“nepeHeceHbl” Ha JegHUKU. [Ipu 3TOM He yIMTHIBAJIOCH,
YTO MEXaHU3M TYpOYJIEHTHOCTH 3/1€Ch UYpe3BbIYAHO CJIO-
JKeH M OTJIMYAeTcsl OT TaKOBOIO Ha paBHUHAX: a) HaJu-
yre KPYrJIOCYyTOYHON U TIyOOKOW MHBEPCUM TeMIlepary-
Dbl 3aTPYIHSIET TUHAMMYECKYIO TypOYJIEHTHOCTb; 0) To-
CTOSIHHBIE TTapaMeTpbl B MOJIy3IMMIUPUYECKUX (hopMyJiax,
paccyMTaHHbIE JJISI TOPU3OHTAJILHOW ONHOPOAHON TIO-
BEPXHOCTU, HEMPUMEHUMBI B YCJIOBUSIX HAKJIOHHOTO
JIeMIHWKAa, 00paMJIEHHOTO KPYThIMU CKJOHaMUu Top;
B) MeCTHasl LMPKYJSIMS BO3MyXa, BKIIIOYAIOIAsl CTOKO-
BbIii BeTep, AOJUHHBIN MOTOK, BETPHl CKJIOHOB, (hEH U3
CcBOOOMHON aTMocdepbl, MPeACTaBIseT co00i HecTalo-
HapHBIN MOTOK, BHYTPU KOTOPOTO TeMIlEpaTypHbIE,
BJIQXXHOCTHbBIE€ M BETPOBBIE XapaKTePUCTUKHU BapbUPYIOT B
BEPTUKAJIbHOM U TOPU3OHTAJbHOM HallpaBJICHUSX, a
Takke B pa3Hble MPOMEXYTKM BPEMEHU.

WMcxons n3 cka3aHHOTO CTAHOBUTCS MOHSITHBIM,
YTO METONbI pacyeTa TypOyJEHTHBIX IMOTOKOB Teria P u
Bjaru F, oCHOBaHHbIE Ha IPUMEHEHUU TTOJIyIMITUPUYEC-
KO Teopuu TypOyJIEHTHOCTH /i YCTAaHOBUBIIETOCS T10-
TOKa BO3/1yXa Hall OOLIMPHON POBHOU MOBEPXHOCTHIO, HE
MOTYT OBITh MCMOJIb30BaHbl, TaK KaK JAalOT HEIOCTOBEP-
HbIe Pe3yJbTaThl B YCIOBUSIX TOpHOro jenHuka. Ho Ta-
Kri€ BbIBO/IbI ObLIM TOJIydeHbl HEKOTOPBIMU aBTOpaMu B
pe3y/ibTaTe UCCIeN0BaHUN B psifie JIEAHUKOBBIX PalilOHOB
JIUIIb CIYCTS 3HAYUTEIbHOE YUCJIO JIET, KOTAa ObUIM Ha-
KOILJIEHbl M MPOaHAIIM3UPOBAHbI MaTepraibl TPAIUEHT-
HbIX HAOMIOAEHUI M OMPOOOBAaHbBI pa3HbIE METONbI pac-
yeTta mapamMeTpoB TypOyJEeHTHOro ooMeHa B OOJIbIIIOM
1arna3oHe TeMIepaTypHBbIX M MHBIX TOKa3aTesen, pas-
HbBIX YCJIOBUSIX KJIUMaTa, IPU Pa3jIMYHON CTPYKType Terl-
JioBoro OajaHca.

Ocoboe 3HaueHHWe MpPU OMpeneleHU XapaKTepuc-
TUK TypOYJEHTHOrO oOMeHa MMeeT paclipefiesieHue CKO-
pOCTH BeTpa B HUXXKHEM TIPUJIEAHUKOBOM CJIOE BO3yxa.

Kaxk 65u10 ycTaHoBIIeHO B psife paboT, OT 3TOro ¢akropa
B 3HAUYUTEJIbHOW Mepe 3aBUCIT UHTEHCUBHOCTh OOMEHa,
BEJIMUYMHA CJIOS BO3[lyXa, B KOTOPOM JIOJIXKHBI MTPOBO-
NUTHhCS TPAIMEHTHBIE HAOMIOACHUS, U B 1IEJIOM MpUMe-
HUMOCTb TOM MJIA MHOI pacyeTHOU (DOPMYJIEL.

OO00OCHOBAaHHOCTbH BbIOOpa KakKOro-aubo meToja
OLIEHKHU KOJIMYEeCTBA Terjia, 00yCIOBJIEHHOTO TypOYJIeHT-
HBIM Te1u10- 1 BraroooMeHoM (P u LE, 3nech L — CKpBI-
Tasg TeIUIOTa MCMapeHUs-KOHAeHcaluuu, paBHas 600
kasn/r nipu 0 °C), MOXeT ObITh JJOKa3aHa B KaKOH-TO Mepe
IMyTeM COMOCTABJIEHUS] U3MEPEHHBIX U PACCUMTAHHBIX
BEJIMYUH TasTHUSI, TIOJYYEHHBIX U3 YPABHEHUS TEILIOBOTO
b6anaHca. Ho B GonbIIMHCTBE TOPHO-JIEMIHUKOBBIX paiio-
HOB CpPEIHUX IIMPOT Tpeobianamiias 4acTb dHEPTUH,
3aTpauynBaAEMON Ha TasiHUE, MOCTYMAaeT OT COJIHEUHOU pa-
IUanyu, a BeMYrHbl P u LE HAYTOXHO MaJibl U HEpe.l-
KO MMEIT pa3Hble 3Haku. OUeBUIHO, YTO MPOBEpPKa
MPUMEHUMOCTHU TOW WY MHOU (OPMYJIbI pacueTa MOXET
MPOBOAUTHCS JIUIIbL NPU OMPEAEIIEHHBIX YCIOBUSX, a
WMEHHO: a) B pe3yjbTaTe TypOyJIEeHTHOTO BjaroooMeHa
Ha JIEMHWKE CYIIECTBEHHO TpeobsagaeT KOHASHCcaIus,
TaK Kak B IMPOTUBHOM ciydae (MIpU UCTIApEHUU) pa3-
HocTh P — LE, KaK mpaBujio, OJM3Ka K HYJO IPHU JIIO-
ObIX 3HAUEHUSX KaXJAO0ro U3 MapaMeTpoB.; 0) WieH ypaB-
HeHUs TerioBoro 6anaHca P+ LE nomkeH ObITh TOTO Xe
MOpsJIKa, YTO M paavallMOHHBIN OajaHC, U BbIpaXaThCsl
JIOCTATOYHO OOJIBIIMMU TIO aOCOJIOTHOW BEJIMYMHE 3HA-
YEHUSIMHU, TaK KaK MPU MaJIbIX BeJIMYMHAX OLIMOKU U3-
MEpeHUIi 3aTpaT Terula Ha TasiHWe W paualiMoHHOro 0a-
JIaHCa COIOCTaBMMEI ¢ TTapameTpamMu Pu LE.

B GosbliHCTBE CTy4yaeB MpU OLIEHKE NTPUMEHUMO-
ctu (opMys, BBIOPAHHBIX OTIEIbHBIMU aBTOPAMU, YCJIO-
BUSI, U3JIOXKEHHbIE BBIIIE, HE BBIMIOJHSIINCH, YTO CTABUT
O]l COMHEHUE MOoJlyYeHHble UMY BenuuuHbl Pu LE, na-
K€ €CJIM U3MEPEHHbBIN U PACCYMTAHHBIN CJIOU CTasIBIIETO
cHera (JIbIa) MMEIOT OJM3KHUe 3HadeHHWs. Takum oOpa-
30M, MPUBOAUMBIE B 3TOW TJaBe JAHHBIE MO OTAEIbHBIM
JIETHUKOBBIM PErMOHAM CJIEyeT CYMTATh BeChbMa yCJIOB-
HBIMU ¥ MIPUTOAHBIMU JIUIIb JJIsI OLIEHKM TMOPsIIKA BEIM-
YUH TapaMeTpoB TypOyJE€HTHOTO OOMeHa M MX OTHOCH-
TEJIbHOU IO B CTPYKTYpPE TEIJIOBOTO OajlaHca.

2.1. MeTonpl H3MepeHnii i pacyeToB MapamMeTpoB
TypOYJIEHTHOTO TEIJIO- H BJIaroo0MeHa

[Mpsamoit (MynbcallMOHHBIN) METOA, OCHOBAHHbBIN
Ha U3MEPEeHUHU ITyJIbCcallMii CKOPOCTU BeTpa, TemIlepaTy-
pbI U yIeIbHOW BIAXHOCTM BO3[yXa, CBSI3aH C NIPUMEHE-
HUEM CJIOXKHOW ammaparypbl U Ha JIeAHWKAX 10 HACTOSI-
1IET0 BPEMEHU HE MCTOJIb30BAJICS TT0 TEXHUYECKUM TIPU-
ypHaM (aBTOHOMHOE MUTaHWE U T'POMO3IKOCTh arrapa-
Typbl). TpaguIIMOHHBIN MOAXOM K pacueTy nmapaMeTpoB
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TEIJIO- W BJIaroobMeHa TMOBEPXHOCTHU JIAHWKA C aTMO-
cepoii cBI3aH ¢ UCITOJIB30BAHMEM BEPTUKAILHBIX I'pa-
MUEHTOB (a TOYHEe, KOHEYHBIX pa3HOCTEl) TeMIepary-
DBI, BIAXXHOCTH BO3/IyXa M CKOPOCTH BeTpa, U3MEPEHHBIX
Ha OmpeAesIeHHBIX YPOBHSIX. OCHOBHOE BBIpaXXEHUE IS
ITOTOKOB TeTlIa U BJIaTM B 3TOM CJIy4ae MMeeT BHIL:

dt
P=pc, K2, 2.1
pe,K (2.1)
E=pk % (2.2)
dz

e p — IUIOTHOCTb BO3/yXa, ¢, — VICJIbHAs TEIIOeM-
KOCTb BO3JyXa MpH IMOCTOSTHHOM JAaBjieHuu, paBHas 0,24
kazn/(rmpan), K — koaduumeHT TypOyneHTHOCTU, dt/dZ
U ds/d7 — TpagueHTbl TeMIlepaTypbl U yIeJIbHOW BIax-
HOCTH BO3/yXa.

I'maBHast ocobeHHOCTh pacueroB P m LE 3axmouda-
€TCS B TOM, YTO pe3yJbTaThl TPAIUEHTHBIX U3MEpPECHUI
MOTYT MHTEPIPETUPOBATHCS TIO-Pa3HOMY B 3aBUCUMOCTH
OT TIPUHSITON METOAWUKU ONpenesieHUs WHTEHCUBHOCTHU
TYpOYJECHTHOTO TepeMeIlMBaHus (BhIpaKeHHO yepe3 K)
M 3aKOHa pacripe/ieJieHUsT OCHOBHBIX METeoIlapaMeTpOB
10 BBICOTE B HIDKHEM CJIO€ BO3ayxa. MHOTOYUCICHHBIE
CIOCOOBI HAXOXIEHUS XapaKTePUCTUK TYpOYJIEHTHOTO
oO0MEHa MOXHO pa3le/IUTh Ha B OCHOBHBIC T'PYITIIHI:
a) MCIOoJIb30BaHNE METOHOB TypOy/lIeHTHOI muddy3un u
y4eT TOTO WJM WHOTO aHajora 4ymcia PuuapmacoHa;
6) pacueT TypOYJIEHTHBIX ITOTOKOB C MTOMOIIBIO YpaBHE-
HUS TeIIoBoro OayaHca. Ha HeKOTOpBIX JieAHUKaX TMpU
OTpeICICHHBIX YCIOBUSIX XOPOIIWE pe3yJbTaThl JaJid Ha-
TYpPHBIC U3MEPEHMS OTIEIBHBIX COCTABJISIONINX TETIJIOBO-
ro OaymaHca (Kak OCTaTOYHBINM 4ieH — 111 P u LE u Be-
COBOI1 MeTOA — JJIST MCTIapeHUSI-KOHIEHCALINM ).

B 3amauy maHHOI paGOTHI He BXOIMUT ITOAPOOHEBIN
aHaJIU3 BCEX CYIIECTBYIOIIMX TOJYIMIUPUIECKUX (HOp-
MyJI pacueTa TapameTpoB TypOYJIEHTHOTO TEIJIo- W BJla-
roooMeHa IpH MHBEPCUSIX, UX 0030p MMeeTCs B 0OJIb-
IIIOM 4YHcJie UccaenoBaHuii, B yactHoctu (OrHeBa, 1955;
Bosommna, 1965, 1966a; Konosanos, 1983). Huke Oy-
JIeT JaHa JIUIIL KpaTKasl XapaKTepuCTHKa OCHOBHBIX Me-
TONOB, TIPUMEHSBIIMXCS TIPU pacyeTe MapameTpoB Typ-
OyJICHTHOTO OOMeHa Ha TOPHBIX JIETHUKAX, a TaKXe
OllCHKa OTIAEJIbHBIMU aBTOpPaMU WX NMPUMEHUMOCTH B
pasHbIX paiioHax. CiemyeT y4ecTb TOT HEMaJIOBaKHBIN
(akT, 4TO BCE ITH MOJIYIMIUPUIECCKUE METOABI ObLIN
pa3paboTaHbl WIS cTpaTUdUKALUK, OJM3KOM K paBHO-
BECHOI, WJIM CIa0bIX TeMIIepaTypHbIX UHBEPCHIA, JUISI TO-
PU30HTAJbHONW OXHOPOAHON TMOBEPXHOCTHU, KOT/Aa Ha-
GJItoaeTCsl YCTAHOBUBIIUIACS BO3MYIITHBINA MOTOK, B KO-
TOPOM XapaKTePUCTUKHM METEOPOJOTUUSCKUX TIOJIeH 3a-
BHCST OT BBICOTBI Hajl ypOBHEM ITOJICTUIAIONICH MTOBEPX-
Hoctu. OUeBUIHO, YTO HA TOPHBIX JISMHUKAX BCE 3TH YC-
JIOBYSI HE BBITIOJTHSIOTCSI.

IIpu oumenke TypOyaeHTHOTO OOMEeHa B TOPHEIX
paitonax tepputopuu oniBirero CCCP Hanbonbliee pac-
MpOCTpaHEeHUE TTONYyYMI MeTonnl JlaiixtMana 1 MoHU-
Ha-KazaHckoro.

A.Il. Boaowuna

B ocnoBy meTomuku, paspaborannoii [.JI. Jlaitxtma-
HoM (1944, 1947), nonoxeHa Moay3MIIUpUYecKast TeOpusi
IMpanamia-KapmaHa, mpuMeHUMas JIMIIb B CIydae paBHO-
BecHol crpatudukanuu. [Ipu pacuere xoadpduimerra
TypOYJICHTHOCTH, OTPEIEIAIONIeT0 NHTEHCUBHOCTD TIe-
peMemnnBaHus, JlaiixXTMaH TIpMHSUI, YTO B CIyYasX OT-
KJIOHEHUs TeMIlepaTypHOU CTpaTU(UKAIIUA OT paBHO-
BECHOU pacripeieieHe OCHOBHBIX METCO3JIEMEHTOB
OIMUCBIBAETCS HE JOrapudMUIECKMM, a CTEIIEHHBIM 3a-
KOHOM, W TIpM 3TOM BBeJ TapaMmeTp BEPTUKAJIbHOU yC-
TOWYMBOCTHU €, IMOKA3bIBAIOIINI XapaKTep OTKIOHEHUS
npoduiia ot JorapudpmMudeckoro. st onpeneneHus Be-
JINYUHBI € B HanboJiee TOYHOM BapHMaHTe, pa3paboTaH-
"HoM JI.JI. JlaiixtMaHOM, HEOOXOOMMBI M3MEPEHUS CKO-
pOCTH BeTpa 0 BBICOTHI 8§ — 16 M, Tak Kak B caMOM
HIDXKHEM cjoe (10 2 M) Hal TOPU30HTAIHLHOM ITOBEPXHOC-
TBIO TIPO(UIL CKOPOCTH BETPa COOTBETCTBYET JioTapud-
MHUUYecKoMy 3akoHy. [TapaMeTp € Bcerma MeHbIIe eIMHU-
1IbI, IPUYEM TIPU HEYCTOMUMBOUN CTpaTU(DUKALMU €Tro
3HAYeHWE OTPUIIATEbHO, TIPY WHBEPCUU TTOJTOXKUTEIb-
HO, TIpY 0e3pa3IMYHOM COCTOSIHUM paBHO Hymo. Erie B
CBOUX TIEPBBIX PabOTax, MOCBSIICHHBIX 3TOMY BOIIPOCY,
H.JI. JlafixTmMaH IpemIOXIUT U1 XapaKTePUCTUKU YCIIO-
BUI CTpaTU(MUKAIIMK TTOJIb30BAThCS BEIUIMHOM At/u12,
MpoTopLUMOHaIbHOM uucity Puyapncona Ri. B manbHeit-
IeM 3TOT CITOCO0 HAXOXIECHUS € ObUT IMTOATBEPXKICH PsI-
IIOM aBTOPOB, B yacTHocTH, T.A. OrHesoit (1955) mo Ha-
omonenusim B Konrtymrax (Boausu CaHkTt-IlerepOypra).
B namux pab6orax (Bomommumna, 1966a, 19666, 1972a u
np.) npu oueHke P u LE ObUT TakKe MCITOIb30BaH yKa-
3aHHBI METOH pacueTa €, MOCKOJBKY TPaIueHTHBIC W3-
MepeHUs Ha JIeIHUKaxX MPOBOAUINCH B OCHOBHOM IO
VPOBHST 2 M HaJ MOBEPXHOCTHIO M3-3a TEXHUYECKUX
CIIOXXHOCTEM YCTAaHOBKM MadThl ¢ TIpMOOpaMy Ha Talo-
Ieit TTOBEPXHOCTH JIEAHUKA.

OcHoBHas dopmyna, npemtoxenHas J.J1. Jlaiixtma-
HOM IJIsT pacdyeTa Ko3(dULMeHTa TYpOYJISHTHOCTA Ha
BBICOTE Z, UIMEET BUIL:

I3 1-¢
76 o U €2
k=Xopfet (2.3)
1-¢ 21 — 30

rae X — nocroanHas Kapmana (0,40), z, — mapamerp
a’pOIMHAMUUYECKON IIEpOXOBATOCTH, Z — BbBICOTA, IS
KOTOpOii paccunthiBaeTcsa K, z; — HUXHUA YPOBEHb M3-
MEpEeHHsI CKOPOCTH BETpa, 4, — CKOPOCTb BETpa Ha BbI-
cote z. O0byHO K ompeaesnsieTcst Ij1s1 BBICOThI 1 M, Torma
dopmyna (2.3) mpuobperaet BU:

€
K = (f(%)z A (2.4)
€ 1- 20

Hamu (BosommuHa, 19664, puc. 27) 6bUI0 yCTaHOB-
JIEHO, 4TO TypOYJEHTHBIN MOTOK Teria P, BBIMMCIICHHBIN
o (opmyne JlaiixTmMaHa, oGHapyXMBaeT XOPOIIO BhIpa-
KCHHYIO 3aBHCUMOCTh OT ITapaMeTpa yCTONINBOCTH At/ul2
(rme At — pasHocTbh Temrepatyp B cioe 2,0 — 0,5 m,
a u; — CKOpoCTb BeTpa Ha Boicore 1 M). Tak, npu He-
GousbLIMX cKOpocTsax Berpa (mo 3,5 M/c) BennunHa P c
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pocToM Af yMeHbIIaeTCs, MIpUYeM HauOOJIbIee OTHOCH-
TenbHOe u3MeHeHue P, o 100%, mpoucxomuTt mpu cia-
ObIX BeTpax (OKOJIO 2 M/C) U KOJIeOaHUSIX Pa3HOCTH TEM-
nepatyp ot 1 mo 3° B cimoe 2,0 — 0,5 m.

WHoli moaxon K paccMaTpuBaeMoil TTpobjiemMe M3-
noxeH B pabore A.C. Monuna u A.M. O6yxoBa (1954),
IJie MCIOJIb30BaHbI METOMIBI TEOPUU TOJ00MS B TpUME-
HEHUM K 3ajadyaM (PU3UKU MTPU3EMHOTO CJIOSI BO3MyXa.
st XapaKTepUCTUKKU COCTOSTHUSI 3TOTO CJIOSI OHU BBOIST
mapamMeTp Ls , KOTOPBIi Ha3bIBAlOT BBICOTOM IOICTOS
MUHAMUYeCKON TypOyaeHTHOCTH. OCHOBOI Il omperne-
JICHUS 3TOTO IMapaMmeTpa IO dSMIUPUIECKUM TaHHBIM
CITy>XHUT popMysia

1 OR

i
L* - (E)z:O )

(2.5)

roe Ri — uucio PuyapacoHa, KOTOpoe CIYKUT KPUTEPH-
€M JUJIS OTIpe/ieIcHNsI, B KaKoil Mepe aTMOC(hepHbIe YCIIO-
BMSI GJIaTOTIPUATCTBYIOT Pa3BUTHIO TYPOYJIEHTHOCTH.

PacueTbl TpOMeXyTOYHBIX TTOKa3aTeseil u TypOoy-
JIEHTHBIX TTOTOKOB TeTlIa U BJIaTH TI0 paboyuM hopMyiam
IIOBOJIBHO CJIOXHBI, MO3TOMY B pabdorax (KazaHckwuii,
MonuH, 1956, 1962) nnsa aToit Henu TpenjiaraeTcsl psij
HoMmorpaMM. B mocienHeidt u3 HUX TMPUBOIUTCS HOMO-
rpaMma, IIpy TMOMOIIM KOTOPOH MOXKHO JIETKO OTIpeme-
JIUTHh TYpOYJICHTHBIC MTOTOKU TeTula W BJIaTu JUIST CBEPX-
annabaTUIeCKUX U MHBEPCUOHHBIX YCIOBUIA, 3HAs CKO-
pPOCTb BeTpa Ha BBICOTe | M M pa3HOCThb TeMIlepaTyp B
cinoe 0,5 — 2,0 M, a TakKke mapaMeTp IIEpOXOBaTOCTU. B
LIeJIoM ke MeTonuka MoHuHa-KasaHckoro ocHoBaHa Ha
Jjorapu(MHUYECKOM 3aKOHE paclipelesieHUs] CKOPOCTHU
BeTpa, TEMIIepaTyphl U BIAXXHOCTH BO3/IyXa IO BBICOTE 10
ypoBHS 2 M. MOXHO IIpeAIIoI0XUTh, YTO OIaromapst Jier-
koctu onpeneneHuss P u LE 1o aTiM HOMorpammMam (I1o
CPaBHEHMIO C TPYIOEMKOCTBIO pacyeTa 3TUX IapaMeTpOB
mo ¢opmynam JlaiixtMaHa) psim mcciemoBaTeNleil OTaaan
npennoureHue Merony MonuHa-Kazanckoro. Himke Oy-
JIeT TIOKa3aHO, YTO pe3yJIbTaThl, MOJIyYaeMble TIPU UC-
MOJIb30BaHUM ABYX OMMCAHHBIX CTIOCOOOB, MMEIOT CYIIE-
CTBEHHBIC PA3INIMSL.

Ilo3nnee B pabote C.C. 3wmrunkesnya u J.B. Ya-
JikoBa (1968) 6bLTM TTPUBEIEHBI HOMOTPAMMBI JIJIST OTTpe-
NIEJICHUST XapaKTepUCTUK TypOYJIEHTHOTO OOMeHa, OCHO-
BaHHBIE TOXe Ha cxemMe MonuHa-OO0yxoBa, HO C yTOY-
HEHHBIMM KOHCTaHTaMM Ha 6a3e HOBBIX SKCIIEPUMEHTOB.
BecbMma BaxkHa TakXke OlleHKa abCOJIOTHON M OTHOCH-
TEJIBHOW TIOTPENTHOCTEN TPM pacyeTax IMOTOKOB TeIula 1
BJIar'W, TIPOBEICHHAs! UMU ITyTEM COITOCTaBJICHUS C pe-
3yJabTaTaMU MyJIbCAIIMOHHBIX U3MepeHui. Bblio ycTaHOB-
JIEHO, YTO MPU HOBBIX 3HAYCHUSAX HEKOTOPHIX KOHCTAHT,
BXOISIIIIMX B pacuyeTHBbIe (POPMYJIBI, OTHOCUTEIbHAS
ommbKa TMpy OTpeeIeHUN TYpOYJIEHTHOTO TOTOKa TeTlia
MpHU YCTOMYMBOW CTpaTU(UKAIIMKM BO3AyXa COCTABJISICT
36%, Torma Kak MpU MCIOJb30BAaHUU CTApbIX 3HAUYCHUI
KOHCTaHT (110 HomorpamMam MonuHa-Ka3zaHckoro) ot-
HOCUTEJIbHAsI TTOTPEITHOCTD TIPH TeX Ke YCIOBHSIX BO3pa-
ctaet 10 194%. Huke OyayT moka3aHbl pe3yJIbTaThl COTO-
CTaBJICHHWS TYPOYJICHTHOTO TTOTOKA TeIljIa, PAaCCYUTAHHOTO
o Monuny-Kazanckomy n 3mIMTUHKEBUIY - YaIuKOBY.

B psne oTedecTBEHHBIX MCCIENOBAaHUMN, CBSI3aHHBIX
¢ BOIpocamMu TypOYJIEHTHOTO TeIUIO- M BJIaroooMeHa Ha
TOPHBIX JIEAHWKAX, MMPUMEHSJICS TaKKe METOM, pa3pado-
tanHbli Kunepom (Keeler, 1964). B wactHocTH, OH MC-
noJjib3oBajcsa B paborax (TuxaHoBckas, Bonkosa, 1969;
Konogasnos, 1983). B ocHOBY naHHOTO criocoba OleHKHU
P wn LE npu MHBepCcHUSX IOJOXEHO OIIpeAeCHUE YMCIIa
PuuapncoHa u BeImesieHUE CIIOSI, B KOTOPOM BeJMdnHa Ri
HaubOosiee 0M3Ka K HyJIO. DTO O3HAYaeT, YTO B TaKOM
cjoe coboaaeTcs JJorapuMUIECKUi 3aKOH U3MEHEHUSI
CKOPOCTH BeTpa C BBHICOTOM M TIpeobsagaeT TUHAMUYEC-
Kas TypOyJIeHTHOCTh, HE IMoaaBjseMasi yCTOUUNBOM
cTpatudUKaIUe UM TEPMUICCKUM TepeMeIIMBaHUEM.
Pa6oume dopmymbl st onpeaeaecHus TypOyJIeHTHBIX I10-
TOKOB TeIJIa ¥ BJarvd B 3TOM CJIO€ TaKOBBI:

p= pcpu2X2(t2 -1)

(Inzy /o) (2.6)

£ = MX’uy(e - @)
RT(Inz, / 29)>

[€ U, — CKOPOCTb BETpPa Ha BEPXHEW I'PAHMIE CJIOA,
M — MonexynasapHEIA Bec Bo3oyxa, R — yHHMBepcalbHas
rasoBasl IIOCTOSIHHAsSI, 1T — cpemHsisa aOCOIIOTHAs TeMIIe-
paTypa BO3yXa, I, €,, 1|, €| — 3Ha4eHUs TEMIIEPATYPhI U
YIPYTOCTU BOISIHOTO Mapa Ha BEpXHEW U HUKHEN rpaHu-
IIe CJI0sI, OCTAJIbHEIC 0003HAUYCHUS MPEXKHUE.

Kax m3BectHO, uncio PudapacoHa Ri BEIYMCISAETCS
o dhopmyJie

Ri = 0T /oz-vy g
= AT
Qu/oz)s T

2.7)

(2.8)

3MeCh ¢ — YCKOpPEeHUe CUJIBI TsKecTd, T — abcosoTHas
TeMrepaTrypa B IIpu3eMHOM ciioe, 0 7/0z u du/0z- BepTu-
KaJbHbIe TPAaIUeHTHl TeMIlepaTypbl U CKOPOCTH BeTpa,
Y — PaBHOBECHBI IpaJIMeHT TEMITepaTyphl BO3yXa.

Meton Kunepa MoXeT UCIOIB30BaThCS IS JTH000-
ro cjosi, rae Ri moctaToyHo 01u3Ko K Hymto. [IpoBeneH-
Hblii A.A. Tuxanosckoit 1 M.B. Bosakosoii (1969) pac-
yeT yucen Ri Ha nenHuke UMAT (ITamupo-Anaii) B jiet-
HUe repyuonbl 1965 — 1966 rr. mokasai, 4To IS pa3HbIX
YPOBHEM M3MEPEeHUI MpeariojlaracéMble KpUTUIECKHUE Be-
JIUIUHBL Ri HaxonsTcs B uHTepBase Mexay 0,15 u 1,0,
MpyUYeM HaMMeHBIIMe 3HaUYeHUsT 3Toro Tmokasatens (0 —
0,05) 3acdukcupoBansbl B cioe 0 — 0,25M (TouHee, HUXK-
Heli TpPaHMLER CIeNyeT CYUMTaTh Zp). st sToro cios Ha-
nbojee XxapakKTepHO HEUTpPaTbHOE COCTOSHUE W, CJIENO-
BaTebHO, JIy4llle BCEro COOJIOAAIOTCS YCIOBUS IS BbI-
yuciaeHuit o merony Kuiepa. PesynapTaThl cpaBHeHU
W3MEPEHHOr0 W PacCUYMTAHHOTO Pa3HBIMM CITOCOOaMu
TasitHUSI, TIPUBECHHBIE B paccMaTpuBaeMoil pabote, Oy-
YT JaHBl HUXeE.

3acnykrMBaeT BHUMaHUs TakKXKe METOJ pacyeTra Ko-
a¢duimeHTa TypOyJIeHTHOCTU U IMOTOKOB TeTljIa 1 BJIaru,
npemioxeHHbiii M.U. Bynsiko (OrHeBa, 1955) u momy-
YUBIIWN OOJIBIIIOE TTPUMEHEHUE B OTEYECTBEHHBIX MCCTIe-
nmoBanusx. M.U. Bynsiko ncnonb3oBan “mHTErpajibHyIo”
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CXeMy BJIMSIHMSI YCTOMYMBOCTM Ha oOMeH. B pesynbraTe
TaKoOTO TMOAX0Aa KO3GhGUINEHT TYypOYJISHTHOCTU TIpU
JIO6OM cocToSTHUU aTMocdepsl K BhIpaxkaeTcsl yepe3 Ko-
addueHT TypOyJSHTHOCTH TIPXU PAaBHOBECHBIX YCIOBU-
SIX Kp CIIEOYIOIIAM 00pa3oM:

K/K, =1+ f(Ri).

M.HA. Byapiko mpemioXuya HECKOJIbKO padoumx
dopmyn mag pacyera K, HO HamOoiiee ymoOHas M3 HUX
(TI0 peKOMEeHAlMKM CaMOT0 aBTOpa W IPYTUX MCCIeaoBa-
TeJIeil) TakoBa:

(2.9)

O 7120
0 (In—-)"
A hg AT
Kp=xz—20+28 2 0 210

A0 T (auw? % O

2 B z H

T€ Z; U 7 — YPOBHM, Ha KOTOPbIX M3MEPSIETCS CKO-
POCTb BETpA; 23 U 7, — YPOBHM M3MEPEHMIi TeMIIEPaTy-
poi; X = 0,38; hg/T 61u3K0 K eAUHUIIE, TOCKOJbKY
h = 30 M (h — BBICOTA MPU3EMHOTO CJIOS BO31yXa);
g = 9,8 M/c; T — abcomoTHas TemrnepaTtypa, Oau3Kast
st cpemHux yeaoBuii K 300°. 1o moBomy mpuMeHUMOC-
™ opmyasl (2.10) 111 MHBEPCUOHHBIX YCIOBUI CICHY-
€T 3aMeTHUTh, UYTO YK€ NPU HEOOJBIION CTENEHU YCTOM-
YMBOCTHU BO3IyXa (At/u]2 > 0,1) Benmmuuna Ky craHoBUT-
Cs OTPULATEIBHOM, T.€. TepsAeT U3NIECKUN CMBICI, W
9TO CBUIETEJNLCTBYET 00 OrpaHMYEHHON 00JIACTU HC-
TOJTb30BaHUST JAHHOTO BhIpaXkeHUs i pacueTa K.

OTaeNbHOE BHUMaHME CIAEAYeT YACJUTh pacyeTam
“MHTeTpaJbHOr0 Ko3¢hduineHTa BHelIHel muddy3um”,
nposeaeHHbBIM A.T'. Bpoiino (Bonommuna, 1966a). Ipu
TTOMOIIIM 3TOTO TTOKa3aTelisd MOTOK TeIuta P BeIpaxkaeTcs
B hopme

Pzpcl’Dm‘Zz(tZl _tzz)’ (2.11)

OTKyZIa

P
pcp(tzl - tlz)

DZ] -2

(2.12)

rne (77 —1;,) — pasHOCTb TEMIIEPATYPbl BO3LyXa MEXKILY
YPOBHSIMU Z| U Zp, D — WHTErpanbHblii Ko3hduumueHT
BHeITHe ! Auddy3un, XapakTepu3yIOIIUiH WHTEHCUB-
HOCTb TypOYJIEHTHOTO IIEPEMEIIMBAHUSA B CJIO€ (2] — ).

IIpu 3TOM TYpOYJICHTHBIN IMOTOK TeIlia P BEIYUCIISI-
eTcsl U3 ypaBHEHMs TEeIUIOBOro GajiaHca , BbICOTa Z; MPHU-
HUMAaeTCsl paBHOM HYJIO, a Z, = 2 M. s uccienosaHus
cBs13u D ¢ mapameTpoMm ycroiunBocty A.I.Bpoiino mpu-
MEHUI BblpaxeHue D_,/u; mogo0HO TOMY, KaK 3TO 1e-
naercs i KospduuuenTa typOyneHtHoctn K /uq, n
MTOJTYYMJT SMITUPUYECKYIO 3aBUCUMOCTh Ha3BaHHOTO Tia-
pametpa ot At/ u12 :

Do_s =029 (1+6902L) em/e (2.13)

uf

e At =1y 5 — b .

A.Il. Boaowuna

Ha ocnoBanuu ananuza dopmyisl (2.13) A.I'. bpoii-
IO JieJIaeT TTPOU3BOJIbHBIN BBIBOML O TOM, YTO MPU BETUYU-
Hax At/ u]2 > -0,145 TypOysieHTHOE TIepeMEeIINBaHNE B pac-
CMaTpUBaeMOM CJIOe TIOJTHOCThIO 3aTyxaeT. B nerictButesib-
HOCTH X€ 3TOT (haKT CBUIAETEIBCTBYET JIUIIL 00 OTpaHu-
YEHHOCTH 00JIaCTM TIPMMEHEHUsI PACCMOTPEHHBIX BBIIIIE
BoipakeHuit (2.11 — 2.13). Ucnonbs3zoBaHue KoadduimeH-
Ta BHelIHel nuddy3un D BBI3BIBACT Cephe3HOE BO3paxKe-
HMe TIOTOMY, 4TO TIpHU €r0 pacyeTe Ha OCHOBE YpaBHEHUS
TEIJIOBOTO OajlaHca He YYUTBHIBACTCS, B YACTHOCTH, POJIb
TeMIepaTypHOIi cTpaTU(hUKAIIMK, TOTIA KaK MPH TITyOOKUX
WHBEPCUSX, KaK M3BECTHO, PAcCIIOEHME BO3AyXa MTpacT
OOJTBIITYIO TOPMOSSIIIIYIO POJIb B TYPOYJIEHTHOM TiepeMelu-
BaHUU. JIpyrue MUHYChI WCIONIB30BAHUS YPaBHEHMS TeTl-
JIOBOTO OajaHca Juist onpenesieHus: P OymyT ykazaHbl HIIKE.
MBbI ocTaHOBWIMCH Ha BEIBOAAX, IMoydeHHEBIX A.I. Bpoii-
JI0, B CBSI3W C TeM, 4TO Gyaromapsi TIpOCTOTE PAacUYeTOB IO
dopmynam (2.11 — 2.13) oHU ynmoTpeOISIIOTCS HEKOTOPHI-
MU HcchenoBareasiMu 0e3 Hajjexalleil KpuTU4ecKou
OIICHKM WX TIPUMEHUMOCTU B CJTydae IMOCTOSTHHBIX TITy0O-
KVX MHBEPCUIA TEMIIepaTypbl BO3ayXa Ha JISAHUKAX.

Haubonee mpocTbiM U JOCTYIMHBIM CIIOCOOOM Ha-
XOXJEHUSI TypOYJEHTHBIX MOTOKOB TEIJIa U BJIaru CIy-
KUT UX pacyeT U3 ypaBHEHMS TEIJIOBOTO OajlaHca, 4To U
ObUIO peKOMeHI0BaHO B “PykoBomcTBe 1o TeruiobaiaH-
coBbIM HabmoaeHusim” (1977) nns cetn MeTeoposoruye-
CKMX CTaHLIMi. B gaHHOM ciyyae MCIOJB3YIOTCS JIMIIb
OCHOBHbIE YJIEHBl YPaBHEHUS, B TPUMEHEHUU K JICITHU-
KaM 3TO paJuallMOHHBIN OanaHc B u 3aTparhl Teria Ha
Ttasiaue rW (r — cKpbITas TEIJIOTa TJIABJIEHUS JibJa, PaB-
Has 80 xan/r; W — ciioil cTasiBLLErO CHEra WU JIbAa):

P+LE=B-rW. (2.14)

Kak usBecTtHO, BoipaxeHus misi P u LE umeror

B
dt
P= K—,
pe,K - (2.15)
LE = LpKé. (2.16)
dz
Orcrona
P _Cpa
LE  Lds’ (2.17)
i
LE=pL® (2.18)
Cp dt
Hcrionb3ys 3TU COOTHOLIEHUS, OIy4aeM:
B =pO+ L 80 (2.19)
c, dt H
OTKyza
p- B-rWw _ B-rW
1+ Lds L0622 e (2.20)
) dt p b AT
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BBeneM 111 KOMIIaKTHOCTH 0003HAYEHIE

K _L 0,622 .
Cp b
Tornma
P:M. 2.21)
1+k£
AT

AHaAJIOrMYHO (MUHYS IIPOMEXYTOYHBIE (POPMYJIBI)
_B-rw
LE = AT
I+——
k Ne

(2.22)

3nech 0,622/b — KodbdULIMEHT IS TIepexoaa OT
VICJNBHOW BJIAXKHOCTH § K YIPYTOCTU BOASHOTO Tapa e ,
b — arMocdepHoe naBieHue, At 1 Ae — Pa3HOCTH TeM-
repaTypsl BO3AyXa M YIPYTOCTH BOASIHOTO Tapa B CJIO€
2,0 — 0,5 M, ocTaibHBIE 0003HAYCHMS TIPEKHUE.

CornacHo “PykoBomcTBY IO TeIio0aJaHCOBBIM Ha-
omoneHusiM” (1977), wucnaurens B ¢popmynax (2.21) u
(2.22) nomxeH 6bITh Gomee 0,1 xam/(cM2-MuH), At Gonee
0,1°, Ae 6ompire 0,1 mOap. Ha ropHbIX legHUKAX yMepeH-
HBIX IIUPOT B OOJIBLIIMHCTBE CIydaeB 00a 3TH YCJIOBUS HE
BBITIOTHSIOTCS, TaK KaK 3aTpaThl TeTUla Ha TasHUE OJIM3KK
IO BeJIMUMHE K pamuallioHHOMY OajlaHCy, a pa3HOCTH Af U
Ae yalle BCero MMEIOT pa3Hble 3HAaKW (B Cliydae MCIape-
HWUsI), BCJIENCTBME Yero 3HaMeHaTellb B yKa3aHHBIX (hopMy-
Jax craHoBuTcsa MeHbire 0,5. TIpu mpoBeneHNM pacyeToB
BONPEKN yKa3aHHBIM PEKOMEHAALIMSIM MOTYT OBITh ITOJTY-
4eHBI aGCypIHBIE pe3yIbTaTel: P> 100 xan/(cM? -4ac).

Ecnu xe Ha3BaHHBIC YCIOBUSI COOTIONAIOTCS, TO
3TOT METOJl MOKHO CUMTATh Hanbosiee OObEKTUBHBIM IS
pacuera P u LE, HO IuIIb B TOM ClIydae, KOraa OCTajb-
HBIe cocTtaBisione (B u rW) ompenensiorcst ¢ gocrTa-
TOYHOM TOYHOCTBIO. B TIepBoil I1aBe JaHHOI paGOThI MbI
VKa3bIBaJIM, UTO Jaxke MHCTPYMEHTAJIBHO M3MEpPSEeMbIil
pangMalMoOHHBIN OajaHC B OTAEIbHBIX CIydasx (Ipu Me-
HSIOIIEeHCA 00JJauHOCTU M Pa3HOM CTETIEHU 3aKPBITOCTH
COJIHEYHOTO JMCKa) MOXeT OBbITh PacCUMTAH 3a JTHEBHOM
MepUOJ, TasTHUS C MOrpeirHocTrio 10 30 — 50 %.

Omubka B OINpeae/eHUU CYTOYHBIX 3HaUYeHUI 3a-
Tpar Telia Ha TasiHue rW, TmojlydaeMbIX dallle BCero U3
M3MEPEeHUIT TIOHKEHUS TIOBEPXHOCTH CHETa M Jibaa (Tipu
TOYHOCTU OTCUYETOB OKOJIO | CM) M OTIpeneIeHUs UX
IJIOTHOCTH, TaKXX€ MOXET OBITh 3HAUYMUTEIBHOM, OCOOCH-
HO TIpPY MaJIbIX BeWYMHax TasgHusA. [TOHSITHO, 4TO pas-
HOCTb B — rW comepXur B cebe¢ OIIMOKM OIIpeAcICHMS
000MX TTapaMeTpOB, COM3MEpPUMbIE CO 3HAUYCHUSIMU P U
LE. Y3 3Toro ciemyeT, 4TO METOH TEILIOBOro OajaHca
MOXET MPUMEHSIThCSA Ha JIeAHWKaX TOJbKO B TOM ciIydae,
ecIy TypOyJIeHTHBIIA mpuToK Temna P + LE (tne £ —
KOHJIEHCAIINST) UMEET TOT XKe TOPSIOK, YTO M paauali-
OHHBIN OanaHc. Ha obGcyXmeHnr 3TOro BOIIpoca MbI OC-
TaHOBUMCSI HUXXE, MPU aHaIU3e 3KCIEePUMEHTATbHBIX
HaTypHBIX U3MEPEHUII KOMITIOHEHTOB TEeTUIOBOTO GaylaHca
Ha jgegHuKax I[lomsipHoro Ypana.

B MeTeoposornyeckoi M TISIUOJOTUISCKOM JTUTe-
paType M3BECTHO TaK Ha3blBacMoe “oTHolleHue boya-

Ha”, IpUMeHseMoe U pacyeTa ImapaMeTpoB TypOyJIeHT-
HOTO 0OMeHa, B OCHOBE KOTOPOTO TaKKe JIEXKHUT ypaBHE-
Hue teruioBoro 6ananca (Konosanos, 1966a, 1972a).
CyTh ero 3akioJaeTcs B pasfeieHun BenuduH P u LE,
oIpeesIsieMbIX CHadaja B CyMMapHOM BHIE KaK OCTa-
TOYHBI YJICH YpaBHEHMUS TeIJIOBOro OanaHca. “OTHoIe-
Hue boysHa” mMeeT cienyIommii BUI:

P ogogbfizt 23
LE b(] 60—61. ( )
Orcrona
_ B
P=——(P+LE), 2.24
g PrLe (2.24)
Lg=P+LE (2.25)
1+B

[Iponyckass mpoMexXyTOUYHEIe ITpeoOpa3oBaHMUsI,
I o IIOJIYYUM BBIPAXKCHUC
a= P
0,622 L

Ecnu b = 760 MM, (3HaueHus L u ¢, TIPUBEICHbI
Boimie), To a=0,49. [Ipu ucnonbzoBaHUM 3TUX HOPMYII
TIpEeAToJaraeTcs, YTo0 HEMOCPEACTBEHHO Hal MesITeIbHOMN
TTOBEPXHOCTBIO UMEETCS] TOHKWIA JIJAMWUHAPHBIN TIOICITON
BO3/IyXa ¢ MOJIEKYJISIPHBIM XapaKTepOM TEIIoNepeaaun 1
muddysun BoasHoro napa. B.I'. Konosanos (1972a)
MPUBOJIUT pacueTHble AaHHbIe IO P u LFE Ha nengHuke
IMaxtakop (3amamubiii TsaHb-11lanp), mogyyeHHbIE AUD-
Gy3MOHHBIM METOOOM M 10 “oTHomeHHI0 boysna”. 3a
OTIEJIbHBIC THU TIOTPEITHOCTh nocturaet 50 — 60 %, a 3a
nBa 15-mHeBHBIX Tlepuoaa ocpenHeHust — oT 3 mo 14%,
YTO MOXHO PaclEHUTh KaK BIOJIHE TTPUEMJIEMYIO.

O1nieHMBAsT 3TOT METOJ B 1I€JIOM, CJICAYET MOTYePK-
HYTh CJIeNylolllee — OH MMEET Te e HEeIOCTaTKW, YTO U
OTMCAaHHBIN BBIIIe METOJI TETJIOBOTO GaylaHca, a UMEHHO:
a) ecqim pa3HOCTh B — rW mana, morpenrHocTs cymmap-
Hoil BenuuuHbl P + LE Bo3pacTaer; 0) B SIBHOM BUJIE HE
VUUTBHIBACTCS 3aKOH M3MEHEHHUsI CKOPOCTH BETpPa C BBICO-
TOH, a TakXkKe TMapaMmeTp IIepPOXOBATOCTU, 3aBUCIIIUI OT
9TOTO ToKazaresis; B) B ciioe 0 — 2 M mipodwib ynpyroc-
TH BOASTHOTO Mapa MOXET WUMETh M3JI0M (BO3pacTaHUeE,
3aTeM IMajieHre WM HaobOpOT) U TOTAa pa3HoOCTh Ae Oy-
JIeT BbIpaxkeHa (OUKTUBHOMN BEJITMUYUHOM.

K m3noxeHHOMY BBIIIE 0030py METOAUK, HAMOO-
JIee YacTO MCITOIb3yeMbIX B OT€YECTBEHHBIX TJISIIMOIO-
TUIecKuX paboTax, ciemyeT N100aBUTh, UTO 3apYOCKHBIC
HCCIIeIoBaTeIM TEIUIOBOTO OajlaHCa TOPHBIX JIETHUKOB
YIIOTPEOJISIIOT TaKKe crtocoOnl onleHKH P u LE, B ocHO-
BE KOTOPBIX JIEKUT TIOJyIMITUpUUECKasi Teopus TypOy-
neHTHocTH [Tpanntis-KapmaHa, a mompaBKa Ha TeMITe-
paTypHyI0 CTpaTudUKaIMIO BbIpaxkaeTcsl B BUIE TOM
win nHoit ¢yHkuum yucia Puuapacona. B kauectse
nmpuMepa npuBefeM Gopmyny Jlerray, MpuMeHEeHHYIO
X. Xonakecom n H. Yarepmraiitnepom (Hoinkes,
Untersteiner, 1952; Hoinkes, 1953) ansg negHuUKOB
Anbn. Tlo Jlerray, koadduumeHT TYpOYJI€HTHOCTH ISt
WHBEPCUOHHBIX YCJIOBUM UMEET BUIIL:
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(2.26)
rac

- 2.27)
I
3nech K, — k05(pPUUMEHT TypOYJIEHTHOCTH, pac-
CYMTAHHBIN JJI YCIIOBUI Oe3pa3IndHOi cTpaTU(UKAIIUA
atMocdepsl Ha BbICOTE Z, dO/dz — TpaaueHT TOTEHIIU-
aJIbHOUM TeMIlepaTypbl BO3[yXa, V+ — CKOPOCTb TPEHUS,
OCTaJIbHBIE 0003HAYEHUSI TIPEXKHUE.
TTpoBepKoii MPaBUILHOCTH JIIOOBIX METOJOB pacye-
Ta TypOYJIEHTHBIX KOMITOHEHTOB TETUIOBOTO OajaHca Mo-
TYT CIYXWUTh JaHHBIE O comocTaBieHun P m LE, moiy-
YeHHBIC Pa3HBIMU CITOCOOAMM, HA OCHOBAaHUM YETO OT-
JIeIbHBIC aBTOPBI JEJIAIOT BBIBOABI O IPUMEHMMOCTH TEX
WY UHBIX (OPMYJT B YCIOBUSX TOPHBIX JIETHUKOB. Tak,
IO OILIEHKEe pe3yJbTaTOB HAOJNIONCHUI Ha JEeTHUKE
HUMAT, npuseaenroii B pabore (TuxanoBckasi, Boako-
Ba, 1969), Hawydlllee COOTBETCTBME M3MEPEHHOTO IO
peiikaM M pacCYMTAHHOTO TasHUS MPU HUCTIOJb30BAaHUU
TpeX METOIOB OIpeaAcIeHUsT TypOYJISHTHBIX MOTOKOB
ternna u Biaaru (Mouwmua-Kazanckoro, Kwumepa,
JlaiixTmMaHa) OBLJIO OTMEYEHO B TOM ClIydae, KOTda IpH-
meHsuicst meton Kwiepa. Ilepuon m3amepeHuii OBLT IO-
cTaToyHO Benuk (29 mions — 11 utonsg 1965 1. u 24 uio-

% w=2,0 |
800-
700+
600-
500- Pu/p,
5 =30
400
1 u1:4,0
3001 w=5,0
2001
100 u=301 5
u=4,0 | P
| u=30| /P
=20

A.Il. Boaowuna

Ha — 19 aBrycra 1966 r., Bcero 70 mHeit), Tak 4TO Ha-
JICKHOCTh PE3YJIBTATOB HE BBI3BIBACT COMHEHUI.

B cpemHeM 3a BeCh LMKJ HaOJIOACHMUI COOTHOILIIE-
HME U3MEPEHHOIO M PACCYMTAHHOIO TAsTHUSI BRIPAXKAETCS
cleayoIUMu 3HaueHusIMU (%):

M3MepeHHOe TasiHWe 100

paccuutaHHoe (P u LE onpeaensnocb yKa3aHHbIMU METOLAMM)
no MonuHy-Ka3saHckomy 151
no JlaixTtmaHy 75
no Kunepy 95

TakuMu ke ToKazaTeIsIMU XapaKTepU30BallCh B
OCHOBHOM OTHOCHUTEJIbHBIC BEJIMYMHBI TasTHUS W 3a OT-
nenbHble 3 — 5-IHEBHbIE MHTEpBaibl ocpeaHeHus. Ha
YKa3aHHOM JIeAHUKE B MEpHOIBl HAOJMOIeHUI TypOy-
JICHTHBII BJIarornepeHoc (Kak MCIapeHue, Tak U KOHICH-
caiusi) OblJ1 OYeHb MaJl — B JHEBHbIE Yachl Bcero 2 — 5%
paavalMoHHOTO GajlaHca.

IMpencraBaseTr MHTEpeC TakXe CPaBHUTEIbHBIM
aHaJIM3 CYTOYHBIX 3HAUYEHUI TYpOYJIEHTHOTO IMOTOKA TeTl-
Jla, TIOJyYeHHBIX C TTOMOIIblo MeTonoB MoHuHa-Ka3aH-
ckoro (P, Jlaiixrmana (Pj) u Jletray (P;) 1mo pesyib-
TaTaM HalllMX U3MEpeHWil Ha (PUPHOBOM TIOJIe I0XKHOTO
ckioHa Dnpopyca serom 1960 t. (Bomommna, 19666).
31ech UCTOJIb30BaHbI Pe3yJIbTaThl TPAIUEHTHBIX HAOJIIO0-

%
500

w=2,07

2011,0 oM

u=3,0 M/ Py

300
| u=4,0
200+ / u=5,0

100+ w=5,0]
>§ u=4.0| p
1 w=3,0| */Ps

=2,0]

3,0 At°

Puc. 17. Conoctasnenue TypOyneHTHbIX NOTOKOB Tensia, PaccynTaHHbix MeTogamu Jlaixtmana (P, ), 3unutnHkesrua-Hanukosa
(P,) v MoHunHa-KasaHckoro (P, ) npu pasHbix 3Ha4eHHsIX NapameTpa WepoXoBaToCTH Z;, Pa3HOCTU TeMnepaTypbl BO3-
nyxa s cnoe 2,0—0,5 m At, °C 1 ckopocTy BeTpa Ha yposHe 1M 1y, M/cC

Fig, 17. Comparison of turbulent fluxes, estimated by methods of Laykhtman (P)), Zilitinkevich-Chalikov (P,) and Monin-
Kazanskiy (P,,) for different values of roughness parameter z,, air temperature difference in the layer 2,0—0,5 m Az,

°C and wind velocity at the level of 1Tm vy, m/s
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JIIEHUi1 3a ABa Iepuoaa ycToMuYmBOM moronasl (24 — 31
niosa u 13 — 22 aBrycra):

Mepuogp, Kan/cm2 %
P, P, Py P /P, Py/P,
I 25 28 83 112 332
I 34 37 104 109 306

CooOTHOIIIeHWEe TIPUBEACHHBIX BBIIIEC IMapaMeTpOB
CBUIETEILCTBYET HE CTOJIBKO O TMIPUMEHUMOCTU TOM WIIK
WHOM METOIUKU PAacyeTOB, CKOJBKO O Pa3UIMU PE3YJib-
TaTOB. B MaHHOM ciy4ae M3MepeHHOE TasTHUE HE MOXET
CIIY>XUTb OOBEKTUBHBIM KPUTEPUEM OLIEHKU MPaBUIbHO-
CTU M30paHHOTO METOMa, IMMOCKOJbKY B Ha3BAHHOM paiio-
He P u LE Boipaxalorcss HEOOJbIIMMY BEIMYMHAMMU T10
CPaBHEHMIO C palUallMOHHBIM 0aTaHCOM M MMEIOT pa3-
HBIC 3HAKM (IIpeo0iiamaeT ncuapeHue).

YuutsiBasg Gosibllioe 3HAUYEHUE BbHIOOpPA TOTO UK
nHoro cmocoba pacuetoB P m LE, oOpatumMcst Kk Haimei
pabote (BosomnHa, 1972a), rne uccienyioTcsi HEKOTO-
pble METOMIBI ONpeAeeHUs TYpOYJIeHTHOTO TTOTOKA Teria
B CiIyyae TIIyOOKUX WHBEPCHIl MPHM Pa3HBIX COYETAHMIX
HCXOMHBIX XapaKTePUCTUK: PA3HOCTU TeMIIEpaTyp B CJIOe
2,0 — 0,5 M Af, ckopocTi BETpa Ha ypoBHE | M u; u ma-
paMeTpa IIepOXOBATOCTHU 7 (6€3 MPUBA3KM K HATYPHEIM
HabmoneHusm). ITorok Temna Py nonyder no Jlaiixrma-
Hy (Bononmna, 19666), P, — no Monuny-KasaHckomy
u P3; — no 3unutunkeBuyy-YanukoBy. YucioBbie noka-
3aTeu, IpUBEACHHbBIC B HA3BaHHON BHIIIIEe Hallleli pado-
Te, JUIS HATJSAHOCTH TOKa3aHbl 37IeCh B TpadUIecKoM
Buze (puc. 17).

AHaIM3 3TOr0 PUCYHKa IO3BOJISIET CAesiaTh He-
CKOJIBKO 3aKJIIOUCHUH, He COMEPXKAIIUXCS B MU3BECTHBIX
HaMm paboTax 10 3TOMY BOIIPOCY, MTO3TOMY OCTAHOBUMCS
Ha HuX O6ojiee moapo6HO. CaMblii BaXXHEIM BBIBOJ 3a-
KJIFOYaeTCs B TOM, YTO COOTHOIIIEHUE MTOTOKOB Teruta P,
pPacCUYMTAHHBIX YKa3aHHBIMU CITOCOOAMM, HE TMOCTOSH-
HO, a MEHseTCS B OOJIBIINX TIpeeiaX B 3aBUCUMOCTHA OT
BEJIUYUHBI KaXJIOTO M3 MCXOAHBIX MapaMeTpoB. DTO
0COOCHHO HAIISITHO BUAHO IIpM CPpaBHEHUM puC. 17a u
0: yBeM4YeHUe Z; ¢ 2 MM 10 lcM BiedeT 3a coboii nsme-
Henue Py, /P3; B 1,5 — 2 pasa , OCOGEHHO 3TO 3aMETHO
IIpU CKOPOCTH BETpa Uy, paBHo# 2,0 m/c. U3 ckazaHHO-
TO BBITEKAET APYTOil BBHIBOI — OTHCIBbHBIC aBTOPHI TPU-
BOMSAT pa3Hble 3HAYCHUs PAacCMaTPUBAEMBIX COOTHOIIE-
Huii (Harnpumep, Py, /Py ot 3 1o 8), Tak Kak pacyerhl,
MO-BUIAMMOMY, TIPOBOJAMJIMCH B Pa3HbIX Auarna3oHax MC-
XOIHBIX MmapaMmeTpoB. Kpome Toro, puc. 17 mokasbiBaer,
uro Pj /P; ¢ yBeIMYeHMEM CKOPOCTM BETpa PacTeT, a
P,,/P3nanaer.

Bonee obwmumit utor aHanusza puc. 17 3akimoyaercs B
CJIeAYIONIEM: OH KOCBEHHO CBUICTEILCTBYET O HEOIpee-
JICHHOCTHU pe3yJbTaToB pacuera P u LE, comepxaiimxcs
B OTJEJIbHBIX paboTax, MPOBEAEHHBIX Ha TOPHBIX JIGTHU-
Kax, 0COOEHHO B TeX CJIyyasiX, KOTjia Mepuoibl Haboe-
HUI ObUTM HEBEJIMKU, a U3MEPEHHOE TasiHUE, UCIIOJIb3ye-
MO€ JUISI KOHTPOJISI pacYeTHBIX HaHHBIX 10 P u LE, BHI-
paxajioch MaJIbIMU BEJIMYMHAMU.

2.2. BeprukanbHbie mpoGuim 0CHOBHBIX
METEOPOJIOrHIECKHX JIEMEHTOB
B NPWJIETHUKOBOM CJIO€ BO3/IyXa

AHanu3 BEpPTUKAJIBbHOTO paclpeesieHus TeMmIiepa-
TYpbI, BIAXKHOCTU BO3/yXa Y CKOPOCTHU BeTpa Haj JeIHU-
KaMM TpeCTaBIsIeTCs] BeChMa BaXKHbBIM, OCOOEHHO TOCIIe
0030pa pa3JIMYHBIX METOMOB pacyeTa XapaKTepUCTUK
TypOYJI€HTHOTO TEIJIO- Y BJIaroOOMEeHa, TTOCKOJIbKY TpO-
¢bunm Ha3BaHHBIX TTapaMeTPOB HECYT B cebe CKPBITYIO
WHGOPMALIMIO O BO3MOXHOCTA MPUMEHEHUSI TOTO WU
WHOTO criocoba BeramciaeHus P u LE, a Takke 0 BbIOOpe
CJ1051 BO3/IyXa, Hanbosiee OIXOASIIEro A5l paCYeTOB.

B psime ciayyaeB M3MeHEHHME METEOPOJIOTUYECKOTO
rmoxKasaTessl M0 BePTUKAJIM MPSIMO CBUACTEILCTBYET 00
WHTEHCUBHOCTHU TYypOYyJEeHTHOrO oOMeHa (Harmpumep, YIi-
pyroctb BoasiHOTO Tiapa). KpomMe Toro, ompeneieHHbIe
CBOICTBA MPWJIETHUKOBOTO CJIOSI BO3IyXa MOTYT XapaKTe-
pY30BaTh ME30- U MUKPOKJIMMAT JIEAHUKOB, TUITUYHBIN
JIMIIB J1S TaHHOTO BUAA TTOACTUIAIONIEH MTOBEPXHOCTH.

M3BecTHO, 4TO OMHA M3 INIAaBHBIX OCOOCHHOCTEN Me-
CTHOTO KJIMMara TOPHBIX JIEAHUKOB — 3TO MHBEPCHOHHOE
pacripesieieHue TeMIlepaTypbl Bo3ayxa (1o KpaitHei mepe,
B TeIJIOE BpeMsI Toma) B TeueHHne Bcex cyToK. K Hambosee
BaXXHBIM TIpoIleccaM B CaMOM HUXXKHEM CJIO€ BO3ayXa
MOXHO OTHECTH €T0 OXJIAXICHHNE TIPU KOHTAKTe C TTOBEPX-
HOCTBIO JIEMHUKA B pe3yjbTaTe TypOyJeHTHOro oOMeHa.
JlomonHUTEIbHBIM (DaKTOPOM CIYXUT MOTEPS Teria
IJTMHHOBOJTHOBBIM U3JTyYeHWEM B TEMHOE BpeMsl CyTOK, B
pe3yJibTaTe 4ero TeMrieparypa MOBEPXHOCTH CHETa W Jibaa
YacTo TTOHMXKAETCS A0 OTPULIATENIbHBIX 3HaUeHUi. JIpyroi
nporiecc, (GOPMUPYIOIINIT UHBEPCUU, 3TO aIBEKIIUS TETI-
JIOTO BO3Iyxa Ha JIEMHUK B Pe3yJIbTaTe MECTHOUN LIMPKYJIsi-
LIMU: BETPhI CKJIIOHOB, OJVHHBINA MTOTOK BO3/yXa, a TAaKXe
GEH 13 cBoOOIHOM aTMOC(EphI, KOraa B ropax, B 9aCTHO-
CTH, HaJ JIeMHUKAMU TIPOUCXOIUT OMyCKaHWe W aauaba-
TUYECKOE HarpeBaHue Bo3ayxa. JomoMHUTENbHOM MpUyu-
HOW YyCUJIEHUSI TeMIIepaTypHbIX WHBEPCUN MOXKET ObITh
TaKkXe CTOK M HAKOIUIEHWE XOJOJHOTO BO3[AyXa B TEMHOE
BpeMsI CYTOK (TOpHBI BeTep) WU JHEM (JIEMIHUKOBBIN Be-
Tep) Ha BBIMOJIOXEHHBIX yyacTKax JIeMHUKA, a TaKxke B
MUKPOITOHIKEHUSX peibeda. Bompoc o dopmupoBaHumM
WHBEPCUIT TeMIIEpaTyphl U ee TpaHchopMalluy B TIpeesiax
JIEAHVKA paccMaTprBaeTCsl Takxke B paszaene 3.3.

Psan uccnemoBanuit, mpoBemeHHBIX Ha JeAHUKAX
Kagkaza u IlonsipHoro Ypana, mocBsiliieH aHanu3y Bep-
TUKAJIBHBIX MPOGUIeld TeMIepaTypbl, BIaXXHOCTA U CKO-
pOCTH BeTpa B HUXXKHEM TPUJIEAHUKOBOM CJIOE BO3IyXa.
ITockonbky HamboJiee BaXKHbIe M YHUKAJIbHBIE pe3yabTa-
Thl OBIIM TOJYYeHBI B APKTUKE U AHTApKTHUIE, MbI
TIOJDKHBI MCIIOJIb30BaTh MX B 3TOW paboTe, TaK Kak OHU
MOTYT TIOMOYb B XapaKTEPUCTUKE METEOPOJOTUYECKOTO
peXnuMa TOpPHBIX JIEAHUKOB. B aTOM ciiyyae Hale mpen-
cTaBJeHUe 00 M3MEHEHWM OCHOBHBIX METEO03JIEMEHTOB
P TIIyOOKMX MHBEPCUSIX OyAeT 0oJiee ITOTHBIM.

B pa6ore ([daBumosmu, Ilomosa, 1973) meTanbHO
MPOaHAIM3UPOBAHBI TIPOPUIN CKOPOCTH BETpa U U TeM-
repaTyphbl Bo3ayxa ¢ B IBYXMETPOBOM CJIO€ TIO MaTepua-
Jlam HabmoneHuit Ha JeqHuke [epretu (LleHTpanbHbII
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Puc. 18. BepTukanbHble npoduan cpesHel CKOpOCTH BeTpa
LN pa3HblX rpajaunMil CKOPOCTH Ha YPOBHE 2 M:
a— or0,5003M/c,6 —or3pmo4m/c,B — ot
4 po 6 Mm/c, r — Bbiwe 6 m/c (Jasuaoeuu, Monoe.a,
1973)

Fig. 18. Vertical profiles of the mean wind velocity at the level
of2m:a— from0,5to3m/s;6 — from3to4m/s;
B8 — from 4 to 6 m/s; r — above 6 m/s, Guerguety
Glacier
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KaBka3z) B aBrycre 1969 r. BOMIM3U (DUPHOBOIM TPaHUIIBI
Ha abcooTHOM BeicoTe 3600 M.

TUNUIHOM YepTOoit METEOPOJOTUIECKOTO pPeXKMMa B
Tepuo MPOBEACHUST UCCIeAOBaHUI (KaK, BEpOSATHO, U
BCeraa B JIETHUI Ce30H) ObLIM MOCTOSIHHBIC JIGTHUKOBBIC
BeTphl. Bocmpon3BeneHHbIe HAMU U3 YKa3aHHOM paboTh
pucyHKM 18 u 19 xapakTepu3yloT BepTUKaJIbHOE pacipe-
JIeJICHUE TeMITepaTypbl U CKOPOCTH BETpa MPEUMYIIECT-
BEHHO B CJIyJasx KaTtabaTWMYecKOro cToka Bosmyxa. [lpu
c1abbIX BeTpax BEPTUKAIbHBINA TPOMUIL CKOPOCTU UMET
BMJ JJOMaHON KPUBOW C MaKCMMyMOM Ha ypoBHe 0,5 M
— BTO XapakKTepHBIN MPHM3HAK CTOKOBOTO BeTpa (puc.
18a). C ycuineHueM BeTpa BO3pacTaeT €ro BEPTUKAIBHBIN
TPaIvEeHT B CJIOE 10 2 M Hall MOBEPXHOCThIO (BEpXHUIA
YPOBEHDb M3MEPEHUIT), 1 IIPpU OOJBIINX CKOPOCTIX (bosee
6 M/c) Ux pacnpeieieHUe HAYMHAET MOAUYMHSITHCS CTe-
IIeHHOMY 3aKoHy (puc. 180, 6, ¢).
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Puc. 19. BepTukanbHble npoduin cpeaHen TemnepaTypbl BO3-
Jyxa: a — cpefHsas Temrneparypa M3 BCex CPOKOB Ha-
6noneHui, 6 — npu ckopoctu Betpa ot 0 o 3 m/c,
B — or 3406 mM/c,r — Bbiwe 6 Mm/c (Jaeuposuu,
Monosa, 1973)

Fig. 19. Vertical profiles of mean air temperature: a — mean
temperature from all measurements times, 6 — at
wind velocity from 0 to 3 m/s, 8 — from 3 to 6 m/s,
r — above 6 m/s, Guerguety Glacier

Puc. 19 oTpaxaet BAMsHUE CKOPOCTU BeTpa Ha
TeMIIepaTypHbIil Mpoduiab. B cpemHeM 3a Bech mepuon
HaOJIONeHUT WHBEPCUS TeMIepaTyphl COXpaHsIach
JIVIIB 10 YPOBHS 1 M, BBIIIe HaGMomagach M30TCPMMUSI.
IMpu cna6six Betpax (ot 0 10 3 M/c) B cioe BhIIe 1 M OT-
MEYeHO TMajieHrue TeMITepaTyphl, T.e. HEYyCTOMYMBas CTpa-
uduxkanusa (puc. 196). C yBeauueHeM CKOPOCTU BeTpa
(puc. 196, ) npoduab TemmnepaTypbl Kak Obl “BbIIPSIM-
JisieTca” W TpU OOJBIIMX CKOPOCTSX AaXe CTaAHOBUTCS
JIMHEWHBIM (B ITOJTyJOrapu(MUUEeCKOR IKaje). ABTOPHI
Ha3BaHHOI pabOTHI TPAKTYIOT IMpPeACTaBICHHOE pacrpe-
JleJIeHUe TeMITepaTyphl cieayonmM obpasom. [lpu cia-
OBbIX BeTpax OXJaXIeHWE BO3IyXa B pe3yibTaTe TypOy-
JICHTHOTO OOMEHa 3axBaThIBaeT JIMIIb CaMblii HUXKHUI
cioii (mo 1 m). BrIlre coxpaHsieTcst TemIiepaTypHasl CTpa-
TUGUKALINAS TON BO3MYITHONW MacChl, KOTOpas MOCTYIHJIa
Ha JICAHUK U ellle He ycIeja TpaHCcHOpMUpPOBaThC.
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Puc. 20. Pacnpegnenexue cpeaHer ckopoctu eetpa (I) u Temneparypbl Bosayxa (ll) B aByxmeTpoBom crioe Ha negHuKe AQuliu B
uione — asrycte 1986 r. A — B pasHble yacbl cytok: 1 — 0—7 uac., 2 — 8 vac., 3 — 9—11 vac., 4 — 12—17 uac,,
5 — 18—19 uac., 6 — 20—24 uac.; 5 — npw pa3How cKOpoCTH BeTpa Ha BbicoTe 2 M: 1 — mMeHblie 1M /c; 2 — 3,1—4,5

m/c; 3 — 6onbue 4,5 m/c (JloktnoHosa, 1989)

Fig. 20. Distribution of the mean wind velocity (I) and air temperature (Il) in 2-meters layer on Adishy Glacier in July—August, 1986.
A — at different parts of the day: 1 — 0—7 a.m., 2 — 8 a.m., 3 — 9—11am., 4 — 12—17 p.m., 5 — 18—19 p.m,,
6 — 20—24 p.m. 6 — at different wind velocity at 2-meters level: 1 — below 1m/s; 2 — 3,1—4,5m/s; 3 — above 4,5m/s
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C TIOBBIIIIEHUEM CKOPOCTH BeTpa OOMEH TETUIOM YCHJIU-
BaeTCsA, pa3HOCTh Temmeparyp B cioe 0,25 — 2,0 m
YMEHbIIIaeTCs, a YPOBEHb MHBEPCUU TTOAHUMAECTCSI.
BbIBOI aBTOPOB, KacarolIMicsS BO3MOXHOCTH Olie-
HUTh TETUTOBBIE PECYpChl TypOYJEHTHOTO TEIJIO- W Bjia-
roodbMeHa B Tepuoj abJsAlMU, COCTOMT B TOM, UTO TIPU
M3JIOMaHHBIX MPOMWISIX OCHOBHBIX METEO3JICMEHTOB, Xa-
pPaKTepHBIX IUISI CJIydaeB CIaOBIX BETPOB, “CYIIECTBYIO-
e CXeMbl PACUETOB TETUIOBBIX ITOTOKOB HE MOTYT OBITh
npuMeHeHbl” (JlaBumoBuy, Ilomosa, 1973, c. 173).
ITogo6ubIe nTorn 6bUIM TTOSTydYeHE 1 E.M. JlokTno-
HoBo# (1989) Mo maHHBIM MUKPOKIMMATUYECKUX Ha-
OmoaeHU Ha JemHnKe Anuiny (I0XKHBINA CKIIOH [ 1aBHO-
ro KaBskasckoro xpe6ta, Bepxusis CBanerus, 2590 M Han
yp. Mops1). PacripeneneHue temriepaTypbl Bo3ayxa U CKO-
pOCTH BeTpa B IBYXMETPOBOM CJIO€ BO3/IyXa B pa3HbIC Ya-
cbl cyToK (puc. 204) u 10 rpagausM CKOPOCTH BeTpa
(puc. 206) cBumeTeabCTBYEeT 00 M3JI0Max B IIPOPUIAX
000u1x MeTeonapaMeTpoB (f M #), OCOOCHHO CHJIBHO BBI-
paxkeHHBIX B BEUEpPHHME M HOYHBIC Yachl, a TaKXe IMPU
cnabbix BeTpax. Kak u Ha negHuke [epreTu, oxyaxneHue
BO3JlyXa MTPOMCXOMUT JIUIIb B CaMOM HUXXHEM cioe (10
0,5 M). ABTOp IIpeAIioaracT, 4YToO YMEHBIICHUEe CKOPOCTH
BeTpa K YPOBHIO | M MpEnsTCTBYEeT paclpOoCTpaHEHUIO
oxsaxkneHus BBepx. C ycUIeHUEM BeTpa ITPOMCXOIUT 60-
Jiee MHTCHCHUBHBIN OOMEH, TeMIlepaTypa MOBBIIIAETCS Ha

t, °C[”
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| | |

BCEX YPOBHSX, €€ I'PAIMEHT B pacCMaTpUBaeMOM CJIOC
YMEHBIIIAeTCsI, a BHICOTA CJIOSI MHBEPCUM YBEJIUIMBACTCS.
OTMETUM TIOITYTHO, YTO Ha JICAHWKE AIUINN B TIEPUON
HaOMIOACHUM U JHEM, U HOYBIO Mpeobsiagan CTOKOBBIM
Betep (bonee 90% cmydaes).

3aMeTuM, YTO U3JIOMBI B MPOMUIISIX MeTeorapaMeT-
poOB, IOKa3aHHbIE Ha pucyHKax 18 — 20, BO3MOXHO, He
OTpaXaloT UCTUHHON KapTUHBI UX M3MEHEHUS C BBICO-
TOI, KOTOpasi MOTJIa OBITH TTOJIydeHa TPU 3HAUYUTETHBHOM
VBEJIMYCHUM YKCIIa YPOBHEN U3MepeHuii. MHbIMU cioBa-
MM, TIO UMEIOIIUMCS YEThIpEM TOYKAM KaxIoro mpodu-
JIs MOXXHO HapHMCOBaTh HE JIOMaHylo, a 0oJjiee TJIaBHYIO
KpuBylo. K aTOMy BOmIpocy MBI BepHEMCsI HITKE.

llennasa mHpoOpMaLUs MO 00CYKIaeMOMY BOIIPOCY
COMEPXKUTCS M B MOHOTIpaduu, MOCBIIIECHHOW MTOTaM
MHOTOJICTHUX HCCIIefoBaHMU 1o mporpamme MI'J Ha
OTHOM W3 TUIWYHBIX JOJUHHBIX JICTHUKOB 3aItafHOTO
Kaskaza (JlenHuk Mapyx, 1988). JletanbHblli aHanu3
npoduieit TemIepaTypbl, YIPYyrocTd BOASIHOTO Tapa u
CKOPOCTH BETpa B HIXKHEM JBYXMETPOBOM CJIO€ BO3IyXa
MPpOBe/IeH Ha JienHuKe Mapyx 110 pe3ybTaTaM HabJoe-
Huii getoM 1969 r., oTiIMuyaBIIMMCS 3HAYUTEIbHBIMU
KOHTpacTaMu TOroabl. B cratuctuyeckyio o6paboTKy
ObLIM BKJIIOUEHBI AaHHbIe 3a 10 ManoobaauHbix 1 10
MTOJTHOCTBIO TTACMYPHBIX THEH, TOJyYeHHbIC B pe3yJibTa-
T€ CUHXPOHHBIX HAOJIOACHUI B IBYX IyHKTaX — B (UP-

1 1 | | J
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| |
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Puc. 21. CyTouHblit xoa Temneparypbl BO34yXa t ¥ ynpyrocty BOGSHOrO napa e Ha pa3HbixX YPOBHSIX NpW ManoobnadHom (a) 1 nac-
MypHoM (6) norone, neaHnk Mapyx. 1 — cupH, 2 — nen. Yucna y Kp1BbIX — paccTosiHUe OT NOBEPXHOCTH NIeAHUKa, M

Fig. 21. Diurnal changes of air temperature t and water vapour pressure e at the different levels under slight cloudy (a) and over-
cast (6) weather, Marukh Glacier. 1 — firn, 2 — ice. Numerals near curves — distance above glacier surface, m
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HOBO# 30He (2910 M) M HuUXHel yacTu obisactu abJsi-
mun (2540 m).

st Toro 4yTOoOBI MPOCIENUTh U3MEHEHUE OCHOBHBIX
MapaMeTpoB, OMNpPEAENSoNNX TypOyJIeHTHbI OOMEH, IO
BBICOTE U B CYTOYHOM XOJIe, HaM IIpeACTaBIsieTcsl Oosee
HAMISIIHBIM TTOKa3aTh UX B BUE TPaUKOB CYTOUHOTO XO-
ma tu e (puc. 21). DTOT pUCYHOK TaKXe JAaeT BO3MOX-
HOCTb COITOCTAaBUTh MPUBEACHHbBIC XapaKTePUCTUKU TIpU
MaJio00JIaYHON M TMAaCMypHOIi Torone, Ha (hUpHE U JIbIy.
IIpexne Bcero, obpaiaeT Ha cebs BHUMaHUE TOT (PakT,
YTO HAMOOJIbIIAs pa3HOCTh TeMIiepatyp B cioe 2,0 — 0,25 m
MpOoCJIeXXMBaeTcsl Ha (PUpHE B yCTOMYMBYIO MOTOIY, B Be-
YyepHUE U HOYHbIE yachl. BriojHe ouyeBMOHO, YTO Takas
WHBEPCUSI UMEET B OCHOBHOM a/IBEKTUBHOE MPOMCXOXIE-
HUE — KOrJa CKOPOCTh BEeTpa HeBeIuKa (B TEUEHUE BCeEX
CYTOK B cpefiHeM He Oosiee 1 — 2 M/c), oxytakaaercs JuIilb
caMblil HIDKHUI CJI0i1 Bo3ayXa. B cyrouyHoM xome BaxkHYIO
poJab urpaeT BiausgHue QEHA M3 CBOOOIHOI aTMOChEpHI,
Osiaromapsi KOTOpOMY MOHMXKEHUE TEMIIepaTypbl BO3IyXa
BEUEpPOM 3aMeIJISIETCS, YTO HATJSAHO IeMOHCTPUPYIOT
nmaHHbIe 3a 21 u 24 yac. 3aMeTuM, 9TO B 00JIACTH a0JISIIINI
9T0T (heHOMEH He oTMmeuascsi. CoBepIlIeHHO MHasi KapT-
Ha HabJoaeTcs Mpy MacMypHOM MOroje, Korga MecTHast
LIMPKYJISILMS HEe BIUSIET HA TeMIlepaTypHbIil (poH Haf jies-
HHUKOM: TpagMeHT TeMIepatypsl B cioe 2,0 — 0,25 m
yMeHblIaeTcs Haja (UpHOM 0oJiee YeM BIIBOE.

YkazaHHble BbIllle OCOOEHHOCTU BEPTUKAIbHBIX
npoduneit TemnepaTypbl BO3AyXa XapaKTEPHBI JUIIb
11t hupHOBOI 30HBI. Kak BumHO 13 puc. 21a, B obiac-
M abJsSIuM pa3HOCTh TeMmepartyp B ciaoe 2,0 — 0,25 m
3HAUUTEJIbHO MEHbIIIe U MaJlo Pa3jinyaeTcsl B SICHYIO U
MMaCMYPHYIO ITOTOAYy. DTU OCOOCHOCTH MOXHO OOBSIC-
HUTb T€M, YTO B TeUeHUE JHEBHOTO BPEMEHU CYTOK
HUXKHSIS 4acTh JIEMHWKA HAXOMIUTCS TIOJ BO3JIEMCTBUEM
TETUIOTO JAOJMHHOTO BETpa WIM MOTOKOB BO3AyXa C Ha-
IPeThIX CKajl U O0KOBbIX MopeH. [loctynawoniumii Ha jen-
HUK BO3JyX UMEET BBICOKYIO TeMIIepaTypy U He ycreBa-
€T OXJIAIUThCS (MYHKT HAOJIOACHUN HAXOMWJICS Ha pac-
crogaun okoio 500 M or koHua negHuka). Ilostomy
6oapmoit mepemnan Temieparyp (mo 10 °C) mpuxomurcs
JIMIIIb Ha CJIOW BO3Ayxa OT MOBEPXHOCTU O 25 cM; B
cjioe, JiexallleM BbIlle, BEPTUKAIbHBIA I'PagUeHT CO-
craBjisieT MmeHee 1° Ha MeTp.

Tabnuua 2.1
Pa3inuusa B BEPTUKAJIBHOM M3MEHEHUH TeMIEPaTypsl B 00-
JIACTSX AKKYMYJISIAM 1 a0isiun Jiequnka Mapyx npu pas-
HbIX THHAX noroabl. Cpeanue cyrouHble 3HauYeHus, ‘C
Differences of vertical temperature changes in
accumulation and ablation areas of the Marukh Glacier
under diverse weather types. Mean daily values, °C

BbicoTa, m ®upH Jlen
SICHO NacMypHO | SICHO nacMypHo
2,0 4,9 3,4 8,5 5,8
1,0 3,7 3,3 8,1 5,7
0,5 2,7 3,0 7,8 5,4
0,25 2,1 2,5 7,5 5,1

A.Il. Boaowuna

Kaxk moxa3spiBaloT maHHBIe TaOI. 2.1, cpemHssa pas-
HOCTb TemIieparyp Ha ypoBHsx 2,0 u 0,25 M Ha ¢upHe
cocrasisaeT 2,8 °C npu manoobmauynoit u 0,9 °C mpu mac-
MYPHOI1 ITOrojie, Ha Jbay, coorBercTBeHHO, 1,0 1 0,7 °C.
OTMeUeHHBIC PA3IMYUs B TEMIIEPaTypHOM pexkume hup-
HOBOI 30HBI M 00JACTH abOJAALMU TPEANOTOXUTEILHO
MOXHO OOBSICHUTD CIIeAYIOINM obpa3oM. Ha s3bike nen-
HUKa MECTHasl alBeKIIMs TEIUIOrO BO3ayxa (TOJMHHBIM
BeTep) OoJiee MolHas (M IO BBICOTE, U IO TeMIIepaTy-
pe), B 00J1IaCTH aKKyMYJISIIIUKA THEM TOCTIOACTBYET JICTHU-
KOBBII BeTep, KOTOPBI MMEET HEOOBIIIYIO BHICOTY U Me-
Hee TypOyie3upoBaH, YeM OOJMHHBIN. Tak Kak KaTaba-
TUYECKUI TTOTOK XapaKTepuayeTcs 0oyiee HUBKUMM TeM-
repatypaMu, HeOOXOIUMO JIMIITb HeOOJbIIOEe OXJIaX/Ie-
HUE TIPU eTro KOHTaKTe C MMOBEPXHOCTHIO JIGAHUKA, YTOObI
mocTudb B cpegHeM 2 — 3° Ha ypoBHsx 0,25 — 0,5 m.

PacnipeneneHne ynpyroctu BOASTHOTO Iapa J0 BbI-
COTBHI 2 M B OOOMX TyHKTaxX MPM BCEX THUIIAX IMOTOMIBI
(cMm. puc. 21) cBUIETEIBCTBYET O MpeoOlafaHUM KOH-
NIeHCalluM, TTpUYeM B 00euX 30HaX JICMIHUKA 3TOT IPO-
1ecc HamboJiee BHIPaKEH B MOCICTIONYICHHBIE U Beuep-
Hue 4Jachl. Ilpu ctatucTuueckoit o6paboOTKe MaHHBIX
OTMeYeHO, YTO B (pupHOBOU 30He mpuMepHo B 30%
clyJaeB Habmonanoch ciaboe mcrnapeHue (Yaie BCero
BO BTOPOIi TTOJIOBUHE HOYU U YTPOM), Ha SI3bIKE JICTHU-
Ka cIyJyau UcrapeHus eIMHUYHBI.

BepTtukanbHoe pacripefeieHre CKOPOCTU BeTpa B
cpelHeM B 00OMX IYHKTaX MOXeT ObITh OIMMCAHO JIMHEH -
HBIM 3aKOHOM (B moJyiorapudMHUYEcKOl IIKajie KOoop-
nuHat). OMHAKO B HEKOTOpPBIE Yachl HA OCPETHEHHBIX
npoduisx B GUPHOBOI 30HE OTMEUYACTCS HEOOIBIION
n3nom (Ha BeicoTax 0,5 mmm 1,0 M), XapaKTepHBINA IJIsT
CTOKOBOTO BeTpa — POCT CKOPOCTH, 3aTeM 3aMejicHUe,
YTO OTMEUaJIOoCh M Ha JiegHuKax ['epretu u Anumim.

BaxHoe mis1 pacyeta XapaKTepUCTUK TypOyJIeHTHO-
ro oOMeHa 3aKiIIoueHre ObLIO ClIeTaHO Ha OCHOBE aHaJM-
3a mpoduiieil CKOPOCTH BeTpa Ha JeAHUKe MeaBexuil
(Bonommna, 1975). YcraHoB€eHO, 4TO mapameTp IIepo-
XOBAaTOCTU Z), ONPENENEHHbIA U3 Oosbimoro yucna 100-
CEeKYHIIHBIX CepUii U3MEepeHUli CKOPOCTH BeTpa Ha MSTU
yposHsix (0,12; 0,25; 0,5; 2,0 M) npu TOTMHHOM U JIEAHU-
KOBOM BeTpax (XOpOIIIO BEIPAXKEHHBIX B 3TOM pailoHe) Cy-
mectBeHHO pasnuyaetcs: 0,015 u 0,001 M, cOOTBETCTBEH-
Ho. HamoMHuM, 4TO MMeeTcsl TipsiMasl 3aBUCUMOCTb MH-
TEHCUBHOCTH TyPOYJEHTHOTO OOMEHA OT BEJMYUHBI Z).

MpbI yXe yKa3bIBaJIM BbIIIE, YTO B 3TOM pasjeie Oy-
IIyT UCIIOJb30BaHbI U PE3yJabTaThl UCCAEAOBAHUN BEpTH-
KaJIbHBIX TIpoGUIIeii OCHOBHBIX METEOapaMeTpOB B TIPH-
JIEMHUKOBOM CJIO€ BO3[yXa, MOJIydeHHbIE B APKTUKE U
AHTapKTHAE, TTOCKOJIbKY TaM OBbUIM CIeJlaHbl HauboJjee
WHTEPECHBIE M BaxKHbIC BBIBOIBI IO PACCMATPUBAEMOMY
Borpocy. OCTaHOBMMCSI CHayajla Ha HEKOTOPBIX MTOTax
paboT, BBHITTOJTHEHHBIX HA JIEAHUKOBOM KYTIOJIE€ OCTpOBa
JeBon B KaHamckoM ApKTUYECKOM apxuIiesare B JISTHUE
nepuonbl 1961 — 1963 rr. (Holmgren, 1971).

OnuH W3 TYHKTOB HAOJNIOACHWI pacmoJjarajcs Ha
ckJioHe Kymosa (abc. Beicota 1320 M), K ceBepo-3amnany
OT HaMBBICLIEH TOUKM KyNOJa, Ipyroii — BOJIU3U €€ Bep-
wHbI (1797 m). O61as NMpoTsSKeHHOCTH 0. JIeBOH, Mmoy-
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TU TIOJIHOCTBIO TTOKPBITOTO CHETOM M JIBAOM, COCTaBJISIET
C 3amaza Ha BOCTOK M C ceBepa Ha or mpumepHo 140 —
150 xm. MmeeTcs psim BEIBOOHBIX JICTHUKOB Ha Itepude-
PUIHBIX yyacTKax OCTPOBa, B YaCTHOCTU, HA CEBepO-3a-
MagHoil okpanHe — jenHUK Caepapyna, HepeIKo yro-
MMHaeMblil B TJISILIMOIOTHYEeCKOU utepatype. LleHHOCTh
npuBogumoii b. XonmMmrpeHoM mH(GOpMaALIMK 3aKITI09ACT-
cd B aHaqu3e Npoduieii OCHOBHBIX METE02JIEMEHTOB,
MOJYYEHHBIX B OTAEIbHbIE MOMEHTHI JTMOO MyTeM OCpe/I-
HEHUS 32 HEOOJbIIIME TTPOMEXYTKH BPEMEHU, TPEACTaB-
JICHHBIX O TpajaiusaM OIpeeeHHbIX MoKa3aTenei, u
0COOEHHO B TOM, YTO HaOJOAEeHUSIMU OB OXBayeH
OoJIBIIION CI0 Bo3ayxa (10 4,7 M Hal ITOBEPXHOCTBIO).
Ha puc. 22 npuBeneHb TUITMYHBIE IPUMEPHI M3ME-
HEHUS C BBICOTOI TeMIlepaTyphl BO3/lyXa U CKOPOCTH Be-
Tpa mpu ciaboii, cpeagHell U CHJIBHOM YCTOMYMBOCTH aT-

Mocdepsl, ompeaensseMoil B JaHHOM CiIydae yucioM Ri

Ha ypoBHE 3,15 M OT MOBEpPXHOCTHU JIEAHMKA (HAa CKJIOHE
Kymosia). Ha pucyHke 0KoJ10 ypoBHEl U3MepeHU yKa3a-
HBI TaKXKe MHTEpBaJbl KojebaHuil TemrepaTypsl. [1pu-
MeuaTeJbHas YyepTa TeMIIepaTypHBIX Mpoduiieii, KOTo-
pYIO TPYAHO HE 3aMETHUTh, 3TO TEHICHIUS K TOPU30H-
TaJIBHOCTH, WJIA TaK Ha3bIBaeMOMY “TEPMOKIUHY”, Gop-
MUPYIOIIEeMYCSI Ha OTpeleIeHHOM BBICOTe Hal TOBEPX-
HOCTBIO CHera. OTa 0COOEHHOCTh BEPTUKAILHOTO M3Me-
HEHMs TeMIlepaTyphl Oblla oOHapykeHa BrepBbeie I. JIn-
JIbeKBUCTOM Ha OTHOM M3 IIEIb(MOBHIX JETHUKOB AH-

tapkTuasbl (Liljequist, 1957). OH Xe mpuMeHUI U TEPMUH
“TepMOKJIMH”, TI0 aHAJIOTUM C U3BECTHBIM THIPOJIOTHYC-
CKUM TIPOIIECCOM.

b. XonmrpeHn npu ananmse mpoduieil Temmepary-
pPBI U CKOPOCTH BeTpa TMOAYEPKUBAET, YTO B CJI0€ OOJIb-
X TeMIIepaTypPHBIX TPAIMEHTOB 4acTO (PMKCHUPOBAINUCH
CUJIbHBIC KOJIeOaHUS 7, B TO BPEMsI KaK BBIIIIC WJIU HUXKE
CJI0SI TEPMOKJIMHA U3MEHEHUS TeMIIepaTyphl BO BpeMEHM
ObUI MeHbIIe. Takue GIyKTyaunu f MOTYT OBITh CBSI3a-
HBbl ¢ U3MEHEHWEeM BBICOTHI TEPMOKJIWHA, KOTOPOE, B
CBOIO OYepelb, SIBISIETCS CIENCTBUEM BHYTPEHHMX BOJIH
B 9KCTPEeMaJIbHO CTPAaTU(UIIMPOBAHHBIX CJIOSIX BO3IyXa.

Puc. 23 nokasbiBaeT pe3ysibTaTbl MTHOBEHHBIX W3-
MEpEeHUIA 7 M U TIPU HAJIUYMU XOPOIIO Pa3BUTOTO TEPMO-
KJIMHA B BEPXHEM ITYHKTE, Y BepIIMHBI Kyrona. Cienyer
00paTUTh BHUMaHKE, YTO B JAaHHOM CJlydae MMEET MeCTO
CTOK XOJIOMHOTO BO3AyXa M HambOJbIIas CKOPOCTh 3a-
¢ukcupoBaHa B cioe 1 — 2 m. 1o mHeHUIO XOJMIMIpEeHa,
TaKue CUJIbHBIE M3MEHEHMS B TOJIe TeMITepaTypbl MOTYT
OBITH CUTHAJIOM TOTO, YTO “YTO-TO CIYYMJIOCH” B TypOy-
JICHTHOW CTPYKTYpe IMOBEPXHOCTHOTO CJIOST; BO3MOXHO,
9TO CBSI3aHO C YBEJIMYEHUEM CTETIEHM YCTOMYMBOCTH at-
Mocdephl OT cpeHel K OYeHb CTaOMIBHOI.

IIpu ananmse xkommiekca npoduieit (okoao 80)
npu Ri > 0,15 XonMrpeH oTMedal, YTo KpUBEIe f 1 (MJI1)
U UMEIOT TOUKY M3ruba, KoTopas MpociekuBaeTcs Ha
nuarpammax ¢ /g H. Korma nHBepcusi 1OCTaTOYHO Ti1y00-
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Puc. 22. HekoTopeble MPUMePbI TUNUUHbIX npodpuner TemnepaTypbl U CKOPOCTH BETPa NPU Pa3HOM CTENEHU YCTOMYUBOCTU BO3AY-
Xa, NeAHUKOBbIM Kynon o.[leBoH. R/ 3,15 — 4Mcno PuuappcoHa Ha yposHe 3,15 M. 1 — ckopocTb BeTpa, 2 — TeMnepa-
Typa Bo3zyxa, 3 — npegenbl konebaHui TemnepaTypbl Ha Kaxkaom npodune (Holmgren, 1971)

Fig. 22. Selected examples of typical wind- and temperature-profiles for different stratification on the stable side. R/ 3,15 —
Richardson number at the level of 3,15 m. 1 — wind speed, 2 — air temperature, 3 — lines near points denote the vari-
ation interval of temperature in each profile. Devon ice cap
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Puc. 23. BepTukasnbHble Nnpoduiv CKOPOCTHU BETpa U Temnepa-
Typbl BO34yXa NpU CTOKOBOM BETPE, JIELHUKOBbIN KY-
non o.flesoH. OB6o3HaueHUs Te e, UTO U K puc 22
(Holmgren, 1971)

Fig. 23. Wind- and temperature- profiles representing a case
of gravity flow, Devon ice cap. For indication see
Fig. 22

Kasl, TSPMOKJIMH OTMEYaeTcs JMOO TUIOCKUM TpoduiemM
TEMITepaTyphl, MO0 KOCBEHHO — OOJBIIUMU TEMIIepa-
TYPHBIMU (DIIYKTyallMsIMU Ha OTAEIbHBIX YPOBHSX. BbL1o
3aMeueHO TakXe, YTO CpeAHUe MPOMWIN CrIaXkuBalOTCH,
KOT/Ia BBICOTA TEPMOKJIMHA OJIN3Ka K BEPXHEMY YPOBHIO
n3mepennii . Kak ormegaer XoaMmrpeH, TypOyJIeHTHOE
TepeMellIMBaHKue B CJI0€ TEPMOKIIMHA, BEPOATHO, HE COB-
CeM TacHUTCs, KOrJa MOCTUTAeTCsl KpUTHIECKasl YCTOWIM -
BocTb. [lonHas TpaHchopMals OT TypOYJIEHTHBIX BUX-
peil 10 yCTOMYMBBIX TPaBUTALIMOHHBIX BOJIH, CBSI3aHHAs
C CWIBHBIM TEPMOKJIMHOM, BCTPEUYaETCs, MO-BUINMOMY,
TOJIBKO TIPY OUYEHB TITYOOKUX WHBEPCHSIX.

Ha puc. 24 npencraBieHa apyras WUTIOCTpaus
TEMITEPATypHOTo TOJISl W ero KoyiebaHui ¢ U3MeHEHHEM
YCTOMYMBOCTU TIPU 3HAYMTEJIBHBIX MHBEPCUSIX. JlaHHBIC
CTPYIIITMPOBAHBI TI0 TPAAIMsIM CKOPOCTH BeTpa Ha BbICO-
Te 4,7 M B “paguaniioHHbIC” HOYM, T.€. IIPX SICHOM HeOe,
KOTJIa TIPOMCXOIUT 3HAYMTEIbHAS TIOTeps TeTlia JJTMHHO-
BOJIHOBBIM U3JTydeHUeM. Kak BUIHO Ha 3TOM PUCYHKE, C
YCWJIECHHEM BeTpa TeMIiepaTypHble TTPOMMIN “CripsiMis-
I0TCST” ¥ CTAHOBSITCS TIOUTH JIMHEHHBIMU, UCKITIOUAst CJIOM
BOJIM3M TmoBepxHOCTU. Ymciao mpoduieil, MCIoab30BaH-
HBIX TIPU COCTaBJICHUU puc. 24, KOoJeOmeTcs: Il pa3HbIX
rpagamuii ot 5 1o 10. ABTOp oTMedaeT (3TO He ITOKa3aHO
Ha PUCYHKE), YTO TePMOKIIMH WJIN KOjeGaHUs TemIiepa-
TYpBI TIPOCIICKUBAJIMCH TIOYTH Ha BCeX MPODWIIX ¢ TIpu
ckopocTtu BeTpa MeHee 5 Mm/c. st cnabbix BeTpoB (0 — 2
M/C) XapakTep TeMIIepaTypHOro MpodWis 4acTo 3HAYM-
TEJIBHO OTJIMYAETCST OT €r0 OCPEIHEHHOTO BU/IA.

A.Il. Boaowuna

Ha ocHoBe npuBeneHHbIX BbIIIe JAHHBIX XOJMIPEeH
JIeJlaeT TaKOM “HEyTeIMTEIbHBII BBIBOM: “...IIpeaBapU-
TEJIbHBIM aHaJIU3 e/Ba JIM JaeT NMpPEeACTaBIeHNE O TOM,
YTO BO3MOXHO HalTH MPOCTOE pellieHue MpooIeMbl OMK-
caHus mmpoduiel f U u ompeaesieHHO (GopMysioil am-
MPOKCUMALIUU, TPUTOAHON MJIsi BCEX YCJIOBUIN CTAOWIIb-
Hoctu” (Holmgren, 1971, c. 21).

OOpatuM BHUMaHUE YMTaTeIsI Ha puc. 24 U IIpuBe-
neHHbI Bhille puc. 20 (13 pabotsl JIokTHOHOBOI, 1989).
Ecnu Ha neqHuKoBOM Kyrmosie 0. JIeBOH Mpy HOYHOM pa-
NUAlMOHHOW MHBEPCUUM B HUXKHEM CJIO€ Pa3HOCTb TEM-
rneparyp ¢ yCWJIEHUEM BeTpa yMEHbIIaeTCsl, Ha JIEAHUKE
Anuiny rnpu UHBEPCUM aIBEKTUBHOTO MPOVCXOXACHUS B
IHEBHOE BpeMs pa3HocTh Af Mexmy 0,25 u 2,0 M ¢ poc-
TOM CKOPOCTH BETpa YBEJIMYUBAETCI. DTOMY (haKTy MOXK-
HO HaWTH Clieayloliee MpocToe O0bsICHEHUE.

1. Pamgnanmonnas nasepcus (o. JleBon). Ilpu cia-
ObIX BeTpax TYpOYyJIEHTHOE MepeMelIMBaHUEe MUHUMAaJb-
HO Y OXJIZXIAETCS JIMIIb CaMbIi HVUDKHUIA CJIOU BO3MyXa,
MPUMBIKAIOIINK K TTOBEPXHOCTU, KOTOpas TepsieT Mpu
SICHOM He0Oe MHOTO Teruia B pe3yibTaTe 3(GheKTUBHOTO
nanmydyeHust (At okojo 7° B cioe 0 — 84 cM). Bo3pacranue
CKOPOCTH BeTpa 10 3 — 6 M/C CITOCOOCTBYET 3HAYUTEIb-
HOMY YBEJUYEHUIO WHTEHCUBHOCTU TYpPOYJIEHTHOTO Te-
peMelIMBaHusl U, KakK CJIEeICTBUE, YMEHbIIEHUIO Pa3HO-
ctu Temrieparyp B cioe 0 — 84 cm 1o 2° 1 ob1eMy “BBI-
IPSIMJICHUIO” TIPOPUIIS.

2. AnBeKTuBHas MHBepcus (IEOIHUKW ATUIIN U
Mapyx). Ham ropHbIM JIeTHIKOM B CiIydae KaTabaThdec-
KOTO BeTpa MPOMCXOIUT 3aMOJTHEHUE MUKPOTOHUXEHUN
XOJIOAHBIM BO3JyXOM, a’poJuHaAMUYECcKasi IIepoXoBa-
TOCTb TTIOBEPXHOCTH YMEHBIIIAETCS M €ro CJIOM KakK Obl
CKOJIB3SIT OIMH T10 IPYTrOoMY, T.€. BHYTPEHHEE TPeHUE OC-
nabeBaet. [loaToMy mpoduib ¢ 6ojiee HAKIIOHHBINA MIPU
0OJIBIINX CKOPOCTSIX BeTpa. Ecauy ke Ha jJemHuK (B pup-
HOBOW 30HE) MOCTyMaeT TEIJIbI BO3AYX CO CKJIOHOB WU
HabmaogaeTcs GpEH M3 cBOOOMHONM aTMOChEephl, TO UX
BJIUSIHME HA YCWJIEHUE WHBEPCUU OUYEBUIHO — MPOdUIb
t “naxknonsercsa”’. Takoe oObsICHEHNE HEIIPUMEHHMO
JIMIIb K CaMOUl HUXKHEH 4acTu o0iacTu abiasuuu JeaHu-
KOB, KOr/a TaMm npeobjafaeT JOJIMHHBIN BeTep.

54 0-2 2-3 3-4 4.5 5-6 m/c

44

34

24
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Puc. 24. BeptukanbHble npocuiu TemnepaTypbl, OCpeaHeH-
Hble 418 pa3HblX CKOPOCTEM BETpa, U3MEPEHHbIX Ha
ypoBHe 4,7 M (HouHble ycnoBua npu scHOM Hebe)
(Holmgren, 1971)

Fig. 24. Mean temperature-profiles according to wind speed
at the top level of the mast, 4,7 m (night conditions
with a clear sky)
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Puc. 25. NMpumep pasHoM WHTepnpeTauuu TeMnepaTypHbIX
npocunei (Holmgren,1971, zaumcTeoBaHo U3 pabo-
b1 Liljequist, 1957)

Fig. 25. Examble of different interpretation of temperature-pro-
files (Holmgren, 1971, redrawn from Liljequist,1957)

OOpatuMcs cHOBa K ucciaenoBanuio b. XoaMmrpeHna
(Holmgren, 1971), KoTopbIii paccMaTpUBaeT TaKXe JaH-
uele I'. JIuabexBucTa, moydeHHble B 1956 — 1964 1T. B
AHTapKTHIe Ha CTaHIUM MojaxeitM, HaXOQWBIIECS Ha
meb(OBOM JIEMHUKE B HECKOJIBKMX KMJIOMETpax OT I10-
oepexbsa. I'. JImibekBUCT IIpoaHAIM3UPOBaI IIPOoduIn
TEMIIepaTyphl BO3IyXa U CKOPOCTU BETpa, M3MEPEHHBIX
UM B HIDKHEM 10-MeTpOBOM cCJIOo€ IpHU IIyOOKOI MHBEP-
CUM Ha WICAJbHON ¢ MUKPOMETEOPOJOTMUECKON TOYKU
3peHUsl TUIOIAAKe, HAaXOAUBIIEHCS HAa POBHOM, IIMPO-
KOU M TOPU3OHTATILHOM MOBEPXHOCTH IIETHLMOBOTO JeI-
Huka. B Monxeiime mHBepcHU IIpU SICHOM HeOe B 3UM-
HME HOYM 0Ka3aJIUCh CUJIbHEe U OOJIbIIE BepTUKAIBHOM
MPOTSKEHHOCTH, YeM JieTOM Ha 0. JleBoH. JIMJIbeKBUCT

HallleJ, 9T0 NpoMUIn f U U CTAaHOBATCS JIMHEHHBIMU B
HWDKHUX CJIOSIX HaJ TTIOBEPXHOCTBIO MPU YBEJTMUCHUN CTE-
MeHU YCTOMYMBOCTHU. B yCIIOBUAX IIyOOKON MHBEPCUU
3aMETHBIN TEPMOKJIWH Ha MEHSIONIUXCS YPOBHSX IIpU
cNabbIX MM YMEPEHHBIX BeTpaX MOXET CYIIEeCTBOBATh
yacamMu. bosblve temreparypHble QIyKTyallud Ha pas-
HBIX BBICOTAaX YKa3bIBalOT Ha CYIIECTBOBAHUE BHYTPECH-
HUX BOJH B OYeHb CTPAaTU(PUIIMPOBAHHBIX ciogx. I'. JIu-
JIbEKBUCT MPUIIET K BBIBOLY O TOM, YTO HET TaKOTO Ipe-
Jleia YyCTOMIMBOCTH, TIPY KOTOPOM TYPOYJIEHTHOCTD 3aTy-
xaeT. TypOyJaeHTHBIII OOMEH TEIJIOM M KOJUYSCTBOM
JIBIDKEHMST HAOTIOmascs naxe TMpH OYeHb OOJIBIIMX 3Ha-
YyeHUSIX Ri 1 TIIy0OKMX MHBEPCUSIX.

B 3axmmouenne o630pa uccienoBanuii b. Xommrpe-
Ha u I'. JIunpekBruCcTa MpUBeIeM OpUTMHAIbHBIC Tpadu-
Ku (puc. 25), moKa3bpIBalIINe, YTO YPOBEHDb HAIIMX 3HA-
HUI O CTPYKType NMPUJIETHUKOBOTO CJIOS BO3ayXa, IO-
BUIMMOMY, HEBBICOK, B YaCTHOCTM, M3-3a HEIOCTaTOY-
HOM JeTaJIbHOCTU U3MEPEHMI 1 aHan3a UX Pe3yIbTaToB.
Ha puc. 25 mokasaHo, 4To 1m0 4 ToukaM B cjoe 10 M
MOXHO HapuCOBaTh pa3Hbie MPOGUIN TEMIIepaTyphl — C
TEPMOKJIMHOM U 0€3 Hero, JUHeiHble. DTOT, Ka3ajJoch
ObI, BTOpOCTEeTIEHHBIN (haKT (MHTepIpeTalus JaHHBIX
HaTypHBIX HAOMIONCHWIT) MMEET MepBOCTeTICHHOE 3Haue-
HUE TIPU BBIOOPE METOMMKHW pacyera TypOyJEHTHBIX ITO-
TOKOB TeIlIa ¥ BJIaTH, a TaKXe CJIOs, TSI KOTOPOTO OIpe-
JIEJISTIOTCST OTU TTapaMeTPBHI.

Pan coobpaxkeHuit, BaXXHBIX JJIsST TTIOHUMAHMS TIPU-
ponbl 00pa3oBaHUST TEPMOKIIMHA, OBUT U3JIOXKEH B paboTe
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Puc. 26. NMpodmnu Temnepatypbl C TEPMOKIMHOM Ha Kynone Basunoea npu nuHelHom npodune setpa (0 yac. 30 muH. 18 mio-
ns 1984 r.) (a), crokosom negHukosom eetpe (5 uyac. 30 muH. 1 asrycta 1984 r.) (6), wtune (6 yac. 30 muH. 30 nions
1984 r.) (B). 1 — Temnepatypa Bo3ayxa, 2 — CKOPOCTb BeTpa. BbicoTa gaHa B norapudmuueckoi U obbluHOM WwKane

(MockaneHko, Ctasuckun, 1990)

Fig. 26. Temperature profiles with a thermokline on the Vavilov ice cap at log-linear profile of the wind speed (00.30 a.m., 18 July,
1984) (a); catabatic glacier wind (05.30 a.m., 1 August, 1984) (6); still (06.30 a.m., 30 July, 1984) (8). 1 — air temperature,
2 — wind speed. The height is given in a logarithmic and ordinary scale
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(Mockanenko, CraBuckuii, 1990). Ha3zBaHHbIe aBTOpBI
HCTIOIB30BAIM Ul aHau3a BEPTUKAJIBHBIX MpoduIeit
TeMITepaTypbl 1 CKOPOCTH BETpa JaHHBIC B IIIMPOKOM M-
ara3oHe KJIMMAaTUYECKUX YCIOBUN U THUIIOB OJIeICHEHUS
(remHUKOBBINM Kyrnos BaBuioBa B apxurnienare CeBepHast
3emiis1, TOMWHHBIN JlegHuK Tyiokcy B 3amimiickoM Asa-
Tay 4 JemHuK Toro ke tuira Caprel-Top Bo BHyTpenHem
Tanp-1llane). B mepBbix ABYyX ciaydyasix HaOJIIOICHUSIMU
ObUT OxBauyeH cyioit Bo3myxa 10 8 M (7 ypoBHeil), B MO-
clieIHEM — JIBYXMETPOBbBIM CJIOM.

HawuGonee xapakrepHass 0COOEHHOCTh TeMIIepaTyp-
HBIX npodwieii Ha Kymojie BaBunoBa u negnuke Capbi-
Top — aT0 GoJbIIas OBTOPSIEMOCTh CIIy4aeB C TEPMO-
kimHOM (oKojio 30% obiiero uncia HabmomeHuit). Ot-
METUM, 9YTO TePMUH “TEPMOKJIMH’ NTaHHBLIC aBTOPHI yIO-
TPeOJSIOT B TOM K€ MOHUMAaHUU, 4TO JIMIIbEKBUCT U
XoaMrpeH: “... 3T0O cjiou ¢ OoJyiee pe3KUM BO3pacTaHUEM
TeMITepaTyphl TIPU YBEIWICHUN BBICOTBI IO CPaBHEHUIO C
BHIIIIE- M HIDKeJeXalmuMu YpoBHIMU~ (MocKaleHKo,
Crasuckuit, 1990, c. 58).

ITpuMepbl 00pa3oBaHUs TEPMOKIMHA MPU IITHUIIE,
Jjorapr(pMUIECKU-TMHEMHON anmpoKcuManuu (TmpsiMast B
TToTyJIorapuMUIECKOl CUCTeMe KOOPIWHAT) U CTOKOBOM
BETpe, a TaKKe M3MEHEHUS €T0 CKOPOCTH C BBICOTOM ITOKa-
3aHbI HA puc. 26. Kak 1 Ha 0. JIeBOH IIpu KatabaTuyecKoM
BETpe, BBICOTA MAKCMMyMa CKOPOCTH OJIM3Ka K CIIOI0 Tep-
MOKJIMHA (pucC. 266). ABTOpbI OTMEUAIOT OOJIBILIOE PA3HO-
o0Opa3re BUIOB MIHOBEHHBIX MPoMWIeit ¢ U u, TMOSIBJICHUE
TEPMOKJIMHA Ha BbIcoTax OT 0,5 10 7 M M 3HAYMTENbHBIC
IpagueHTHI TEMIIEpaTyphl B 3TOM cJioe — 0 6° Ha 1 M.

IMpencraBisgeT UHTEPEC PaAcCMOTPETh Caydail Io-
CTETICHHOTO 00pa30BaHMS TEPMOKIMHA TIPY paJMaIlioH-
HOII MHBepCcUM Ha Kyrojie BaBmioBa 28 okTsiOpst 1984 r.
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Puc. 27. MNpumep pazeuta TepMOKIMHA Ha Kynone Baeunosa
28 oktsbps 1984 r. a — 17 uac. 50 MuH., v=5,5 m/c;
6 — 18 vac. 30 muH., v=4,4m/c; 8 — 18 uac. 45
MHH., v= 2,6 Mm/c; r — 21 uac 05 mMuH., v=2,8 m/c;
A — 22 yac. 10 muH., v=1,5 m/c. CkopocTb BeTpa
v uamepsnacb Ha Bbicote 2 M (MockaneHko, Crasuc-
kuK, 1990)

Fig. 27. Example of the development of a thermocline on the
Vavilov ice cap, 28 October, 1984. a — 05.50 p.m.,
v=5,5m/s; 6 — 06.30 p.m., v=4,4m/s; 8 — 06.45
p.m.,, v=2,6 m/s; r — 09.05 p.m., v=2.8 m/s;
4 — 10.10 p.m., v= 1.5 m/s. Wind speed v was
measured at the height of 2 m

A.Il. Boaowuna

(puc. 27). CKopocTh BeTpa, yKa3aHHasI B IIOAIMCH K 3TO-
MYy PUCYHKY, U3Mepsijiach Ha ypoBHe 2 M. Bricora moka-
3aHa B Jiorapudmuueckoi mxkajnae. Kak u Ha o. JleBoH
(cMm. puc. 24), nmpu yBeIMYCHUU CKOPOCTU BETpa IpPO-
bwib ¢ “cupsamisiercss”’. O4eBUIHO, TJIABHYIO pOJb B 00-
Jiee YeTKOM BBISIBJIEHUU TEPMOKJIMHA ChITPAJIO YMEHbIIIE-
HuUe cKopocTu Betpa ¢ 5,5 no 1,5 mM/c B epuoa ¢ 17 yac
10 Mmun 10 22 yac 10 MuH.

AHanuM3 IaHHBIX O YacTOTE TOSIBJICHUSI TEPMOKIMHA
U €TO CBSI3U C TEMIIEPATYPOii, CKOPOCTBIO M HATpaBIeHUEM
BeTpa, BUIOM TpOduisi, yCIAOBUSIMU WHCOJSIIIUA, TTOJTY-
yeHHBIX Ha jengHuke Caprel-Top B mione-aBrycre 1985 r.,
He J1aJl TIOJIOXXUTENbHBIX pe3yabTaToB. UHBIMU clioBamu,
Kakoe-J1bo covyeTaHWe PacCMOTPEHHBIX (PaKTOpOB, Of-
HO3HAYHO OTpeeistoliee HATMIMe WIK OTCYTCTBUE Tep-
MOKJIMHA, BBISIBUTh HE YAAJIOCh. BBIJIO OTMEUEHO JIIlb
YBEJIMUYEHUE TOBTOPSIEMOCTH 3TOro (heHOMEHA TPU HOY-
HOM BBIXOJIJAXXMBAHUM, IITWISX U COYETAHUU CTOKOBOTO
BeTpa ¢ Tiybokolt mHBepcuei. MOXHO TpEeaIoa0XUTh,
YTO MCCJICIOBAHUSI IBYXMETPOBOTO CJIOSI BO3Ayxa OKa3a-
JIOCh HEAOCTATOUYHBIM ISl BBISIBJIEHUST OOJiee YeTKUX 3a-
KOHOMEPHOCTEH.

B pa6ore U.I'. Mockanenko u /I.b. CraBuckoro
U3JI0XKEHBI HEKOTOPbIE COOOpaXKeHUSI O BO3MOXKHBIX Me-
XaHU3MaX, BbI3bIBAIOIIMX (POPMUPOBAHUE TEPMOKIMHA B
HUXXHEM CJIO€ BO3/yXa HaJ JeIHUKAMU.

1. IlogBneHue 3Toro peHOMEeHa BEPOSITHO IIPHU
LITUJIE ¥ TIOBEePXHOCTU. [1pn 3TOM Ha HEKOTOPOI BbICOTE
HaOmonaeTcs ciaboe ABMXKEHUE BO3/IyXa, a €lle BbIIIe
MPOUCXOIUT TIEPEXO OT JAMUHAPHOTO peXuMma K TypOy-
JieHTHOMY. Ha rpaHuiie cioeB ¢ pa3HbIM PeXUMOM Tell-
JIOTIPOBOIHOCTY (MOJIEKYJIIPHBIM U TYpOYJIEHTHBIM) BO3-
MOXHbI CKauK1 TeMIepaTypbl B BUJE TEPMOKJIUHA.

2. TepmokInH MOXeT 00pa30BaThCS IIPU COYETa-
HUUM CTOKOBOTO BeTpa C TJIyOOKOW MHBEpCHUEil B cioe
MaKCUMyMa CKOPOCTHM BETpa, rie MPOUCXOAUT MOJaBjie-
HUe TypOyJIeHTHOCTU. B 3TOM ciiyyae OTCyTCTBYET BEpTH -
KaJIbHBIM TPafiMeHT CKOPOCTU U, CJIEJOBATEIbHO, AWHA-
MUYeCKMi (pakToOp reHepauuy KUHETUYECKOW SHEPruu
TYpOYJIeHTHBIX myabcamuii. TepMudecKuit ke axTop
NP YCTOMYMBON CcTpaTU(UKaIIMK HATpaBjieH Ha TOAaB-
JieHue TypOyJaeHTHOCTU. B Takux ycnoBusix TypOyJaeHT-
HBII peXXuM TOAEPXKUBAETCS JIUIIb 3a cueT Auddy3uu ¢
COCEIHUX YPOBHE.

3. B npuaemHMKOBOM CJIOE BO3[yxa 4acTo Hapylla-
I0TCS BHEIIHUE (10 OTHOIIEHUI0 K Me30MaclITaOHOMY
MOTOKY Haj JIETHUKOM) YCJIOBUSI CTallMOHAPHOCTU U He-
OIHOPOHOCTHU. DTO HAOI0AAETCS TIPU aABEKIIMY TETJIOTO
BO3/7lyXa CO CKJIOHOB, U3MEHEHUM YCJIOBUU MHCOJSIIUU
MOBEPXHOCTU U T.A. HapylieHune crauimoHapHOCTM MOXET
OBITH OOYCJIOBJIEHO W pa3pyllieHUeM BHYTPEHHMX TpaBUTAa-
LIMOHHBIX BOJIH, (POPMUPYIOIIMXCS B HUXKHEM CJIOE BO3MTY-
xa. [1py 3TOM HOXKHBI BOZHMKATh BHYTPEHHUE IMOTpa-
HUYHBIEC CJIOU, HA BEPXHEU rpaHulle KOTOPHIX MOTYT MpO-
WUCXOAUTh PE3KUE U3MEHEHUSI TEMITePaTyphbl C BHICOTOM.

B paccmaTtpuBaeMoil paboTte chopMyIUpOBaAHO TaK-
K€ BaXKHOE 3aKJII0YeHUEe O 3HAYEHUM TePMOKJIMHA IS
MECTHOTO KJMMaTa U XU3HEIesATeIbHOCTU JEIHUKOB:
“...OH (TepMOKIIMH) OTAEJISIET HIDKHUI CJI0M BO3MYIIHOM
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MAaccChl OT OCTAJIbHOM, O0Jiee TEIJIo, TeM caMbIM CHIKA-
€TCs TIOCTYIUICHWE TeIlJla K MOBEPXHOCTH JieAHUKa. B
TETMI000MEHE C BBIIIEIEXKAIUMU CIOSMU OOJIBIIIYIO POJTh
MOXET WUTpaTh TeHepalus TypOyJIeHTHOCTU TIpU pa3py-
IICHUM BHYTPEHHUX I'PaBUTALIMOHHBIX BOJIH. TeM He Me-
Hee, 9acTh MPUJICTHUKOBOTO CJIOST BO3IyXa HIKE TEPMO-
KJIWHA CYIIEeCTBEHHO BBIXOJAXXWBAEeTCS U BBIHOCUTCS
BHU3 TI0 JICTHUKY. DTOT IMPOLECC TPEIACTABISICTCS BaXK-
HBIM JJIs camomnopaaepxkaHus JegHuka” (MockaleHKo,
CraBuckuit, 1990, c. 61).

B urore aBTOpHI IENalOT MPAKTUIECKUE BBIBOIBI TTO
METOIMKE OTpeAe/eHUST TypOyJIeHTHBIX ITOTOKOB Ha TOp-
HBIX JIeIHUKAX W JIEAHUKOBBIX KYIOJaX, COCTOSIINE B
TOM, YTO OTMeYaeMbie Ha MPOPUISIX METEOITEMEHTOB 13-
TMOBI U OTKJIOHEHUSI OT JIMHEMHOTO JOrapuMHUYECKOTO
npodwist GU3NIECKU 3HAYMMBI M JOJKHBI aHAJIM3UPO-
BaThCsl JUTST KaXIOT0 KOHKPETHOTO ciydas (a); Ipy HaJIu-
YUU B HUX OTKJIOHEHWI OT JIOT-TMHEHHOTo 3aKOHa (Tep-
MOKJIMH W/WJIM MaKCUMyM CKOPOCTH BeTpa Ha HeOOJIb-
IO BBICOTE) B pacyeTaX MOTYT MCIIOJb30BaThCS JIMIIIh
JTAaHHBIC N3MEPECHUI HIDKE YPOBHS TaKMX OTKIIOHEHUI (0).

IIpuBeneMm Taxcke tiraty u3 MmoHorpacdum A.H. Kpen-
Ke, KOTOPBIl B pe3ysibTaTe 0030pa paboT 1o BOIIpOcaMm
TpaHcopMaluKM BO3Myxa Haj JIEMIHUKAMU JeIacT CIemy-
Iolllee 3aKJIOYEHHUE: “...B 3TOM ciydae (IpH HaIUIUU
TEPMOKJIMHA) PEIIUTEIIBHO HETIPUMEHUMBI JOITYIICHUS,
Jiexxalre B OCHOBE BCeX M3BECTHBIX METOIOB pacyera
TYpOYJCHTHBIX ITOTOKOB TEIlJIa M BJIaTd IO IPaAUCHTHBIM
HaOmoneHusIM. B cimoe TepMokimHa TypOyJIEHTHOCTD Ta-
CUTCsI, @ HIDKE ero MPOUCXOAUT MHTEHCHUBHAs TpaHCGhOp-
MaIus — BBIXOJaXMBaHME U uccylleHne Bo3myxa” (KpeH-
ke, 1982, c. 27).

OTnenbHOE MECTO B 3TOM pasjielie 3aHMMAaeT Halll
MUKPOMETECOPOJIOTUICCKUM IKCIIEPUMEHT Ha JICTHUKE
O6pyuesa (ITonspHbiit Ypan) B utone 1975 r. (Bosouu-
Ha, 1981B). OcHOBHas 3ajaya COCTOsIa B U3YYCHUU W3-
MEHUYMBOCTHM TeMIIepaTyphl BO3Iyxa BO BpeMeHU (B OJ-
HOM TIYHKTE), €€ BEPTUKAJIbHBIX I'PAMCHTOB Y TOYHOCTH
TTOJIYYEHHBIX CPEIHMX BEJIUYUH, XapaKTePU3YIOIIUX OIl-
peneJeHHbI MHTEePBaJI BPEMEHU, TIPU OTCYTCTBUU PETH-
CTpUpYIOIINUX TTPUOopoB. HabmoneHus MpoBOAUINCH HA
ypoBHsx 0,25 n 1,0 M ¢ TOMOIIBIO ABYX IICUXPOMETPOB,
VKPETUIEHHBIX Ha MauyTe B TOPU3OHTAJIBLHOM ITOJOXKEHUM
(maTumkaMu K BeTpy), Ha ITOJIOTOM YJacTKe B (pMPHOBOI

30He JenHuka. TemmnepaTypa ompenessiiach Kaxabie 30
ceKyHI B TeueHue 4aca, ¢ 14.30 mo 15.30. B stoTr meHmn
(23 urons 1975 r.) Oba CoTHEYHAss YMEPEHHO Teruiasi
rnmoroja, AyJl MOPBIBUCTHIN 3amaaHblii BeTep (BHU3 IO
JIEMTHUKY) cO cKopocThio 1 — 3 M/c. Mereoronianka B
repuoj HaOIIOACHUI HAaXOAWIach B TEHU, OCBEIIEH ObLI
JIMIIb CKJIOH Kapa y JIeBOro OopTa JieIHMKA.

Ha puc. 28 BunmeH xapakrep (GIyKTyalny TeMIiepa-
Typbl BO3/lyXa, a UMEHHO: HEOJHOBPEMEHHOCTb U HEO/I-
HO3HAYHOCTb MU3MEHEHMS ! Ha Pa3HBIX YPOBHSIX B OT-
NeJIbHble MOMEHTBI BPEMEHM M, KakK CJIeJCTBUE, 3HAUYM-
TeJbHasi U3MEHUYMBOCTh €€ BEPTUKAJIbHOTO TpaJiueHTa
(ocobeHHO B mepBhie 7 MUHYT HaOmomeHuii). Komeba-
HUs { UMEIOT CJIyJyailHbIl XapakTep, MO3TOMY HEBO3MOX-
HO HaMeTUTh KaKyl-11n00 MepUOJUYHOCTb B TOBBIIIIE-
HUM WM TIOHWXEHUM TemmepaTypbl. Kak mokasbiBaet
pUCYHOK, pa3HocTh Af B cioe 1,0 — 0,25 M Koebanach B
otaenbHbIe MOMEHTHI oT 0,4 mo 5,7 °C.

MoXHO mMo-pa3HOMY MHTEPHPETUPOBATH TaKue
cwibHbIE (DITYKTYyallMy TEMIIepaTyphbl U €€ BEPTUKATbHbBIX
TrPalueHTOB B T€UEHUE KOPOTKUX MHTEPBAJIOB BPEMEHMU.
Ilpexne Bcero, HaAO MMETh B BUIY, UTO MPUMEPHO B
100 — 150 M oT MeTeomIoIIagK/A BBEPX 110 JICIHUKY pac-
rmoJjlaraeTcsl KpyTasi 3afHsisl CTeHKa Kapa (BbICOTOW OKO-
710 500 M), IO KOTOPO#i “cKaThIBaeTCsI” JIEAHUKOBBII Be-
Tep. Ero makcumasnbHasi cCKOpOCTbh 4acTO HabJoaanach
Ha ypoBHe 0,5 M, TaK 4TO, BO3BMOXHO, 3/1€Ch TaKXe NMeJ
MecTo eHOMeH TepMokiuHa. [1o Mepe nepemeleHust
CTPYyU TIO BBICOTE MEHsUIACh M TeMIiepaTypa Bo3ayxa Ha
JIaHHOM ypoBHe. Jlpyroe MpearnojoxXeHue 3aKIodaeTcs
B TOM, YTO PaliOH METEOTUIONIAKN MOXET ObITh MECTOM
BCTPEUYU OJTMHHOTO U JIEAHUKOBOTO BETPOB, T.€. 30HOM
MUKpODpPOHTA, IS KOTOpOro (GAyKTyalluu TemIiepaTy-
pbl BeCbMa XapakKTepHbI, OCOOEHHO TPU €r0 CMELIEHUU
BBEPX WJIM BHU3 MO JIEAHUKY, B 3aBUCUMOCTU OT COOT-
HOIIIEHUsI CKOPOCTEH BeTpa JABYX MOTOKOB MPOTUBOIO-
JIOXKHOTO HarpaBJIeHUSI.

Puc. 28 Takxke cBUIETEILCTBYET O TOM, UTO 5 — 6
OTCUYETOB TEeMIIepaTyphl, CAeIaHHbIC MPU CTAHIAPTHBIX
HaOJIIONEHMUSIX, KaK IIPaBUjIO, B TeueHUe 1 — 2 MMHYT,
MOTYT JaTh CJIy4aliHOEe TIPEeICTaBIeHUEe O paclipe/ie/ieHun
€€ C BBICOTOM.

B Teuenue yaca, Korma BeIUCH HEMPEPbIBHbIE U3-
MEpeHUs, TEHACHLIMNU K oOlleMy MOHWXEHUIO { HE Ha-

15.00

1530

Puc. 28. U3meHeHHe TemnepaTypbl Bo3ayxa Ha yposHsax 1,0 m (a) u 0,25 m (6) Ha neaHnke Ob6pyuesa 23 wiona 1975 r.,
14.30—15.30. MyHKTMpOM 0bo3HaueHa CpeaHss TeMnepaTypa 3a yac
Fig. 28. Air temperature changes at the level of 1.0 m (a) and 0.25 m (6) on Obruchev Glacier 23 June, 1975, 02.30—03.30 p.m.
The mean temperature in hour is indicated with the dotted lines
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Tabnvua 2.2

CraTucTnyeckne napamMeTpsl M3MEHIMBOCTH TeMIepaTypsl Bo3ayxa. Jlemauk Oopygesa, 23 mons 1975 r., 14.30 — 15.30
Statistical parameters of the air temperature variability. Obruchev Glacier, 1975, 23 of July, 14.30 — 15.30

Cratuctuyeckue Mokasartenu, °C

XapaKTEPUCTUKH 0 11.0(5) 1,25 10,25(5) At At(5)
CpegHee 8,4 8,4 5,8 5,8 2,6 2,6
Makcumym 11,2 10,8 8,4 1,7 5,7 5,2
MuHumym 4,5 6,4 4,1 4,5 0,4 1,7
o 1,30 1,13 0,75 0,73 0,73 0,80
Yucno cnyyaes 120 116 120 116 116 116

Oy10aJIOCh, UTO [1aJI0 BO3MOXHOCTH OMPENeUTh HEKO-
TOpbIE CTAaTUCTUYECKHUE TMapaMeTphl, XapaKTepU3ymlne
M3MEHYMBOCTD ¢ 1 At 3a 3TOT nepuon (Tadi. 2.2).

[ cTaTUCTUYECKOTO aHaav3a, pe3ysbTaTbhl KOTO-
pOro mIpencTaBiIeHbl B Ta0. 2.2, OBLIM MCITOJIb30BaHbLI HE
TOJBKO HEIOCPEACTBEHHbBIE OTCUETHI TEMIIEPaTyphbl BO3-
ayxa Ha JIBYX YPOBHSX U €€ pa3HOCTb (’1 0, t0,25 , Af), HO
TakKXe M CKOJIb3SIIUE CPeJHUE 3TUX MapamMeTpoB IO 5
clTy4JaeB (t1,0(5) > 10.25(5) At(s)), SIBJISIIOIIMECS] aHAJIOTOM
OCpeHEeHUs TIpY CTaHIapTHbIX HabmoaeHusx. Kak moka-
3BIBAIOT JaHHBIE Ta0OJI. 2.2, aMIUIMTyAa KOJIeOaHWIT TeMIIe-
patypsl Ha ypoBHsx 1,0 u 0,25 M 3a UcciemyeMblii THTEp-
BaJI BpeMEHM COCTaBMJIa COOTBETCTBeHHO 6,7 u 4,3 °C,
IUJIS CKOJIB3SIIIIMX CPETHUX OHA HECKOJIbKO MeHblle — 4,4
u 3,2 °C. Cnenyer oOpatuTh BHUMaHKME Ha TOT (paKT, YTO
M3MEHUYMBOCTh CKOJIB3SIIIMX CPENHUX TaK Xe BEIuKa, Kak
U HETOCPEICTBEHHBIX OTCUETOB — CTaH/AaPTHOE OTKJIOHE-
HUE O Ui ’1,0 u tl,O(S) U JpYyrux mnap oTindaeTcsi OUYCHb
Majio. ACMHXPOHHOCTh U3MEHEHUS TeMIlepaTypbl Ha pas3-
HbBIX YPOBHSIX MPUBOAUT K OOJBIION M3MEHYMBOCTU Af :
rmapameTp O st At OOJIbIIe, YeM UL t0,25.

OCHOBHOIi BBIBO/I, BBITEKAIOIINI U3 PACCMOTPEHUS
pe3yJIbTaTOB OMMCAHHOTO 3KCIEPUMEHTA, 3aKJII0YaeTCsl B
ciaenytonieM. OObeKTUBHBIE JaHHBIE O BEPTUKAIbLHOM
pacrpefe/ieHuu TeMIiepaTypbl U APYTUX METE03JIEeMEHTOB
B TIPUJIEIHUKOBOM CJIOE BO3/yXa, HEOOXOAUMBIE ISl pac-
yeTa rapaMeTpoB TYpOYJIEHTHOTO TEIJIO- U BiaroooMeHa
C MakKCUMaJIbHOW TOYHOCTBIO, MOTYT OBbITh HalAEHBI
JIVIIIb TTyTEM HEMPEepbIBHOW PETMCTpalliM TeMIlepaTyphl U
CKOpPOCTM BETpa Ha HECKOJIbKMX YPOBHSX (KelaTeJbHO
OXBaTUTb CJIOM BO3yxa BBIIIE 2 M) C TIOMOIIIbIO Oe3bIHEP-
LIMOHHBIX AaTYMKOB. CeTeBOI CyTOUHBIN (MU HEACNb-
HBIIT) TepMorpad He OTHOCHUTCS K TaKAM IpubopaM Kak
13-3a CJIOXKHOCTU YCTAHOBKU U PEryJIMPOBaHUS B YCIIOBU-
SIX TawlIel MOBEPXHOCTU JIeAHWKA, TaK U BCJIEACTBUE
pa3HOl CTENeHU WHEPLMOHHOCTU TepMorpada U TCcuxpo-
MeTpa (WM APYroro 4yBCTBUTEIBLHOTO IpubOopa). B pe-
3yJIbTaTe PETMCTPALIMM MOXHO TIOJIyYUTb TPeICTaBICHUE
U O MTHOBEHHBIX, ¥ OCPETHEHHBIX 3a JIto00i BpeMEeHHOM
WHTEpBaJ 3HAYEHUSIX METEOPOJOTMYECKUX MapamMeTpoB
Ha pa3HbIX YPOBHSIX HaJl TIOBEPXHOCTHIO JIEIHUKA.

Pestomupyst utoru uccienoBaHUii, TOKa3aHHbIE B
9TOM pasfeine, CJeAyeT MPU3HaTh, YTO BOIIPOC O pacripe-
NIeJICHUW TeMIMepaTypbl U APYTUX METEOPOJTOTMUECKUX
rokasaTesieil B MpPWIEIHUKOBOM CJIO€ BO3ayxa pa3pabo-

TaH 60Jiee TTOJTHO, YeM pacueTHBIE CXeMBI JUIS OTpenese-
HUS TYpOYJEHTHBIX TTOTOKOB TEIJIa W BJIaTW Ha JIeIHU-
Kax. TeM caMbIM 3aJIOXKeHa OCHOBA JUTSI CO3MaHMSI HOBOM
(60 MomMMUKAIINN yKe UMEIOIIUXCS) METOIUKH, TIPH-
TOIHOM TSI CIOXKHBIX YCIOBHUI peibeda, rOpU30HTAb-
HOI HEOTHOPOTHOCTH TIOBEPXHOCTHU, HECTAIIMOHAPHOCTH
MOTOKa, TJTyOOKON WHBEPCHUM, TEPMOKIMHA U CTOKOBBIX
BETPOB HaJl JICTHUKAMM.

2.3. TypOyJieHTHBIii TEIJIO- H BJIATO0OMEH.
CrpyKkTypa TemioBoro 6ananca

He momnexut comHeHUIo TOT (akT, YTo (pU3NIEC-
Kasl CyIIHOCTb TPOIECCOB, OTMPEAEISIONINX IHEPro- U
MaccoOOMeH B MOBEPXHOCTHOM CJIO€ JIEAHWKOB B TETUIOE
BpeMsI Tofia, MOXET ObITh TTOHSITA JIUIIIbL HA OCHOBE TIIA-
TEJIbHOTO M3YyYeHUs TIPUXOAHON M PACXOJHOU COCTaBIISI-
IOIIMX TETUIOBOTO OajlaHca B pa3HbIX YCIOBUSIX TOTObI,
KuMara, MopGoJIOTUU JETHUKOB U OKPYXKaIOIIUX CKJIO-
HOB, a TaKXe y4yeTa psiaa ApYrux, MeHee 3HAUMMBIX JIO-
KaJnbHBIX (hakTOpoB. MeTeoposoruuyeckue MaHHbIe, TO0-
JIyd€HHBbIE TIPU TeTUI00aaHCOBBIX HAOMIOAEHMSIX Ha JieM-
HUKax, KaK MpaBWIO, UCTIOJb3YIOTCS HE TOJIbKO MPU T10-
CHIeyIONIEM pacuyeTe OCHOBHBIX KOMITOHEHTOB TEILIOBO-
ro 6ajgaHca, HO W JUISI pa3JIMYHBIX KOCBEHHBIX OILIEHOK,
UMEIOIINX 1IeJIbI0 PEKOHCTPYKIIMIO WJIM MIPOTHO3 OTAEIb-
HBIX TJISIIIAOJOTUYECKHUX TTapaMeTpoB (3TOMY BOIIPOCY
MOCBsIIIeHA TJ1aBa 4).

B monHoOM 00BeMe ypaBHEHHE TEIUIOBOrO OajlaHca
NI TIOBEPXHOCTHOTO CJIOSI JIEMHWKA MMEET CJIeAyoUInii
BWI:

| (2.28)

roe B — pamuanimoHHbIN O0anaHc, P — TypOyJeHTHBIN
MOTOK TeIjia K MOBEPXHOCTHU JieAHWKa, L E — TeraoBou
9KBUBAJICHT MCTApEHUs WIM KOHACHCAIIUM Ha TOBEpX-
HOCTM CHeTa WIM Jibla, cCW — TeIJI0, BBIAEISIEMOe XU/ -
KAMU OCalKaMU, BBIMIABIIMMU Ha JIEAHUKE, U mt — Tell-
JIOBOE BO3JEWCTBME TMOTOKOB TaJON BOABI HA JIEAHUKO-
BOIT moBepxHOCTH. B 1paBoii yactu ypaBHeHUs (2.28) rW
— TEIUIOBOUW 3KBUBAJIEHT CJIOs CTasBLIETO CHeTa W
JIbAa, At — KOJMYECTBO TeIlia, MepeIaHHOe ¢ TTOBEPXHO-
CTU BIJIyOb OJjlaromapsi TETJIOMPOBOIHOCTU, ¢ — COJTHEY-
Hasl paauanus, Mpolleanas CKBO3b MOBEPXHOCTHBIM
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CJIOi B TJIyOMHY JIGAHWKA U MOTJIOIIeHHAs TaM, U f — KO-
JIMYECTBO TeTUIa, 3aTpauyeHHOE Ha TOBBIIICHUE TeMIlepa-
TYpPHl BEpXHETO CJIos (MOpsAIKa HECKOJIbKUX CAaHTUMET-
POB) 10 TOYKM TUTABJICHMSI JIbIA.

HaunbGosee KOppeKTHO MCITOJIb30BaTh YpaBHEHUE
(2.28) mna mHTEpBaja HE MEHEe CYTOK, ITOCKOJIBKY 31eCh
VUUTHIBAETCS TEITOOOMEH, OCYIIECTBISIEMBII B pa3HOe
BpeMsI THsI, HallpUMep, TEIUIO, pacXoayeMoe Ha Iporpe-
BaHMe JIeMHWKA B yTpeHHME 4Jachl. Ha mpakTuke 4jaeHbI
ypaBHeHus (2.28) cw, mt, A, ¢ 1 f, UMelole MaJible 3Ha-
YeHUs IO CpaBHEHMIO ¢ OoCHOBHEIMM (B, rW, P, LE) He
paccmarpuBatotcsl. B psge nccnemoBaHmiA, OCBSIIIEHHBIX
aToMy Bompocy (Hampumep, KoHosanos, 1972a), mokasa-
HO, YTO BEJIMYMHBI 3TMX KOMIIOHEHTOB HAXOISTCS B TIpe-
JieJTax OIIMOOK OIpeneeHUs] OCHOBHBIX COCTaBIISIIOIINX
(00BYHO 3T0 1 — 2 WM Jaxe JOJU MPOIECHTOB OT B win
W) 1 B CBSI3M C 9TUM OHM MOTYT He YUUTHIBAaThCS. [1paB-
Jla, 9TOT BBIBOJ OTHOCHUTCS K TETUIBIM JICTHUKAM YMEpEeH-
HBIX U CYOTPONMYECKMX IMUPOT. B MONSpHBIX paitoHax
3aTpara Terula Ha TporpeBaHue JieTHUKA B TEUCHME JieTa
MOXET IOCTUTaTh 3HAYMTEIBHBIX BEJIMUMH, COU3ZMEPUMBIX
C KOJIMYECTBOM TeIlIa, pacxomyeMbiM Ha TasHue (KpeH-
ke, 1961). B ¢oMpHOBBIX 30HAX TEILIBIX JIEAHUKOB, PAacIio-
JIOKEHHBIX B BBICOKOTOpbE, SHEPTUS, 3aTpaycHHas Ha
TporpeBaHue cHera yTpom, coctapisieT 10 — 15% nHeB-
HOI BeJIMUMHBI pagualliOHHOro OajnaHca. B wactHocTH,
TaKue OLEHKM OBbLIM CHeJaHbl HAMU TIPU HAOTIOACHUAX
Ha (pMPHOBOM ILIATO FOXKHOTO CKJIOHA Dipopyca (3750 m
Haz yp. MOPsI) B YCJIOBUSIX SICHOM, XOJIOMHOM TTOTOIBI.

Kunkue ocamky MHOTIA OKA3bIBAIOT OIIyTUMOE Me-
XaHWYECKOEe BO3IEHCTBUE, CITOCOOCTBYSI pa3pylIeHUIO U
CMBIBY BEPXHETO CJIOST CHeTa WM Jibaa. Tak, B HIDKHEH Ja-
creil obnacTy absuu tegHuka Tyrokcy B mione 1988 T.
CUJIbHBIMU JIUBHSIMU OBUT pa3pyllieH M CMBIT ITOBEPXHO-
CTHBII CJI0i JTbla (pamralimoHHasi Kopa TasgHYsI) TOJIIIH -
HOW 5 — 8 cMm. BrimameHne MHTEHCUBHBIX OCaaKOB B
KUIKOM BHUJIE CITOCOOCTBYET TaKXKE YBEIMUECHMIO aIbOeIO
JIbAa TyTeM CMbIBa MOPEHHOTO Marepuaia. Takoil ciy-
yail ObLI OTMeYeH HaMmu Ha JegHuke Jxkankyat (LleHt-
panbHBI KaBka3) B miosne 1965 r., Korma 3a HECKOJIBKO
yacoB ajnbbeno Jybaa Bo3pocio ¢ 0,27 go 0,42. Ho Takme
(akThl, K coxXaJeHUI0, HEBOZMOXHO YUECThb TTPU aHaIn3e
CTPYKTYDPBI TETUIOBOTO OajlaHca.

BenuunHbl TYypOYJIEHTHBIX TTOTOKOB TeIIa W BJIaru
(Tm6o TEIIOBOrO 3KBUBAJCHTA MCIapeHUs-KOHIeHCa-
1K), KaK U JApyrue KOMIIOHEHTHI TEeTUIOBOTO OayiaHca,
ObLIM pacCYMTaHBI 32 TOT WM WHOU Mepuon Ha 0OJIb-
IIMHCTBE TOPHBIX JIMIHUKOB, TAe MPOBOAUINCH KOM-
IJIEKCHBbIE MISIMOJIornYecKue ucciaeaopaHus B 50 — 80-x
rogax. Ho aHanu3 u cpaBHeHVE UMEIOIMXCS B JIUTEPATYy-
pe JaHHBIX UIST Pa3HBIX PETMOHOB BEChbMa 3aTPyIHEHBI
10 MHOTUM TpruuMHaM. Kak yxe yKa3bIBaJloCh B pasierie
2.1, HeompeneJeHHOCTh U OTpaHMYCHHAsS COIOCTaBM-
MOCTb TapameTpoB P u LE, moay4eHHBIX Ha pa3HBIX TOp-
HBIX JIEIHUKAaX, OOYCIOBJIEHBI MPEXIe BCErO HECOBEP-
IIEHCTBOM METOIMKM MX pacyeTa, MPUMEHEHUEM B OT-
NETBbHBIX palioHaxX pasHBIX CXeM, pa3pabOTaHHBIX U HC-
MOJTb3yeMBbIX B PAaBHUHHBIX pailOHaX, B MHBIX YCIOBUSIX
TEPMHUYECKOTO U BETPOBOTO PEXMMA.

K npyroii rpymre NMpuIuH ciieayeT OTHECTH HEOIU-
HAaKOBBIN XapaKTep TMOTOAbl B TEPUOJ MPOBEACHUS Tpa-
MUEHTHBIX HAOJNIOACHUN, pPa3HYI0 UX MPOJOJIKUTEIb-
HOCTb, a TAaKKe pa3TUIHble MHTEPBAIBI OCPeTHEHUS (Ya-
CBHI, JICHb-HOUb, CYTKH, MECSII, 10 TUITaM TIOTOALI, 10
rpafaiusM UCXOMHBIX MapaMeTpoOB U T.J.), YTO OTpPaHU-
YHBaeT BO3MOXKHOCTH COTIOCTABJICHUSI Taxke TIPU UCITONb-
30BaHUU OTHOTO M TOTO € pacYeTHOTO METO/a.

N, moxanyit, ogHUM 13 HamboJee BaKHBIX 00CTOSI-
TEJbCTB, MCKIIOUAIOIINX B PSIIE CydaeB BO3MOXHOCTh
cpaBHeHUsT P u LE He TOJNBKO B OTHIEJHHBIX PETHMOHAX,
HO M Ha COCEIHMX JICMHWKAX, CIYXUT OOJIbIIass M3MEH-
YUBOCTh OCHOBHBIX METEOIMapaMeTPOB, OIMPEACIISIONINX
MHTEHCUBHOCTb TYpPOYJICHTHOTO TEIUIO- U BJIaroooMeHa B
pa3HBIX TOYKax JemHuKa. M3-3a CIIOXXHOCTH TTOCTaHOBKU
HabMoAeHU (HeoOXoarMa HeTpepbhiBHAs PErUCTpaIIus
BCEX IMapaMeTpPOB B OOJBIIIOM YHMCIIe MYHKTOB) 3aKOHO-
MEpPHOCTH M3MEHEHUsI CKOPOCTU BeTpa, TeMIIepaTyphl 1
BJIAXKHOCTH BO3MlyXa B Mpezesiax JIeAHUKA B pa3HOE BpeMs
CYTOK JI0 HACTOSIIEr0 BPeMEHU He M3YYeHBI W BPSA JIN
5TO BO3MOXHO OCYIIECTBUTH B 0003pMMOM OYIyIIEM.

CrenyeT Takke MOAYEPKHYTh, YTO M3MEHYMBOCTh
KOMITOHEHTOB paaMallMOHHOTO OajaHca Ha TJIOIaan
JIeAHUKA 3HAYMTEJbHO MEHbIIe, (a pe3yJbTaTbl MHCTPY-
MEHTaJIbHBIX U3MEpeHUI 0ojce MJOCTOBEPHHBI), YeM P u
LE. OHM MMEIOT YCTOMYMBBIN CYTOYHEIM XOII, TTO3TOMY
IO pe3yabTaTaM HaOJMIOACHUI B OMHOM-IBYX TOYKaX ye-
pe3 1 — 3 yaca qHEBHBIC UM CYTOYHBIE 3HAUCHUS paana-
LIMOHHBIX TTApaMeTPOB MOXHO OIPEACIUTh C JOCTaTOY-
HOM CTEMeHbI0 TOYHOCTH, COOTBETCTBYIOIIEH TOUHOCTH
M3MEPEHUST CYTOYHOTO CTaBaHUSI CHeTa WJIM JIbJa.

OnuH M3 pealbHBIX CIIOCOOOB OMpeAe/ecHUs mapa-
meTpoB P u LE nipu r1yOOKMX MHBEPCHUSIX W Pa3BUTOU
MECTHOM LMPKYJISIUKA Ha TOPHBIX JIEAHUKAX COCTOUT B
pacdete ux cymmapHoro 3HadyeHus (P + LF) kak ocra-
TOYHOTO YJieHa M3 ypaBHEHMs TerioBoro 6aigaHca. Ho
5TO BO3MOXKHO JIMIIIb TIPU CJICAYIONINX YCIOBUSIX: a) WICH
(P £ LE) nMeeT TOT Xe MOPSAIOK, YTO U pagdallMOHHBIA
baylaHC, B TIPOTMBHOM CJIydae, MpY €ro He3HAUUTEeTbHOMN
BeJIMYMHE, OH BKJIIOYAET B ce0s OIMOKY M3MepeHnii B u
rW; 6) HampaBjieHUE TIOTOKOB TeIlJla W BJIaTU JOJIXKHO
OBITh OIMHAKOBBIM, T.€. €CJIM UMEET MECTO KOHACHCAIIHSI
BOJISIHOTO Iapa, oo P cymecTBeHHO OoJbie, yeM -LE.

YHUKaNbHBIE 3KCIIEPUMEHTHI MO OMpeaeIeHUIO
(P + LE) xak 0CTaTOYHOTO 4YJCHA B YPaBHEHUM TEILUIOBO-
ro OamaHca ObUIM BHINIOJMHEHH Ha IlomspHom Ypame —
nepgnukax UTAH u O6pyueBa (Anamenko, 1968; Boio-
muHa, 19816). OHM ganu BO3MOXHOCTH C JI0OCTaTOYHOM
HaAeXHOCThIO onpenenuth (P + LE) mis 3HAaYUTEIbHOK
YacTH MOBEPXHOCTU BTUX JICAHUKOB M TMOKa3aJIn 0OJb-
IyI0 CTEMeHb MPOCTPAHCTBEHHOW M3MEHUYMBOCTU JaH-
HBIX TTapaMeTPOB KaK OIHY M3 XapaKTePHBIX 0COOCHHOC-
Tell dHEPTETUYECKOTO peXUMa TOJISIPHBIX JICTHUKOB.
O4eBUIHO, YTO TPU HECOBEPIIEHCTBE PACYCTHBIX METO-
JIOB ompenesieHns + E Ha JieMHUKaxX OOJbIIYI0 IIEHHOCTh
MpUOOPETAlOT HEMHOTOYNCICHHBIE DKCIIEPUMEHTHI 110
OIpeIeIEHUIO 3TOTO TlapaMeTpa BECOBBIM CITOCOOOM (TTy-
TeM B3BEUIMBAHWS HMCIApUTENe depe3 orpeaeicHHbIC
WHTEPBaJIbl BpEMEHM), NAlOIIMe BO3MOXHOCTb YCTaHO-
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BUTH XOTSI ObI TTOPSIIOK BEJIMYMH HMCIapeHUSI-KOHICHCA-
LIMU B OTACJIBHBIX PETHOHAX.

3acayXuBalOT BHUMAHUSI Pe3yJIbTAThl 000O0IIeHMS
IIAaHHBIX, IPUBeIeHHBIC B paboTax (JIpo3moB, MocoioBa,
1970, 1973a; KonoBasnoB, 1983), KoTopble MO3BOJSIOT
KOCBEHHBIM ITyTEM C JOCTATOYHOM CTEMEHBIO TOYHOCTU
oueHuThb BKiax (P + LFE) B obmiye 3aTpaThl TEIUIa Ha Ta-
STHAE WUIM aOJISIIINI0, BHE 3aBUCUMOCTHU OT MIPUHSTOM TeM
WY UHBIM aBTOPOM METOIUKHU WX TIOJTyYeHUS.

Tlepexonst K KOHKPETHOMY PacCMOTPEHUIO U COTIO-
CTaBJICHUIO Pe3yJIbTaTOB MCCJICIOBAaHUI TEIUIOBOTO Oa-
JJaHCa, OTMETUM BaXHOE OOCTOSITEILCTBO: CPaBHEHUE OT-
HOCHUTEJIbHOTO BKJIaga P u LE B oOImIMiA S9HEpreTUYECKIIA
GaJlaHC B pa3HbIX TOYKAX MOXKET OBITh IOJE3HBIM, €CIIU
5TU TapaMeTpbl PACCYMTAHBI OJHUM U TEM K& METOIOM
U TIPYA CXOAHBIX YCJOBUSAX (TUITaX) MOTOIBI.

Haubonee nerasbHble U AJUTEIbHBIE U3MEPEHUS
MHTCHCUBHOCTH BJIar0OOMeHa BECOBBIM CITOCOOOM OBI-
s ocywectBiaeHbl U.M. JlebeneBoit (1972, 1975) Ha
BBICOKOTOPHBIX JIEAHUKAX I0XKHOTO W BocTouyHOTro Ila-
Mupa. OTHOBpeMEHHOE TMPOBeAeHNE TPAJAUCHTHBIX Ha-
OJITOICHUIT TTO3BOJIMJIO aBTOPY COIMOCTABUTh PACCUMTAH-
Hble U U3MepeHHble 3HaueHus1 Tt E. lleHHOCTh 3TUX pa-
60T 3aKJIIOYaETCs TaKXKe B YCTAHOBJICHUM psila 3aKOHO-
MEpHOCTE U3MEHEHMS 10 IIMPOTe U C BHICOTOM Tapa-
METPOB, OIpPeAeIONINX NHTeHCUBHOCTb + E (CKOPOCTh
BeTpa, YIPYrocTh BOASHOTO Mapa) W pe3yIbTUpPYIOIIei
BEJMYMHBI MciapeHus. B KadecTBe 00BEKTOB HabIOC-
HUi1 ObUIM BBIOpaHBI JIeAHUKY KUIITHIKYpoO B IOXKHOM
yactu Ilammpa (23 urona — 2 asrycra 1970 r.), bakun-
rup (2 — 15 aBrycra 1972 r.) u AxOGaittan (rmepBas 1mo-
sioBuHa utoist 1973 r.) Ha BoctouHoMm [Tamupe. Ha Bcex
Ha3BaHHBIX JIEAHWKAaX MYHKTHl U3MEPEHUI pacriojiara-
JIUCh B 00JIACTU aKKyMYJISIIIUM, Ha abCONIOTHBIX BBICO-
tax 5000 — 5100 m. Bcero 6nsu10 mpoBeaeHo 211 cepwmii,
B3BEIIMBAaHKME MCIIAPUTENIeil OCYIIEeCTBIISIOCH Yepe3 2 —
3yacac 7 mo 18 u.

AHaIN3 pe3yJbTaTOB 3TUX UCCICTOBAHMIT TTO3BOJIUI
aBTOpY ceJaTh PsI BHIBOJOB, HanboJiee BaXKHbIE U3 KO-
TOPBIX TAKOBBHI.

1. Hanbonpmux Benuuut (0,8 — 1,7 MmMm/cyT) ucna-
peHMe IOCTUTAeT B TMEPHMOIBI CYXOM, ICHON M BETPEeHOM
IMOTOABI TTOCJIe XOJOMHBIX BTOPXKEHUI, TP HU3KOMN
BJIAXXHOCTH Bo3ayxa (mHeM okoiio 3 rlla). B ycimoBusix
TEPMUYECKON JETPEeCCUn, XapaKTepU30BaBIICHCS TETIIOMN
MOTO/ION CO CTaObIMU BETpaMM U TIOBBIIICHHON YBJIaXK-
HEHHOCTBIO Bo3myxa (mo 4,5 rlla) ncrmapenue moHmkaeT-
cs 1o 0,3 — 0,5 mMm/cyT.

2. Ha BBICOKOTOPHBIX JieIHMKAX I0KHOTO U BOC-
TouyHoro ITamupa MpOaOKUTEIBPHOCTh THEBHOTO TTEpU-
olla TastHUSI COCTaBJISIET BCeTo 3 — 6 4acoB, TTOCKOJIBKY B
OCTaJIbHOE BpeMs CYTOK TeMIlepaTrypa MOBEPXHOCTU U
BO3JyXa UMeeT OTpUIIaTeIbHbIE 3HAYCHUS U YacTh paau-
allMOHHOTO TeIlJla pacXoayeTcsl Ha MpOorpeBaHUE IMO-
BEPXHOCTHOTO CJIOST JieAHWKa. [1pu oTpuIiaTeIbHOM TeM-
repaType MOBePXHOCTH PE3KO IMOHMXKAETCS MaKCUMallb-
Hasl ynpyroctb BoasgHoro mnapa (¢ 6,11 rIla npu 0 °C mo
4,01 mpu -5 °C u 2,60 rIla npu -10 °C). ITosTtomy Hau-
6oJiee MHTCHCUBHOE MCTIapeHUe HabogaeTcs, KakK Impa-

A.Il. Boaowuna

BWIO, B Tiepuon 12 — 15 gac. (mo 0,10 — 0,25 Mm/4ac), B
BeuepHUE W HOYHBIC Yachl OHO PE3KO YMEHbIaeTcs (10
0,01 — 0,04 mMm/4ac).

3. CBsI3b M3MEPEHHBIX BEJIMYUH MCTIAPEHUS C pac-
yetHEIMU (110 cxeme C.C. 3mwmrtunkesnda u JI.B. Yamu-
KOBa) HE YCTAaHOBJIEHA — OHa BhIpaxkaylach IMOJIEM TOYEK
Mpy TpaduecKOM aHajinu3e, a B psifie cliydaeB He COBITa-
najn gaxe 3Hak E.

4. JlaHHBIE TI0 APYTUM JIeOHUKaM (4 TaKKe CHEX-
aukam) Ilamupo-Anraa u Taap-1llaHsg mo3BoaMIM ycTa-
HOBUTh HEKOTOPBIC 3aKOHOMEPHOCTH M3MEHEHUS C BbI-
coroii (B uaTepBasie ot 2000 go 5100 M Hax yp. MopsT) 1
B 3HAUYMTEILHOM IMMPOTHOM auamna3oHe (37 — 45° c.imr.)
WHTEHCUBHOCTU BJIaTOOOMEHa M OMpPEAe/ISIONINX ero
dakropoB. Tak, yMeHbIIIEHNE C BBICOTOW UTUTEILHOCTH
JTHEBHOTO TIepUOJIa TIOJIOXUTEIBHBIX TeMIepatyp (1 3Ha-
yeHUi +B) MPemnsiTCTByeT 3aMETHOMY POCTY CYTOYHOTO
HWCTIapeHUs], XOTs ero MHTEHCUBHOCTh B THEBHBIE YacChl
MOXeT BO3pacTaTh B TOM K¢ HallpaBJIeHUHU, YTO OOYCIIOB-
JICHO yCHJIEHUEeM BeTpa U yObIBaHWEM abCOJIIOTHOM
BJIAXXHOCTA Ha OOJIBIIMX BBICOTaxX. B IieJloM M3MeHEHMe
CYTOUHBIX BEJIMYMH UCTIAPEHUS C BBHICOTON OMMCHIBACTCS
SKCIMIOHEHTOM, WHBIMM CJIOBaMU, MPOUCXOAUT 3aMeJie-
HHUE MX pPOcTa C MPUOIMKEHUEM K YPOBHIO, HA KOTOPOM
TassHUE TIPEKpaIaeTcs.

5. OTMeYeHa YeTKasi CBSI3b MEXIy YIPYrocThlOo BO-
JISTHOTO TIapa HaJ TMOBEPXHOCTHIO JIGTHUKOB M aOCOIIOT-
HOIf BBICOTOM. B cpeaHeM J1eToM ee BeJTMIMHBI COCTaBJIs-
1oT okojio 6 rlla Ha abcomoTHo# Beicote 3000 M 1 2 —
2,5 rlla npu nogbeme g0 6000 M.

6. Jlns ompeneneHUsT UHTEHCUBHOCTU UCIapeHUs
aBTOPOM TIPEIJIOKEHBI SMIUPUYECKUE (HOPMYIIBI ABYX
BUJIOB: a) C YYETOM CKOPOCTH BETpa U Pa3HOCTU YIIPYy-
TOCTH BOJSIHOTO TIapa B IBYXMETPOBOM CJIO€ BO3Ayxa
Hal JEIHUKOM (e,-e5); 6) Ul pacueTa MCIIOJIb3YeTCs
JIMLIb MapamMeTp (e,-e,), YTO MPEAIOoNaraeT U3MEHEHNE
CKOpPOCTHM BEeTpa B TeUeHUE Iepuoja HaOIJAEeHUI B
OYeHb Y3KOM auarnazoHe (1ubo rpeobiagaHue caadbix
BETPOB, OJU3KMX K IITWIK). 3aMETUM, YTO Tpejjarae-
Mble (POPMYJIBI CXOIHBI C TEMU, KOTOPbIE ObLJIM BbIBE/C-
Hel M.U. Useponosoii u I1.I1. Kyspmunsim (Jlebenera,
1975). O4yeBUAHO, YTO TaKue (OPMYJIbI MPUTOTHBI B OC-
HOBHOM JUISI JIOKAJbHBIX YCJIOBUI TIOTOMbI, peibeda u
MOJACTWIAIOIIEH MOBEPXHOCTH, T.€. OTPAaHUUYEHHOTO CO-
YyeTaHUsl METEOPOJIOTUYECKUX TTapaMETPOB, OTpeeIsio-
IIMX 3HAYEHUsI TYpOYJIEHTHOTO BJIarooOMeHa B HEOOJIb-
IIIOM PETHOHE.

7. I3MeHeHMe ¢ BBICOTOM OCHOBHBIX MapaMeTpoB,
OT KOTOPBIX 3aBUCUT MHTEHCUBHOCTb UCTIAPEHUSI, a TaK-
K€ pe3yJibTaThl U3MEePeHUil E BeCOBBIM CMOCOOOM Aayin
BO3MOXHOCTbh aBTOPY YCTAaHOBUTb TMITOTETUYECKYIO (BbI-
me 5000 — 5500 M) 3aBUCMMOCTbH 3TOTO TNapaMmeTpa OT
IIUPOTHI U a0COJIIOTHOM BbIcOTH B CpeaHeid u LleHTpasib-
Hoii Asuu. U3 rpaduka (Jlebenesa, 1975, c. 127, puc. 6)
cJielyeT, YTO MaKCUMajbHasi MHTEHCUBHOCTb HCIIape-
HUSI MOXeT HabmogaThes Ha Beicotax 5500 — 6000 M; B
nuana3oHe 45 — 29° c.. BenmmumnHa E Bo3pacTtaeT BIBOe
(ot 1 mo 2 mMm/cyt). Bermre 6000 M Ha Bcex IMMPOTAxX MC-
MmapeHue 3HaUYUTEIbHO YMEHbBIIAeTCS.
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ITo pe3ynbraTaM HaIIMX U3MEPEHUN UCTIapEeHMS Be-
COBBIM CIIOCOOOM B MIojie-aBrycre 1958 r. Ha dupHOBOM
IUIaTO I0XKHOTO CKJIoHa Diapbpyca (3750 M), ero MHTEH-
CMBHOCTH COCTaBJIsUIa 4anie Bcero He 6omee 0,02 — 0,05
MM/4ac Kak B JHEBHbIe, TaK U B HOYHbIE Yackl (Bojo-
mwuHa, 1966a). 3a nmepuoa usMmepeHuii (11 mTHEBHBIX
JIBYXYacOBBIX cepuil M ogHa HouHass — ¢ 19 mo 7 uyac.
MpY MaJIoOGIauHOM Toroae 6e3 0caakoB) MaKCUMaJbHas
BeJIMYMHA 3TOro mapamerpa paBHsiiach 0,11 mMm/4ac.
BbuT0 ycTaHOBJIEHO, YTO B YCJIOBUSIX CIab0 YCTOWIUBO-
CTHU Bo3ayxa (IJyOMHa MHBEPCUU B JIBYXMETPOBOM CJIOE B
JIHEBHbIE Yachkl Bcero 3 — 6 °C, a CKOpOCTh BeTpa — OKO-
J0 3 — 5 M/c) u3MepeHHbIe U pacCUUTaHHBIC (METOIOM
J.JI. JlaiixTMaHa) BeJIMYMHBI MCIIAPEHUS pa3IndalliCh He
6omnee yem Ha 30 — 50%. D10 Hano ornpeneIeHHOE OCHO-
BaHMe TIpearovectb Meton JlalixTmMaHa mpu pacdyetax P u
LFE v ucnonb30BaTh WX JUIST OTIPEACICHUS CTPYKTYPHI
TETJIOBOTO OaylaHca B 3TOM PETHOHE.

JlaHHBIC TIO MCTIAPEHUIO C TIOBEPXHOCTU CHETa, I0-
JIydeHHBIE BECOBBIM CIIOCOOOM, TMPUBOIATCS TaKKe B pa-
6ore A.A. Tuxanosckoii (1966). M3MepeHMsT BBITIOTHSI-
JIUCh B TeUCHUE YEeThIPEX CYTOK Ha JieaHuke bakanak (ce-
BEpHLII CKJIOH AJaiickoro xpe6Ta) B aBrycre 1964 r., Ha
abcomoTtHO# BeicoTe 4100 M. Bce cyroyHble BeIMYMHBI
Haxomaunuchk B mpenenax 0,04 — 0,06 mm. OTMeuaeTcs,
YTO UCIapeHue, PaCCUMTAHHOE 3a TE K& THU IO Pe3yJib-
TaTaM TPaAUeHTHBIX U3MepeHuil MeTogoM MoHuHa-Ka-
3aHCKOTO, OYeHb OJIM3KO K M3MEPEHHOMY (OTKJIOHEHMUE
cocrasiser 10 — 20%).

HMHTtepecHble cBeleHUsI 06 M3MEPEHHOM HcIape-
Huu npuBeaeHbl B pabote I'. Kacepa (1986). Habmone-
HUs npoBoaMIuCh Jietom 1980 r. B dupHOBOU 30HE
(3026 m) u B obnactu abuguuun (2500 M) negHUKa XUH-
tepaiicepHep. a1 aHanm3a ObL1o0 0oTOOpaHO 288 exe-
YACHBIX CEpUil U3MepeHuil Ha pupHe u 216 — Ha Jbay.
B 00oux myHKTaxX mpu yCTOMYMBOM MaIOOOIaqHOM ITOTO-
Jie HaOJI0MaIoCh MCIIapeHue, TIPU BIaKHON MacMypHOit
roroie — KOHAeHcalus. MakcuMaibHble 3HaYeHUs -E
nocturanm 0,25 mm/yac, +E — 0,10 Mm/4yac, HauboOJb-
mast MoBTOpsieMocTh + E HaXoAuTCsl B MHTEpBajie OT Hy-
gst go 0,1 Mmm/yac. Hucno cinyyaeB ucrapeHust U Ha ¢up-
He, M Ha JIbAY OOJbllle, YeM KOHIAeHCAlMu (MCKITIovast
HeHACTHy0 moroay). B paboTe momuepkuBaeTcs, 4To B
LIeJIOM 3a Mepuoj abJISIIY TTOTepy TeTula Ha MCIapeHue
MoryT mpocturath 20% Bcell sHepruu, pacxoayeMoil Ha
TastHUE.

ITockonbKy OCHOBHASI YaCTh BHEITHETO MacCOdHep-
rooOMeHa JIeTHUKA TPUXOAUTCS Ha TeTuloe BpeMs Toja,
MacCUB METEOPOJIOTUYCCKUX NTaHHBIX, HAKOTUICHHBIN B
Pa3HBIX JICTHUKOBBIX paiioHaX, paccMaTpUBaeTCs] HAMU B
Pa3IMYHBIX acIeKTax MMEHHO 3a 3TOT Iepuon. B To ke
BpeMsI BJIarooOMeH KakK OIWH M3 HEMHOTHX METeOpOJIO-
TUYECKUX IMPOIECCOB OKa3bIBaeT BIMSAHUE Ha OallaHC
MAacchl JICTHUKOB U B 3UMHee BpeMs roja, YTo JaeT OcC-
HOBaHME 00PaTUTHCS K HEKOTOPBIM MCCIICAOBAHUSM, T10-
CBSIIIICHHBIM 3TOMY BOIIPOCY.

HexoTophble moie3Hble BBIBOABI MOTYT OBITH B3STHI
u3 pabotsl A.JI. Apa (1981), ocHOBaHHOI1 Ha aHanu3e
GOJIBIIIOTO 3KCIIEPUMEHTATIBLHOTO MaTepuaia: U3MepeHUs

HCITAapeHUs ¢ TTOBEPXHOCTU CHEra BECOBBIM METOJIOM
MPOBOAMINCH B IIEHTPAJIbHOW U I0XKHOU SKyTMH B XO-
JIomHbIe ce30HBI 1969 — 1978 rr. YcTaHoBIeHO, YTO TIpU
TemIiepaTrypax Bo3ayxa HiKe -10 °C MHTEHCUBHOCTh MC-
MapeHus] HUITOXHA U BhIpaXkaeTcsl B OCHOBHOM COTBIMM
JTOJISIMU MUJUTUMETpa 3a CYTKU, WK 2 — 5 MM 3a MecsII.
3aMeTUM, YTO 3TOT paiioH XapaKTepu3yeTcs B 3UMHUIA
Mepuo OYeHb CJIA0BIMU BETpaMH B aHTUILIMKIOHATHHOM
b6apuueckoM Tmojie. [Ipu mombeMe TeMrepaTyphbl BBIIIE
YKa3aHHBIX TPEICSIOB BeJIMYMHA WCITApEHMST 3HAYNTEb-
HO Bo3pacTtaeT u cocrtapisiet yxe 0,4 — 0,9 mm/cyT, oco-
OeHHO Tpu cKopocTH BeTpa 6osee 5 M/c. O6ias cymma
HMCTIapUBIIIETOCS CHeTa 3a XOJOMHBIN Ce30H Koyiebasach B
yKazaHHbIe ToJbl OT § 10 20 MM CJ10$1 BOJIBI.

B unTepBane ot 0 mo -10 °C mpociexxuBaeTcs IIpsi-
Masl CBSI3b UCITapeHUsI ¢ TEMIIepaTypoii BO3ayxa, O3Hava-
folllasi Ha caMOM JieJie BIMSIHUE BO3PACTaIOLIETo Tpaau-
€HTa BJIAXXHOCTHU B MPUITOBEPXHOCTHOM CJIO€ BO3IyXa.
Ipu Gonee HU3KUX TeMmIlepaTypax CBSI3M MCIIApEHUS C
TeMITepaTypoil TPaKTUIECKX HET, a ero MHTEHCUBHOCTh
coctasinser 0,1 MM/CyT WM MeHee.

Hpyroe uccienoBaHne MCIAPEHUST C TTOBEPXHOCTH
CHera, 3aclTy’knBalolllee BHUMaHMUS B JaHHOM KOHTEKCTE,
OBLJIO IIPOBEIEHO B moJWHE p. Manoii AIMaTUHKM, Ha
abcomoTHOIT BricoTe 0KOJIo 2300 M, B XOJIOZHBIE CE30HBI
1957/58 n 1958/59 rr. (dunarosa, Cocenos, 1973). Bee-
ro Ob110 BbiMoHEHO 700 eXecyTOUHBbIX B3BELIMBAHUIA
HCTIapuTesiell, YCTAaHOBJICHHBIX Ha CKJIOHAX CEBEPHOM U
I0)XHOU opueHTauuu. CpemHsisi CyTOYHas TeMreparypa
BO3Iyxa MeHsUIach B ocHOBHOM OT -10 °C mo orrenenu. B
paHHe-BeCEHHUI MeproJ Ha I0XHBIX CKJIOHAX OTMEYEHO
3HAUUTEJIbHOE BIMSHHME COJHEUHOW pamviallii Ha WH-
TEeHCUBHOCTb ucnapeHus. [To Marepuanam uaMepeHUit
ObLTY TTOJTYYEeHBI SMIUPUYCCKUE 3aBUCUMOCTU HCITape-
HUSI OT BEPTUKAIBHOTO I'paeHTa YIPYTrOCTU BOISHOTO
mapa B ciioe 0 — 2 M, ¥ Ha UX OCHOBE PacCYMTAHBI 3HA-
YeHUST UCCIeAyeMOro mapamMeTpa B MHTEPBaJie BHICOT
1600 — 3100 M. Ha ypoBHe 2300 M u3MepeHHOE McHape-
HHUE COCTaBysiio B cpenmHeM 0,35 MM/CyT Ha CEBEpHOM
ckione u 0,50 mm/cyT Ha toxHoMm (uiu 30 — 70 MM 3a
XOJIONHBINM Ce30H Ha oboux ckiioHax). Ha ocHoBe jo0-
KaJbHBIX 3MITMPUIECKUX (DOPMYJT YCTAHOBJIEHO, YTO B
nuamna3zoHe BbicoT 1600 — 2300 M ucnapeHue pacTer ¢
BBICOTOI (TIpuMepHO B 1,5 pa3a), a Berme 2300 M He3Ha-
YUTEILHO yMeHblaercs (Ha 20%).

ITonBomst HEKOTOPbIE UTOTW aHaJM3a Ha3BaHHBIX
BBIIIIE PabOT, B KOTOPBIX MPUBOISITCS U3MEPEHHbBIC BEJIU-
YUHBI UCTTAPEHMUS, CIMyeT TOMYePKHYTh CIIeayIomiee.

1. BecoBoit MeTon ompeneaeHUsT UCTIapeHUST TaeT
BO3MOXXHOCTb YCTAHOBMTD €r0 3HAYeHMUsI, OJIU3KUE K UC-
TUHHBIM, HO JIWIIb JJIS JIOKAJIBHBIX YCIOBUI U TIPU yC-
TOMYMBON Toroae 6e3 ocaakoB. JJocTaTOUHO TOYHAasI
olieHKa * E BecoBbIM CITOCOOOM 3a BECh MEPUOJ a0sLIUN
(MM aKKyMYJISIIIAN) TIPEICTABISIETCS MaJIOBEPOSITHOM.

2. Ipu oTpuIIaTeILHBIX TeMIIepaTypax MaKCUMalb-
Hasl YIpYrocTh BOISHOTO Tapa y MOBEPXHOCTU CHEra u
JIbJa 3HAYMTEJIbHO MEHSIETCS B 3aBUCMMOCTU OT TEeMIIe-
paTypsl (B OTJIMYME OT THEBHOTO TepHoa TassHUS, KOraa
oHa paBHa 6,11 rlla), uTo u ompenessieT IJIaBHbIM 00Opa-
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30M MHTEHCHUBHOCTb MCTIApEeHUS (a TOUHEe, UCIIapsieMOC-
TH, TTOCKOJIBKY HaJl CHETOM U JIBIOM BJIAXKHOCTh BO3IyXa
MTOCTOSTHHO HaXOIUTCSI B COCTOSTHUM MaKCUMAaJIbHOTO Ha-
ceimeHus). Ilo-Buammomy, ucxons u3 3Toro daxra,
MHOTHWE aBTOPHI IPU BBIBOJE SMITMPUUECKUX (HOPMYIT
U1 pacyeta + E MCTIONB3YIOT JIMIIb BePTUKAJIBHBIN Tpa-
JIMEHT abCOIOTHOM BJIaKHOCTH, XOTSI POJIb CKOPOCTH BE-
Tpa B UCITAPEHUM CTOJIb K¢ BEJIMKA.

3. O4eBUIHO, YTO MPUBEACHHBIC BBILIE AaHHBIC TIO
HCIapeHMIo B JIKyTnu (3a XOJIOIHBIN Ce30H) 1 Ha BocTou-
HoM [Tammpe (JIeTOM) TIPENCTaBIAIOT dKCTPeMabHbIE yC-
JIOBUST (M BEIMYMHBI) UCTTAPSHUST 1T YMEPEHHBIX IITUPOT.

MHorue ucclieoBaTeNIn YACSIOT O0IbIIoe BHUMA-
HME BOIIPOCY O COOTHOIICHWM MCHapeHus W KOHIeHCa-
LIMM B OTIEIBHBIX reorpauueckrx paiioHaX M B pa3HBIX
00J1aCTAX JEMHUKOB, TTOCKOJbKY 3TH IPOLIECCHl COMPO-
BOXIAIOTCA TMOTJIOIIEHUEM JIMOO BBIIEJCHUEM 3HAUM-
TEJIbHO OOJIBIIIETO KOJMYECTBA TeIlIa, YeM 3aTpaThl SHEp-
MU Ha TassHUe (TIpY HYJIEBOU TeMIlepaType MOBEPXHOCTH
cootHomenue 7,5:1). HecomHeHnHo, 4TOo mpeobiagaHue
WCTapeHUsT WIM KOHACHCAIUM BIIUSET B OIpeaeeHHOM
Mepe Ha CyMMapHO€ KOJMYECTBO TEIUIa, PacXOomyeMoro
Ha aGasumio. Tak, mo pacueram I'. Kacepa (1986) Ha
sI3BIKE JICMHMKAa XUHTepaiichepHep B OMpeneeHHbIX yC-
JIOBUSIX TIOTOMBI TP CYTOYHOM HMCIIApeHUU OKOJIO 3 MM
obmas a6msamms nbaa coctapisuia 0,72 r/cm2. Ipu Tom
K€ KOJMYeCTBe TeTula, 3aTpayeHHOTO JIWIIb Ha TasHHE,
HocyeiHee BO3POCIIO Obl Ha 2,43 r/cM2, T.e. moutH B 4
pasa. ITo pacuetam Toro ke aBTropa, ¢ 1953 mo 1982 r.
MOTepy Terla Ha ucrnapeHue mocturanu 20% sHepruu,
pacxomyeMoi Ha TasHUe, OOIIMI pacXod MacChl TI0 CpaB-
HEHHIO C IeICTBUTEILHBIM Bo3poc Okl 3a 30 et ¢ 773 mo
1898 r/cM2, T.e. B 2,5 pasa.

OueBKIHO, YTO oS + F Kak KOMIIOHEHTa OajaHca
MacChl TOPHBIX JIEATHUKOB HEeBeJIMKA U TIPU caMbIX 6J1aro-
TIPUSITHBIX YCIOBUSAX MMEET TOPSAAOK OT OXHOTO JO He-
CKOJIBKUX TIPOIICHTOB.

Bormpoc o mpeobiagaHuy UCHapeHUsT WU KOHIIEH-
callMM B 00JIacTSIX MHUTAHUS W pacxona JIEAHUKOB B 00-
meM Buge paccMmorpeH B pabore A.H. Kpenke (1982),
IJe Ha KapTocxeMe IMOKa3aHO pailOHUPOBAHHUE TEPPUTO-
puu ObiBiiero CCCP Bkitoyass apKTUYECKUE PETHMOHBI.
BoigeneHo 4yeThipe THIa BiIaroobMeHa (MCITOJIb30BaHbI B
OCHOBHOM pacyeTHBIe NaHHBIE): 1) KOHAeHcalus Ha
BCEM MOBEPXHOCTU JIEAHUKA; 2) KOHACHCALMsS B o0Jac-
TSIX MUTAHWS W UCIIapeHUe Ha s3bIKe; 3) WcIapeHue B
00J1aCTV aKKYMYJISILIMM ¥ KOHACHCAIs B 00JacTy absi-
mu; 4) ucriapeHue 1o BCell TOBEPXHOCTH JIeTHUKA.

TlepBoIii TUTT BIaroooMeHa XapaKTepeH JJIsT JIeTHU-
KOBBIX CHCTeM apKTUUYECKOUN M CyOapKTUYECKOW 30H
(3emnst ®panna-Nocuda, Hosas 3emnss, CeBepHas
3ems, [lonapuenii Ypan). Ko Bropomy A.H. Kpenke ot-
HocuT 3ananHeiii KaBkas, Antait, xp. CyHTap-Xasra; K
tpetbeMy — Llentpanpueii Kaska3s, 3anagueiii u BHYT-
peanuii Taap-1llans, JIXXyHrapckuii AnaTtay; K 4eTBEp-
tomy — [lamupo-Anaii. BeineneHus oTneabHbBIX TPy
JICAHUKOB, XapaKTEePU3YIOIIUXCs MpeodaaTaHueM HUcIa-
peHUS WJIM KOHAEHCAIlMM, IO HallleMy MHEHUIO, HeIo-
CTAaTOYHO JUTSI BBISIBJICHUS OOIIeil KapTUHBI M3MEHEHUS

A.Il. Boaowuna

1+ F B 3aBUCMMOCTH OT OCHOBHEBIX Treorpapuueckmx pax-
TOpoB. B meiicTBUTENBHOCTH, €CIM pacCMaTpUBaTh KOH-
KpPETHBIC PAaiOHBI OJICACHEHUS, JISTHUKN U MX OTAC/b-
HbIC 30HBI, KapTUHA W3MEHEHUS WHTEHCUBHOCTU W Ha-
MpaBJIeHUsST BJIarooOMeHa TpeICTaBIIsIeTCs] 3HAYUTETbHO
0oJiee CJIIOXXHOUM U HE CTOJIb OMHO3HAYHOU. MOXHO BbI-
NIeJINTh HECKOJIbKO TPy (haKTOPOB, BO3MEUCTBYIOIINX
Ha TpOLEeCChl MCMapeHUs-KOHACHCAIMU W OTpeaeIsio-
X UX pacyeTHbIe 3HAUEHMS, TIOJYIeHHBIC Ha GOJIBIIOM
yucye JiegHuKoB. HekoTopeie M3 HUX yxe 0O0CyXATUCh
BbIIIE, B IMpeaMOyJie K JaHHOMY paseny.

HaunGonee BaxkHy10 posib UTPAET, OUEBUIHO, MECTO-
TOJIOXKEHUE JIeIHUKa — Treorpacduyeckuii paitoH u abco-
JIIOTHAS BBICOTA, MOBTOPSEMOCTb T€X WJIM MHBIX aTMO-
c(epHBIX MPOIECCOB W TUIIOB TOTOALI (TOUHEEe, CTENEeHb
TpaHchOpPMallMM BO3AYIIHBIX MacC, U3MEHEHHE TeMIIe-
paTyphbl, BIaXXHOCTU BO3[yxa, KOJIMYECTBA 00JIAKOB C BbI-
coToit u Tip.). Benuko Ttakke BIMSIHUE MECTHON IIMPKY-
JISIUAM Bo3ayxa (moapoOHee OHO OyIeT pacCMOTPEHO B
m1aBe 3). 3mech YMECTHO JIMIINb OTMETUTh, YTO HEOIHO-
3HAYHOE BJIMSIHWE JOJMHHOTO WIM KaTabaTMuyecKuX BET-
pOB (TOPHOTO JIMOO JIEMTHUKOBOTO) B JIOKAJTbHBIX YCIOBU-
SIX MECTHOCTH MOXeT M3MEHUTh 3HaK U MHTEHCUBHOCTb
TypOyJeHTHOTO BiarooomeHa. Tak, mpu MpoBeaeHUN Ha-
TYPHBIX 3KCIIEPUMEHTOB B HIDKHE! M BEpXHEl 4acTh 00-
Jacteil abnsiuuu JegHuka Mensexuit Ha [lamupe ObUTO
YCTaHOBJIEHO, YTO OJMHHBINA BeTep 3HAYMTEIbHO MEHb-
1lIe HACBIIIEH BOASIHBIM TapoM, 4YeM JIEIHUKOBBIN, BO-
npeku obmenpuHsaToMy MHeHHNIO (Bomommna, 1983).

CylleCTBEHHYIO POJIb B MOJYYEHUU TeX WJIM MHBIX
pe3ybTaTOB UTPAET TaKXKe METOAMKA TPAAUEHTHBIX U3-
MmepeHuii. M3BeCTHO, 4TO MeTeoposiorhiyecKue HaoJIIo-
JIEHUsT Ha TOPHBIX JICMHUKAaX MPOBOIMINCH, KaK TpaBU-
JIO, TIPU YCTOWYMBOW morojae 6e3 ocagkoB, B CBETJIOE
BpeMs CYTOK, W Yallle BCeTO OHU HE OXBaThIBAaJM BeCh
nepuoa abnsauuu. K atomy cienyer 106aBUTh, YTO U3-
MEHYMBOCTbH TTapaMeTpPOB, ONPEACNISIONINX TYpPOYIeHT-
HBIW TErJIo- U BjIarooOMeH (Temrieparypa, BIaXHOCTb,
CKOPOCTh BETpa) IO TUIOIIAAN JeTHUKA BeJKa, U 3aKO-
HOMEPHOCTH 3TUX KOJeOaHWI YCTaHOBUTh OYEHb TPYI-
Ho. [Toatomy cTanmoHapHble HaOJIOJEHUS B OJHOM-
NIBYX TYHKTaX HE JalOT MPEeACTaBICeHUS 00 MCTUHHBIX
BEJIMUMHAX U3MEPEHHBIX U PAaCUETHBIX MapaMeTpOB.
Huxe aT0 OymeT moka3aHO Ha OCHOBE pe3yIbTaTOB W3-
MmepeHuil Ha JeaHukax [lonsipHoro Ypana. OCHOBHbIE
Xe MPUYWHBI HEOTPEeACICHHOCTU U HECOMOCTaBUMOCTH
naHHbeIX 0 P u LE, KaK yXe yKa3blBaJOCh BBIIIE, COCTO-
ST B MCITOJTb30BAaHUM Ha OTHEJIBHBIX JIGAHUKAX Pa3HbIX
METOMIOB, a TaKXXe B TOM, YTO WX NMPUMEHUMOCTb B yC-
JIOBUSIX TNIyOOKMX MHBEPCUN W 3HAYUTEJIbHON yCTONYM-
BOCTH BO3[yXa BBI3BIBACT COMHEHHUS. DTO 3aMeyaHUe
OTHOCHUTCSI TIPEXKJIe BCEro K pervoHaM, Tie TemIlepaTy-
pbl Bo3ayxa Bbicoku (ITomsipHbIil Ypall, sI3bIKM HEKOTO-
pBIX JegHuKoB I[lammpa).

TeM He MeHee, MbI COWIN BO3MOXKHBIM PacCMOTPETh
NIaHHBIE O CTPYKTYpPE TETUIOBOTO OajlaHCa B TeX pernoHax,
rae Pu LE paccUnTBIBAIMCH C TIOMOIIBIO OJHOI0, HAanb0-
Jee yacto mpuMmeHsBiierocs merona ([.J1. Jlaiixtmana), a
BEJIMYMHBI 3TUX MTapaMeTPOB HECYIIECTBEHHBI 110 CpaBHE-
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Tabnuua 2.3
CrpykTypa TemioBoro 6ajanca HEKOTOPBIX TOPHbIX JIENTHAKOB YMEPEHHbIX IMHPOT, %
The heat balance structure of some mountain glaciers of moderate latitudes, %
Ne PaitoH Nepnuk AbcontotHas Mepuog, Bug Mpuxon, Pacxop
BbICOTa, M HabnoaeHui NnoBepxHoCTH | B P +LE -LE rW
1 LLIseruapckue Anbnbl  Aneuckui 3366 VIl 1973 cHer 92 8 6 94
2 " ! 2220 VIII 1965 nep, mn 2 8 100
3 3anagHbiv Kaekas Mapyx 2910 VII-VII 1967-1969 cHer 98 1 1 1 99
4 LleHTpanbHbii Kaskas  toxHbIk ckioH Inbbpyca 3750 VII-VII 1958-1960 CcHer 82 18 9 91
5 " Kapauayn 3250 VIl 1961 nep 88 12 2 98
6  Antai Manbiit AkTpy 2340 VI-VIIE1970 neg, 82 15 3 100
7 3aunuitckui Anatay Tytokcy 3750 VII-IX 1957-1959 CcHer 9 2 10 90
8 " " 3475 VII-IX 1957-1959 nep, 9 10 5 95
9 " " 3470 VI-VIII 1968, 1971, 1972 neg 90 10 8 92
10 " LLlokanbckoro 3380 VII-IX 1962 nep, 89 1 2 98
11 Mamup Mengexxun 3050 VII-VIII 1972 nep, 95 5 3 97
12 Kamuatka Kosenbckum 1850 VI-VIII 1976 cHer 72 28 20 80

HUIO C OCHOBHBIMU KOMITOHEHTaMU — paguallMOHHBIM
GajlaHCOM M 3aTpaTaMi TeIlla Ha TasHWe. DTO MO3BOJISIET
CPaBHUTb XOTSI ObI COOTHOIIIEHWE OCHOBHBIX KOMITOHEH-
TOB TEIUIOBOTO OajlaHca IUIS psifia JIEAHUKOBBIX PailOHOB
YMEpPEHHBIX IUPOT (Tadi. 2.3, puc. 29).

B ar0i1 Tabauie TPUBOASITCS OCHOBHBIE CBEICHUS O
MECTOTIOJIOXKECHUM JICMTHUKOB, Teprojax HaOMIOACHUMN U
CTPYKTYpE TEeTUIOBOTO OajlaHca B OTHOCUTEIBHBIX eIUHU-
1ax. DT JaHHBbIE HYXIAIOTCS B HEKOTOPBIX KOMMEHTA-
pusix. st Aneduckoro eqHuka meTon pacuera Pu LE B
pabote (Jlanr, 1980) yka3aH nuiiib B 00111eM BUjIE, OAHA-
KO MBI COWIM TTOJIE3HBIM TPUBECTH 3TH PE3yIbTAaThl Ha-
OJITOIeHNI, TaK KaK OHU JIOIOJHSIOT OOIINYI0 KapTUHY
M3MEHEHMsT KOMIIOHEHTOB TEIJIOBOrO OajlaHca ¢ 3amajaa
Ha BOCTOK B YMEPEHHBIX IIMPOTaxX. BeJlWunHBI UcIape-
HUSA U KOHAEHCAIUM 1O JEeTHWKY Mapyx maiorcs pas-
JIETbHO, B OCTAJIBHBIX CJIy4asX B COOTBETCTBYIOIIMUX pa-
60Tax MOMEIIEHBI JIUIIb Pe3yJIbTUPYIOIINE 3HAUCHMUS
+ LE. OnyonukoBaHHble paHee (BosommHa, 1966a) naH-
HBIE O TYpOYJICHTHBIX MOTOKAaX TeIjla W BJaru Mo DJjib-
opycy (3750 M) ceitgac mepecMOTPEeHBI, 3 UMEHHO: BMEC-
TO CYTOYHBIX 3HaueHni P u LE TIpuBOASATCS NUILD THEB-
HBbIE, TTOCKOJILKY 3HAYMTEIbHBIC BEJIMYMHBI TypOYJICHT-
HBIX TIOTOKOB Ha OTKPBITOM 3amagHbIM BeTpaM (pUpHO-
BOM I1JIaTO DIbOpyca 00yCIOBIEHB HOYHBIM YCUJIEHHEM
BETpa, a 3TO TETUIO MPAKTUYECKU HE BIUSCT Ha pa3sMephbl
JMHeBHOTO TasgHUA. OYeHb HM3KUE TOoKa3aTeau paaualiy-
OHHOTO OajaHca B (pMPHOBOI 30HE JieMHUKA TyIOKCYy
00yCIOBJIEHBI TeM (haKToOM, YTO HAOJIONEHUST BEJIUCH 10
KOHIIa Tieprona abjsiuu, T.e. IPUMEPHO 10 CepeaNHBI
CEHTSIOpsI, KOTJa paauallMOHHBIN OamaHc (dopMupyercs
Mpu HU3KOM cTossHUM CoJIHIIA ¥ OOJIBIIIOM BIMSHUU
CHETOITa0B.

Kak BugHO 13 Ta6m. 2.3, mouty BO BCEX paccMOT-
PEHHBIX paiioHaX Kak B (DMPHOBBIX 30HAaX, TaK U B HIXK-
HMX YacTsIX JISMHUKOB TpeobiagaeT ucrapeHue. Mckimo-
YeHHEe COCTaBJISTIOT OoJiee BIaXXHBIe Teorpaduyeckue 00-
JactTi — AJbIel (061acTh abnsum), 3anagHbiii KaBkas,

Adrraii, roe 3apMKCUpPOBAaHEI OYEHb HEOOJIBIINE BEIUIM-
HBI KOH/ICHCAIIN Y.

Ha Bcex mpeacTaBieHHBIX Ha puc. 29 JeaHUKax
TYpOYJAEHTHBIN TETJIO- U BIarooOMeH MEHSIETCSI B MaJlOM
nuara3oHe (uMckiawyasi obsacTe abasiuuu Aje4cKOro
JICAHUKA, Tae “BUHOIO” 0ojiee BBICOKMX BeJIWYMH P u
+LFE MoXeT ObITh IIPUMEHEHNEe MHOIO METOAAa pacuera).
Poct TypOynenTHOro ooMeHa Ha JenHuke Kozenbckuit
JIETKO OOBSCHUM, U CBSI3aH OH C MpeobIamaHrueM 3HauYM-
TeJTBHBIX CKOPOCTEl BeTpa B TEYEHHUE BCEX CYTOK (Cpea-
HSIST CyTOYHasi CKOPOCTh BeTpa cocTaBisiia 4,5 M/c, Mak-
cumaibHasg 10 9 mM/c). B oTaenbHBIX TOPHO-JIEAHUKOBBIX
paifoHax XapaKTepHble BEJIWYMHBI paguallMOHHOTO 6a-
JlaHca Kak B ()UPHOBBIX 30HAX, TaK U B 00iacTsx abisi-
MU KoJeomtoTes B Oonbiiunx mpeaenax. OcobeHHO 3a-
METHO paJIMallMOHHBIN GaJlaHC BO3pacTaeT B HIKHMX 30-
Hax JegaukoB [lamupa (MenBexmuii).

CBoJHBIC MTaHHBIE, BKIIOYAIOIINE CBEIECHHUS O TIPO-
IIEHTHOM COOTHOIICHUM COCTaBJISIOIIMX TEIJIOBOTO Oa-
naHca Ha 36 negHukax ot 3emau ®panna-Mocuda no
IMamupa, moxHo Haiitu B pa6ote A.H. Kpenke (1982,
Tabm. 23).

Crenyroomas 4yacTh pasaeia 2.3 OymeT mOCBsIIeHa
pPacCMOTPEHUIO Pe3yIbTaTOB TEX MCCIeIOBAaHMI, Ha OC-
HOBE KOTOPBIX TeM WU WHBIM HEMPSAMBIM CIIOCOOOM
MOXHO COCTaBUTh IPEACTABICHUE O COBOKYITHOM POJIU
TypOYJICHTHOTO TEIUIO- W BJIaroobMeHa Ha TOPHBIX Jiel-
HUKax (1o pe3ybTaTaM M3MEPEeHU IPYTruX KOMITOHEH-
TOB TEIJIOBOTO OajlaHCca) B 3aBUCHMMOCTH OT abCOIOTHOM
BBICOTHI U (MJIM) OCHOBHBIX METCOPOJIOTMUECKUX XapaK-
TepucTUK. LIeHHOCTh M YHUKAJIbHOCTDL IPYTUX pabdoT,
paccMaTpuUBaeMbIX HUXE, 3aKJII0YAeTCS B MOJIYYESHUU
KOCBEHHOU MH(OpMaIMu O pachpeaeieHUH MapaMeTpa
(P + LE) Ha 6oJbliIeii 4acTU MOBEPXHOCTH JIEIHUKA.

M3 mannbix, npuBeneHHBIX B padbore B.I'. KoHosa-
snoBa (1983), Kotopasi mocBsillieHa BBIBOIY PErvOHab-
HBIX (POPMYJT pacueTa MHTCHCUBHOCTH TasTHUS Ha JICTHU-
kax CpenHeit A3uu, Mbl UMeeM BO3MOXHOCTH CIHE/IaTh
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psAn 3aKimoueHUi. 71T 3TOTO UCTONIb3yeM COOTHOIICHUE
TETJIOBOTO SKBMBAJICHTA TasTHUSI Wiau abnsauuu +W u Be-
JIMYMHBI OajlaHca KOPOTKOBOJIHOBOH pagmauuu By. OHO
TpencTaBIeHo B TpadMuecKoM BUJE Ha puC. 4 B Ha3BaH-
HOIT paboTe Ij11 MHTepBaia BEICOT 3 — 4 KM 3a MIOJIb, aB-
TYCT M CEHTSIOpPh IO OOOOIIEHHBEIM pe3yiIbTaTaM HaOJIio-
IeHuit Ha psiae JegHukoB CpenHeil A3un. JIuHuM CBSI3U
TIPOBEICHBI JJISI UIOJISI, aBrycTa U CEHTSIOPST COOTBETCT-
BeHHO 110 10, 18 1 6 ToukaM. DTU JaHHbIE ObUIM MPUME-

+LE 20—
0 [ll

A.Il. Boaowuna

HEHBI HaMU IUISI COCTaBIIeHMS Ta0j. 2.4 M JaJbHEUIINIX
BBIBOJOB.

YuuteiBasg, 4TO Ha HM3KUX JeaHukax CpemHeit
A3uM MpU JOCTATOYHO BBICOKMX TeMIIepaTypax BO3AyXa
OajlaHC JIMHHOBOJIHOBOM pagdalvyd OOBIYHO OJIM30K K
HYJIIO WIM XapaKTepU3yeTCsl Jaxke IOJIOXUTEIbHbIMU Be-
nauunHamu (KonoBanos, 1972a; Bonomuna, 1983), mox-
HO CYMTaTb, YTO B UIOJIE U aBrycre, Koraa By /rW meHb-
1Ie eAVMHUIBI, OCTAJILHOE TEILIO MPUXOAUT K MOBEPXHOC-
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Puc. 29. PaguaumoHHbliit 6anatc (B ), TypbyneHTHbIi noTok Tenna (P) 1 Tenno ucnapeHus-konaeHcaumun (£LE ), kan /cm2-cyT, Ha
NefiHUKax yMepeHHbIX WMpoT. Hymepauuio neaHukos cM. B Tabn. 2.3. a — obnactb akkyMynauuu, 6 — obnactb abasumm

Fig. 29. Net radiation (B), turbulent heat flux (P) and heat of evaporation-condensation (£LE), cal /cm?-day, on moderate lati-
tudes glaciers. Numbering of glaciers see in table 2.3, a — accumulation area, 6 — ablation area
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Tabnvua 2.4
CooTHomenre 6ajanca KOPOTKOBOJHOBOM paauamun
H TEIIOBOr0 3KBUBAJIEHTA Tasgnusa B, /rW (1o pesynbTa-
TaM HaOmonennii Ha Jegankax CpenHeit Azum)
The ratio of short-wave radiation balance to the heat
equivalent of melting B, /rW (on the results of meas-
urements on the Middle Asia glaciers)

Tabnuua 2.5
OtHomenune paguanMoRHoi cocTassmomeii W(B,;) K 00-
mieii Besmunne Tasiaug W, %
The ratio of radiation component W(B,) to the total
value of melting W, %

Mecsy, AbcontoTHas BbicoTa, KM

3,0 32 34 36 38 4,0
Uionb 0,67 0,83 1,00 1,15 1,43 —
ABryct 0,67 0,83 1,00 1,04 1,25 1,43
CeHT6pb — 1,00 1,25 1,54 2,22 —

t° TasHue 3a cuet B, , MM (kan/cm?)
12,5 25,0 37,5 50,0 62,5
(100) (200) (300) (400) (500)
0 125 167 188 167 156
5 48 83 107 125 114
10 28 50 62 17 69
15 21 38 50 56 52

TU JIEIHUKA B pe3yjbrare TypOyjaeHTHOoro ooMeHa (33%
Ha Beicote 3000 M 1 17% Ha ypoBHe 3200 m). Cyns 1o
IaHHBIM Ta0j1. 2.4, Beimie 3400 M B MIOJIe U aBIYCTE W BbI-
me 3200 M B ceHTSA0pe Ha TasHHUE 3aTpadyrBacTCs JIMIIb
45 — 80% pamMaliMOHHOTO TeTlia, OCTalbHOE (ITPEAITOJO-
KUTEJbHO) YXOIUT Ha IJMHHOBOJHOBOE U3Jy4YeHUE,
MporpeBaHue MOBEPXHOCTHOTO CJIOS JISAHWKOB W, BO3-
MOXHO, ucrnapeHue. TypOyJIeHTHBIM MOTOK TeIlia U3
BO3ayXa MPU HU3KUX TeMIIepaTypaX HUYTOXEH, OCOOCH-
HO B CEHTSIOpE, YTO U MOKa3bIBaeTCs MPUBEACHHBIM CO-
OTHOLIEHUEM By /rW.

IlenHas mHGOpPMaUUsA COAECPXKUTCS B CTAThe
O.A. posnosa u .. Moconosoii (1970). I'maBuas 3a-
Jlladya 3TOM paboThl 3aKII0Yaiach B BHIICHEHUM DPOJIU
TeMIIepaTypbl BO3IyXa U TMOTJIONMIEHHON COTHEYHOM pa-
IWAIlUM B TasTHUU TIOBEPXHOCTHOTO CJIOS JICTHUKOB.
st 3TOTO OBLT UCITOAB30BaH OOIIMPHBINA MaTepural Ha-
OJITOIEHWT Ha TOPHBIX JIEAHUKAX B OOJILIIIOM JMAIa3o-
He mmpoT — oT [lonsgpHoro Ypana u Hosoit 3emnn no
Taup-1lansg n [lamupa. JlaHHBIe U3MEPEHUI OCPEIHSI-
JIMch 3a mepuoabl 5 — 10 mHel, U Ha UX OCHOBE ObLIM
MMOCTPOCHBI MU30TUICTHl PAaBHBIX 3HAYEHU TassHUS B
“yHKIIMM TeMIlepaTypbl BO3AyXa M IOTJONIEHHON pa-
muanuu” (110 TEPMUHOJIOTUH aBTOPOB). DTOT PUCYHOK
MBI COWIM HEOOXOAUMBIM IMPUBECTH B Hallleil pabore,
MMOCKOJIbKY OH YHUKAJIEH U TTO3BOJISIET CHEaTh PsIT BbI-
BOJOB O COOTHOIIICHWH OCHOBHBIX KOMITOHEHTOB TEIl-
JIOBOTO OajlaHca MpW pasHBIX TeMIlepaTypax BO3IyXxa.
MBI MCITOTE30BAIM TaKXkKe APYroi rpaduyecKuil mMare-
puas U3 3TOM paboThI, Te TasHUE MOKAa3aHO B 3aBUCH-
MOCTH OT MOTJIONIEHHONW paavalliyd MPU MOCTOSTHHOM
3HAYEHUU TeMIIepaTyphl.

Puc. 30 geMoHCTpUpYET HE TOJBKO (MJIN HE CTOJb-
KO) OMOCPEIOBAaHHYIO POJIb TEMIIEpaTyphl BO3AyXa, HO
1 yBEeJWYCHUE JOJM TYpOYJEeHTHOTO Teljia, a Takxe,
BO3MOXHO, COKpaIlleHWe MOTepb Telia JUIMHHOBOJIHO-
BBIM U3JIyUeHUEM TIpU TOBBIIIEHUU TeMITepaTyphl BO3-
Jiyxa, KOTOPO€ MOXKHO OILICHUTh KoJmdyecTBeHHO. Mc-
MOJIb3ysT 00a pMCYHKA, IPUBEICHHBIX B YKa3aHHOMW BbI-
e pabote, MBI pacCYMTAIN OTHOIIECHUE BEJIMYMH Tasi-
HUS 3a cueT OajlaHca KOPOTKOBOJHOBOW paavaliuu
W(B)) K obuieMy TasgHUIO W 11 pa3sHbIX 3HAYEHUH
TeMIEepaTypbl U MOJYYUIU CIEAYIOIIUE Pe3yIbTaThl

(tabi. 2.5). B 10l TabaMile B CKOOKAX yKa3aHBI JHEB-
HbIE BEJIMYUHBI B B KaJI/cM2, COOTBETCTBYIOIINE YKa-
3aHHOMY TasTHUIO.

[puBeneHHbIe BbIIIEe AAaHHBIE MO3BOJSIOT CAENaTh
HEKOTOpBIe OOIIME 3aKITIOUEHUSI O CTPYKType TEILIOBOTO
OajaHca B OTHENbHBIX TOPHO-JIEAHUKOBBIX palioHax, TO-
CKOJIbKY B UX OCHOBY TOJIOXXEHO 3HAYUTEJIbHOE KOJrYe-
CTBO HATYPHBIX HAOJIOAEHUI, OXBATHIBAIOUINUX OOJBIITYIO
TEPPUTOPUIO.
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Puc. 30. NameHeHue cnos cTasBluero cHera v sbga (Mm/cyT)
NPU pa3HbiX 3HaueHUsaxX Temnepatypbl Bo3gyxa (°C) u
6anaHca KOPOTKOBOJIHOBOW paauaLmru B, (Oposnos,
Moconosa, 1970)

Fig. 30. Changes of melting snow and ice layer (mm /day)
according to different values of air temperature (°C)
and short-ware radiation balance B,
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1. Ecau Temmeparypa Bo3mayxa OJIM3Ka K HyIIIO, U
BCEX paccMaTpuBaeMbiX 3HadeHuax B, (100 — 500
Kan/cm2) ot 25 1o 80% paoMalIOHHOTO TeIlla MIeT Ha
IIpOrpeBaHMEe BEPXHETO CJIOS JedHUKa M (i) Ha 3¢-
(bexTUBHOE M3TydYeHUE.

2. Ilpu temneparype 5 °C u BenmuuHax By 100 —
200 Kas/cM2 4acTh TeIuIa, PACXOLYeMOTO Ha TasHIE, BO3-
MOXHO, BOCTIOJIHSIETCSI TETUIOM KOHAeHcaluu. MOoXHO
TIPEANOJIOXUTh, YTO 3TU JaHHbIC 3aMMCTBOBaHBI M3 pa-
60T, MPOBENEHHBIX Ha JienHuKax IToxsipHoro Ypana, rae
KOHICHCAIIUS CIYKUT TUITUIHON 4epToii TypOyJIeHTHOTO
BrarooomMeHa. Korna nHeBHbBIE 3HaY€HMS B; COCTABIAIOT
300 — 500 kan/cM2, 4acTb TeIuIa pacXomyeTcsd Ha HCIIa-
peHNe W JUTMHHOBOJIHOBOE M3JTyYeHHUE.

3. OueHb MoKa3zaTejbHbl JaHHBIE 00 OTHOLIEHUU
WA(B,)/W npu temneparypax Bosayxa 10 — 15 °C. Onn
JIIEMOHCTPHUPYIOT Bo3pacraminyio poab P (wm P+LE) B
ob61IeM OayiaHce Teria, pacXoayeMoTo Ha TasHUE WA
abnsauio. DTo 0COOEHHO 3aMETHO TIPY MaJibIX BEJIUYM-
Hax B;, XapakTepHBIX I IOJIAPHBIX PailOHOB, TIE JIETO
B OCHOBHOM ITaCMypHOE, a TeMriepaTypa Bo3ayxa Hepel-
KO TIpY OJIATOTIPUATHBIX YCIOBUSAX LIUPKYJISIIIUNA COCTaB-
qaster 10 — 15 °C u BhIIIe Omarogapss HA3KOMY IOJIOXKE-
HMIO JlenHUKOoB. Kak OymeT moka3aHo fajiee, COOTHOIIE-
Hue W(B,) u W, npuseneHnoe B Tabi. 2.4, BeCbMa CXO1-
HO C pe3yJbTaTaMU UCCJeAOBaHMI TETUIOBOTO OajaHca
nenaukoB [lonsiproro Ypana.

Onenka Bkinaga (P = LE) B TeIUIOBEIE pecypchl ab-
JISIUM OTTOCPEOBAHHBIM CITOCOOOM Oblja cliejlaHa U B
pabote (Bomomwuna, 1983) mo pesyabraTamMm HaTypHBIX
HCCeIOBAaHUI Ha sI3bIKe JIeTHUKAa MeaBexXuil JTeTOM
1978 r. B ocHOBY pacyeToB ObUIM MOJIOXKEHbBI MaTepUAIbI
M3MEpeHUI abisIIUK JIbaa U aib0belo MO BOCBMM ITOTIE-
peuHbIM TpodmrsiM (55 peek) ¢ 2 uioiisg o 29 aBrycra, a
TaKXe METeOpOJIOTUYCCKUE U aKTMHOMETPUIECKUEe Ha-
GtofieHNsT Ha OOKOBOM MOpeHe B HUKHEH JacTu JIeTHU -
Ka. Pacronoxenue mpoduieit Ha sI3bIKe JIeMHUKa TOKa-
3aHO Ha puc. 8. HaGmoaeHusimu Oblla oXBayeHa 4acTb
sI3bIKa JIMHOM OKOJIO 3 KM, B MHTepBayie BEIcOT oT 3080

A.Il. Boaowuna

1o 3420 m. IIyHKT cTaMOHApHBIX METEOPOJIOTHICCKIX
U3MepeHUii pacriojiarajicss Ha 60KOBOI MOpEeHe JIEBOTO
6opTa JeAHWKA, KPYTO MOTHMMAIONIEHCSA Hal ero Io-
BEPXHOCTBIO TIpUMEpHO Ha 40 M.

Temmnepartypa Bo3ayxa Ha jegHuke (B paiioHe Il
mpoduisa) OblJla paccyYdTaHa MO JTaHHBIM €XeYyaCHBIX
CUHXPOHHBIX HAOMIOACHUN Ha JICTHUKE U MOPEHE B Te-
yeHue Tpex nHe, ¢ 9 go 18 vac., u sanuzoanveckux (Mo
30 orcyeToB B TeUeHUE Yaca) — 3a 14 9aCOBBIX MHTEP-
BaJIOB, B pa3Hoe BpeMs IHs. CpeaHsst pa3HOCTb TeMIle-
paTyp 3a OeHb OKa3anach paBHOi 3,5 °C, OTKIIOHEHHS B
oTaenbHbIe 9ackl — oT 1 mo 7 °C. B psne ciiygaeB TeM-
reparypa Bo3iyxa B HUKHEH YacTH JieAHUKA MMOJHUMA-
nack 1o 18 — 20 °C (skcTpeMaiabHbIE BEIWYMHBL JJIS
JIETHUKOB). XapaKTepHbIe YePThl BETPOBOTO peXHUMa: B
TeueHre OOJbIIeH YacTH THS IyJl TOJUHHBINA BeTep (110
Mepe ToabeMa BBEPX €ro IJIUTEJIbHOCTh YObIBalla) CO
CKOPOCTBIO 0KO0JIO 2 — 3 M/C, HO TIOPBIBBI YAaCTO TOCTH -
raam 5 — 7 m/c, 4To UKCUPOBAJIOCHh B OTHEIbHBIE Ya-
CHl HabnmoaeHU BeTpoMepoMm TpeThsakoBa. Alb0emo
TMOBEPXHOCTHU JIbIa Y PeeK U3MEPSIOCh TPYIKIBI, B Te-
YyeHHWe HCCIAeIyeMOTO Mepuoga OHO MPAKTUYECKU He
n3MeHuiaock. Hamo ormetuts, yro nero 1978 r. Ha Ila-
MUpe OBLJIO aHOMAJIbHO CYXMM, XXapKUM U MaJioo06Jiay-
HBIM (Tabi. 2.6).

Jlero 1972 r., xorna B HMXHEW yacTu objacty ab-
JISIIUY JIeAHUKA MenBexkuil TTpOBOAMIIMCH TpaleHTHBIC
U aKTUHOMETpUYeCKre HaOIoneHus, ObUIo, Ha000pOT,
aHOMAJILHO XOJIOMHBIM U JOXIJIMBBIM, a B HUKHEW YacTh
sa3bika (3250 M Hag yp. MopsI) TeMIlepaTypa Bo3ayxa
JIMIIb BpeMeHamu nmomHuMaiachk 1o 10 — 11 °C (Boo-
mHa, 1975). Hekoropsie pe3yabTaThl 3TUX HAOIIONESHUN
(banaHc TTMHHOBOJHOBOM paguallid W TapaMeTphl Typ-
OyJIECHTHOTO 0OMeHa) OyayT MCIIOJIb30BaHbI HILXKE.

BecbMma mokasarebHbI 3HaUSHUS OOIIEH 1 HIDKHE!
00JIaYHOCTH, MPUBEACHHbIE B TabJa. 2.6, — B OCHOBHOM
npeobianana sicHasi WivM MajgooOjavyHas rmorona, G;iaro-
naps 4eMy cyMMapHas paavaius Jaxe B YCIOBUSIX 3Ha-
YUTEJIBHOM 3aKPBITOCTH TOPU30HTA HA 3TOM JICTHUKE J0-

Tabnuua 2.6

MerteopoJornyecKue yCJI0BUsl B HIDKHEl 4acTH 00JacTH a0suuu Jeannka Mensexuii, nioab — asryct 1978 r.
Meteorological conditions in the lower part of Medvezhiy Glacier ablation area, July — August of 1978

Homep MNepuop Temnepatypa O6nayHoCTb, CymmapHas [OnutenbHoctb
nepvopa Bo3ayxa, ‘C 6anbl paguauus, kan/cm2 0CaJKoB, yac.

1 2—6 VIl 15,3 3,3/3,3 630 4,5

2 7—11 VI 10,1 4,8/4,8 550 16,2

3 12—16 VII 16,5 0,2/0,2 745

4 17—20 VI 16,5 4,1/4,0 665

5 21-25 VIl 15,3 2,8/2,8 675

6 26—30 VI 14,8 4,2/4,1 700 2,5

7 31 VI—4 Vi 14,5 2,6/2,6 665

8 5=-9 Vil 15,0 0/0 640

9 10—14 VIl 15,2 4,1/4,1 590

10 15—19 VIl 17,5 3,5/3,2 570 3,1

1 20—24 VIl 9,9 5,6/5,6 420 6,0

12 25—29 VI 10,4 1,6/1,5 550
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cTHTaNa GOJNBIINX BeaumduH (600 — 700 Kan/cM2, win
25,1 — 31,4 MIIx/m2 3a meHb).

B 1a6n. 2.7 moMmemieHsl CBeASHUS, OAOLINE MPE-
CTaBJIEeHWE O TOTePe MacChl JEIHUKOM B pe3yiabTaTe
IMOBEPXHOCTHOH a0isSIIUM KaK B MPOCTPaHCTBE (IO §
npodmwisim), Tak 1 Bo BpeMeHH (3a 12 meHTan). Orcue-
THI TIO peiikaM TPOBOAMIUCH OAWH pa3 B 5 MHEH, IMmo-
3TOMY NaHHbIE O MOHWXEHUM TOBEPXHOCTU A/ ObLIU
TOJYYeHBl ¢ HAUMEHBIIIeH ONIMOKOM, TT0 CPaBHEHUIO C
pe3yabTaTaMM €XeIHEeBHBIX HaOmomeHuit. [1aTuaHeB-
HBIM MHTEPBAJI MEXAY OTCUeTaMu A/ TTO3BOJIWII HE YIU-
THIBaTh U3MEHEHWE TUIOTHOCTH JIbJa MIPU 00pa30oBaHUM
paaualMoHHON KOPHI TasiHUSI, M OHa (TJIOTHOCTD) ObLIa
IpUHATA paBHOIL 0,9 Tr/cM3, B COOTBETCTBUM C M3Mepe-
Hussmu, nposeaeHHbiMu E.H. BunecoBsiM Ha 3TOM
JieqHuKe jetoM 1972 .

bananc KOpoTKoBOJIHOBOH pammauuu B Obul pac-
CYMTAH MO pe3yIbTaTaM aKTUHOMETPUYECKUX HaOJoe-
HUIi Ha MopeHe (CyMMapHasl COJTHEUHas paguaius) u
aTb0e0CheMKU Ha PEeUYHBIX MPOMUIISX IS KakIou U3
12 menran u 8 podureii. [1o uameperusim nerom 1972 r.
OBLJIO YCTAaHOBJIEHO, YTO OajlaHC JJTMHHOBOJTHOBOM paana-
LIMM B JHEBHBIE Yachl OBLT GJIM30K K HYJIO WM XapaKTe-
pU30BaICS HEOOJBIIMMU TTOJOXKUTETLHBIMUA 3HAYCHUS -
mu. Ha stot dakr ykaseiBaer u B.I'. Konosanos (1972a),
y4acTBOBaBILMI B paboTax Ha JiegHuKe Menpexuii B 1961
— 1962 rr.

CpenHue BeIMYUHBI B TabJ. 2.7 IEMOHCTPUPYIOT
obiiee n3MeHeHre admsimuu W mo nmpodwisiM U IIepuo-
JlaM, a TaKKe BKJIaJ paJIMallMOHHON COCTABIISIONICH B 3a-
Tpathel Temia Ha Hee. IlockoneKy aeto 1978 r. 6bUTO Cy-
XUM Y aHOMAJIBHO TETIIbIM, TTPUBEACHHBIC B 3TOW TaOJIN-

Tabnvua 2.7

AO/1smms HA A3bIKe JeqHuka Menpexuii W u nosis1 6ananca KOPOTKOBOJIHOBOH pamuamun By

B 00IIMX 3aTpaTax temia rW, moab — asryct 1978 r.

The ablation on Medvezhiy Glacier tongue W and the part of short-wave radiation balance B,

in the total losses of heat rW, July — August of 1978

MNokazartenu Homep npocpuns CpegnHee
| I 11 v Vv Vi Vil Vil
A6c. BbicoTa, M 3080 3110 3140 3180 3220 3290 3370 3420 3250
Anbbepo 0,13 0,12 0,16 0,19 0,18 0,15 0,11 0,16 0,15
Ab6nsiuus nbga W, r/(cm2-cyt)
Homep nepuvopa
1 9,8 9,7 9,5 9,4 9,4 9,2 9,5 9,2 9,5
2 6,8 6,8 6,5 6,4 6,2 6,3 6,5 6,3 6,5
3 10,2 10,2 9,4 9,2 9,0 9,9 9,8 9,1 9,6
4 10,1 9,6 9,2 9,0 9,0 8,8 8,7 8,2 9,1
5 10,5 10,6 9,8 9,9 9,4 9,7 10,0 9,5 9,9
6 9,8 9,5 9,2 9,2 9,0 8,6 9,0 8,6 9,1
7 9,6 9,0 8,7 8,2 8,4 8,6 8,8 8,2 8,7
8 9,0 9,0 8,8 8,2 8,3 8,2 8,5 7,8 8,5
9 9,1 9,0 9,0 8,8 8,6 8,3 8,6 8,2 8,7
10 9,5 9,4 9,1 8,8 8,6 8,6 8,8 8,3 8,9
1" 5,7 5,8 5,4 5,3 5,4 5,5 5,6 5,0 5,5
12 6,2 6,3 6,0 5,4 5,2 5,4 5,6 5,2 5,7
CpegHee 8,9 8,8 8,4 8,2 8,1 8,1 8,3 7,8 8,3
OtHowenue B, /rW

1 0,70 0,71 0,70 0,68 0,68 0,73 0,74 0,72 0,71
2 0,88 0,89 0,89 0,87 0,91 0,92 0,94 0,92 0,90
3 0,80 0,80 0,83 0,82 0,85 0,84 0,84 0,86 0,83
4 0,72 0,76 0,76 0,75 0,76 0,81 0,85 0,85 0,78
5 0,70 0,70 0,72 0,69 0,73 0,74 0,75 0,75 0,72
6 0,78 0,81 0,80 0,77 0,79 0,86 0,86 0,85 0,82
7 0,76 0,81 0,81 0,82 0,81 0,83 0,85 0,86 0,82
8 0,77 0,78 0,76 0,79 0,79 0,82 0,83 0,86 0,80
9 0,71 0,72 0,69 0,68 0,70 0,76 0,76 0,76 0,72
10 0,65 0,67 0,66 0,65 0,68 0,70 0,72 0,72 0,68
1 0,80 0,79 0,81 0,80 0,79 0,80 0,83 0,88 0,81
12 0,97 0,96 0,96 1,03 1,08 1,08 1,09 1,11 1,04
CpegHee 0,78 0,78 0,78 0,78 0,79 0,82 0,84 0,84 0,80
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1Ie 3HAYeHUST CYyTOYHOU abJIAIUU CIeayeT CUYUTATh OJIN3-
KUMH K MaKCUMAaJIbHBIM JUISl JAHHOTO PeTHOHA. YMEHb-
mwenue WBo 2, 11 u 12-m nepuonax ¢ 9,5 no 5,5 — 6,5
r/(cM2-cyT) TIOKA3BIBAET MOPANOK €TI0 BEIMYNH, COOTBET-
CTBYIOIIMX TTOHMKEHHBIM 3HAYEHUSIM OCHOBHBIX KOMITO-
HEHTOB TETJIOBOTO OaJlaHca.

IIpu anamu3se Ta6a. 2.7 HauOoOJIbIIEe BHUMAHUE
CJIEAYET yACNUTb OTHOLIEHUIO By /rW, nojay4eHHOMY
JIOCTATOYHO HAAEXHBIM CITOCOOOM, TyTeM U3MEpPEHUs
aap0eI0 M CyMMapHOW COJTHEYHOU pamuanuu, 6e3 Mmpu-
MEHEHUS pacuYeTHBIX cxeM oueHku (P t LE), npu riy-
OGOKMX MHBEPCUSX, NAIOIIMX HEOIpeaeIeHHbIE pe3yiib-
TaThl. B pasHble mepuoabl BeIMYMHA MOKasatens B, /rW
MeHsutach B cpeagHeM oT 0,68 mo 1,04, a Ha OTHENbHBIX
npodmisix — ot 0,65 go 1,11. DTo 03HaUaeT, YTO BKIIAL
(P + LE) mocturan 30 — 35 % o6mux 3aTtpar Teruia Ha
aobsmmio. C poctoM BeIcOTHL (0T I xk VIII mpoduiio)
3HaueHue B;/rW B 1e0M BO3pacTano, YTO YKa3bIBaeT
Ha YMEHBIIICHUE aOCOIOTHBIX M OTHOCUTEIBHBIX BEJIM-
yyH (P = LE) B TOM e HaIllpaBJICHUM.

B obGmacTu abmsaumu ntenHrKa MenBexXuil JISTOM Cy-
IIECTBEHHO TMpeobiagaeT UCIapeHue; 3To 00yCIOBICHO
CYXOCTBIO BO3/IyXa, MOCTYIAIOIIEero Ha JIGAHUK C JTOJIMH-
HBIM BeTpoM. [IpuBeneM pe3yibTaThl HAIIMX U3MEPEHU
u pacuetoB Pu LFE (1o JlaiixTMaHy), OJIy9eHHEIC JIETOM
1972 r. (Tabsn. 2.8).

Kak cBUAeTebCTBYIOT 3TH AaHHBIE, 3aTpaThl Teria
Ha ¥CnlapeHue TPeBAMPYIOT U 10 BeJIMYMHE, W TTO KOJIU -
YeCTBY ClydaeB. MOXHO TPEAIONOXUTh, YTO B aHOMAaJTb-
HO Teruioe Jjieto 1978 1. oTMeueHHast TeHIEHIIUs CoXpa-
HWJIACh, a BEJMYMHBI UCTIapeHUs ObUIM ellle OOJIBIITUMU,
yeM B 1972 1.

O6paTtuM BHMMaHWE 4YHWTATeNsI Ha 12-# mmepuon
(cM. Tabn. 2.7), xorma otHomenue B,/rW Ha npeobina-
JaroiieM OOJBIIMHCTBE TIpoduiieit ctanio Gosblie eau-
HUIBI. DTO O3HAYaeT, YTO paauallMOHHOE TEIJIO 3aTpa-
YUBAJIOCh HE TOJILKO Ha abJIsIMIO0, HO U, B OIpeAesieH-
HOU cTerneHM, Ha TporpeBaHUe JieAHUKA (ero MmoBepX-
HOCTh B 3TOT MEPHUON HOYBIO PETYJIApHO 3aMep3ana) u
Ha 3¢ PekTnBHOE M3nydeHUe. K ToMy ke IIpuToK TypOy-
JICHTHOTO TeTjia P ¥ MpOTUBOU3IYYeHUE aTMOCHEpH
TakXXe YMEHBIIAIUCh BCICACTBUE 3HAYUTEIBHOTO TTOHU-
JKEHUST TEMIIepaTyphbl BO3IyXa.

B abcomoTHBIX eMUHUIIAX, KaK HETPYIHO TOICUYM-
TaTh 1O JaHHBIM Tabn. 2.7, BeniuuuHa (P + LE) meHs-
mack ot 50 (2-it mepuon) oo 220 xan/em? (1, 5, 10-it me-
puonsl) (wm 2,1 — 9,2 MJIx/M2) 3a neHb. I10CKOIBKY
MOXHO YBEPEHHO CKa3aTh, YTO MCIapeHHue Tpeobiagaet
HaJ KOHJAEHcaluel, pealbHbIe BEIUIUHBI P ITOJKHBI

A.Il. Boaowuna

OBITH TOpa3no BhINIE. 3HAYCHUS P, paccuyuTaHHBIE HaMU
B 1972 r. ¢ ucnonp3oBanueM meroxaa JlaiixrmaHa, Kak
MokKa3zaHo B Tabja. 2.8, cOCTaBUIU B CPEIHEM JIUIIbL 22
Kan/cM? (pu TeMmepatype Bo3oyxa okoso 10 °C), a
MaKcUMyM — 55 kain/cm?2 3a meHb. CpaBHEHME NaHHBIX
MOKAa3bIBaET, YTO NIPMMEHEHHUE ITOTO METOAA B YCIOBMSIX
IyOOKMX MHBEPCUN W 3HAYUTEIbHOW YCTOMUYMBOCTH aT-
Mocdepbl He BITOJIHE OINPaBIaHHO.

3aMeTHM, 4TO 3HAYMTEJbHAs 9acTh pPacCUYETHBIX
CXeM, TIPUMEHSIBIIUXCSA Ha JIeAHUKAaX OTeYeCTBEHHBIMU U
WHOCTPaHHBIMU UccheaoBaTeassMu (3uIMTUHKeBUYa-Ya-
nuKoBa, Jlertay M Ap.) JaBajio pe3yabTaThbl, CXOAHBIE C
TeMU, KOTOpble ObLIM MOJy4eHbl MeToAoM JlalixTmaHa.
IToaToMy MOXKHO TTOJIaraTh, YTO U YHOMSHYTHIC METOIBI
ouieHKU P u LE HenmpuroaHsl B YCJIOBUSIX CBEPXYCTONYM -
Boli cTpaTtudukaiuy Bo3mayxa. Ho 3To crajio oueBUIHBIM
JIUIIb B pe3yJbTaTe psiia UCCIENOBAHWM Ha TeX JIeAHU-
Kax, rae TypOyJeHTHasl cocTaBisollas TeTJ0BOTo Oa-
JIaHCa UMEET TOT 3Ke TOPSIIOK, YTO M PaaguallMOHHBIN 6a-
nanc (ITongpuHblit Ypan, obracth abasiuuu JeqHUKA
Mensexuit u np.).

Ha ocHoBaHMM MpPUBEACHHBIX BBHIIIE OIICHOK CTa-
HOBUTCS SICHO, YTO JaXe MPU OYeHb OOJBIION YyCTONYM-
BOCTU BO3[yXa Haj JIETHUKOM (M3MEHEHUE TeMIlepaTyphbl
B nByxMeTpoBoM cjioe oT 0° go 15 — 20 °C) typOysneHT-
HOCTb HE 3aTyXaeT, KaK 3TO TpearojaraeT psia UCCIEH0-
BaTeJicii, M CYIIECTBYET ellle He M3YyYeHHBI MeXaHU3M
rnepenavyy Terja U3 BO3AyXa IMPU OOJBIIOM Iepernajie
TEMITepaTyp.

MHorue uccienoBaTesii OTMEYaIM, YTO B YCJIOBUSIX
HEOIHOPOIHOW TMOACTUJIAIONIeH TTOBEPXHOCTH, HAIMYUS
TOpPHOTO O0pamJjeHuss U OOKOBBIX MOPEH M CJIIOXHOCTH
MMoJIsl BeTpa Ha JIieMHUKax Heus0exxHa OoJiblnast MpoCT-
paHCTBEHHAs1 U3MEHUMBOCTb BCEX COCTABJISIONIMX TETLIO-
Boro OajgaHca M OCOOEHHO — IMapaMeTPOB TypOYJIEHTHO-
ro oomMeHa Pu LF.

HauGonee neranbHble M yCMelIHbIE paOOTHI MO 3TO-
My Bompocy 6buti TipoBeneHbl B.H. Anamenko (1968) Ha
nennuke UTAH (IMonsipusiit Ypan) netom 1959 r. On
paccuuTai moJjisi paguallMOHHOTO OajaHca To pe3ysibTa-
TaM CTAllMOHAPHBIX aKTUHOMETPUUYECKUX HAOIIONEHU B
IBYX IIyHKTax (Ha ¢UpHE M B CpemHeil 9acTu 00JacTu
abnsauun) u ansbenocheMok. [lpsimasi conHeuHas paaua-
us onpenensiiach no dopmyiaam A.P. l'opmosa (cm. ria-
By 1) ¢ yueTroM KpyTHM3HBI M1 OPMEHTALIMU CKJIOHOB U JaH-
HBIX O TIPOIOKUTEIbBHOCTU COJTHEYHOTIO CUSHUS TIO0 Te-
ymorpady. Paccesnnas paguanms u 3¢p¢GEeKTUBHOE U3ITY-
YyeHue ObLIM TOJyYeHBbl MO NaHHBIM U3MEPEeHUI B JBYX
CTaIlMOHAPHBIX TOYKAX.

Tabnvua 2.8

JTnesHble 3Ha4enns P u LE B HimKHeii 9acTH A3bIKa JeqHnKa Meapexmii 3a mob-asryct 1972 r., kai/cm?
The day-time values P and LE in the lower part of Medvezhiy Glacier for July-August of 1972, cal/cm?2

MNokazatenu CpegnHee Makcumym MuHumym Yucno cnyyaes
P 22 55 1 62
-LE 20 88 2 44
+LE 6 24 1 18
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Ha puc. 31 MBI Bocripon3BOAMM BC€ KapThl U3 3TOM
pabotsl (Amamenko, 1968, c. 77 — 78, puc. 2 — 4). Ha
nepnukax [lonsipHoro Ypana B neTHMit iepuos Ipeodia-
JaeT KOHIeHcallusl, 6arogapss 4yeMy (a Takke BBICOKMM
3HAYCHUSIM TeMIIepaTyphl M BIAXXHOCTU Bo3myxa) (P+LE)
MMeEET TOT K& TOPSIIOK, YTO U paAMallMoHHbIN 6anaHe. K
coxanenuto, B.H. AnameHKO He MPUBOAUT WILIIOCTpPaA-
LIAIO pacIipeesIeHNsT paaualliOHHOTo O0ajaHca, HO OH OT-
MEYaeT, YTo Jaxe MPM CYIIECTBEHHO pa3IMIHOM Xapak-

Puc. 31. Mputok Tenna scneactsue TypOyneHTHOro Tensio-
snaroobmeHa (P+LE) (a), 3aTpaTbl Tenna Ha TasHWe
rW (6) v oTHoweHue (P+LE)/rW (B) Ha negHuke
UIr'AH 3a nepuog c 23 uvions no 3 centabps 1959 r.,
kkan/cm? (Agamenko, 1968)

Fig. 31. Income of heat owing to turbulent head and water
vapour exchange (P+LE) (a), head expences on mel-
ting rW (6) and ratio (P+LE)/rW (8) on IGAN Glacier
throughout the period from 23 July to 3 September,
1959, kcal /cm?

Tepe MOBepXHOCTU ((PUPH — Jiel) M HEOOUHAKOBOM TN~
TEJBHOCTU COJTHEYHOTO CUSHUS B Pa3HBIX YACTSIX JICTHM-
Ka pagMallMOHHBINA 6ajlaHC OTJAMYAeTCs 3HAYUTEIbHO
MEHbIIIe M3MEHUYMBOCTHIO B MPOCTPAHCTBE (MEHee YeM
BOBoe), yeM pasnuuns (P+LE) B obractu abasaunm jen-
HUKa — Oosee yeM Brpoe Ha paccrossHum 200 — 300 M.
CorocTaBjieHue 3aTpar Telula Ha TasgHue rW u mons
(P+LE) 1o3BOJIsIET cHeslaTh BBEIBOA O TOM, YTO IIPHU IIPO-
YUX paBHBIX YCIOBMSX KoJieOaHUs rW 3aBUCIT OT M3MEH-
YMBOCTHU TypOyJEHTHOM cocTaBistiomeit (cM. puc. 3la n
316). OueHb 1oka3zarejiecH puc. 316: oTHOCUTEIbHASI Be-
mmanHa (P+LE) cylieCTBEHHO MEHSIETCSI B IIpeesIax JieI-
auka (ot 0,20 mo 0,80), m oHa B 3HAYUTEIHLHOM CTEIICHU
orpezessieT oOIIMe 3aTpaThl TelJla Ha TassHUE CHera
npaa. B abcomorHoM BelpaxkeHun Bkian (P+LE) 3a cyr-
KU cocTaBmsut 70 — 233 kan/cm2.

Tpu Haubosee BaXHBIX BbIBOJAA, C(HOPMYIMPOBAH-
HBIE aBTOPOM paccMaTpruBaeMoOii pabOTHI, COCTOST B Clie-
JTYIOILEM.

1. “...Ilpu mpoyux paBHBIX YCJIOBUSIX U3MEHYU-
BOCTb 3aTpar Tella Ha abJISIIUI0 ONpeaessieTcs] U3MeH-
YHUBOCTHIO TTOTOKOB TeTUIa W BJIaTH, YTO TO3BOJISIET TO-
HOBOMY MOJOMTH K BOMPOCY O XapaKTEPHBIX BEJIMUMHAX
KOMITOHEHTOB TEIJIOBOTO OajaHca, MOJYYEHHBIX B Of-
HOM IIYHKTE HaOIomeHuiA”.

2. “...IlpocTpaHCTBEHHAsI U3BMEHYMBOCTb COCTaBJISI-
IOIIMX TETUIOBOTO OajiaHca B TIpejiesiax OMHOTO JieMHWKa
WMeeT paHT reorpa@uieckoil U3MEHIYUBOCTH. DTO O3HA-
YaeT, YTO U3MEHEHUE CTPYKTYphI TEILIOBOTO OajlaHca Ja-
Ke B TIpeiesiax OMHOTO JIGAHUKA CPAaBHUMO C U3MEHEHM-
€M CTPYKTYpPBI TEIUIOBOTO OajaHca B pa3iUYHBIX (DU3U-
KO-TeorpacMIecKUX pailoHaX COBPEMEHHOTO TOPHOTO
oneneHeHus”.

3. “...Metonuuecku BaXXHbIH BBIBOJ ... COCTOUT B
HEOOXOIMMOCTH TTPOBEPKHU PETIPE3eHTaTUBHOCTH COCTaB-
JISIOIIMX TEeTUIOBOTO OajiaHca, MOJYyYeHHbBIX Ha JIeMHUKaX
10 TaHHBIM HAOJIOJEHUH B OTACJIbHBIX TOYKAX, KOTOPHIE
MOTYT OBITh BbIOpaHBI B M3BECTHOW Mepe CiaydyaiHO”
(Amamenko, 1968, c. 78 — 79).

Bompoc o penpe3eHTaTUBHOCTH CTAallMOHAPHBIX
ITyHKTOB METEOPOJIOTMYECKUX HAOMIONCHUIT Ha JICTHUKAX
He pellleH M0 CUX mop (MpaKTUYeCKU TaKUX MCCIIeNI0Ba-
HUI TTOYTH He OBLIO), HECMOTPSI Ha €r0 OYEBUIHYIO aK-
TyaJbHOCTh M 3HAYNMOCTD.

B paccmarpuBaemoit pabore B.H. Amamenko uc-
cJieioBajl TakXKe MHOTOJIETHUUN PEeXUM KOMITOHEHTOB
TETJIOBOTO OajlaHca, TPUMEHUB PacUeTHBIA METOJ, CYTh
KOTOPOTO 3aKJII0YaeTCs B BBIICACHUM HECKOJBKUX TUIIOB
CUHONTUYECKUX MPOIIECCOB M HAXOXKIEHUU XapaKTEPHBIX
3HaYeHUU paguallMOHHOTO GajlaHca ISl KaXIoro u3
STUX TUTOB. BenmuuHel W paccuntaHbl Ha OCHOBE pa3-
pabotok B.T'. Xomakosa (1965), (P+LE) — Kak ocTaTou-
HBIN WIEH ypaBHEHUS TeIIoBOro OanaHca. B pesynbrate
9TUX PAcyYeTOB OBbLIM MOJIYYEHBI CKOJB3SIINE TSATUIIET-
HUE CYMMBI BCEX YKa3aHHBIX TTapaMeTpPOB 3a UIOJb — aB-
ryct 1938 — 1959 rr. YcraHoBieHo, 4TO OOJBIION BKJIa
TypOYJI€HTHOW COCTABJISIONICH TUMTMYEH JIJIST OJISACHEHUS
IMonsipHoro Ypama. OgHaKo COOTHOIIIEHNE KOMITOHEHTOB
TETJIOBOTO OajlaHCca HEe OCTAaeTCsT TTOCTOSTHHBIM BO BpeMe-
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HHU, a 3aBUCHUT B OCHOBHOM OT BeauduHHl (P+LFE). Ilo
JIAaHHBIM 3a OTHCAbHBIC rombl n3MeHeHue (P+LE) Becbma
3HAUUTENIBHO — B Ipeenax oT 1 mo 23 kkain/cm? (42 —
964 MJIx/m?2). TIpu 3ToM 3aTpaThl TeIUIa HA TasHUE KO-
ne6amich ot 11 1o 33 kkan/cM? (461 — 1383 MIx/M?2), a
paIMAaLMOHHEI 6amaHe — ot 8,5 1o 13 kkan/cm? (356 —
545 M]Ix/M2). MOXKHO YTBEpXKIaTh, 4TO B yCaoBusx ITo-
JISpHOTO Ypayia aHOMaJuM TypOYJEeHTHOM COCTaBIISIO-
el OoNMpeae/sIioT aHOMaJIMM 3aTpaTr Teljla Ha TasHue,
KOTOPBIE YCUJIMBAIOTCS WJIM OCJAOJSIOTCS MEXCYTOUHOM
M MEXTOIOBOI M3MEHUYMBOCTBIO PaguallMOHHOTO OajiaH-
ca. DTOT BBIBOI MOXET OBITh PACIIPOCTPAHEH Ha Te JIe/-
HUKOBBIE PallOHBI, TAE YCIOBUS TYpPOYJICHTHOTO TEILIO- 1
BJIaroobMeHa GJIM3KU K PACCMOTPEHHBIM BHIIIIE.
KocBeHHBIIT MeTO OLICHKU TYpOYJIeHTHOM COCTaB-
JISTIONIEN TeTIOBOTO GajaHca JJig 3HAYMTEIbHOW 4acTh
TTOBEPXHOCTH JICMHUKA KaK Pa3HOCTM 3aTpaT TeTlla Ha Ta-
sTHAE Y paIydallMOHHOTO OajlaHca ObIT TI03IHEe UCITOIbh30-
BaH Hamu (Bonomuna, 19814, 19816). DkcnepumeHTasb-
HBIE MCCIeOBaHWS TTPOBOAWINCH Ha JienHuKe O0py4JeBa,
PACTIOJIOKEHHOM B 3TOM 3Ke paiioHe, HO Ha 60Jyiee HU3KUX
ypoBH#AX (650 — 390 m). [leTaabHble HAOMIONEHUS 3a T10-
HUXXKEHUEM TTOBEPXHOCTH CE30HHOTO CHera, MOKpPhIBaB-
1IeTo OOJNBIIYIO YacTh JIGAHUKA, BBITTOJHSUIUCH €XKEeTHEB-
HO B nepuof ¢ 16 utonsa no 3 asrycra 1977 r. Insa storo
OBLIO YCTAHOBJIEHO 128 TOHKMX peeK, HaXOMMBIIMXCS B
yrilax opToroHamsbHOi ceTku, depe3 40 — 50 m. Ilmor-
HOCTb CHeTa OTpelesuiach oauH pa3 B 3 — 4 mHs, B IMO-
3MHME BeYepHME Yachl, KOTIa CHET CTAHOBUJICS CYXUM.
Tpsimas comHeyHas paguanus Obljla paccuMTaHa C
YYETOM KPYTU3HBI M OPUEHTALIMU OTHCIBHBIX Y4ACTKOB
JIETHVKA W 3aKPBITOCTA TOPU30HTA MO KOMITBIOTEPHOM
nporpamme, paspaboranHoii I1.A. YepkacoBbIM 11 yC-
JIOBUIA TTOJIIPHBIX ITUPOT. AJTbOEI0 U3MEPSTOCh HEOTHO-
KPaTHO B OOJIBIIMHCTBE TOYEK, 3aKPEIICHHBIX peKaMM.
Crenyer OTMETUTh 3HAYMTEIbHBIE Bapvallid 3TOTO TO-
KazareJisl B TIpe/iesiax 3acCHEXKeHHOM YacTH JieTHUKA.
BanaHc NMHHOBOJHOBOM paavialluM ObLT TTPUHSIT
PaBHBIM HYJIIO, B COOTBETCTBUM C JAHHBIMU HAIUX W3-
MEPEHHUI B IIOJIOroil 4acTu (MPHOBOM 30HBEI. B momaB-
JISolIeM OOJNILITMHCTBE CiIydaeB 3a 4 JISTHUX Ce30Ha
(1974 — 1977 rr.) BenuunHa By Kojebanach B Ipenesax

A.Il. Boaowuna

40,03 kan/(cm2-mun) (0,02 xBt/M2). [T03TOMY B OKOH-
yaTeJbHBIX pacueTax paJAuallMOHHBIN OajaHC ObLT MpU-
HAT paBHBIM TOTJIOIIEHHOW COJTHEYHOW paaualnuu.
Drnuzoanveckre u3MepeHust TypOyJIeHTHOTO BjlarooOMe-
Ha BECOBBIM CITOCOOOM Ha 3TOM JIEIHMKE TOKa3ajiu, 4TO
KOHJIEHCAlIMsI SIBJISIETCS TIPEeBAJIMPYIOIIUM (a, BO3MOX-
HO, ¥ €IMHCTBEHHBIM) TIPOIIECCOM B JICTHUIA CE30H.

Ha puc. 32 nokazaHbl cyTOuHble 3HaYeHUsT a0Jsi-
1IUY, paavallMoOHHOTO OanaHca W TypOYJIeHTHOW COCTaB-
JISIOIEeN (JIBa TOCHEAHUX TTOKa3aTessl il CPAaBHUMOCTH
IaHH B T/cM2) 1 oTHoweHue (P+LE)/rW 3a 5-IHEBHBII
TepUo TETJION 1 6e300J1a4HOl TTOTOIbI, KOTIa paaualu-
OHHBIN OajlaHC MOT OBITh pacCUMTAaH C MaKCUMaJbHOM
TOYHOCThIO. Kak cBUIETeNbCTBYET CpaBHeHUE puc. 32 a,0
U 6, XapakTep U3MEHEHMS MO MOBEPXHOCTHU JIeMHUKA Be-
JUYnH W B 3HaUWTETBHON Mepe COOTBETCTBYET TAKUM XK€
m3MeHeHUsIM (P+LE). OcoGeHHO SIPKO 3TO BBIPAKEHO Y
OOpTOB JIeAHVKA, TTPOPE3aHHBIX OOKOBBIMU JIOKOMHAMMU,
yepe3 KOTOpbIe TPOUCXOIUT TIPUTOK TEILJIOTO BO3IyXa.

HecMmotpst Ha 3HaumTenpHOE (B ABa pa3a) YMEHb-
IIeHWe BEJIWYMHBI paguallMOHHOIO OajaHca OT JIEBOTO
OopTa JiegHUKa K TpaBoMy (B pe3ysibTare OOJbIION cTe-
TeHW 3aTCHEHHOCTU 3TOM YaCcTH JICAHUKOBOM TTOBEPXHO-
CTH) MaKCHMaJbHOe TasgHue, 7 — 8 T/(cM2-cyT), 3aduk-
CHPOBAHO KaK pa3 y JOXOWHBI mpaBoro 6opra. Hago 3a-
METHUTh, YTO U B APYTMe MEPUOAbl — CYXOM, TPOXJIaTHON
U MacMypHOM, MOXIJIUBOU MOTOABI — PUCYHOK MU30JIM-
Huii W B nipeaenax 3aCHEXXEHHOW 4acTH JIEAHUKA COXpa-
HSIJICS OMHUM M TEM Ke: MOHWKEHHbIE 3HAaUEeHUS B IICHT-
paJbHOM YacTH M yBeJnueHue W Ha KoHycax BbIHOCA JIO-
roB y 0001X OOPTOB JIEAHUKA.

31ech YMECTHO OTMETUTD, YTO pacyeThl TypOYJIeHT-
HBIX TTIOTOKOB P 1 LE, caenaHHble HAMM B 3TOT XK€ Tepu-
on (21 — 25 urons 1977 r.) o pe3ysnbTrataM TPaaMEeHTHBIX
HaOJIIOIeHUI Ha CTAaHIAPTHON TUTOIIAAKe B LIEHTpe (up-
HOBOI1 30HBI JegHUKa OOpydeBa C TTOMOIIBIO METOZa
JlaiixTmaHa, mokazanu (Kak U Ha JeaHuke MeaBexuit)
€ro HEeINPUTOMHOCTh B YCJIOBMSIX CBEPXTITYOOKMX WHBEP-
cuit. OnpefesieHHbIE 3TUM METOIOM BeauuuHbl P u LE
cocTtasiasu aumb 20 — 40 KaJI/CM2 3a IeHb, T.€. B6 — 8
pa3 MeHbIIIe TeX, YTO ObUIM TOJyYeHbl KOCBEHHBIM CITO-
coboMm. HamoMHMM omHy 0coOeHHOCTH MeToma JlaiixTMma-

Puc. 32. PacnpepneneHue cnos crtassiuero cHera W (a), paguaumonHoro 6anaHca (6), TypbyneHTHol coctasnsiowedn (P+LE) (s)

u oTHowenus (P+LE) /rW(r) Ha neaHnke Obpyuesa, 21—25 wions 1977 r. Mapametpsl a, 6, B NpuBeAeHbI B I /cM

1 — rpaHuua ce3oHHOro cHera

2.cyr.

Fig. 32. Distribution of melted snow layer W (a), net radiation (6), turbulent component (P+LE) (8) and ratio (P+LE)/rW (r) on
Obruchev Glacier, 21—25 July 1977. Parameters a, 6, B are given in g/(cm2-day). 1 — seasonal snow line

-81-



Mamepuanot ensuyuonoeuueckux uccaedosanuii, evin. 92

Ha: TIpU CKOPOCTU BeTpa MeHee 3,5 M/c TypOyJeHTHBIM
MOTOK TeIlIa B OIpeeIeHHOM UHTepBajie Af ¢ ee yBeIu-
YeHWeM CHadvajla pacTeT, a IMoToM yMmeHbInaeTcs (Bojo-
muHa, 19664, c. 97, puc. 27). I[lo-BuaguMomy, 3TOT Me-
TOMI JAaeT yAOBJAECTBOPUTENbHBIC PE3yJbTaThl JUIIb ITPU
MaJIbIX 3HAYCHUSIX Af U CWJIBHBIX BeTpax (Harpumep, Ha
(GUPHOBOM MOJIE I0XKHOTO CKJIOHA DIb0pyca), COOTBETCT-
BYIOIIUX HEOOJBIION CTEIMeHW YCTOWYMBOCTU HUXKHETO
2-METPOBOIO CJIOST BO3OyXa (At2,0-0,5”12 < 0,20).

OO61IMii BEIBOA M3 aHaAIM3a JAaHHBIX 3KCIIEPUMEH-
TaJlbHEBIX paboT Ha Jeganukax UTTAH n O6pydeBa 3akimo-
qyaeTcsl B CIEAyIolieM: Gyarogapsi HU3KOMY ITOJIOKEHUIO
nenHukoB [lomsapHoro Ypama (menee 1000 M Ham yp. Mo-
ps1), BBICOKMM 3HAUYEHMSIM TeMIIepaTypbl U aOCOTIOTHOTO
BJIarocoep>kaHUs BO3Myxa BKJIad TYpOYJIeHTHON COCTaB-
JISIIOLLEN TeruioBoro GajaHca mocturaeT B cpenHeM 40 —
60% u BbIpaxkkaeTcsl 3HAYMTEITbHBIMU aOCONIOTHBIMU Be-
mmunHaMu — 10 300 — 400 kan/(cM2-IeHb), YTO MO3BO-
JIAeT OLIEHUTh €r0 KOCBEHHBIM CIIOCOOOM, IO pe3yJbTa-
TaM U3MepeHMI pagvalMoOHHOTro OajaHca M TasTHUA.
TypOynentnsrii KomrioHeHT (P+LE) urpaer ompeneisio-
YO POJIb B TIPOCTPAHCTBEHHOW W BPeMEHHOI M3MEHUIM -
BOCTH JIETHE abJISIIIUM CHETa U JIbIa.

PE3IOME

1. B 50 — 80-e roast XX cTONIETHSI B OTEYECTBEH-
HOU W MUPOBOI MPAKTHKE TEIJIOO0ATAHCOBBIX MCCIIEI0-
BaHUII OBUIM TIPUHSITHI PacUYeTHBIE CXEMbI OTIPEICICHUS
TypOYJICHTHBIX MTOTOKOB TeIlJla U BJIaTM, OCHOBaHHBIE
60 Ha TPAAVCHTHBIX HAOIIONEHUSIX U MCIIOJb30BAaHUM
MMOHITUS TypOyJaeHTHON muddy3um, 1udo Ha BEIYMCIIC-
HUU 3TUX TTapaMeTPOB U3 YpaBHEHUS TEIIOBOTO OGayaH-
ca. be3 xakux-HMOYIb KOPPEKTUPOBOK 3TU METOIBI MC-
MOJIb30BAIMCH JIJI CJIOXHBIX YCIOBUN MUKPOMETEOPO-
JIOTUYECKOTO peXuMa JiemHUKoB. Yalie Apyrux B Haliei
CTpaHe MPUMEHSUIMCH padoure GopMyabl (MM HOMO-
rpaMmmbl) Jlaiixrmana, Monuna, Kumnepa.

2. ComocTaBieHUe PacCCUYMTAaHHBIX U M3MEPEHHBIX
BEJIMUMH CTauBaHUs (MAM a0JsIIMU) CHETa W Jibaa Ha
TOPHBIX JIEAHUKAX OTASIBbHBIMU aBTOPAMU TIO3BOJISIIO UM
B psjie CIydaeB JeJaThb BBIBOALI B TOJIb3Y MPUMEHEHUS
TOM WM WHOW MeTonuKu. B psime ciaydaeB pe3ynbTaThl
TaKOTO CPaBHEHUS BBISIBUJIM CYIICCTBEHHBIC Pa3NJus B
omnpeneIeHUN TYpOYJICHTHBIX TIOTOKOB Tellla M3 BO3Iyxa
U B pe3yinbTaTe BiarooomMeHa (P u LE) pa3HBEIMH CIIOCO-
6amu. [1py 3TOM 4acTO He YIUTHIBAJICSA TOT HEMaJIOBaXK-
HBIN (DaKT, YTO HA TOPHBIX JIEAHUKAX YMEPEHHBIX IIMPOT
rapaMeTpbl TypOyJIeHTHOTO 0OMeHa OOBIYHO Ha TOPSI0K
MEHBIIIE, YeM OCHOBHBIE UJICHBI YPaBHEHUS TEILIOBOTO
GajlaHca — 3aTpara Tellla Ha TasHWe W paaualliOHHBIM
6ananc. [loatomy pacuetHbie BeamuuHbl P u LE BKITIO-
YaloT B ce0s1 OIMOKY U3MEPEHUN APYIrMX KOMIIOHEHTOB
TETJIOBOTO OaylaHca.

Hawm ymanock mokasathk HarissmHoO (B rpaduyecKoM
BHUE), 9TO pa3immuus B 3HadeHusx P u LFE, paccumTaH-
HBIX pa3HBIMU METOIAaMM, 3aBUCIT HE TOJbKO OT IIpUMe-
HEHUS TOM WU MHON (HOPMYJIBI, HO TJIABHBIM 00pa3oM
— OT coYeTaHUs OCHOBHBIX MCXOIHBIX ITOKa3aTelei,

BXOASIIMX B HUX, a8 UMEHHO — CKOPOCTH BeTpa, pa3HoO-
CTH TeMmIlepaTyp B HIDKHEM CJIoe BO3Iyxa W TapameTpa
mepoxoBarocTu. [Ipu sTtom pazmumuust P unu LE moryt
nmocturath 100 — 800% (puc. 17).

3. AHaIU3 BePTUKAIBHBIX MpodMIeil TeMIIepaTyphl
BO3IyXa M CKOPOCTU BeTpa B IBYXMETPOBOM CJIO€ Ha PsI-
ne ropHbIX JeaHukoB (I'epretu m Amminu Ha LleHTpanb-
HoM KaBkase, Mapyx Ha 3anmagHom KaBka3ze) oOHapy-
KUBAeT CXOMHYIO KapTUHY paclpeiesieHusT 10 BhICOTE
YKa3aHHBIX METEO3JIEMEHTOB. ABEKTUBHOE TTPOMCXOXK-
JIeHWe WHBEPCUM TeMIIepaTyphl Hal TOPHBIMU JICTHUKA-
MM OKa3bIBaeT peliaioliee BIUSHME Ha BUI Mpoduiei.
IIpn cTOKOBOM BeTpe MaKCUMYM €TI0 CKOPOCTH HEPEIKO
otMmevaercs Ha BeicoTe 0,5 — 1,0 M. TemnepaTypHBIit
MpoGWIb MOXET UMETh M3JIOM Ha TeX Xe BBbICOTaX, B
JNIPYTUX CIydasX OH BBIpaXKaeTcs MPsSMOM B IOJyJIoTa-
pudmMuIecKoit cructeMe KOOpIWHAT.

ITpu xopoIo BeIpakeHHOM TOJWHHOM BETpe Ha
SI3pIKE JIEAHUKA OXJaXIaeTcs JUIIb CaMBIii HUXXHUMI
clioi Bo3ayxa (Io 25 ¢M OT IIOBEPXHOCTH), B HEM IIepe-
aj; TeMIiepaTyp MoXxeT JocTuraTth 10°, BBIIIIE 3TOTO CIOS
TeMITepaTypHbIi TpalueHT MeHee 1° Ha MeTp. DTO CB3a-
HO C MOIIHOM aIBeKIMei TeTUIoro BOo3ayXa, XapaKTepu-
3yloleiics, KpoMe BBICOKMX TeMmIlepaTtyp, U OoJjiee 3Ha-
YUTEJIIBHBIMM CKOPOCTSIMU BeTpa (IT0 CPaBHEHUIO C JIe/d-
HUKOBBIM).

[lo naOmoneHusaM Ha negHuke Mensexwuii (I1a-
MMp) HaMIeHO, YTO TIapaMeTp adpOAMHAMUYECCKOM IIe-
POXOBAaTOCTHM TIPU IOJIMHHBIX BETPax Ha IMOPSIOK BHIIIIE,
YeM IMPU CTOKOBOM, YTO BeCbMa CITOCOOCTBYET Oojiee MH-
TEHCUBHOMY TYpOYJICHTHOMY TlepeMeIINBaHUIO.

4. Ha ocrtpoBe JleBon B KaHaackoM ApKTHYEeCKOM
apxuriesiare, Ha IIeJb(hOBOM JICAHUKE B AHTapKTUIE, a
TakXe Ha Kymnoyie BaBumoBa B apxurmenare CeBepHast
3eMJIsT HEOTHOKPATHO (PUKCUPOBAIUCH 3HAUYUTEIbHBIC
BEepTUKAJIbHBIC TPAAMEHTHI TEMIIEPATyphl B HEOOIBIIIOM
clioe Bo3ayxa (mpu HaOmogeHUSIX Ha 5 — 10-MeTpoBBIX
MadTax). DT1oT peHOMEeH ObLT HaszBaH I. JImibekBUCTOM
“repMoxIMHOM”. IIpy 3TOM TepMOKJIMH MOT OBITh OOHA-
pyXeH Ha 11000l BEICOTE (B IIpemenax cJIos HaOIome-
HUI) 1 B pa3HOe BpeMs cyToK. Ero xapakrepHas oco-
OEHHOCTh — 3HAYUTEIbHBIE (DIYKTyallUM TeMIIepaTyphbl
BO BpeMeHHM. [TOCKOJIbKY B psife CiIydaeB MaKCUMYM CKO-
POCTH BETpa COBIAMAET C BHICOTOM TEPMOKIIMHA, €Tr0 00-
pa3oBaHMe OTIC/IBHBIC aBTOPBI CBA3BIBAIOT C TTOJABICHU-
€M TypOYJIEeHTHOCTHM Ha YpOBHE MaKCMMyMma CKOpPOCTH,
MepeXoI0OM B OTPEACIEHHOM CJIO€ OT JJAaMUHApHOTO pe-
KMMa K TypOyJIeHTHOMY (UTO XapaKTEepHO IS INTHICH),
a TaKkKe ¢ HapylIeHWeM OTHOPOJHOCTU M CTAllMOHAPHO-
CTH TIPW aIBEKLIMU TEIJIOTO BO3AyXa CO CKJIOHOB WJIU
paspylnieHUeM BHYTPEHHUX IPaBUTALIMOHHBIX BOJH B
HIDKHEM cJioe Haj JenHukoM. OmHako mpupona GopMu-
pPOBaHUs TEPMOKJIMHA IO CUX TTOp He BBISICHEHA.

TepMOKJIMH MMeeT BaKHOE 3HAYeHWE NI XKU3HE-
NIeATEIbHOCTHU JIETHUKOB, ITOCKOJIBKY OH CIIY>KUT TpaHM-
el MEXJIy TETUIBIM U XOJIOAHBIM BO3IYyXOM, OXJIaKaaro-
IMUMCST TIPU KOHTAKTe C MOBEPXHOCTHIO U CTEKAIOIINM
BHU3 TI0 JIEAHUKY, YTO CITOCOOCTBYET COXPAHECHMIO Mac-
CHI JIETHUKA.
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5. Ha negnuke OO6pyueBa (IlomsapHelii Ypai) B pe-
3yJbTaTe MPOBENCHUS CIEIMATIbHOTO 3KCIIEPUMEHTA 10
UCCIIEOBAHUIO0 U3MEHYMBOCTU TEMIIEpaTypbl BO3ayxa Ha
pPa3HbIX YPOBHSIX U €€ BEPTUKAJIbHOIO IpagueHTa ciesia-
Hbl BaXKHbI€ BBIBOJIIbI, KAacalolMecs] METOAUKU TOJIyde-
HUSI UCXOAHBIX TaHHBIX JUISI pacueTa rnmapameTpoB TypOy-
JICHTHOTO OOMeHa. BhISICHEHO, UTO U3MEHEHUsT TeMIiepa-
Typbl Ha OTIEJbHBIX BBICOTAX HOCSIT CIyYallHbIA Xapak-
Tep, OHU HEOJIHOBPEMEHHBI U HEOAHO3HAYHbBI. AMITIUTY-
I1a KoyebaHuii pa3HOCTHA TeMmepaTyp B cioe 1,0 — 0,25 m
MeHsI1ach B TedeHue 4aca ot 0,4 mo 5,7 °C, a craHmapT-
HOe OTKJIOHeHUe cocTaBuiio 1,30°. B Takux ycaoBHsIX HC-
TUHHAS TeMreparypa Bo3ayxa (Kak U Apyrue rmapaMeTphbl)
MOXET OBbITh TMOJy4eHa Ha Pa3HbIX YPOBHSIX JIUIIb B pe-
3yJIbTaTe€ HEMPEPbIBHON PEerMcTpalvu ¢ MOMOIIbIO Oe3bI-
HEPIMOHHBIX IaTYMKOB.

6. YCTaHOBJIEHO, YTO JJISI TIOKPOBHBIX JICTHUKOB
ApKTUKM U AHTapKTUIbl HanboJyiee XapaKTepHbI paaua-
IIMOHHbIE WHBEPCUHN (BBIXOJAXWBAaHWE MOBEPXHOCTU U
HUXHETO CJIOSI BO3/lyXa B HOUHBIE Yachl TPU SICHOM He-
0e), ISk TOPHBIX JICTHUKOB — aaBeKTUBHBIC. [Iponcxox-
JIEHWe WHBEPCUU OMpeaesieT U NMpoduib TeMIepaTyphl:
MPpU paMallMOHHBIX UHBEPCUSIX YCUJIEHUE BETpa BEIET K
YMEHBIICHUIO TeMIIepaTypHbIX IPaAUEHTOB, TPU aJBeK-
TUBHBIX — K UX POCTY.

7. MHorue uccienoBaream KpUTUIECKU OLIEHUBAIOT
BO3MOXHOCTb MPUMEHEHUSI COBPEMEHHBIX CXEM pacuera
XapaKTepUCTUK TYpOyJIeHTHOTro oOMeHa Ha JieIHUKaX U
CUMTAIOT UX HEMPUEeMJIEMBbIMU BO BCEX CIIyYasiX OTKJIOHE-
HUS Tpoduieit Ha OTAEIbHBIX BBICOTAX OT JiorapucMu-
YeCcKHU JIMHEWHbIX. [Ipyrue aBTOpbI yKa3bIBalOT, YTO MPU
HaJU4YUM M3J0Ma JJIs pacueTa MOXHO HMCIOJIb30BaTh
JIMIIb CJION HUXKE 3TON TOUYKU.

8. O030p OCHOBHBIX PabOT II0 3TOI TeMe IO3BOJISIET
cleaTh Claeayollee 3aKjialoyeHre: B 1eJ0M BOMpoc o0
BEPTUKAIbHBIX MPOGUIISIX OCHOBHBIX METEOPOJIOTUCKUX
rokasaTesieil mpu rIyOOKMX MHBEPCUSIX U CTOKOBOM BET-
pe Ha JiemlHUWKaxX u3y4yeH OoJjiee IMOJIHO, YEM MPUMEHMU-
MOCTb METOJIOB OITpeNeieHUs] TYpOyJeHTHBIX MOTOKOB
TeIJla M BJard B JAHHOW CUTyallMW, U €CTb OCHOBA JJIst
pa3paboOTKX HOBBIX METOJMK, TTOAXOISIINX K YKa3aHHBIM
YCJIOBUSIM.

9. PacueTHble JaHHbBIE, XapaKTepU3ylolue TypOy-
JICHTHBIN TEIUIO- M BJIarooOMeH W CTPYKTYpPY TEIJIOBOTO
OanaHca JEAHUKOBOW TMOBEPXHOCTH, OBLIM TIOJYYEHbBI B
OOJIBIIIOM YKCJIE€ TOPHO-JICAHUKOBEIX paiioHOB B 50 — 80-¢
rogbl XX B. MPU KOMIUIEKCHBIX TJSILIUOJOTUYECKUX UC-
cliemoBaHUsIX, ocobeHHo B mepuonsl MIT u MI'I. Ho
COIOCTaBJIEHNE W aHaJU3 MPUBEAECHHBIX B TJISILIMOJIOTH -
YeCKOU JIMTepaType pe3ybTaTOB BeCbMa 3aTPYAHEHbBI MO
HECKOJIbKUM TTpUYMHAM:

a) HeCOBEPIICHCTBO MeTonoB pacueta P u LE, ko-
TOpble ObLIM pa3paboTaHbl JJI YCJIOBUI PaBHUHBI, TJIE
He HaOJIoAaoTCs Takue TyOOoKue TeMrepaTypHble WH-
BepCHU, KaK Ha TOPHBIX JIEAHUKAX;

0) MpUMeEHeHNEe OTIACIbHBIMU aBTOPAMU Pa3TUYHbBIX
METO/IOB pacueTa Ha CPaBHMBAEMBIX JIETHUKAX;

B) pa3Hasi MPOAOKUTEIbHOCTh MEPUOAOB HAOJIO-
NIEeHU, HEOJMHAKOBbIE MHTEPBAJIbl BPEMEHU, TPUHSITHIE

A.Il. Boaowuna

IIST ocpemHeHusT (Jachl, IeHb — HOYb, CYTKU, MECSIII, 10
TUTIaM TTOTOJIbI, ITO TPAAIUIM OTIPEACIITIONINX TTapaMeT-
pOB U1 1Ip.);

I') OUeHb BeJIMKa MPOCTPAaHCTBEHHAs! M3MEHUYMBOCTD
MmapaMeTpoB, OMNpeneAoIINX NHTEHCUBHOCTL TypOy-
JICHTHOTO OoOMeHa. 3aKOHOMEPHOCTH M3MEHEHUS 3TUX
IMapaMeTpOB B MPOCTPAHCTBE MMOKA HE U3YyYeHBI, TaK KakK
IrpaIMeHTHbIC U3MEPEHUST TTPOBOAUIUCH B OTHOM-ABYX
TOYKaX JIEMIHUKA, YTO HE TO3BOJISIET MOJIYUYUTh PENpe3eH-
TaTUBHbIE BeJIUUUHbI Pu LE.

10. HemHOTOYMCIEHHbIE U3MEPEHUS MCTIAPEHUSI -
KOHJICHCAIlMM Ha TOPHBIX JIGAHWKAX, BHITIOJIHEHHBIC Be-
COBBIM CITOCOOOM, JalOT BO3MOXHOCTh YCTAHOBUTH pe-
aJIbHbIC BEJIMUYMHBI 3TOTO TTOKa3aTesIsI B OTAEIbHBIX paifo-
Hax ¥ MpY HEKOTOPHIX TUIaX rmoroasl. Hanbosee meranb-
HbIC W JJIUTENIbHBIE U3MEPEHUS NCITapeHNs ObLIN TIPOBe-
neHsl 1.M. JleGeneBoli B (pUPHOBBIX 00JIACTSIX BBICOKO-
TOPHBIX JICTHUKOB I03KHOTO 1 BocToyHoro ITammpa (5000
— 5100 m Hag yp. mopst). HanbGonpime BeIMIMHBI MCITA-
penus pocturanu 0,8 — 1,7 MM/CyT TIpU CyXOii, ICHON 1
BeTpeHoi noroje. [TocKoIbKy Ha TaKMX OOJIBIITUX BHICO-
Tax TeMmIleparypa BO3IyXa Haj JIEAHUKOM 3HAYUTEJIbHYIO
4acTh CYTOK OTpUIlaTeIbHasl, JHEBHOW TEPUOM TasTHUS
COCTaBJISICT JIMIIb 3 — 6 9acoB, M MCTapeHUe BO3pacTacT
UMEHHO B 3T1 4Yackl (1o 0,10 — 0,25 mm/4gac).

Ha ocHoBe maHHBIX TIO psiay JeaHUKoB [lamupo-
Anas u Tanp-1llang .M. JlebeneBa ycTaHOBUIa HEKO-
TOpbIe 3aKOHOMEPHOCTU M3MEHEHUS C BHICOTOM MHTECH-
CHBHOCTH BJIaTOOOMEHA U OMpPEAeNSIOmNX ero ¢haKkTo-
POB: POCT CYTOUHBIX BEJIMUMH MCTIAPEHUS] OrpaHUIMBa-
€TCS YMEHBIIIEHWEM C BBICOTOW JUTUTEIBHOCTH Teproaa
MMOJIOXKUTEBHBIX TeMIIEpaTyp U TOJIOXKUTEIBHBIX 3HAYE-
HUI pagraliMoHHOTro GanaHca. B 1esoM usmMeHeHue cy-
TOYHBIX BEJIWYMH MCIAPEHUST C BBHICOTOM OIMMCHIBACTCS
9KCITOHEHTOM, T.€. TIPOMCXOAUT 3aMeUICHHE pOCTa 0
OIpEIeJICHHOTO YPOBHS, TIe MCIapeHue OJM3KO K Hy-
0. 'umoreTnyeckas KpuBas MOKa3bIBaeT, YTO B YCIO-
Busix CpenHeit n lleHTpanbHOU A3MM MaKcUMalbHas
WHTEHCUBHOCTD HCITAapeHMWs MOXET HabJroJaThCs Ha
ypoBHe 5500 — 6000 m; oT 45 mo 29° c.11. oHO Bo3pacTa-
et BaBoe (oT 1 mo 2 mMm/cyt); Beime 6000 M BO BceMm
IMAPOTHOM JIHarna3oHe McrHapeHrne 3HAaYUTeJIbHO YMEHb-
maeTcs. YIpyrocTb BOASHOTO Tapa MeHsieTcst oT 6 rlla
Ha abcomnotHoi#t BeicoTe 3000 M mo 2 — 2,5 rlla Ha
ypoBHe 6000 M.

B npyrux ropHo-JeIHUKOBBIX paiioHaX BECOBBIM
CITOCOOOM TTOJTYYEHBI CIIEAYIONINE BeTUIMHBI MCTTapeHUsI
B JIeTHUE Mecsiibl. Ha ¢hMpHOBOM IJIaTO I0JKHOTO CKJIOHA
Onp6pyca (3750 M) mpu Maa000JIAYHOM ITOTOAE MHTCH-
CUBHOCTb MCMapeHUs cocTapisia yaiie Bcero 0,02 —
0,05 mm/gac, umm go 0,5 mm/cyt. Ha ceBepHOM CKITOHE
Aunaiickoro xpebta Ha abcosoTHOI BeicoTe 4100 M cy-
TOYHBIC BEJIUYMHBI MCIIApeHUsI ObUIM B TIpeneiaX BCeTo
0,04 — 0,06 mm. Ha Aneuckom nenuuke (IlIBeitnapckue
Anpnel) Ha (pupHe IpeobiamaeT UCapeHue (MaKCUMyM
0,25 mm/4ac), Ha nbay — KoHaeHcauust (Mmakcumym 0,10
MM/4ac).

ITo pe3ynabTaTaM IJIUTENIBHBIX MU3MEPEHUM B IIEHT-
panbHOM fAKyrnu m B 3amnmiickoMm Ajatay (CEeBEpHBIM
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Tsaub-1llaHb) BBISICHEHBI HEKOTOPbIE 3aKOHOMEPHOCTH
WCITapeHUs C TIOBEPXHOCTU CHETa B XOJIOMHBIN CE30H, KO-
TOpbIC B TIEPBOM MPUOIMKEHUA MOTYT ObITb OTHECEHBI 1
K JeqHukaMm. B SIkytuu mpu TeMrmepaTypax Bo3ayxa HUKe
-10 °C UHTEeHCUBHOCTb UCTIAPEHWSI HUUYTOXHA U BbIpaxa-
€TCSl B BOJHOM 3KBHBAJICHTE COTBIMU JOJISIMU MUJUTMMET-
pa B cyTKu, Wi 2 — 5 MM 3a Mecsail. [Ipu mogpeme teM-
TepaTypsl BhIIIe YKa3aHHOTO Tpejesia ucrapeHne 3Hauu-
TEJIBHO BO3pacTaeT, 0COOEHHO MPU CKOPOCTIX BeTpa 60-
nee 5 m/c, u coctasisier 0,4 — 0,9 Mm/cyT. 3a XOJIOTHBIIA
ce30H ucnapsercs Bcero 8 — 20 mm. Ha ceBeprom TsiHB-
Ilane (2300 M) u3MepeHHOE MCIIApPEHUE COCTABJISIIIO
0,35 MM/cyT Ha CEeBEpHOM CKJIOHE TOJUHBI U 0,5 MM/CyT
Ha 10XHOM (B cpemHeM 30 — 70 MM 3a XOJIOOHBII CE30H
Impu TeMrepaTypax Bo3ayxa ot -10 °C go oTrenenn).

B 1ieioM BecoBoit MeTOn OTpeneeHUs UCITapeHUs
JAeT BO3MOXHOCTb YCTAHOBUTD €T0 3HAUCHMS, OIM3KME K
WCTUHHBIM, HO JIMIIb JUISl JIOKAJBHBIX YCJIOBUN TPH YC-
TOMYMBOI morozae 6e3 ocankoB. OlieHKa BlarooOMeHa 3a
BeCh MepHOM abJSALMKU WIM aKKYMYJISIIIUM OCTaeTCs MPO-
0IeMaTUYHOM.

11. ABTOp He paccMaTpuBaeT B IIOJTHOM OOBeMe
MMeoIKecs B TIISLMOJOTUIECKOM TUTepaType JaHHbIE O
CTPYKTYpe TEIJIOBOTO OajlaHca MOBEPXHOCTU TOPHBIX
JIETHUKOB M3-3a HEKOTOPO HEOIpeNeIeHHOCTH M Orpa-
HUYEHHOM BO3MOXHOCTU CPaBHEHUsI PAaCUCTHBIX BEJIM-
yuH Pu LE. Bo Bcex nccaeqoOBaHHBIX PErMOHAX YMEPCH-
HBIX ¥ CYOTPONMYECKUX IIUPOT paavallMOHHBIN GanaHC
COCTaBJISIET OCHOBHYIO JTOJIIO B TTPUXOMHOM YaCTHU TETUIO-
Boro 6amadca — ot 70 1o 98% (cm. Taba. 2.3 u puc. 29).
KonebaHust abCOMOTHBIX BEJIMYMH paguallMOHHOTO Oa-
JJaHCa B Pa3HbBIX JICMIHUKOBBIX palifOHaX OYeHb BEJIUKH,
YTO CBA3aHO B OCHOBHOM C POJIbIO OTpeneisomux dak-
TOopoB (anpbeno, 00a9HOCTh). Pe3ynbrarel commocTase-
Hus Pu LE nuiub mo TeM JIeAHUKAM, TIe€ OHU paccuuTa-
HEI C IMIOMOIIBI0O omHOTO MeToda (JlaiixtmaHa), Kpome
AJIEYCKOTO JISTHUKA, TT0Ka3aji, YTO MOYTU BO BCEX pac-
CMaTpuBaeMbIX paiioHax — ot Anbn no Kamuatku —
npeobjiagaeT UCIapeHne U Ha pupHE W Ha Jbay (KpoMme
obiactu a0y AJiedcKoro JienHuKa, 3anagHoro Kas-
Ka3a 1 Anrtas). B oTHOCUTENIBHBIX eAMHUIIAX OHO COCTaB-
nsget He 6onee 10% (Ha KamuaTtke oHO paBHO 20% m3-3a
OUYCHb CWJIBHBIX BeTpOB). TypOyJIeHTHBIN IMOTOK Teria 13
BO3Iyxa cocTaBisieT B ocHOBHOM 10 — 20% o06iiero npu-
X0Jla Terula, B 3aBUCMMOCTHM OT aOCOJIOTHBIX BEJIWYUH
panMalMoHHOro GajlaHca.

12. Jlna ompenenceHUs COBOKYIHOI HOIM TypOy-
JICHTHOH cocTaBisdoIIell TerioBoro 6amnanca (PtLE)
KOCBEHHBIM IYTEM MbI UCITOJIb30BAIA OOOOIIEHHBIC pe-
3yJIbTaThl UCCEAOBaHUIA, OMYyOJMKOBAaHHBIE B HEKOTO-
pBIX paboTax; B HUX paccMaTpUBAIOTCS CBSI3U KOMIIO-
HEHTOB TEIIOBOTO GajlaHca C OIpeeIeHHBIMU TTapaMeT-
pamu. Tak, Ha OCHOBE MaHHBIX HAOIIONCHUI Ha JICTHU-
kax Cpenmneit Asum, o6o6meHHbIXx B.I. KoHOBaI0BBIM,
MBI YCTAaHOBUJIM, YTO JIMIIb Ha aOCOJIOTHBIX BBICOTAX
3400 m (mtonp — aBrycT) 1 3200 M (CeHTSIOpb) dHEpPTrUst
OanaHca KOPOTKOBOJIHOBOM pamuauuu B, oGecrieunBaecT
BCE pacxonbl Teria Ha TasHue. Ha Gosee HU3KUX JeqHU-
Kax Ha JoJo B mpuxoamTcs munib 67% pacxomHOH Jac-

TH TETUTOBOTO GajlaHca, OCTAJIbHOE TEIIO MOCTYMaeT Mpu
TypOyneHTHOM oomeHe. Ha Bricotax 6onee 3400 M coort-
HollleHWe GajaHca KOPOTKOBOJIHOBOM pamvaluv W 3a-
TpaT Telula Ha TasgHUE WHOE: Ha TassHUE PacXoayeTcs
Jamb 50 — 80% pammallMOHHOTO TEIUIa, OCTAJIBHOE YXO0-
AT Ha JUIMHHOBOJIHOBOE W3Jy4eHUE W, BO3MOXHO, MC-
napeHue (tadm. 2.4).

Ha ocHoBe rpacdvKoB CBSI3M TeMITepaTyphl BO3IyXa
U TIOTJIOLIEHHOM COJIHEYHON pagvalliyd C TassHUEM Jiel-
HUKOB yMepeHHbIX mupoT (ot [NonspHoro Ypana no Ila-
mupa), coctaBneHHbIX O.A. [Ipo3nosbiM u .. Mocoiio-
BOI{, MBI OLICHWJIM JOMIO B, B OOIIMX 3aTparax TEIUIa Ha
TasiHUe ISl pa3HBIX 3HAYCHUI TeMIepaTyphl BO3MyXa.
IMony4eHsl cremyiolire BHIBOABI (OHU MMEIOT OPUEHTH-
POBOYHOE 3HAUCHMUE):

A) ecnu temnepaTypa Bosayxa 6iauska K 0 °C, mpu
BCEX paccMaTpuBaeMbIX 3HadeHuaAx By (100 — 500
Kain/cM?2) ot 20 10 75% pamMaliioHHOTro TeIla MOeT Ha
TasiHe, OCTAJIbHOE — Ha TPOrpeBaHKME BEPXHETO CIIOS
nenqHuKa u (win) apdexkTuBHoe nsnyyeHue (tadi. 2.5);

b) npu Temneparype 5 °C u Beauumnax B,=100 —
200 KaJI/CM2 pagualliOHHOE TeIIo obecreumBaeT 50 —
80% sHeprum, 3aTpaunBaeMoil Ha TasHUE, OCTaJIbHOE
BOCIIOJTHSIETCS, MMO-BUAMMOMY, TETIJIOM KOHIEHCAIIUU.
Korna nnesHble 3HauyeHusa B, cocrasnsaor 300 — 500
KaJI/cM2, OHO pacXomyeTcsl He TOJNBKO Ha TasHUE, HO U
Ha UcMapeHue U JJTMHHOBOJHOBOE U3JTyYEHMUE;

B) npu Beicokux Temmepatypax (10 — 15 °C) mons
pagualMOHHOTO Terja B OOIIMX pacxomax Ha TasHUE
PE3KO YMEHBIUAETCA U Ul Pa3HbIX 3HAYeHUi B cocras-
nsteT ot 20 mo 55%, 4To o3HayaeT GOJBIION BKIIAL
(Pt LF) B IpuXOAHYIO YaCcTh TETUIOBOTO OajlaHca.

13. MBI npoBeu crneliuaibHble WCCAEIOBAaHUS B
obnactu abnsuu aenHuka Mensexuit ([Tamup) B urone
— asrycte 1978 r., BKIII0YaBIIIEe U3MEPEHMS ITOHIDKCHUS
TMOBEPXHOCTH JIba 3a 5-AHEBHbIE MMeproabl Ha 12 mome-
PEUYHBbIX TTPOGUIISIX, OXBAThIBABIIMX YaCTh SI3bIKA JJIMHOW
okoj10 3 kM B mHTepBaie BeIcOoT OoT 3080 mo 3420 M Harm
yp. Mops. baraHc KOpOTKOBOJIHOBO# pamuanuu ObLT
paccuuTaH ISl KaXAaoro Mpoduiis M KaXaoi MeHTaabl
10 pe3yIbTaTaM M3MEPEeHUI CyMMapHOW paauaivu B Of-
HOM TTyHKTe Ha OOKOBOI MOpeHe W aibbeao Mo npodu-
M. Jlero 1978 r. Ha [lamupe OBIIO CyXHM, COJTHEUHBIM
u terabiM. CpenHsiss THEBHAs TeMIlepaTypa Bo3ayXa B
HWXHEW yacTu JeaHuka coctasiusia 10 — 17 °C, cym-
MapHas pagmanus 420 — 750 xan/(cMm2ByT), GalaHC
JJIMHHOBOJTHOBOU paavaliiy ObLI OJIM30K K HYJIIO.

OTtHoleHue OajnaHca KOPOTKOBOJHOBOM pajavaluu
K 3arparaM Tellla Ha TagHue B/rW Obl10 paccunTaHo
IUJISE KaXI0ro mpoduiist U Kaxaoi nmeHTaasl (CM. Tabav-
bl 2.6, 2.7). B pe3ynbrarte aHajM3a 3TUX JaHHBIX BbISIC-
HEHO, YTO IIpM TeMIleparypax Bosmyxa okojio 15 °C pa-
IHUALMOHHOE TEIUIO obecIeunBaeT MpuMepHo 65 — 75%
BCEX 3aTpaTr Ha TasiHUE, OCTAJIbHOE BOCTIOJIHSIETCS TypOy-
JICHTHBIM TEIJIOM, 4acThb KOTOPOTro (M0 KOCBEHHBIM pac-
yeTaM) pacxomyercsl Takke Ha ucnapenue. [Ipu temme-
parypax Bozmyxa okoso 10 °C uMeer MecTo Julllb paaua-
LUMOHHOE TasgHME, TAK KaK COOTHowweHue B,/rW 6ausko
K €IUHULIE.
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14. B.H. AmameHKO BIIepBBbIC B OTEUECTBEHHOM (a,
BO3MOXHO, U B MUPOBOI) TJISILIUOJOTUUECKON MPAKTUKE
MOJIYYIJT KapToCcXeMbl pactpeneneHust (P+LE), tne E —
KOHJIEHCAIIMsl, KaK Pa3HOCTh 3aTpaT Terula Ha TasHue 1
pamualMoHHOTO OajaHca MOYTH I BCell TOBEPXHOCTU
nenanka UTAH (IlonsspHbeii Ypair) Ha OCHOBE AeTajlb-
HBIX U3MEPEHUI CJI0SI CTasiBIIEro CHera M Jibla U pacye-
TOB COJTHEYHOU paauauuu. B pesynbraTe aHanusa mosei
paaManMoOHHOro GajaHca, 3aTpar TeIla Ha TasHue U
(P+LE) aBTOpOM OBLIM CHelaHbl HECKOJIBKO BaXKHBIX
BBIBOJIOB:

A) u3MeHYnBOCTh KoMmItoHeHTa (P+ LE) mo moBepx-
HOCTHU JIEIHWKA OYeHb BEJIMKA U 3HAYMUTEIbHO MPEBbIIIa-
€T M3MEHUYMBOCTh paluallMOHHOro OanaHca. Tak, B Tpe-
nmenax obnactu abmsuuu (P+LE) Ha paccrostHum 200 —
300 M pasnmyaeTcst 6ojiee YeM BTPOE, B TO BpeMsI KaK pa-
NUALIMOHHBIN OajlaHC MEHSIeTCSl MO BCE MOBEPXHOCTHU
JIeMHVKa MeHee yeM BaBoe. [103ToMy pocTpaHCTBEHHbIE
KonebaHus 3aTpaT Tersa Ha TasHue rW 3aBucdT B oc-
HOBHOM oT u3MeHuuBoctu (P+LE). B nipenenax nemHuka
nonst (P+LE) mensnaces ot 0,20 mo 0,80, cocraBissa B
cpenHeM okojio 0,50 oT oOmieir 3aTpaThl TeIIa Ha Tas-
HUE;

B) npoctpaHCTBEeHHAs1 U3MEHYMBOCTh COCTABJISIIO-
IIMX TEIUIOBOTrO OajlaHca B Mpeaesax OJHOTO JeAHUKa
“MeeT paHT reorpaduyeckoil U3MeHUYUBOCTU. VHBIMU
C/I0BaMU, U3MEHEHME CTPYKTYpPhl TEILUIOBOTO OajiaHca B
Mpezesnax OAHOTO JIEAHUKA CPABHUMO C UBMEHEHUEM €ro
CTPYKTYpPBI B pa3HbIX (U3UKO-Teorpaduueckmx pailoHax
COBPEMEHHOTO TOPHOTO OJIENEHEHUS;

B) BaxHBIII MeTOAMYECKUI BBIBOA COCTOUT B TOM,
YTO HEOOXoIMMa TPOBEpPKa PErpe3eHTATUBHOCTU KOMIIO-
HEHTOB TEIJIOBOTO OajiaHca, TOJyYeHHBIX B OMHOM-ABYX
MyHKTaX JIEAHUKA, KOTOPbIe MOTYT ObITh BbIOpaHbBI CIy-
YailHO M HE OTPaXaTb XapaKTepHble OCOOEHHOCTU U Be-
JIMUMHBI 9HEProoOMeHa Ha JaHHOM JiegHUuKe. OTMETUM,
YTO BOMPOC O PENpe3eHTaTUBHOCTU CTAallMOHAPHBIX
IMyHKTOB METEOPOJIOTUYECKUX HAOIIOACHUI Ha JIeAHUKAX
HE pelleH MPaKTUYeCKU IO HACTOSIIEro BpeMeHu (pabo-
ta B.H. Angamenko 6buta omybaukoBaHa B 1968 r.) He-
CMOTpSI Ha €ro OYEBUIHYIO aKTyaJbHOCTb U 3HAYMMOCTb.

15. OmmiT onpenenenusa (P+LE) mna Bceir (mim
OoJibllIell YaCTU) TOBEPXHOCTHU JIEMHUKA O PacYeTHHIM
3HAYEeHUAM B; M HaOIIONEHUAM 3a TagHUEM IO peiiKam
MBI UCITOJIb30BAIM TIPU 3KCTIEPUMEHTAJIbHBIX UCCIIE0BA-
HUSX Ha jJegHuke OOpydeBa (B TOM Xe palioHE, YTO U
nequuk UTAH). U3meHeHre MEeTOAMKYU COCTOSIIO JIMIIb
B TOM, UTO M3MEPEHUs TMOHWXEHUSI TTOBEPXHOCTU CHera
IO peiikaMm BeJIMCh exXeqHeBHO. Becero ObI10 MCMob30Ba-
Ho 120 peek, yCTAaHOBJIEHHBIX IO OPTOTOHAJILHOM CETKE B
rpezesax 30Hbl JIEMHUKA, TTOKPHITOW CHETOM (TIPUMEPHO
2/3 ero muowanu). [psmas conHeuyHas pamuaiusi Oblia
paccyuTaHa 3a KaXIbli IeHb C YYETOM KPYTU3HBI U OpU-
E€HTallMU OTIEJIbHBIX YYaCTKOB MOBEPXHOCTHU JIEAHUKA.
OddexTrBHOE M3TyUYeHUE OBIJIO MPUHSITO PAaBHBIM HYJIIO
B COOTBETCTBMU C JAHHBIMU aKTMHOMETPUYECKUX U3ME-
PEHUI1 B ITOJIOTOM 9acTU (PMPHOBOI 30HHI.

3a nepuop 6e3001a4HOI, TeTuioi nmoroasl (5 KHE)
cnenanbel Kaptrocxembol B, rW u (P+LE) (cMm. puc. 32).

A.Il. Boaowuna

Wx ananm3 noxarBepxkaaeT BeiBoabl B.H. Amamenko, mo-
JIyueHHbIe Ha OCHOBe HaOsoneHuit Ha neqHuke MTAH:
1) uameHuuBoCThb (P+ LE) 110 TOBEPXHOCTH JIETHUKA TO-
pasno GoJibllie, YeM paauallMOHHOrOo OajaHca M OHa Ofl-
pernensieT MPOCTPaHCTBEHHbIE KOJeOaHUs 3aTpaTr Teruia
Ha tastaue rW; 2) nons (P+LE) B rW MmeHsieTcs ot 45 mo
75% wn B cpemHeM cocTaBisieT okosio 50%.

Pacnipenenenue rW no nemHuKy, XapakTepHoe s
SICHOM, TETUION TTOTO/blI, COXPAHSIETCS U MPU MAaCMYPHOI,
npoxyiaaHoi norojae. PacuetHwiilt metox JlatixtMaHa oka-
3aJICSl HETIPUTOIHBIM TPU CBEPXBBICOKOUW YCTOMYMBOCTHU
BO3/yXa: pacyeTHble BeMUuHbl (P+LE) nist sicHO#, Tet-
JIOM TOTOABI OB B 6 — 8 pa3 HIKe TeX, KOTOPHIE IOy~
YeHbl KaK pasHocTb YW u B.

16. TTogBoast OOIIMe WTOTW aHAIM3a Pe3yJbTAaTOB
WCCIIeNOBaHUI pa3HbIX aBTOPOB, U3JIOKEHHBIX B TJ1aBe 2,
BBIJIEIMM HanboJiee BaXKHbIE U3 3TUX UTOTOB.

A. B Tex JemHUKOBBIX paliOHaX, KOTOPbIE XapaKTe-
pU3YIOTCS HU3KUM YPOBHEM TeMIIepaTypbl U c1aboii cre-
MEeHbIO YCTOMYMBOCTU BO3/yXa, pacyeTHbIE CXEMBbI OIpe-
nenenusi P v LE, no-BUAUMOMY, IPUMEHUMBI, JaXe ec-
JIM OTHOCHUTEJIbHAs TOTPEIIHOCTh COCTaBjsIeT Oojee
100%, mOCKOJIBbKY UX aOCONOTHBIE BEJTUIMHBI COU3MEPH -
MBI C OIIMOKaMM oripeneacHus B u rW.

b. IIpu Gonee BEICOKMX TeMIepaTypax BO3ayxa
(mpumepHo Boimre 10 °C) He3aBucuMBIe pacdeThl P u LE,
OCHOBaHHBIE Ha TEOpUU TypOyJIeHTHOU muddy3uu, naroT
OOJIbIIIME TIOTPEITHOCTH, U 3[ECh TOJIE3HO MCIOJb30BaTh
METOIWKY, pa3pabotanHyo B.H. AmameHko, T.e. momny-
yathb (P+LE) KaKk OCTaTOYHBII YJieH YPaBHEHUS TETUIOBO-
ro GanaHca, onpenesssi Bu rW ¢ MUHUMAaJIBHOM TTOTpelI-
HOCTBIO 1 3a OOJbIINE MEePUOABI TTO0 BO3MOXHOCTH JUIS
BCeil TTOBEPXHOCTH JIEIHUKA UJIU €r0 OTIEIbHBIX 30H.

B. CamocTosiTeNbHy10 IEHHOCTh UMEIOT U3MEPEHUS
HUCTIapeHUsI-KOHIEHCAIIM BECOBBIM CITOCOOOM, TaK Kak
OHU TIO3BOJISIIOT TIOJIYUUTh MPEJACTaBIEHUE O Bjlarooome-
He Jie[IHMKa, 0JIM3Koe K UCTUHHOMY, XOTS JIMIIb JIJIs1 OTl-
penesIeHHbIX YCIOBUI TTOTO/IBI.

I'. HepemieHHbIMM 3aa4aMyl TIPU U3YYEHUU BHEII-
HEro MacCco3HeproooMeHa TOPHBIX JIEMIHWKOB OCTalOTCS
pa3paboTKa pacueTHBIX METOJOB OIpEAeIEHUs] TTapaMeT-
poB TypOysneHTHOro ooMeHa P u LFE 110 JaHHBIM Tpagy-
E€HTHBIX U3MEPEeHUI (JInbO APYruM criocodom) (a) u ycTta-
HOBJIEHUE 3aKOHOMEPHOCTEN pacrpeie/ieHUsI 1o JIETHUKY
OCHOBHBIX MapaMeTpOB, OIPENEISIONIMX UHTEHCUBHOCTD
U U3MEHYMBOCTb TYpOYJIEHTHOTO TEIJIO- U BJIarOOOMeEHa,
a UMEHHO, TeMIIepaTypbl U BJIAXHOCTH (a TakKe WX Bep-
TUKaJIbHBIX TPAJAMEHTOB) U CKOPOCTH BeTpa (0).

SUMMARY

1. In the fifties-eighties of the XX century in Russian
and world practice of heat-balance researches computa-
tion methods for receiving turbulent heat and water
vapour fluxes were applied. They are based on gradient
measurements and employment of turbulent diffusion
conception or — on estimation of these parameters from
heat balance equation. These methods were used for com-
plicated conditions of micrometeorological regime on gla-
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ciers without any corrections. The formulas (or nomo-
grams) of Laykhtman, Monin, Keeler were applied more
often, than the others in Russian researches.

2. Comparison of estimated and measured values of
snow and ice melted layer (or ablation) on mountain gla-
ciers by a number of scientists gave them a possibility in
some cases to make positive conclusions to profit of one
or another method. In some cases the results of such
comparisons showed great distinctions in computation of
turbulent heat (sensible) P and evaporations-condensa-
tion (latent) heat equivalent LE by different methods.
Therewith one must take into consideration the not
unimportant fact like this: on mountain glaciers of mod-
erate latitudes turbulent exchange parameters are as a rule
by one order of magnitude less, than the main compo-
nents of heat balance equation, i.c., expense of energy on
melting and radiation balance. That’s why the estimated
values of P and LE can include the errors of the other
components of heat balance measurements.

It has been showed by the author in graphic form,
that differences in values of P and LE, estimated with
some methods, depend not only on employment of one
or other formula, but mainly — on combining of principal
starting parameters in these formulas, namely — wind
speed, differences of air temperature in lower layer and
roughness parameter. As this takes place, differences of P
or LE may come up to 100 — 800% (see Fig. 17).

3. Analysis of air temperature and wind speed verti-
cal profiles in 2-meters layer on some mountain glaciers
(Guergueti in the Central Caucasus, Adishi on the south-
ern slope of the Main Caucasus range and Marukh in the
Western Caucasus) shows the similar picture of height
distribution of named meteorological parameters.
Advective origin of temperature inversion over mountain
glaciers exercises decisive influence on the form of pro-
files. In firn zone and also in ablation area, when catabat-
ic wind may be observed, maximum of its speed is record-
ed not seldom at the level of 0.5 — 1.0 m. Temperature
profile may have the curve at the same height, in the
other cases it takes the form of a straight line in semi-log-
arithmic coordinates.

When the pronounced valley wind get recorded on
the glacier tongue, only the lowest air layer is cooled (to
25 cm above glacier surface), temperature difference in it
may reach 10°, upper than this layer lapse rate is less than
1°/m. This fact is caused by strong warm advection, char-
acterized, besides high temperature, greater wind speed
(in comparison with glacier flow).

On the ground of observations on Medvezhiy
Glacier (the Pamirs) it has been established, that the
parameter of aerodynamic roughness is larger by one
order of magnitude if valley wind takes place, than in
catabatic one, that extremely promotes more intensive
turbulent exchange.

4. On Devon island, in Canadian archipelago, on
Antarctic ice shelves, as well as on Vavilov ice cap, in
archipelago Severnaya Zemlya, considerable vertical tem-
perature gradients were repeatedly fixed in small air layer
(observations were realized with the help of 5 — 10-

meters masts). G.H. Liljequist has called this phenomen
as “thermocline”. Thermocline may be found at any
height (in the limits of observation layer) and in different
parts of day. Its typical peculiarity consists in temperature
fluctuations during the day, and sometimes — wind speed
maximum is registered at the same height, as thermocline.

Some authors connect the thermocline origin with
destruction of turbulence at the height of wind speed
maximum, and also with transition from laminar regime
to turbulent in certain layer, that is typically for still. One
of reasons may be the disturbance of homogeneity and
stationarity due to advection of warm air from valley
slopes or destruction of internal gravitational waves in
near-glacier air layer.

Thermocline has great importance for vital activity
of glaciers, as it is boundary between warm and cold air,
cooling in the result of contact with glacier surface and
flowing down the glacier; therefore it contributes to con-
servation of its mass.

5. The specialized research of changeability of the
air temperature at different levels and its vertical gradient
was realized on Obruchev Glacier (the Polar Urals). As a
result the important conclusions have been obtained,
concerning of methods, which allow to get starting data
for estimation of turbulent exchange parameters, It was
discovered, that the temperature fluctuations are acciden-
tal at the certain levels, they are in simultaneous and
unsynonimous. The amplitude of temperature difference
variations in the layer of 1.0 — 0.25 m changed from 0.4
to 5,7 °C within one hour, and standard deviation equaled
1.30°. In this case the great changeability of temperature
may point out thermocline existence. The other explana-
tion is that, meteorological station was situated in zone
where the valley and glacier wind contacted in the obser-
vation period. In such conditions the true air temperature
(and the other parameters) can be obtained at several lev-
els only as a result of continuous registration with non-
inertial sensing elements (see Fig. 28).

6. It is established, that for ice sheets of Arctic and
Antarctic radiation inversions (cooling of surface and
lower air layer in the night hours under clear sky) are typ-
ical, for mountain glaciers — advectional ones. The inver-
sion origin determines the form of temperature profile: if
the radiation inversion occurs, increase of wind speed
leads to decrease of temperature gradient, when the
advective inversion takes place — to its increase.

7. Many scientists critically appreciate the employ-
ment possibility of modern methods, applied for estima-
tion of turbulent exchange parameters on glaciers and
consider them unacceptable in all cases of sharp profiles
deviations on the certain levels from logarithmic-linear
ones. The other authors point out, that if the curve
occurs, it is possible to make use only the layer lower this
point.

8. The summary of the main studies on these theme
allows us to make the following conclusion: in the whole
the question concerning vertical profils of main meteoro-
logical parameters in the conditions of deep inversions
and catabatic wind on glaciers is investigated more com-
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plete, than applicability of methods for turbulent fluxes of
heat and water vapour computation in this situation, and
there is the basis for elaboration of new methods, suitable
to indicated conditions of local glacier climate.

9. The estimated data, which determine turbulent
heat and water vapour exchange of glacier surface, have
been obtained in several mountain-glaciated regions in
the fifties-eighties of the twentieth century, when the
composite glaciological researches were conducted, espe-
cially within IHD projects. But comparison and analysis,
given in studies, are rather difficult for some reasons:

a) imperfection of P and LFE estimation methods,
because of they were developed for plain conditions,
where such strong temperature inversions don’t occur, as
on mountain glaciers;

b) the use of different computation methods by
some authors;

c) different duration of observations periods and
time intervals for obtaining the mean values (part of day,
day and night, month, weather types, gradation of starting
parameters etc.);

d) gradient measuremets were carried out in one-
two points of glacier, that doesn’t allow to obtain repre-
sentative values of P and LE, since the variability of
parameters, which determine the rate of turbulent
exchange in different glacier parts, is wery great, and the
objective laws of these parameters variation in space up
till now have been not studied.

10. Under these circumstances the few measure-
ments of evaporation-condensation on mountain glaciers
are very valuable, when direct observations with the help
of lysimeters are realized. This method gives the opportu-
nity to put the real values of these parameters in some
regions and for certain weather types. Most detail and
long measurements of evaporation have been made by
I.M. Lebedeva in firn areas of high-mountain glaciers in
the southern and eastern Pamirs (5000 — 5100 m above
s.l.). Highest evaporation values reached 0.8 — 1.7
mm/day under dry, clear and windy weather. Since at
such high altitudes the air temperature near glacier sur-
face is below zero within most part of day, melting period
lasts only 3 — 6 hours, and evaporation increases just in
this time (up to 0.10 — 0.25 mm/hour).

On the basis of the data for some Pamirs-Alay and
Tien-Shan glaciers I.M. Lebedeva established some
objective laws of change with elevation of water vapour
exchange rate and starting factors, namely: the daily
evaporation growth is limited by decrease with altitude of
positive temperature and positive net radiation period
duration. In the whole the variation of daily evaporation
values with altitude is described by exponent, i.e.,
decrease of growth takes place up to certain level, where
evaporation is near zero. Hypotetic curve shows, that in
the Middle Asia evaporation maximum may be at the
altitude of 5500 — 6000 m; from 45 to 29° N it increases
two times (from 1 to 2 mm/day), at higher levels evapo-
ration considerably decreases at all latitudes. The mean
water vapour pressure changes from 6 hPa at the altitude
of 3 km to 2.5 hPa at 6000 m.

A.Il. Boaowuna

In the other mountain-glaciated regions the follow-
ing values of evaporation have been obtained in summer
months, when the direct measurements by lysimeter were
made. On the firn plateau of the southern slope of Elbrus
(3750 m) under clear weather the evaporation rate more
often made up 0.02 — 0.05 mm/hour, or to 0.5 mm/day.
On the northern slope of the Alay range (Pamirs-Alay
region) at the altitude of 4100 m the daily amount of
evaporation was in the limits only of 0.04 — 0.06 mm. On
Aletschgletscher (West Alps) after direct measurements is
was established, that evaporation prevailed in firn arca
(maximum is 0.25 mm/hour), on ice — condensation
(maximum is 0.10 mm/hour).

On the results of long-term direct measurements in
the Central Yakutiya and in Zailiyskiy Alatau (the north-
ern Tien-Shan) some objective laws of evaporation from
snow surface within cold season were established, which
may be used in the first approximation also for glaciers.
In Yakutiya, when the air temperature is lower than
-10 °C, the evaporation rate is infinitesimal and it is
expressed with hundreds parts of millimeter a day, or
2 — 5 mm a month. When the air temperature raises
higher than -10 °C, the evaporation considerably increas-
es, especially, if the wind velocity is more than 5 m/s,
and makes up 0.4 — 0.9 mm/day. The evaporation
amount for the cold season totals 8§ — 20 mm of water
equivalent. In the northern Tien-Shan (2300 m above
s.l.) the measured evaporation averaged 0.35 mm/day on
the northern slope of valley and 0.5 mm/day — on the
southern one, or 30 — 70 mm for cold season under the
air temperature from -10° to thaw.

In the whole direct method of evaporation measure-
ments gives us the possibility to determine its values, close
to true, but only for local conditions under the stable
weather without precipitation. Estimation of water vapour
exchange for the whole ablation or accumulation period
remains problematical.

11. The author of this work doesn’t conside all
information on the components on mountain glaciers sur-
face heat balance and its structure, obtained in glaciologi-
cal publications, due to some vagueness and limited pos-
sibility of computed values of P and LE comparison for
different regions. In all investigated regions of the tem-
perate and subtropical latitudes net radiation makes up
the main quota in the input part of heat balance — from
70 to 98% (see Table 2.3 and Fig. 29). Variations of net
radiation are very great in different glaciated regions, that
is connected so with the role of starting factors (albedo,
cloudiness), also with choice of observation period.

Parameters P and LE were compared only for those
glaciers, where they have been estimated by the same
method (Laykhtman), except of the Aletschgletscher. The
results showed, that almost in all examined regions —
from Alps to Kamchatka — evaporation prevails in firn
and ice areas (except the West Caucasus, Altay and abla-
tion area of Aletschgletscher) and in relative units it totals
no more, than 10% of total heat amount (but it equals
20% in Kamchatka due to very strong winds and low val-
ues of net radiation). Turbulent flux from air makes up
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mainly 10 — 20% of total heat income, depending on
absolute values of radiation balance.

12. To determine the combined part of heat balance
turbulent component (P+LE) by indirect way, we have
used generalized results of investigations published in
some works. For some glaciers or glaciated regions con-
nections of heat balance components with certain param-
eters examine. So, on the basis of observations on the
Middle Asia glaciers, generalized by V.G. Konovalov, we
have established, that only at altitudes of 3.4 km (July —
August) and 3.2 km (September) energy of short-wave
radiation B, ensures all losses of heat on snow and ice
melting. On the lower glaciers B, ensures only 67% of the
total heat expense on melting, the other heat comes from
turbulent exchange. At an altitude more that 3.4 km cor-
relation of short-wave radiation balance and heat losses
on melting is the other: only 50 — 80% radiation energy
spends on melting, the rest of heat (hypothetically) goes
to long-wave radiation, heating of glacier upper layer and,
it is possible, on evaporation (see Table 2.4).

On the basis of relationship graphs of air tempera-
ture and absorbed solar radiation B, with glacier ablation
mainly for moderate latitudes (from the Polar Urals to the
Pamirs), which were composed by O.A. Drozdov and
G.I. Mosolova, we have estimated parameter B, part in
total expense of heat on melting for different air tempera-
ture. As a result the following conclusions have been
obtained (evaluation is tentative).

A. If the air temperature is close to freezing point,
under all considering values of By, 100 — 500
cal/(cm2-day), only 20 — 75% of radiation energy spends
to melting, the other — to heating of sub-surface glacier
layer and (or) to long-wave radiation (see Table 2.5).

B. If the air temperature is 5 °C and values of B,
equal 100 — 200 cal/cm?, radiation energy provides 50 —
80% of heat, spending on melting, the rest is evidently
made up with condensation heat. When the daily values
of B, total 300 — 500 cal/cm?, it spends not only on
melting, also on evaporation and long-wave radiation.

C. Under air temperature of 10 — 15 °C the heat
part, spending on melting at the expense of solar radia-
tion, charply decreases and for different values of B,
makes up 20 — 55%, that means the great contribution of
(P+LE) in the input part of heat balance, when the air
temperatures are high.

13. We have fulfilled experimental surveys in abla-
tion area of the Medvezhiy Glacier in July — August of
1978, which included ice surface lowering measurements
for 5-days periods at 12 cross-profiles, situated on the
glacier terminus with the length of about 3 km in the
altitude interval 3080 — 3420 m above s.l. Short-wave
radiation balance was estimated for every profiles and
every 5-days intervals on the results of total radiation
observations in one point and albedo at profiles. In the
Pamirs the summer of 1978 was sunny, dry and warm.
Mean day-time air temperature made up 10 — 17 °C in
the lower part of glacier, global radiation equaled 420 —
750 cal/(cm?2-day), long-wave radiation balance was
close to zero.

The ratio of the short-wave radiation balance to
heat losses on melting B,/rW was estimated for every pro-
files and every 5-days intervals (see Tables 2.6 and 2.7).
As the result of these data analysis it was ascertained, that
under the air temperature near 15 °C radiation heat
ensures approximately 65 — 75% of all expenses on melt-
ing, the rest is made up for turbulent heat, and part of
which (as show indirect estimates) spends also on evapo-
ration, Under the air temperature about 10° only radia-
tion melting takes place, since ratio B,/rWis close to one.

14. For the first time in russian (may be, in the
world) glaciological practice V.N. Adamenko has received
the distribution scheme of (P+LE), where E is condensa-
tion, as the difference of the heat expenses on melting
and net radiation almost for entire surface of IGAN
Glacier (the Polar Urals) for the period from 23 July to 3
September, 1959 in the whole on the basis of detail snow
and ice melting measurements and estimation of direct
solar radiation. As a result of radiation balance, heat out-
put on melting and (P+ LE) distribution analysis the men-
tioned author has made some important conclusions.

A. Variability of the component (P+LE) in the lim-
its of glacier surface is very great and it considerably
exceeds of radiation balance variability. Thus, in the lim-
its of ablation area parameter (P+LE) at the distance of
200 — 300 m differences more than three times, while net
radiation varies on entire glacier surface less, than two
times. That’s why the space variations of rW mainly
depend on variability of (P+LE). In the limits of glacier
the part of (P+LE) varied from 0.20 to 0.80 and averaged
about 0.50 of the total heat losses on melting. Daily sum
(P+LE) equaled 70 — 233 cal/cm?.

B. In the limits of one glacier the space variability of
heat balance components has the rank of geographical
variability. Other words, the variation of heat balance
structure in the limits of one glacier is commensurate with
its structure variation in different geographical regions of
modern mountain glacierization.

C. The important methodics conclusion is that:
control of heat balance components representation,
which were got after measurements in one-two points of
glacier, is necessary, since these points can be chooses by
accident and not reflect the typical peculiarities and ener-
gy exchange values on this glacier. Note, that the problem
on representation of permanent site for meteorological
observations on glacier is not decided up to-date
(Adamenko’s work was published in 1968) in spite of its
obvious urgency and significance.

15. After Adamenko’s study we have used existent
knowledge obtaining of (P+LE) for entire (or the greater
part) glacier surface on the basis of estimated values of B,
and snow melting observations and carried out experi-
ment surveys on Obruchev Glacier (in the same region, as
IGAN Glacier). Change in methodic consisted only in
fact, that detailed measurements of snow surface lowering
with light wooden stakes were carried out every day (dur-
ing 19 days in July — August, 1977).

There were 120 stakes, instailed in square net in the
limits of glacier part, covered by seasonal snow (approxi-
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mately 0.2 km?2, or 2/3 of glacier square). Direct solar
radiation was computated for every days with considera-
tion of slope angle and orientation of the separate parts of
glacier surface. Long-wave net radiation was assumed to
be equal to zero in conformity with the data of actino-
metric measurements in sloping part of firn area.

For period of cloudless, warm weather (5 days)
schemes of B, rW and (P+LE) were made (see Fig. 32).
The analysis confirms Adamenko’s conclusion, received
on IGAN Glacier: 1) variability of (P+LE) on glacier sur-
face is much more, than of net radiation and it deter-
mines space fluctuations of head losses on melting (rW);
2) the part of (P+LE) in rW varies from 45 to 75% and in
the average makes up about 50%. Daily sum (P+LE)
equaled 280 — 400 cal/cm?.

Distribution of #W in the limits of snow part of gla-
cier, typical for clear, warm conditions, remains for over-
cast, cool weather. Computation method of Laykhtman
turned out to be useless under ultrahigh air stability: for
the warm, clear weather computated values of (P+LE)
were 6 — 8 times lower than those ones, which were
obtained as the difference W and B.

16. When summing up of different scientists studies
results, stated in chapter 2, it may to pick on the most
important grand totals.

A. In those glaciated regions, which are character-
ized by low level of temperature and little rate of air sta-

A.Il. Boaowuna

bility, computation methods for determine P and LE,
apparently, may be used, if even relative error is more,
than 100%, since their absolute values are comparable
with measurement errors of B and rW.

B. Under higher air temperature (approximately
higher, than 10 °C) heat and water vapour turbulent flux-
es estimation gives great errors, and it is useful to apply
the method, developed by V.N. Adamenko, i.e., to put
(P+LE) as the rest part in the equation of heat balance,
while measuring B and rW thoroughly, for long period
and as far as possible for entire glacier surface or its sepa-
rate parts.

C. Direct measurements of evaporation-condensa-
tion have independent value, since they allow to receive
an idea about water vapour exchange of glaciers, which is
close to true, though only for some weather conditions.

D. The following meteorological problems remain
to be solved when studieng of mountain glaciers exter-
nal mass and energy exchange: development of meth-
ods for computation of turbulent exchange parameters
P and LFE on the basis of gradient measurements(or
another data) under strong inversion and catabatic
wind (a) and establishment of the objective laws of the
main parameters distribution on entire glacier surface,
which determine the rate and variability of heat and
water vapour content (also their vertical gradients) and
also wind speed (b).
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I'nasa 3

ME30- U MUKPOK/IMMAT JIETHUKA

Me30- 1 MUKPOKJIUMAT TOPHBIX JIEAHUKOB — OJVH
13 HauboJsee CIOXHBIX M0 CPABHEHUIO C KJIMMATOM JIpy-
IUX TUIIOB JaHAmagToOB. DTO 00YCIOBICHO KaK OCOOCH-
HOCTSIMM JIESITeIbHOW TMOBEPXHOCTU, TaK U, B OOJbIION
CTEMEeHU, POJIbI0 MECTHOW LIMPKYJISIIMU BO3AyXa, KOTO-
pasi, B CBOIO Ouepe/ib, 3aBUCUT OT pefibeda, TeMrepaTypbl
MOBEPXHOCTU OKPYKAIOIIUX CKJIOHOB M CBOOOAHOI aTMO-
ctepsl, a TakKe OT XapakTepa IMOrojbl, KpyITHOMACIITa0-
HbIX CUHOIITUYECKUX MPOLIECCOB U IPYTUX (HaKTOPOB.

Kak crnpaBeqinBo OTMETWJI B OMHOM M3 CBOMX pa-
6ot A.X. Xpruan (1938), “...MUKpOKIMUMAT JIeAHUKA
MPEICTaBIsIeT CO00M HAMIYYIINil, KaKO TOJIHKO MOXKHO
cebe IIpeacTaBUTh, IPUMEP “HECAMOCTOSITCIBHOIO” MM-
KpokKjuMaTa”. OTO MHEHUE MOXHO OTHECTH IOJHOCTBIO
JIUIIb K TOPHBIM JIEAHUKAM, KOTOPbIE 3aHMMAIOT HE3Ha-
YUTEJIbHYIO TIIONIAb MO CPABHEHUIO C OCTAIbHBIMU BU-
JlaMU TIOBEPXHOCTHU, OKPYXAWIUMU UX (KAaMEHUCTBIN
WA TPABSTHOM TTOKPOB U JP.).

IlepeuuncnenHbie Bbillle AKTOPbBI, CPEA KOTOPBIX
HaJl0 0C000 BBIIEIUTHh B3aUMOIECHCTBUE MECTHOU 1IMPKY-
JISIUUU 1 penbeda, CYIIeCTBEHHO BIUSIOT Ha U3MEHEHUE
METEOPOJIOTUYECKUX 3JIEMEHTOB KaK Ha CaMOM JIE[IHUKE,
TaK U B MPUJIEAHUKOBOW 30HE, OCOOEHHO B TOW 4YacTU
MIOJIMHBI, KOTOpasi pacmojiokeHa Huxe jeaHuka. Han
JIENHUKOM, Ojaromapsi MHBEPCUOHHOMY, YCTOWYUBOMY
pacrpeneieHuo TeMIepaTyphbl, OXJaxaeHue atMochepbl
HEBEJIMKO M OHO PACIIPOCTPAHSETCS 0 HEOOJbIINX, TO-
psiiIKa HECKOJIBKUX JIECSITKOB METPOB, BBICOT.

Ocoboe MecTo Mpu U3yYeHUN ME30KIMMaTa JIeTHU-
Ka ¥ TIPUMBIKAIONIETO K HEMY MPOCTPAHCTBA 3aHUMAIOT
METOJIbl OTIpEAeJICHUsI TaK Ha3bIBAEMOTO “TeMmIiepaTyp-
HOTO cKayka”, T.e. U3MEHEHUS TeMIlepaTypbl BO3ayXa
MpU TIepexojie C HEJEJHUKOBOW MOBEPXHOCTU Ha Jie/-
HUK. Pe3ynbrarsl 3TUX MCCIEAOBAaHUN UMEIOT OOJIBIIOE
MPaKTUYECKOEe 3HAYEHUE MPU pacyeTax pasIMuHbIX TJIsi-
LIMOJIOTUYECKUX [TapaMeTPOB.

CroxHasi UMPKYJISIIKST BO3yXa B Mpenesax JeJHU-
Ka U OKPYXalollluX ero rop, T.e. OAHOBPEMEHHOE WU
MocCJieI0BaTeIbHOE MPOSIBJIEHNE JeIHUKOBOTO, CKIOHO-
BOTO, TOPHOTO WJIM JOJMHHOTO BETPOB OIpPEAECIISIET CTOJIb
K€ CJIOKHOE W CUJIBHO M3MEHSIOIeecs] BO BPEMEHU U B
MPOCTPAHCTBE pacrpee/ieHne OTAEIbHBIX METEOPOJIOT -
YECKHUX BJIEMEHTOB — TEMIIePaTyphbl U BIAXKHOCTU BO3MY-
Xa, CKOPOCTU BETpa, W 3TU TMPOLECCHl HE al0T BO3ZMOX-
HOCTU OLIEHUTh JOCTOBEPHO C MOMOIIBIO MMEIOIINXCS
METOJOB BEJIMUYUHBI TypOYJEHTHBIX MOTOKOB TeIUia U
BJIarM HAa TOPHBIX JIEMHUKAX.

MecTHble BeTpbl YaCTUYHO OMNPEAETISIOT U ME30KIIU-
MaT TIpWIEAHUKOBOI 30HbBI, OCOOEHHO B T€X YaCTSIX JOJIWH,
KOTOPbIE PACITOJIOKEHbI HIKE JIEAHUKOB, a TAKXE B Tpejie-
JIaX IECSITKOB WM MEPBbIX COTEH METPOB HaJl JIETHUKAMMU.

3.1. Mectnasg mupkyiasimus. Oénpi

B psime dynmameHTanMbHBIX padoOT, IMOCBAIICHHBIX
paccMmarpuBaeMoMy Borpocy (Bypman, 1969; I'eabMrobii,
1963; Hposnos, rnaBa I B MoHorpadum “KpymHeiimme
nemauku CpenHeit Asun — yenHukyn PemaeHko u 3epaB-
maHckuit”, 1967), metaabHO OINMMCHIBAIOTCS OCHOBHBIC
TIpoleCChl, (OPMUPYIOIINE TOPHO-TOJIMHHYIO LTMPKYJIS-
LIMIO ¥ JIETHUKOBBIN BeTep. BbimenuTh B YuCTOM BUIE BIIU-
STHUE KaXKI0TO M3 3THX MPOLIECCOB B Mpeesiax JISTHUKOB 1
TIpUJIETAIONIE YacTH TOJMHBI He TMPEACTaBIsIeTCS BO3-
MOXHBIM, OCOOEHHO B HOYHOE BpeMsl CyTOK. MOXHO
JIWIIIb TIEPEYMCIIATD TJIaBHbIE (DAKTOPHI, CIIOCOOCTBYIOIINE
HX Pa3BUTHIO: a) TOPU3OHTATIBHBIE PA3INIMS B TeMIIepaTy-
pe pa3HbBIX BUIOB JICSITEIBHOI MTOBepXHOCTHU (Opr30Bast Co-
cTapisitonias); 0) pa3nuus TeMIIEpaTypbl BO3AyXa BOIM3U
CKJIOHA M B yAaJICHUM OT HETO; B) pa3HbIil Bec OPU30BOI 1
CKJIOHOBOH COCTABJISIFOIICH; T) UBMEHEHUE XapaKTEPUCTUK
penbedha — yrila HaKJIOHA, OPUEHTALIMM — B Pa3HBIX Yac-
TSX JTOJIMHBI; 1) pa3iNyus B TEMIIEPAaType CKJIOHOB 1 aTMO-
cepsl B TeueHUe OOJIbIIEI YacTU CYTOK; €) CTeTeHb 3a-
CHEXXEHHOCTH WJIM OTOJICHHOCTH CKJIOHOB; 3X) B3aMMOJICHi-
CTBHUE OOIIEH M MECTHOM IMPKYJISIINN; 3) pas3INdusl CXeM
JTHEBHON M HOYHOM IIMPKYJSIINM, CBSI3aHHBIC C JIGAHUKO-
BBIM BETPOM; M) pasIvuus TEMITEpaTyp BO3ayXa Hal Xpeo-
TaMH ¥ CBOOOAHOI aTMOC(ephl Ha TOM Xe BEICOTE; K) Ha-
pylIeHre 3aMKHYTOU IUPKYJAIUUA B IOJWHE Ojaromaps
Pa3BUTHUIO JIEAHUKOBOTO BETpa M “BMEIIATEILCTBY OOILEH
LIUPKYJISIIIANA aTMOC(hEPHI.

Kak moguepkuBaet O.A. [Ipo300B, cOraacHO TeopeMe
o uupkyasauuu (chopmynupoBaHHoit B. beepkHecowm eiiie
B Havyasie XX B.), HarpaBjJIeHUe ABMXKEHUS HODKHO WATH
OT TpaJMeHTa NaBJieHWS K TPaaueHTy TUIOTHOCTH. [Toka
TJIOTHOCTh BO3IyXa C BBICOTONM mamaeT (TpW M3MEHEHUU
Temreparypbl B mHTepBaie ot 1 1o 3,42 °C Ha 100 M BbICO-
ThI), HaJl HATPETHIM MECTOM JIOJDKEH ITPOMCXOMUTH TIOMBEM
TETUTOTO BO3MyXa; KOMIICHCUPYIOIIEe ero ONMyCKaHWe BO3-
Jlyxa HaOomaeTcs Hax 0oJiee XOJIOIHBIMU MeCTaMu U
cpaBHUTENBHO MW dy3HO, T.e. Haa OONBIIUMU TLIOIIAMI -
mu (KpymHeiiime nemHuKM. .., 1967).

Teopema o LMPKYISLINY TTO3BOJIMIIA OOBSICHUTD TOP-
HO-JIOJIMHHYIO LIMPKYJISLIUIO HEe KaK CJIEACTBUE TePMUYEC-
KOTO BO3MYILIEHUSI TIOJISI IaBJICHNsI, a KaK pe3yibTaT obpa-
30BaHMS CUCTEMBI M300apO-MU30CTEPUICCKUX COJICHOUIOB
(Tpy60K)”. TToc/eqHIe BO3HUKAIOT B Pe3y/IbTaTe TepMUUe-
CKOT0 BO3MYILIEHUSI T0JIs1 yAedpHOro oobema. CorinacHo
9TOH cXeMe, B IHEBHbIE Yachl Ojaromapsi IporpeBy BO3MIY-
Xa HaJl CKJIOHAMU MPOWCXOAUT OITyCKaHWE MOBEPXHOCTEN
PaBHOTO YIEJIbHOTO 00beMa, YTO M TMOPOXaAaeT U300apo-
M30CTEPUYECKYI0 LIMPKYISALIUIO BO3ayXa, TOAHUMAIOIIETO-
csl TIO CKJIOHaM M OTTEKAlOIIEro OT BO3BBILIEHUST B 00OpaT-

*
M3OCTepr — JIMHHUU UK NOBEPXHOCTH, coeguHAoW e TOYKHU C OAUHAKOBbIMKU 3HA4€HUAMU yOe/IbHOro obbema BO3A4yXa.
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HOM KOMIICHCAIIMIOHHOM TIOTOKe. B HOUHBIE Yachl IIUPKY-
JIALMS TTPUOOPETaeT TIPOTUBOITONIOXKHOE HAITPaBICHUE.

Kpome kimaccudeckoil HUPKYJISAIUNA CPAaBHUTEIHLHO
KPYITHOTO MaciuTaba B BUAE 3aMKHYTBIX “Kojiec”, HaOJIo-
JTAeTCS W IPYTOM BUI LMPKYJISIIIUOHHBIX ABVDKEHUM, YUCTO
IPaBUTALIMOHHBIX, KOTOPbIE OCOOEHHO OTYETIMBO IPOSIB-
JITIOTCSL HOYBIO. DTO KaTabaTUYECKMiA CTOK, COTPOBOXKIA-
IOIIUIA IIUPKYIISIIUIO0 00BIYHOTO TUMa. CyIIecTBYeT W ero
JTHEBHOM aHTUIION — aHA0ATUYECKUI (BOCXOISIINIL) BETep
B BUJIE TTPU3EMHBIX TEUCHU, TIOJI3YIIMX BBEPX IO CKIIOHY.
Takum 06pazom, IPUPOAA TOPHO-TOTMHHON ITUPKYJISLIMKA
MOXET OKa3aTbCsl TBOMCTBEHHOM. ['paBUTAILIMOHHBIC KOM-
MTOHEHTHI CYIIECTBEHHO TPaHCHOPMUPYIOT U aAedopMUpy-
10T LUPKYJISILIMIO, TIPSICTABICHHYIO COJICHOMIAMM.

TopHBIT BeTep y TMMOBEPXHOCTH 3eMJIM OTIMYACTCS
XOPOIIIO BBIPAXXEHHOMW JIJAMUHAPHOCTBIO, YTO CBSI3aHO C
YCTOMYMBOCTBIO BO3ayxa (MHBEpCUEii), HO BBILIE €T0
TYpOYJEHTHOCTDb HOJKHA ObITh BennKa. CTpyKTypa Top-
HOTO BeTpa BO MHOTOM HAITOMUHAET CTPYKTYPY XOJOTHO-
ro ¢poHTa. Ero akTmBHOCTb COCpeOTOYeHA B MPU3EM-
HBIX cJTOsIX. JIONMMHHBIN BeTep pa3BUBAeTCs TJIaBHBIM 00-
pPa3oM B BBINIENIEKAIINX CIOSIX U TIPOSIBIISICTCS Y TIOBEPX-
HOCTHU 3€MJIM HEITOJIHO U HETIOCTOSTHHO; MPHU3eMHbIE Ha-
OJIIoIeHUsT TOJIMHHOTO BeTpa cjabo OTpaXaloT ero pe-
XKUM Y pa3BUTHE. DTO COMMKAET €ro ¢ TeIUIBIM (PPOHTOM.

Ha rpaHuiie OTKpHITOTO JIbla U MOPEHBI (MU TT0Y-
BbI) THEM BO3HUKAIOT OOJIBILINE, ITOPSIIKA JECATKOB Ipary-
COB, KOHTPACThl TeMIIepaTyphbl, JOCTAaTOYHbIE TSI (hOPMU-
POBaHMSI CBOEOOPa3HOTO MUKPOMPOHTA, CIIOCOOCTBYIOIIIE-
TO TPOABIKEHUIO XOJIOMHOTO BO3MyXa BHU3 IO CKJIIOHY U
BBITECHEHUIO TEIJIOTO BO3/IyXa B 00Jjiee BBICOKHE CIIOM.
JlemHVKOBBI BeTep JOJDKEH PACIIPOCTPAHSTLCS HIDKE JIeI-
HMKa W COTPOBOXIATBCS MPOTUBOTOKOM B BBITIEIICKAIIIMX
ciosx atmocdepnl. H.®D. 'ebMrosibll OTHOCUT JIETHUKO-
BBIM BeTep K KaTabatmdeckuMm aprokeHusM. O.A. JIpo3mnoB
3aMeyvaeT, YTO 3TO, BEPOSTHO, CIIPABEIIMBO B MOMEHT €T0
BO3HMKHOBEHMSI, HO BPSIZI JIM COOTBETCTBYET OMNPEICICHUIO
KaTabaTUYHOCTH, KOTHa TMpOoIecCc CTaOUIU3UPyeTCs U
chopmupyeTcs MPOTUBOTOK. MHBepcus Ham JIETHUKOM
YCUJIMBAET TPAaBUTALIMOHHYIO COCTABIISIONIYIO.

P. bappu (1984) naet Gosee mpocToe ornpeseneHue
KaTabaTUIeCKOTo BeTpa — BTO HMCXOAALIWN TIOM BIIMS-
HUEM CWIbI TSKECTU CTOKOBBINM BeTep, MYIOIIUN BHU3
BIOJIb JIIO0OI HAKJIOHHON TOBEPXHOCTU. 31eCh HE y4u-
THIBAIOTCS Pa3JINYUs B TEMIIepaType M IJIOTHOCTU BO3Y-
Xa B pa3HbIX YaCTSIX JOJUHBI.

Ipruncaute GEHBI K MECTHOM LIMPKYJISIINUA MOXK-
HO JIMIIb YCJIOBHO, TTOCKOJIBKY OHU SIBIISTIOTCSI BETPOBBI-
MU IIOTOKaMM 0OOIIel mUpKyxsinuu atMocdepel. Ho ux
BJIMSTHUE Ha ME30KJIMMAT JICATHUKOB B KaKOW-TO Mepe JIO-
KaJIbHOE, OTpeleIsieMOoe MECTHBIMU OCOOEHHOCTSIMU pe-
nbeda. CymecTByloT aBa Tuma (GEHOB, Pa3INIaIOIINXCS
10 CUHOTITUYECKUM YCJIIOBUSIM WX BO3HUKHOBeHM. [Tpu
TepeMellieHUN IIUKJIOHA Haj TOPHBIM PErMOHOM XOJIOM-
HBIN BO3IYX OCTAeTCsl Ha OMHOM CKJIOHE XpeOTa, a Tel-
JIBIA TIepeBaJIMBACT M anuabaTUIeCKW HarpeBaeTCsl, BbI-
3bIBasi TIOBBIIIIEHUE TeMITepaTypbl. Takasl Toroga compo-
BOXIAeTCsT 00JJaYHBIM BaJioM M OcaakaMu. JIpyroil T
(EHOB — BHYTPUMACCOBBIN, aHTULIMKIOHAJBHBIN, KOTIa

A.Il. Boaowuna

MMeeT MECTO TMHAMUYeCKOe HarpeBaHWe IPU CXKATUU U
ocemaHnu Bo3ayxa. Ero HaseiBaioT “dEHOM u3 CBOOOMI-
Hoit atMocdepnl” (AnucoB u Ap., 1952). OH conpoBox-
JTaeTCsl SICHOM TETUION TOTOMOM M BBIpaXkaeTCs B TOBBI-
IIEHUU TeMIIepPaTyphbl M TMOHKEHUM abCOJIOTHON M OT-
HOCUTEJIbHOW BJIaKHOCTH B BEYEPHME M HOUYHBIC YacChl
cytok. D.A. bypman (1969) momuepkuBaet, yT0 MOpdO-
JIOTMYECKHUM TIPpU3HAKOM (héHA TAKOTO THUIIA CIIYKUT He
JMIOCTUKEHHUE TEMIIepaTypoil M BIIaKHOCTBIO HEKOTOPBIX
KPUTUYECKUX 3HAYCHUI, a HapyllleHue HOPMaJIbHOTO XO-
Jla 9TUX TapaMeTPOB WIM IOCTHKEHUE UMU HEOOBIUHBIX
JIUIS1 JAaHHOTO MECTa M BPeMEHU BEJTMYMH.

PaccMoTpuM 0COGEHHOCTH MECTHOM LIUPKYJIAIIUN B
OTIEJIBHBIX JICTHUKOBBIX pailoHaX, Tyie TPOBOAMINCH KaK
MpU3eMHBIC, TaK W IIapONMUJIOTHbIC HAOIIONCHUS, Aal0-
1€ BO3MOXHOCTb M3YYUTh BEPTUKAIBHYIO CTPYKTYPY
TOPHO-IOJUHHBIX W JICTHUKOBBIX BETPOB, OTMIPEICIUTD UX
MOIITHOCTh ¥ TIOBTOPSIEMOCTD B Pa3HOE BPEMSI CYTOK.

HccrenoBaHusT MECTHOM LUPKYJISIIUA C TTOMOIIIBIO
asposorndeckux MetonoB B Anbiiax 1 B CCCP Havanuch
eme B 30 — 40-x rogax Hamero crojietusi. Haubonee ne-
TaJbHblE HAOJMIOACHUS, TTPOBOIUBIINECS B JIGAHUKOBBIX
paitonax Kaskaza, npunamiexar A.X. Xpruany (1938,
1947, 1948).

B utone 1938 r.,u3yuast ieTHUKOBBI BETEp Ha Jie/-
Huke besenru, A.X. Xpruadn yCTaHOBHUJ PsiI 3aKOHO-
MEpHOCTEl, He OTMEUaBIIUXCS paHee. SI3bIK 3TOro Jiem-
HUKA UMEET JUIMHY OKOoJIO 19 KM, OH OpUEHTHUPOBaH C
Joro-3amnajaa Ha ceBepo-BocTOK. MoiiHas beseHruiickas
cTeHa (C HECKOJBbKMMM BEPIIMHAMU, JOCTUTAIOIIUMU
4,5 — 5 kM), 3aMBIKapIIAas IUPK, CIYKUT BaXKHBIM (haK-
TOPOM 3HAYMUTEJIBHOTO Pa3BUTHS JICTHUKOBOTO BeTpa.
IMpuseMHBIe HAOMIOAECHUS 32 OCHOBHBIMHM METECODJIEMEH-
TaMM TIPOBOJIUJIVCHh B HECKOJBKUX IMyHKTaX Ha TOIepey-
HoM npoduiie B 3,6 KM BbIIlIe KOHILA jJegHUKa. [Ipu
6JIATOTIPUSATHBIX YCIOBUSX (BBICOKOW BJIAXKHOCTH) OTME-
yajach 30Ha MUKPO(POHTAa B TOM MecCTe, Tlie CTPYs JO-
JIMTHHOTO BETPa BBITECHSUIACH JICMTHUKOBBIM. B aTHX ciy-
yasx Habomate I GUKCUPOBaAIM TTOJIOCY TYCTOrO TyMa-
Ha, TepeMelIaBIIerocs BBepX IO JIEAHUKY, MPUYEM Ha-
KJIOH (PpOHTA 10 OTHOIIECHUIO K TTOBEPXHOCTH JIGTHUKA
coctaBisil 1/4 vnu MeHble, YTO CBSI3aHO C OOJBIIUM
BJIMSTHUEM TPEHMUSI.

Ot1MegaeTcs, YTO HOYBIO “peka” JIETHMKOBOIO BET-
pa uMeeT OECUMCIIEHHOE KOJHUYECTBO MPUTOKOB, HECY-
WX TeTUTBIA BO3MYX, KOTOPBIM MOCTYIAET CO CKATMCTBIX
CKJIOHOB, CUJIbHO HarpeThix THeM. OIMH U3 BaXHBIX BbI-
BOJIOB aBTOpa 3aKJIIOYaeTCsl B TOM, UTO KakK Obl HM OBLT
BEJINK JIEAHUK, M TeMIlepaTypa, M BIaXHOCTb BO3IyXa
HaJI HUM 3aBUCSIT OT XapaKTepa OKPYXalOIIUX TOPHBIX
CKJIOHOB (3aCHEXEHHBIC WJIM CKaJIMCThIC, HArpeThie).
DTOT GakT BO MHOTOM OIIpeAessieT MECTHYIO ITUPKYJIsI-
LIMIO, TIOJIE METEOdJIEMEHTOB M, B KOHEYHOM cYeTe, MH-
TEHCUBHOCTb TasTHUSI JIbJA.

B utone — aBrycte 1946 1. A.X. XpruaHom ObLTH
npoBeneHbl padboThl Ha lleiickom nemHuke (paiton Ma-
MMCOHCKOTO TIepeBaJia) U B BEpXHEH YacTU ero JOJIH-
HBI B TpeX NMyHKTax. S3bIK JIeAHWKAa OPUEHTUPOBAH C
JoTo-3amaja Ha CeBepO-BOCTOK, €ro JJWHA COCTaBJISCT
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okoi0 3 kM. B pesynbraTte HaOmOmeHUN OBLIO ycTa-
HOBJIEHO, YTO MOIIHOCTb CJIOSI JOJMHHOTO BETpa H0-
cturaja | KM ¥ MaJlo MeHSIJIach B TeUeHUE JHsI, BO3pa-
cTas ¢ yBeJIMYCHNEM HEYCTOMYUBOCTHU CTpaTUDUKAIIUU
atmocdepsl. Hag HMM pacrioyiarajicsa Xopouio BbIpa-
JKEHHBIN 0OpaTHBIN MOTOK. ABTOP BBICKA3bIBaeT MpPEI-
MOJIOXKEHNE O TOM, YTO MOJMHHBINM BETEP CKIIAIbIBACT-
¢ u3 “BeTpa CKIOHOB” U “TopHOTO Opm3a”, o0yciIoB-
JICHHOTO Pa3iWYMsIMU B TETUIOBOM OajlaHCe BEpXHEU U
HUXXHEW 4yacTeil MOJWMHBI. MakcuMaibHas CKOPOCTh
MOJIMHHOTO BeTpa pukcupoBanach Ha 1/4 BbICOTHI BCe-
ro cios. [OpHBII BeTep, YCUIMBABIIMIICA BO BTOPYIO
MOJIOBUHY HOYM M TIPOJOJIKABIIMICS TIOC]e BOCXOIa
ConHia, ciabee M MeHee YCTOWYMB, YeM TOJWHHBIN,
€ro BepTUKaJIbHAasl MOIIHOCTb MeHbIe. B oTimume oT
JIOJTUHHOTO, TOPHBIN BeTep He SBISIETCS BETPOM XOPO-
el TTOroAbl U HabJomaeTcsl Takke Py 00JaYHOCTU U
ocankax (To HalleMy MHEHMIO, 3TO MOXET OBITb CBS-
3aHO C OpPUEHTallMell s3bIKa, COBIajaplleil ¢ Hambo-
Jiee 4acThIM HamlpaBJeHUEM OOIIMX MOTOKOB aTMO-
chepHOMN MUPKYIISAINN).

MomHOCTh JIGTHUKOBOTO BeTpa Kojebanach oT 110 m
yrpoM 1o 45 M mHeM. BHyTpm moroka HaGmomanuch 00-
Iee HUCXOMASIIee ABMKEHUE BO3AyXa W TUBEPreHIINs,
00yCJIOBJICHHAsT BBITTYKJION (hOPMOIL JIETHUKOBOTO SI3BIKA.
HecmoTpst Ha He3HAYMTENBHYIO TOJIIIUHY CJIOST JIEAHUKO-
BOTO BETpa M €Tro HeOOJBIIYI0 CKOPOCTh (TopsiaKa 3 M/c),
B JHEBHBIC Yachl OH OTTECHSUI TIOTOKM JOJWHHOTO BETpa
B Oosiee BbICOKME ciou. [1o-BUAMMOMY, UMEHHO C 3THM
CBsI3aHa TOPBIBUCTOCTH JIEAHUKOBOTO BeTpa MTHeM. Mak-
CHMYM CKOPOCTM OTMEYEH Ha BBICOTE HECKOJbKUX MET-
POB HaJl yPOBHEM JICTHUKA.

B ropHo-negHuKoBOoM OacceitHe AKTpy (AJTaii,
Cesepo-Yyiickmii xpebeT) 6a3MCHBIC IIAPOIMIOTHEIC 13-
MEepEeHUSs BBIMOJHSUIMCH B JIETHHE Ce30HBI 1963 1 1965 rr.
y nenauka Mansiit Aktpy (Crnynkuii, Konosanosa, 1972;
Cayukuit, 1973; Jlennuku Axtpy, 1987). Ilnomans ero
2,5 xM2, IIMHA OKOJIO 4 KM, SI3BIK JISTHUKA OPHEHTUPO-
BaH Ha ceBep. [lyHKTbl HaOMOAEHUI pasMellaTuch Ha
MOpeHe BOJIM3M KOHIla JiefHWKa. Kpome mapoB-TiMiio-
TOB, B HECKOJIbKUX TOYKaX JIEAHWKA MCITOJb30BAIUCH
TaKXe JBIMOBBIC IIIAIIKU.

B pesynbTaTe BCeX MPOBENECHHBIX 3KCIEPUMEHTOB
ObUIM BBHIIEJICHBI TPY OCHOBHBIX TUIIA BEPTUKAIHHOTO
mpoduIsT BeTpa:

1) mo BeicoTE 50 — 100 M ayeT JeTHUKOBEINM BETED,
HaJl HUM — JOJUHHBINA (IIPOTUBOTOK) A0 YpoBHS 600 —
700 M, a BBIIIIC — TPagUCHTHBINA BETep OIHOIO HAIIpaB-
JIEHUsl C JIEMHWKOBBIM WJIM C 3aIaJHOI COCTaBJISIIOIIEIH;
3Ta CXeMa Pa3BUTHST MECTHOM LIUPKYJISIIIMN HaOIogaeTcs
qarie Ipyrux;

2) Tipu Cc1aboM pa3BUTUM TOJUHHOW LUPKYIALINU
JTHEM JICTHUKOBBIN BETep MPOCICKUBACTCS BIOJb BCETO
JIeTHUKA, Ha OTpeAe/ICHHOW BBICOTE OH CJIMBAETCS C T0-
TOKOM OOIIIel MUPKYJISAINU aTMOCHEPHI;

3) MpyU MHTEHCUBHOM DPa3BUTUU IOJUHHOTO BETpa,
0COOEHHO BO BTOPOI TTOJIOBUHE AHS, JICTHUKOBBIN BETEP
Ha0J1r01aeTCs MUIb B (DUPHOBOM 30HE, HUXKE OH OTTECHSI-
€TCs, M Ha SA3BIKe MPeo0IafacT JOMMHHAST IUPKYJISIINS.

B psane ciyyaeB Oblia oTMedeHa Oosiee CIIOXHas
CJIOUCTOCTh, OOYCJIOBJIEHHAsI IPOHUKHOBEHUEM BETPOB C
NPYTUX JIEAHUKOB. B oTmenbHBIE THU MOJWHHBIN BETEP
Ha JIelIHUKE MPOCIEKUBAICS OT TIOBEPXHOCTU J0 BBICOTHI
300 — 500 M oxoso monyaHs u g0 900 M B BeuepHee Bpe-
M (18 — 20 gac.).

s BcexX OMMCAHHBIX BBINIE TUIIOB BEPTUKAIb-
HBIX TIpoGUIeii BeTpa XapaKTepHa OJHA 3aKOHOMeEp-
HOCTb — YMEHBIIIEHEe CKOPOCTH BETpPa C BHICOTOW B
HuxHeM 500-merpoBom ciioe. Tak, Ha negHuke Ma-
JIBIE AKTpY CpelHsIsSI CKOPOCTh JIEMHUKOBOTO BETpa Ha
BbIcOTEe 2 M cocTaBisiia 2,6 M/c, Ha ypoBHe 100 M —
1,8 m/c, a Ha BicoTe 200 M — 1,1 M/c. IIpu aTOM CKO-
pOCTh JIOJIMHHOTO BeTpa aocturaia 2,4 M/c B TIpUiea-
HUKOBOM cJjioe Bo3ayxa, 2,1 M/c Ha ypoBHe 200 M u
1,6 m/c Ha BeicoTe 500 M, 3aTeM Ha BBICOTE | KM OHa
roBkIIIanack 1o 1,9 m/c.

OTMevaeTcsl KpaiHsIsI U3MEHYMBOCTh BEPTUKAJb-
HOU MOIITHOCTU Pa3HbIX CJIOEB BO3IyXa BOJIM3U JIEAHUKOB
U HaJl HUMU, OCOOEHHO B MEPUOJbI CMEHBI HAIlpaBJIEHUS
BETpa, a TakXe TMPU HeOJArONMPUSATHBIX JJIsI Pa3BUTHUS
MECTHBIX BETPOB Tpolieccax OOIIel MUPKYIIIUA aTMO-
cheprl. Tak, B TeueHUE ONHOTO yaca BepTUKaJbHAas
MOUIHOCTb JIEAHUKOBOTO U JOJMHHOTO BETPOB MOXET
n3MeHsATbcd Ha 100 — 130 M.

[etanbHblil aHATM3 JIEAHUKOBBIX BETPOB B MCClE-
JIyeMOM paiioHe MO3BOJIMJI YCTAaHOBUTH, UTO B 65% ciry-
yaeB (Bcero 150 HaOmtomeHMit) TOJIIMHA CJIOST JIEAHU-
KOBOTO BeTpa He TpeBbiana 50 M, cpenHssl ero BeJu-
ypHa cocrtapisyia 60 — 70 M, a MaKCUMyM B JHEBHOE
BpeMs pocturan 200 M. OLeHKa MOBTOPSIEMOCTH CKO-
pOCTH JIETHUKOBOTO BeTpa Ha ypoBHAX 2 1 100 M moka-
3aja, 4YTO B MPUJIEAHUKOBOM CJIO€ CKOpOCTh | — 2 u 3
— 4 Mm/c paBHOBeposATHa (okojio 50% cnydyaeB), a Ha
BepxHeM ypoBHe 75% cnydaeB NMPUXOAUTCS Ha CKO-
pocth 1| — 2 m/c. U3MEHUYMBOCTh CKOPOCTU Ha BBICOTE
2 M Oosbiiie, yeM Ha Bbicote 100 M. [Iist cinost nenHu-
KOBOTO BETpa XapaKTepHbI CUJIbHbIE HUCXOMASIINE TBU-
KeHUSI — JBIM OT CITeIMAJIbHBIX JHIMOBBIX IIAIleK, Kak
MPaBWIO, “TIPUXUMAJICS” K JIGTHUKOBOU MTOBEPXHOCTH.
BeptukanbHasi CKOPOCTb HUCXOMSIIUX TTOTOKOB MEHSI-
Jlach B IIUPOKUX mpenenax (ot 6 go 100 cM/c), yBenu-
YUBasiCh C POCTOM TOPM3OHTAIbHOMW COCTaBJSIONICH
CKOPOCTH BeTpa.

B ropHo-negHnKOBOM OacceiiHe AKTpPY OOJIBIIYIO
MTOBTOPSIEMOCTh MMEIOT (DEHBI, U OHM COCTABIISIIOT BaK-
HYIO 9epTy ero kimmarta. JletoM (hE€HBI 4yallme BCeTO CBSI-
3aHBI C TIPOXOXAeHUEeM (DPOHTOB, BECHOW M OCEHBIO
BO3pacTaeT poJib AaHTUIIUKIOHANbHBIX (DeHOB. B aTux
clIyJasix HaOJIogaeTCs YCTONYMBBIN IOXHBINA VI IOrO-
3amagHblil ToTok. Yacro mpu (pEHax BTOpOro Tuma Ha-
OntomatoTcs OOJIbIIIME CKOPOCTU BeTpa B HOYHOE BpeMsi
CYTOK, MPU 3TOM OTHOCUTEJIbHASI BJIIAXXHOCTb MOXET Ma-
nmathb g0 12 — 15%.

B.B. CeBactbsiHoB (1978) 3ameuaer, uyto Giaromapst
CJIOMCTOCTH BO3AYIIHBIX MOTOKOB HaJ JIETHUKOM MaJtblii
AKTpYy 3ahMKCHPOBAHO CJIOKHOE paclipeie/ieHue TemIie-
paTypbl BO3Iyxa, KOTOPOE MOXET OBITh BHIPAXKEHO M3Me-
HEHUEM BEPTHKAJIBLHOTO TpalleHTa TeMITepaTyphl:
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BbicoTa Xapaktepuctuka  TemnepaTypHblv
Ha/l NOBEPXHOCTbIO noToka rpagmeHT,
NefiHUKa, KM °C/100 ™
0,002—0,05 NleIHUKOBbIU BETEP -1,10
0,05—0,15 30Ha CMeHbl NoToKa 0,74
0,15—0,5 LOJIMHHBIN BeTep 0,87
0,5—-0,7 BEPXHSAA rpaH1La 0,56
[OJ/IMHHOTO BETpa
0,7—1,0 NpOTUBOTEYEHUE 0,92

ITapormioTHBIE HAOMIOACHUS 32 BETPOBBIM PEXXU-
MoMm Hap JiegHukoM [omyouna (Tsaab-11laHb, ceBepHEBI
cxiioH Kmprusckoro xpedra) ObUIM IIPOBEIECHBI B MIOJIC
— asrycte 1982 r. (KypoukuH, 1986). Jlemnuk I'omyouHa
MMEEeT CeBepHYIO OpPMEHTAIMIO, JJIMHA €ro OKOJIO 3 KM,
JTOJIMHA JIEAHWKA KPYTO OOpBHIBACTCS B OCHOBHYIO TOJIMHY
p. Ana-Apua, 9YTO UMeeT CYIIECTBEHHOE 3HAYeHUE IS
Pa3BUTUSI MECTHBIX BETPOB B THEBHOE BpEMS CYTOK.

Kak u B OacceiiHe AKTpy, Ha jnengHuke ['omybumHa
Obl1a BBISIBJIEHA MHOTOCJIOMHOCTh BO3AYIIHBIX ITOTOKOB B
HUXXHEM KUJIOMETPOBOM ydyacTKe atMocdepsl. Beptu-
KaJIbHasl TOJIIIIMHA Pa3HBIX CJIOEB HaJ JIGAHUKOM 1 BOJIU-
3M Hero KpaiiHe M3MEHUYMBa BO BpeMeHU. B paHHue yr-
pPEHHUE Yachl CTOKOBBIN BETep, SIBISIONIMICSI CyMMap-
HBIM TIPOSIBJIECHUEM JICIHUKOBOTO, TOPHOTO TTOTOKOB M
CKJIOHOBOW BETBM MECTHOM LIMPKYJISIIAM, HaOIogaucs ¢
95%-Hoii BeposITHOCThIO. Ero MakcuMasbHasi CpeaHsist
cKopocTh (4 — 5 M/c) oTMedanach Ha BeicoTe 10 M, 3aTeM
OHa YMEHbIIIAJIaCh CO 3HAYMTEJIbHBIM IpagueHTOM B 50-
METPOBOM cJIoe M Ooisiee MemIieHHO K BeicoTe 200 M, rme
oHa cocrtasnsna 1,2 m/c. B oTaenbHble AHU TOJIIMHA
3TOro Motoka MeHsiach ot 20 1o 250 m.

B yTpeHHUE U IOMONyACHHBIE Yachl TOJNIIWHA CIIOS
CTOKOBOTO BeTpa MoxeT Bo3pactarh A0 400 — 500 m mpu
HeOOJIBIIIOM YMEHBIICHUM cpenHeil ckopoctu. Cloit 10-
JIMHHOTO BETpa COCTaBJIsAeT mpu 3ToM b 10 — 30 M
npu cpemHeit Beicote 250 — 275 M, u3penka OIIycKasiCh
1o 30 M unu nogHumasich 1o 600 — 700 M. BeposiTHOCTB
JIOJIMHHOTO BETpa COCTaBJsiia B cpeaHeM 27%, cpemaHsst
CKOpoCTh 2 M/c, MakcuMalibHas a0 8 M/c. Ilepexon x
TOCITO/ICTBYIOILIEMY 3aIlafHOMY MEePEHOCY MPOUCXOIUT Ha
Beicote 600 — 700 M, COOTBETCTBYIOLIECH YPOBHIO OKpY-
XKalolmx XpeOToB.

B nocnenonyneHHoe BpeMsT HaOJTIOMASTCS YMEHbBIIIe-
HUE TOJNIIUHBI CJIOS JISTHUKOBOTO BeTpa 10 20 — 25 M, ero
CPeIHsIsI CKOPOCTh YMEHbIIaeTcs 10 1 M/c M omMyaercs
6O0JIBIIION HEeYCTOMUYUBOCTRIO. CITOI TOJIMHHOTO BETpa pac-
nojaraercst Mexay 30 — 35 M u 175 — 200 M 1 xapakTepu-
3yeTcsl HU3KOM CKOPOCThIO (mopsinka 1 — 2 M/c) U MOBTO-
psieMocThio okojio 50%. B mrtmieBoit 30He, MMelOIIe
CPEIHIO TOJIIIMHY OKOJIo 50 M, MPOUCXOMUT TEPEeXon K
HOBOMY CJIOI0, B KOTOPOM HaIlpaBJicHUe BeTpa WACHTUIHO
JIEMTHUKOBOMY, a CKOPOCTh cocTaBisgeT 1 — 2 M/c mpu yc-
TOMUIMBOCTU 0KOJIO 40%. DTOT cioii HabGomaeTcsl B Oc-
HOBHOM TIpY HEHACTHOM morone ¢ ocankamu. [lpu cpen-
Heit TommHe 250 M Ha Beicote 500 — 600 M 3TOT BeTep
MTOCTETIEHHO TPHUOOpeTaeT HalpaBIeHUue TTOTOKa O0IIeit
LUPKYJISILIMKA aTMOC(EPHI.

A.Il. Boaowuna

B panHue BeuepHUe Yachl JIETHUKOBBIN BETep IMOY-
TA He TpociexuBaercs. [IpeobiamaeT TOJUHHBIA BeTep
Ha BeIcoTax oT 20 — 30 mo 400 — 450 M Ham IMOBEPXHOC-
ThIO JlenHWKa. Ho 1 OH oTinyaeTcss HeGOMBIIUMK CKOPO-
CTSIMM Y HEYCTOWYUB TI0 HarpaBjieHuto. [To-Bumumomy,
9TO CBS3aHO ¢ peibedoM MoNWHBI JeaHuka ['onyOuHa,
oOphIBaloIIeiics, Kak yXe YKa3bIBaJIOCh paHee, YCTYIIOM
B OCHOBHYIO IoJuHY p. Ana-Apua. [lo3nHo BeuepoM u
HOYBIO Hall JISMHUKOM CHOBAa YCWJIMBAETCS CTOKOBBIN Be-
Tep, ero TOJIIMHA U CKOPOCTh Bo3pacTtaioT. Ha BeIcoTe
npuMepHO 500 M OT MOBEPXHOCTH MTPOMCXOIUT TIEPEXOI
K TOCITOJICTBYIOILIEMY TTePEHOCY.

3aIycku ypaBHOBEIIEHHBIX IAPOB-ITJIOTOB, TPO-
BOAMBIIIMECS TIPY YCTOMUMBOM BHYTPUMACCOBOI TTOTOJIE,
MoKa3aji, YTO MOJMHHBIN BeTep MPOHUKAET JIUIIb B
HUXXHIOI 9acThb (PMPHOBOM 30HBI, a JCTHUKOBBIN (TpH
OTCYTCTBUM TOPHOI BETBU) — IO TPAHUIIbI JOJUHBI Oac-
celiHa.

CrienimaJibHO OpraHM30BaHHbBIC HAOMIOIEHUS 3a
apamMu-nwiIoTaMUA C OJVWHAKOBOW MOJBEMHOW CUJION,
MPOBOIMBIINECS OTHOBPEMEHHO Ha SI3bIKE JIeAHWKA U
06OKOBOII MOpeHe, MOoKa3ad, YTO PEXUM BETpa B TPH-
3¢MHOM CJIO€ HaJl Pa3HBIMM TUITAMM TTOBEPXHOCTHU pa3-
JIMYAeTCsl — HaJ MOPEHOM BIUSHUE JISTHUKOBOTO BETpa
HECKOJIbKO OCJTa0ISIOCh KOHBEKTUBHBIMU TTOTOKAMM CO
3HAYUTEJLHON BEpPTUKAIBHON cocTaBisiomeit. Ho mocie
OOWJIBHOTO CHeromaja Mpu OAWHAKOBOM IMOICTUIAIONICH
TTOBEPXHOCTH 3TH PATMUUS UCUE3aNIH.

ITpu mocTpoeHNM KPUBBIX paclpeiesieHUs] CKaJlsap-
HOM CKOPOCTM BeTpa Hai JIEHHUKOM OO0 BBEICOTHI 100 M
HCTIOb30BAIMCh JaHHbIC TPalUEeHTHBIX HAOTIONeHUN Ha
Tpex ypoBHX (0,5; 2,0 m 4,0 M) ¥ MIAPOIMJIOTHBIX 3aITy-
ckoB. [Ipodunu ckopocTu BeTpa, MMOCTPOCHHBIE B TIOJTY-
JorapudMHUIEecKoii cucteMe koopauHat (puc. 33) mo oc-
peIHEHHBIM 3a BEChb TEPHUOI JaHHBIM, MO3BOJUIN CHE-
JIaTh BBIBOJ O HAJIMYMU 30HBI PE3KOTO YBEJIMUCHMS CKO-
pocTH, HOcsIIel xapakrep cTpyn. OHa M3MEHSIETCS B Te-
YeHMEe CYTOK KakK IO BBICOTE, TaK M MO WHTEHCUBHOCTH,
U, BEpOSITHO, CBsI3aHa C BepXHEW TpaHUIICH MpUIICTHU-
koBoii nuBepcuu. K0.H. Kypoukun (1986, c. 174) nenaer
MPEATOIOXEHNEe O TOM, YTO IO Heil “...MOXHO KayecT-
BEHHO OLICHUTHh MacINTaObl M CTENeHb PaCIIPOCTPAHEHUS
BBIXOJIAXKMBAIOIIIETO BJIUSHUS JICMHUKA Ha TPUJICTHUKO-
BBII CJIOM Bo3myxa”.

Kak BUIHO Ha pUCYHKE, paHO YTPOM OCh CTPYM Ha-
XoauTcs Ha BbicoTe 10 M, B 3TO BpeMsl HaOJIOdAIOTCS
MaKCUMaJIbHble CKOPOCTHM BeTpa, okosio 8§ m/c. biuxe K
TOJIYIHIO CKOPOCTh BETpa B CTpye TMaJaeT, a OCh MOTHU-
maetcsd g0 20 M. B KOHIle JHS CKOPOCTh BeTpa MUHMU-
MaJibHa U He MEHSETCS ¢ BBICOTOM. B 3TO Bpems, Kak 1mo-
Ka3ajio SKCIIepUMEHTAIbHOE PaJIMO30HANPOBAHKE, MPO-
BeleHHOe okoyio 17 gac. 17 u 18 aBrycra 1982 r. mo
ypoBHs 70 M, pacripeiesieHe TeMIepaTypbl B 9TOM CJIOe
0JIN3KO K U30TEPMUIECCKOMY.

Bosee cnoXHBIN XapakTep MECTHOW IUPKYJISIIIAN
BO3/IyXa OTMedYaeTcsl Ha Hamboyiee KPYIMHBIX TOJMHHBIX
nenHukax CpenHeit Asun — ®DenueHko u 3epaBlIaH-
ckoMm (MIposmos, 1965; KpymHeiimue JeaHUKU..., 1967).
DTO BBI3BAHO KaK CTPOCHHMEM pesibedha BMEIIAIONIUX 10~
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JINH, TaK W HaJuuveM OOJIbIIOro 4yucja MPUTOKOB, CO-
€IMHEHHBIX C OCHOBHBIMU JIEAHUKAMU WJIU OTIAEJIUB-
IIUXCST OT HUX.

Jlennuk PegyeHKO, MIMHOM OKOJIO 77 KM U IUIO-
manbio 992 kM2, UMeeT CIOXHOe CTPOSHHe — K ero fac-
ceiiHy mpuHamIexat 42 nenHuKa, u3 Kotopbix 30 ciryxar
MPpUTOKaMHU, a 12 He KOHTAKTUPYIOT ¢ HUM. JlemHUK
“MeeT OOIIYI0 CeBEPHYIO OpueHTalroo. HazemHble MeTe-
OpOJIOTUYECKHE HAOMIONCHMS IIPOBOAMINCH B 1957 —
1959 rr., mwaponuiotHsie — B 1959 r.

OCHOBHBIE Pe3yJbTaThl UCCIAEAOBAHUIN MECTHOU
LUPKYJISIIUU B HA3BAaHHBIX paliloHaX CBOISTCS K CJIEIYIO-
memy. Kak u B 6acceitHe AKTpy u Ha jemgHuke [omyOm-
Ha, OTMEYaeTCsi MHOTOCJIOWHOCTb MOTOKOB, CBsI3aHHAsI
HE TOJBKO CO CMEHOM TrOpHOI M JOJMHHON BETBEU LIMp-
KyJsSIUMY, HO UM C HaJluuueM OOKOBBIX NMPUTOKOB, a Ha
3epaBIlIaHCKOM JIeIHUKE — TakKXKe C 3alagHbIMU BeTpa-
MM OOIIeH IUPKYISALMUA aTMOChepbl, 3aTyllIeBbIBAIOIIM-
MM JIOJIMHHBIE BETPHI.

B HuxHelt yactu sg3bika JeqHuka PeqyeHKo, Ha
pPaCCTOSTHUM HECKOJbKUX KUJIOMETPOB MOKPBHITOTO MO-
PEHHBIM Y€XJIOM, TPU SICHOM TOroJie B HOUHBIE U YTPEH-
HME Yachl TOCTIOJICTBYET I0XHBIN CTOKOBBIN BETEP A0 BbI-
cotel 100 — 300 M. Ero ckopocth B 5 — 7 4ac. yrpa co-
craBisieT 3 — 4 M/c, mo3aHee Bcero 1 — 2 m/c. Ha BbIco-
tax 300 — 600 M yacTo HAOJIOJAIOTCS BETPhI CEBEPHBIX

20

10

1,5 - ]
2 4 5

Cxkopoctb Betpa, M/c

Puc. 33. MNMpumep pacnpeneneHns CKOpPOCTH BeTpa Haf NeSHU-
koM [onybuHa B pasHoe Bpems cytok: 1 — 6 vac.,
2 — 9uac., 3 — 12 vyac.,, 4 — 18 yac., 5 — 21 vac
MEeCTHOro CpefHero cofiHeuyHoro Bpemeru. Lllkana
BbIcOT siorapudpmuyeckas (Kypoukun, 1986)

Fig. 33. An example of wind speed distribution above Golubin
Glacier in different parts of day: 1 — at 6 o’clock,
2—at9,3 —at12, 4 — at 18, 5 — at 21 of the
mean local solar time

pyMOOB, BBIIIIE OMATH MPEOOJIANAIOT I0XKHBIE BETPHI, J0-
cruratomne yrpoM BeIcoThl 2000 M. [locaemnue, oueBum-
HO, TIPEACTABISIOT COOO TOPHBIN BeTep BCETO JICMHUKA
®eueHKOo, a ceBepHas COCTaBJISAIONIass — KOMITCHCAIIU-
OHHBIN MOTOK B BEPXHEM TOPU3OHTE TOJIMHBI.

OKOJI0 TONYaHS KakK B SICHYIO, TaK U B TTAaCMYPHYIO
Toroy HauMHasi ¢ ONpeIeSIeHHOW BBICOTHI HaOMIOmaeTCs
JIOJIMHHBIA BeTep ¢ BHYTPUAOJIMHHONW KOMIICHCAIIUE: B
cnoe ToaumHoi 200 — 600 M ayeT ceBepHBIA U CeBEPO-
3aIagHbIi BeTep, K BhicoTe 2000 M MMeeT MeCTO KOMITCH-
CaIlMOHHBIN ITOBOPOT 4epe3 3aman Ha or. Bemme 3000 M,
Kak TIpaBWJIO, HaIlpaBJIcHWE MOTOKA MEHseTCsS Ha 3araj-
Hoe. Bo BTOpOil MoOBUHE THS MPH JIOOOM XapakTepe
TOTOIBl BOCXOASIIUI MTOJWHHBIM BeTep 3aHMMAaeT BCIO
JIOJIMHY Y UMeeT TOJNIIMHY TTPUMEPHO 3 KM, BBIIIIE OOBIY-
HO HabiomaeTcs Mmepexoi K 3amagHbiM pymbam. Takoe
K€ HaIpaBJieHWEe BeTpa COXpaHSIETCS U B BEUSPHUE Yachl,
CKOPOCTb BETpa, Kak W AHEM, cocTtaisieT 5 — 7 m/c. Ho-
Yblo 1 YTPOM, ¢ 23 10 9 yac., Mo Ha3eMHbIM HaOIIOICHU -
sIM, TIOBTOPSIEMOCTbh IOKHBIX CTOKOBBIX BETPOB JOCTHUTAET
70 — 90% cirygaes.

B cpenHeit wactu JienHUKa, B pailoHe MeTEOCTaH-
umu Jlennuk DeaueHKo, Ha abCONOTHON BBICOTE OKOJIO
4000 M CTOKOBBIC BETpPHI IIpeo0IagaloT yKe B TeUCHUE
Bcex cyToK. Ho BO3MOXHO, YTO 3/ech BeJMKa POJIb BET-
poB ¢ nepeBana Kaman-Ask, o yem cBuaeTeabCcTBYyeT 10
— 15%-1ast MOBTOPSIEMOCTD IOTO-3aMaIHBIX BETPOB.

[Ipu3zemuble HaGmMOOeHUSI B (DMPHOBOI 30HE JIEH-
Huka Peguerko (4900 m) B aBrycte-ceHTsIOpe 1957 T.
MMO3BOJIMJIN YCTAHOBMTD, UTO 3/1€Ch, KaK U B CpeIHEN va-
CTH JICTHUKA, BETEP OTIMYACTCST YCTOMIUBOCTHIO — B Te-
YeHHUE BCETO BPEMEHM CYTOK AYIOT JIUIIL CTOKOBBIC (T0XK-
HBIE U [OTO-3aranHble) BeTpbl. IHOTIA B THEBHBIC Yachl
OTMevasicsl BeTep C 3amagHOl COCTaBJISIONICH, YTO CBU-
JIETETLCTBYET O BIUSHUM peXUMa OOIIeH HUPKYIALNN
aTMocdepHI.

Bacceliin 3epaBIIaHCKOTO JIEMHUKA OTpaHUYEH C
ceBepa TypkecTaHCKMM XpeOTOM, C I0ro-BocTOKa — 3e-
pasianckuM. ITnomans nexHrKa 134 kM2, IIMHA OKOJIO
25 kM. K ero GacceiitHy otHocuTcs 21 1emHUK, U3 HUX 8
— miputoku. OpueHTaIrs JIeMIHNKa B BEpXHEN 9acTh ce-
Bepo-3aranHasi, B HUXKHel — 3aragHast.

Ha 3epaBiiaHckoMm JiemHUKe MPU3EMHBIE W IIAapO-
MWIOTHBIE HAOIIOACHUSI TTPOBOIMINCH B JIETHUE TIEPUO-
nbl 1961 1 1962 1T., B 30He OTKPHITOTO Jibaa, Ha abco-
moTtHoi BeicoTe 3600 M. Ha ypoBHe 2 M Ham TTOBEpXHOC-
Tblo B TeueHue AHs (10 — 19 yac.) BEpOATHOCTb BOCTOU-
HOTO, JIETHUKOBOTO BeTpa cocTaBisuia 60 — 70%, HoubiO
U B paHHMe YTpeHHHe Jackl — 10 90%. 3amamHblii, 10-
JIMHHBINA BeTep HauboJjiee yacTto otMmedasucs ¢ 12 mo 15
yac. (mo 30% cnydaes). IllaponmuioTHble HaOMIOIEHUS
MMO3BOJIWJIM OTIPENEUTh MAaKCUMAIbHYIO0 BEPXHIOW Tpa-
HUIy CTOKOBOTO BeTpa — oKoJjo 300 M (B yTpeHHUE Ya-
cbl). JIHeM cyioil IeTHMKOBOTO BETpa COCTABJISI OKOJIO
100 M. Ha aTx BhICOTaX CKOPOCTb BETpa JOCTUTAA BCE-
ro 2 — 3 m/c, a Ha ypoBHe 900 — 1000 M oHa Bo3pacTayia
no 3 — 4 M/c. HampaByiieHue BeTpa BbIlIE YPOBHS OKpY-
KaUIMX XpeOTOB OBICTPO MEHSJIOCh Ha 3amagHoe. OT-
JINYATh KOMITEHCAIIMOHHBIN TIOTOK OT MPOHUKHOBEHUS
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3aIfagHBIX BETPOB OOIICH IUPKYJISIIUU aTMOChephl He
MPENCTaBIAIOCH BO3MOXHBIM.

VY KoHIIa 3epaBIIaHCKOTO JIGAHWKA CMEHa CTOKO-
BOTO U JOJUHHOTO BETPOB B CYTOYHOM XOJ€ BBIpaXKe-
Ha OoJsiee OTUYET/IMBO: € 23 0 9 yac. ¢ BEPOSITHOCTHIO
95 — 100% mpeobnamaeT CTOKOBBIN BeTep, B OCTAIbHOE
BpeMsI CYTOK ITOBTOPSIEMOCTh JOJMHHOTO BETpa COCTaB-
qsger 40 — 70 %. JlHeM oTMevaauch Takke Clayvau I0-
MepevyHoN TMPKYIALIUU MexXay TypkecTaHCKMM U 3e-
PaBIIAHCKUM XpeOTaMu — BETPHI C I0KHOW U CEBEPHOIM
COCTaBJISTIOLIEH.

MecTHast TUPKYJISILIMS pa3BUBAETCSI HE TOJIBKO Ha
KPYITHBIX JIGAHUKAX WU B MOIIHBIX y3JaX OJICACHEHUS, TIe
CO3MAIOTC OCOOECHHO OJIaroNpUSTHBIE YCIOBUS JJIsT KaTa-
6aTUIECKUX U BOCXOISIINX TTOTOKOB. JIGTHUKOBBII BETEP C
MIPOTUBOTOKOM ObLT 3a(DMKCUPOBAH Ha HEOOJBIINX JICTHU -
kax Ilomsaproro Ypama — O6pyyeBa u MUTTAH. B.I'. Xona-
KoB (1965a) oTMevaeT, YTO THEM HaJ MIOBEPXHOCTHIO JIeI-
HUKa (HOPMUPOBAJICS YCTOMYUBBINA CTOKOBBIN BeTep CO
CKOPOCTBIO 2 — 4 M/c Ha BbicoTe 2 M. M3yueHue CTpyKTy-
pPBI BETPOBOTO TOJISI TIPU TIOMOIIM JBIMOBBIX CJICIOB OT
CUTHAJIbHBIX PaKeT MMOKa3ayjo, YTO BepTUKaJIbHAas MOIII-
HOCTh HIDKHETO IIOTOKa BO3myxa He IpeBbimana 15 — 30 M,
a ero HarpaBJIeHUe Be3/ie COOTBETCTBOBAJIO HAKIIOHY JIeII-
Huka. Bemme 30 — 50 M HaOMIOMAICS yCTOMYMBBIN BO3MYII-
HBI TTIOTOK TTPOTUBOIIOIOXKHOTO HAMpaBIeHUsI (TOTMHHBIM
BeTep). [1o BU3yalbHBIM HAOJIONEHUSIM, €T0 CKOPOCTh CO-
crasisuia 0,5 — 1,0 M/c. Y ocBenieHHOro CKJioHa Kapa Obl-
JIN OTMEYEHBI MHTCHCUBHBIC BOCXOAININE TTOTOKU, a Y
I0’KHOTO, 3aTEeMHEHHOT0, — CJIaOble BOCXOMSINNE WA He-
VIIOPSIIOYCHHBIE TBUKCHUS BO3IyXa.

B nepuon Hammx nccnenoBaHuii Ha JiegHuke OOpy-
yeBa B 1974 — 1977 rr. B ero HeHTPaJIbHOI YacTu, TAe Ha-
XOIUJIach CTallMOHApHAs METEOPOJIOTMYecKasl IJIONIANKa,
CTOKOBBII BeTep JTHEM OTMedasics IMOYTH MOCTOSTHHO, 3a
HCKJTIOYEHMEM CJIydaeB CMEHBI XapakTepa aTMochepHOit
LUPKYJISIIUA, TIPU HEeHAacTHOM Toroze. boJbimast moBTopsi-
€MOCTh JICTHUKOBOTO BETpa, YCUJIMBABIIIErOCS TIPU YCTOM -
YMBOI Teruiol morone, Obuta 3adukcupoBadHa H.B. /laBu-
noBuY (1974) n vHa neqnuxke MT'AH.

OCHOBHbBIE UTOTM aHaJIW3a MECTHOW LMPKYJISINU
BO3Mlyxa B OTAEJBbHBIX TOPHO-JIEIHUKOBBIX paiflOHaX CO-
CTOSIT B CJICAYIOIIEM.

1. Ha Bcex uccienoBaHHbIX JIEAHUKAX HaOI0Aa1ach
CJIOXXHAsI CJIOUCTOCTh M pa3Has MOIIHOCTh BO3IYIIHBIX
MOTOKOB. JIOMWHHBIN BeTep, KakK MPaBUJIO, TPOHUKAET
JIMIIb B 00J1aCTh abas1iMM, U €r0 HauboJbllas TOJIUHA
OTMeYaeTcsl BO BTOPOU MOJIOBUHE THs. BrIlie aToro cios
HabMomaeTcsl MPOTUBOTEYCHUE, a Hall XpeOTaMu — Teo-
crpoduueckmii Betep (IIOTOKU CBOOOOHOM aTMOCGhEphI
BBIIIE cJIos TpeHUs). Houblo 1 yTpoM Haja JeTHUKaMu
TOCITO/ICTBYET KaTabaTWuuecKuil BeTep (TOPHBIN W JICAHU -
KOBBIif), TAaKKe UMEIOIINIT TIPOTUBOTOK B 00Jice BHICOKUX
CJI0sIX aTMOC(hepHI.

2. UHTEHCUBHOCTH U OCOOEHHOCTU MPOSIBICHUS
MECTHOM IIUPKYJISILIMKU B pa3HbIX pailoHaX HEOAMHAKOBHI,
B 3HAYMTEJBHOM CTETIEHU OHM OIPEAC/ISTIOTCS XapaKTe-
poMm peabeda (HamumameM OOKOBBIX HOJIWH, IIEPEBAJIOB,
BBICOTOI OKPYKAIOLINX XpeOTOB, a TAKXKE CTEIICHBIO TETl-
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JIOBOM TpaHchOpMalMM BO3ayXa HIDKe JeaHuka). Ham-
boJiee APKO, MO CPAaBHEHUIO C IPYTMMU HCCIICTOBAHHbBI-
MM paiioHaMu, BIMSTHUE 3TUX (PaKTOPOB MPOSBIISICTCS HA
3amagHoMm ITamupe, roe MecTHasT HUPKYISLNST OXBAaThI-
BaeT CJION BO3MyXa J0 2 KM HaJl TOBEPXHOCTHIO JIETHUKA.

3. BeposATHOCTb M MOITHOCTH JICTHUKOBOTO BETpa B
OOJIBIIION CTETIEH! 3aBUCST OT pa3MepoB JISTHUKA, a TaK-
X€ OT MHTEHCUBHOCTU PAa3BUTHUSI TOPHOM U JTOJUHHOIM
BeTBell LMPKYIAIMKU. MaKcuMaibHasl TOJIIMHA COOCT-
BEHHO JISAHMKOBOTO BeTpa MoxeT mocturath 50 — 100 m,
a HauOboJIbIIAs CKOPOCTh OTMEUAETCsl B CAMOM HIDKHEM
ciioe Bo3ayxa (2 — 10 M) Ha MOBEPXHOCTBIO JICAHUKOB.

A.H. Kpenke (1982) ormeuaer, 4TO Ha TOPHBIX Jie/1-
HUKax OrpaHUYEHHBIN GOpPTaMM JOJMHBI JICTHUKOBBII
BeTEp YCTOWUYMBEE, YeM Ha OTKPHITBIX aTMOC(HEPHBIM I10-
TOKaM TIOKPOBHBIX JIETHUKAX WJIW JeTHUKAX ByJIKaHWUYE-
CKHUX KOHYCOB.

B 3akimouuTeNbHOM YacTU 3TOTO paszesia OTMETHM
YCTaHOBJICHHBIE Ha OTAEIbHBIX JIGAHUKAX OCOOCHHOCTH
METEOPOJIOTUIECKOTO pPeXUMa, KOTOPbIe MOTYT OBITh
CJICIICTBUEM BJIMSIHMSI MECTHOM LMPKYISIUUKM U hEHA 13
cBoOomHOI atMocdeprl. Tak, B pe3yiabTrare HaOMIOACHUIA
Ha JegHukKe MeaBexuit B aBrycte 1972 r., IIpoBOIMB-
MKUXCSI B TEUCHUE TISITU CYTOK OTHOBPEMEHHO B IBYX
MyHKTaX — B BEpXHEW YacTW 00JacTH absALINU, IO Jie-
nmonagoMm (3500 M) 1 B HIKHeH yactu s13b1ka (3050 M Haxm
yp. MOP$T), B YaCTHOCTH, OBUIO YCTAHOBJICHO, YTO MOJWH-
HBI (I0TO-3amajHbIN) BeTep 3HAYMTENbHO OelHee Biia-
roii, YeM JICIHUKOBBIH (CEBEpO-BOCTOUHBIIT). DTO MOXKHO
MMOATBEPANTh JAaHHBIMK Tab1. 3.1, MOJy4eHHBIMUA B BepX-
HeM IyHKTe Ha ypoBHe 2 M (BosoiuHa, 1983).

BDTOT (PaKT MOXHO OOBICHUTH CICAYIOIIUM O0pa-
3oM. Bosmyx, cryckatommuiicss o jiegomnany B o0JacTh
abnauuu JenHuKa MeaBexkuii, cHadajxa MPOXOIUT Ha
(GUPHOBBIMU TIOJSIMM, TIPU 3TOM HIDKHHUE CJIOW YBIIaXK-
HSIOTCS M OXJIaXKAAIoTCs, TprUodpeTasl yCTOMUYMBOCTD K
nepeMenmBanuio. Kpome Toro, Mbl yCTaHOBWIIM, YTO ad-
poIVHaAMUYecKas IIepPOXOBATOCTb MOBEPXHOCTU TPU
JIETHUKOBOM BETpe Ha TMOPSIIOK MEHbIIe, YeM TIPU J0-
suaHOM (0,001 1 0,015 M, COOTBETCTBEHHO), YTO ITO3BO-
JISIET BO3AYXY “CKOJIb3UTH” MO JICAHUKY BHU3, COXPaHSII
BJIaTy B caMoM HipkHeM ciioe (Bomommna, 1975).

JonvHHBIM BeTep, Hanboyiee HarpeThiil y MOBepX-
HOCTU 3€MJIM, XapaKTepu3yeTcsl OOJIBIION TepMUUIECKOM
HeyCcTOMYMBOCTBIO. [1pu ABMKEHUM BBEpX 1O JOJIWMHE OH
MpeoaoJieBaeT 3HAUMTEILHOE COMPOTUBICHUE JIOA JIe-
HUKa, TIPY 3TOM MPOUCXOIUT TIepeMellIMBaHUE U TUBEP-
TeHUIMS TOTOKA, U OTCI0Ja MOXHO TPEANOJOXHUTh, YTO
Ha JIeMTHWK TTOTaJaloT 0ojiee BHICOKHE CJIOW BO3IyXa, CO-
JepKale o4eHb Majio BOASHBIX MmapoB. Ho Takast oco-
OGEHHOCTD BJIarocoiepXaHus JIEAHUKOBOTO W JOJUHHOTO
BETPOB TO-BUIMMOMY XapaKTepHa JIIIb JJIT PaiiOHOB C
CYXHUM XKapKUM JIETOM.

Ipn MeTeopoIOrMYecKnX MCCICAOBAHUSIX Ha JIe-
Hukax Csaneruu H.B. TaBugosuu (1981) orMmeuasa yac-
ThIe U HEpaBHOMEPHBIC KOJIeOaHUs TeMITepaTyphl BO3IYy-
xa, gocturarommue 1 — 2°, a uHorma u 4 — 6° B reueHue 15
MMH. DTH MyJIbCallMM Ha JICHTe TepMorpada MpuCyTCTBY-
10T B JIIOOYI0 9acTh CYTOK WM MCYE3AIOT JIMIIL B TEPUOJ
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Tabnvua 3.1

OcHoBHble MeTeopoJiornueckue nokasareau npu aomuaaom (I03) u aenuukosom (CB) BeTpax,
obsacTb adasmym exauka MenBexuii, asryct 1972 r.
Main meteorological parameters under valley (O3) and glacier (CB) winds,
ablation area of Medvezhiy Glacier, August 1972

Jara Bpems HanpaeneHue Betpa Temnepartypa Bo3gyxa, °C YnpyrocTb BogsiHoro napa, rfla
10 aBrycta 12.30 CB 5,6 4,5
13.30 CB 6,2 4,9
14.30 103 10,7 3,4
15.30 103 10,2 2,4
12 aBrycTa 12.30 CB 5,7 4,5
13.30 CB 6,0 4,4
14.30 103 11,5 2,6
15.30 103 10,2 2,8

npoxoxaeHust ppoHTa. [TogoOHbIe MyJbcallui TeMITepa-
TYpBI BO3yXa OTMEUAJIUCh U B OOJIACTH MMUTAHUS JICTHU-
ka ®enuenko. OHU ObLIM 3a(PUKCUPOBAHBI IIPU TOPHOM
BeTpe Ha JIEHTe cyToyHoro Tepmorpada (IXkopmkuo u
np., 1963). Takue kosebaHUsT — XapaKTepHas yepTa CTO-
KoBoro BeTpa. OHU OOBSICHSIIOTCS TEM, UTO B IPOIIECC
CTOKa TOCTOSTHHO BOBJICKAIOTCSI MAacChl BO3[yXa U3 TIPH-
MMOBEPXHOCTHBIX CJIOCB BBIIIC MYHKTa HaOIIOIeHUM (a
MOTOMY 0o0Jiee XOJIOMHBIE) WM U3 6oJiee BHICOKUX CIIOEB
aTMochepbl, HAXOISIINXCS BBIIIE MTPU3EeMHON WHBEPCUM
Y TIOTOMY pa3pylialoniux ee. biaaromapst aToMy TeMriiepa-
Typa BPEMEHHO ITOBBIIIAETCS, TTOKA BO3IYyX CHOBA HE OX-
JIAIUTCS ¥ TeMIIepaTypHasi MHBEPCUsT HE BOCCTAHOBUTCS.

Tunmynoe nposBiaecHue GEéHA U3 CBOOOTHON aTMO-
chepsl, T.e. IMHAMUYECKOTO OITyCKaHWUS W HarpeBaHUs
BO3IYIITHBIX MAacc MPU aHTUIMKIOHAJIBHON MOTOME, MbI
HEOJHOKPATHO HabJonaau Ha (pUpHOBOM TI0Jie IOXKHOTO
ckiioHa Dnpopyca (3750 M), Tae IMMOJTHOCTHIO OTCYTCTBYET
MECTHas IUPKYJISAIMS, TTOCKOJIBKY BEpXHSIST YaCTh MacCH-
Ba Dib0Opyca, BO3BBHIIIAIOMIASCSI Hal OCTaJbHBIM XpeO-
TOM, TTOCTOSTHHO HAaXOAUTCS IOl BO3AEHCTBHUEM 3amaTHO-
ro mepeHoca Bo3aymIHBIX Macc. O mpossieHun (peHa B
M3MEHEHUN METEOPOJOTUYECKUX DJIEMEHTOB MOXHO CY-
IATh HA OCHOBE puc. 34, Toe MoKa3aH CYTOYHBIM XOI
TeMIlepatypbl Bo3myxa Ha ypoBHsx 0,25 u 4,0 M, cKopo-
CTHU BeTpa Ha BBICOTE 4 M 1 yIPYTrOCTU BOASHOTO Tapa Ha
ypoBHe (0,25 M Ham IMOBEPXHOCTHIO JIEMIHUKA 3a CYTKH 13
— 14 urong 1959 r. Hauunas c 21 4. 30 M. oTMeuYeHO pe3-
KO€ TIOBBIILICHKE TeMIIepaTypbl BO3Iyxa Ha BBICOTE 4 M, a
TaKXe MaaeHUe BJIaKHOCTH, COMPOBOXKIABIICECS YCHUIIe-
HUEM BeTpa, COXPAaHSBIIErO B TEUCHUE BCEX CYTOK 3a-
MagHoe HampaBjeHue. [Ipu 3TOM YIIPYrocTb BOISTHOTO
nmapa nmoHu3uiaach Ha 3 rlla, a oTHocUTeNbHAas BJaXk-
HocTh — Ha 40 — 50%. OnucaHHas KapTHA U3MEHEHUS
METEO3JIEMEHTOB BeChMa XapaKTepHa UIsl 3TOTO paiioHa
B SICHBIC BETPEHBIC HOYM.

CXOIHYI0 KapTUHY U3MEHEHUs TeMIlepaTyphbl U
BJIAXKHOCTH BO3ayxa mpu pEHax m3 cBOOOMHOI aTMOocde-
pBI MBI OTMEYaJIM M Ha JIeTHWKe Mapyx: TeMrmeparypa
BO3IyXa B BeUuepHUE Yachl MOBHIIIANACh WK TepecTaBaia
TTOHMIXAThCS, BETep YCUIMBAJICS, aOCOTIOTHAS U OTHOCH -

TeJibHAsl BJIAXXHOCTb Pe3KO YMEHbIIAaach, YTO HAIIIO
CBOE OTpakeHUE JNaXe B CPeIHMX BEJWIMHAX MPU Majio-
obnauHoii oroxe (Jlemauk Mapyx, 1988, c. 82, puc. 22).

v, M/c

8

4 M

\ /

\ /r\\/’\\ /
v

[TosepxuocTn

0,25 m

2 I I I I I I I I I
6uac.30Mun.9.30 12.30 1530 18.30 21.30 0.30 3.30 6uac.30mun.

HIOAST 14 mors

Puc 34. Mpumep M3MeHeHUs CKOPOCTH BeTpa, TeMreparypsbl
BO34yXa U NOBEPXHOCTH, YNPYrocTH BOASHOIo napa
npu éxe n3 ceobopHoi atMocepbl. PupHoBoE Nna-
TO Ha l0>KHOM cKJ1oHe Inbbpyca, 3750 M Hag yp. Mops

Fig. 34. An examble of wind speed, air and surface tempera-
ture, water vapour pressure changes under the influ-
ence of foehn from free atmosphere. The firn plateau
on southern slope of Elbrus, 3750 m above s.l.

- 96 -



3.2. 3MeHeHnEe METEOPOJIOTHYECKHX 3JIEMEHTOB
B mpeaeaax JeaJHuKa U HpHJIeI[HHKOBOﬁ 30HbI

OcHOBHBIE (haKTOPBI, OMpPeneIoNue 3HAUNTEb-
HYI0 M3MEHYMBOCTb METEOPOJIOTMUECKUX MTapaMeTpoB B
HIDKHEM CJIOe BO3IyXa HaJl JIEAHUKOM B pa3HBIX €r0 TOY-
KaxX, a TaKXe B pa3IMuyHble BPeMEHHbIC MHTEPBAIbI, —
9TO MECTHAsT LIUPKYJISLMSA BO3IyXa U OCOOCHHOCTH Me30-
penbeda: OTHOCUTETbHAS BBICOTA OKPYXKAIOIINX XPeOTOB,
HaJanyre OOKOBBIX JOJMH U TIEPeBAJIOB, CTPOSHUE JOJIH-
HBI HIDKE JISTHMKA, a TAKXKe OpUEHTAIUsI JISAHUKA TI0 OT-
HOIIECHUIO K TIpeobaaronieii MakpoLMpKyIsiuuu. bosb-
1oe BIMSHME OKa3bIBaeT U peibed caMoro JieMHUKa: Ha-
JIMYWe Jiefomnaaa, MojJoruX M KPYThIX Y4acTKOB, MUKPO-
TTOHVMKEHU I 1 XOJIMOB.

PesynbTaThl MUKPOKIMMATUICCKUX HAOTIOMCHUIA,
MTPOBOIMBIINXCSI OMHOBPEMEHHO B HECKOJIBKUX ITyHKTax
JIeMHUKA W BOJW3M HETo, M3-3a UX TEXHUYECKON TPyIo-
€MKOCTH HEMHOTOYMCIICHHBI, M TIO3TOMY BCE OHM TIpE.I-
CTaBJISIIOT CAMOCTOSITEIBHBINM MHTEpeC ISl TTO3HAHUS 3a-
KOHOMEPHOCTEH pacrpeieiIecHUs] OCHOBHBIX METEO03JIe-
MEHTOB (TeMIIepaTypbl BO3IyXa M XapaKTepUCTHUK BETPO-
BOTO peXMMa) Ha JIGAHUKE U B MPUJICTHUKOBOI 30HE.

Takue ucciaenoBaHusl ObUIM, B YACTHOCTH, TTPOBE-
NleHbl B utojie-aBrycte 1972 r. B ¢bupHOBOW 30HE JIeTHU-
Ka Mapyx Ha abcosoTHO BeicoTe 0KoJio 2900 m (HdaBu-
nosu4, 1975). Ha nsatu miomaakax mo momnepeyHoMy
npoduao (M3 HUX TPHU Ha JICTHHKE, a JBe Ha OOKOBOM
MOpEHE y IIpaBoro 0OpTa) CMHXPOHHO HAOIIOMAINCh
TeMIlepaTypa M BJIaXHOCTb BO3Ayxa, CKOPOCTh U Ha-
MpaBJicHUE BETpa, TeMIlepaTypa U COCTOSTHUE TTIOBEPXHO-
CTH JIEMHMKA, a TaKKe OOJaYHOCTb U aTMOC(HEpHbBIC SB-
neHusa. HaGnaiogeHus BeluCh yYalleHHBIMU CEPUIMU
kaxnabie 20 MuH. ¢ 9 — 10 mo 13 — 14 yacoBu ¢ 15 — 16
no 18 — 19 yacoB exenHeBHO. Bcero ObUIO BBITTOJTHEHO
460 CPOKOB CUHXPOHHBIX U3MEPEHUIA.

[t aHanmM3a moIyYeHHBIe JaHHBIE ObUIM pPa30MThI
Ha TSITh TPYNIT B 3aBUCMMOCTU OT YCJIOBUI ITOTOJBI:
1) sicHast moroga, o0JIaYHOCTh 10 3 — 4 0ayIOB, OTKPHI-
TBI OUCK COJIHIIA; 2) oOmauHas moroma, 4 — 8 0aJios,
HO COJIHEUYHBIN ITMCK MPOCBeYMBaeT CKBO3b 00JaKa;
3) macmypHO, obimauyHocTh 8 — 10 Oannos; 4) TymaH;
5) IOXIb, MOPOCH WJIM CHETOIIa.

IIpu paccMoTpeHUU TOJISI BeTpa MPUHUMAINCH BO
BHMMAaHME JIMIIb CJIydau YCTOMYMBON BHYTPMMACCOBOM
noroasl (Bcero 105 cepmit). Bo Bcex myHKTax HaOmome-
HUl Ha JIEMHUKE Tpeobiaman JeTHUKOBBI BeTep, OT
BOCTOYHOIO 110 0XHOoro HarpasieHus (70 — 90% ciyua-
eB). TTocKoJNBbKY JeTHUK OpMEHTHPOBAH Ha CeBEpO-3a-
aj, BOCTOYHAs COCTaBJIAONIAs BETpa, OYeBUIHO, 00YC-
JIOBJICHa HaJIMYMEM ITiepeBajila B I0TO-BOCTOYHOM YacTH
3aMBbIKaloIeil cTeHKU 1upka. CeBepo-3amaaHbiit, 10-
JIMHHBIN BeTep oT™Mevasics Juiib B 1 — 2% ciydaes. [1pu
BCEX MEePEYMCICHHBIX BBIIIIE TUTIAX IMMOTOABI CPEITHSIS CKO-
pocTh BeTpa Oblla He3HauuTenbHO: 1 — 1,2 M/c B mnep-
BOM ITyHKTE, PacIoJOoKeHHOM OJIrKe K JIeBOl, HauboJee
BBICOKOI CTeHKe xpebta, 2,1 — 2,3 M/c B LeHTpaJibHOM
yactu pupHOoBoii 30HHI (I1 myHkT) 1 1,6 — 1,8 M/c BOIU-
3u ripaBoro 6oprta aegHuka (111 myskr). Takum ob6pasom,
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HEeCMOTpPS Ha TepeBaJl, CIIOCOOCTBYIOIINI YCUICHUIO Be-
tpa B III myHKTe, MakcMMaabHBEIE CKOPOCTH HaOJroma-
JINCh B OCEBOM YaCTH JIeAHUKA, YTO TUITUIHO JJIST CTOKO-
Boro Berpa. Ho B BepxHell yacTu (pupHOBOI 30HBI Jiel-
HUKOBBII BETep TOJIbKO 3apOXKAaeTcs U ellle He obiamaeT
BCEMU CBOMMM IMPU3HAKAMU: YETKO BHIPAXXCHHBIM Ha-
MpaBJIeHUEM, CYTOYHBIM XOIOM CKOPOCTU C MaKCUMY-
MOM B HOYHBIC Yachl, XapaKTePHBIM BePTUKAJIBHBIM ITPO-
dunem, ycuiaeHueM B TETIbIC U COTHEUHbBIC JTHMU.

Dnm3onnyeckrue HOUYHBIE HAOMIOACHMS TTOKA3aIu Te
K€ pa3IM4usl B BETPOBOM PEKMME, UTO M B THEBHOE BPEMSI:
HanboJIee CUJIBHBIN BeTep ObUT B IIEHTpE, Y MpaBoro 6opra
Iy Gosiee CnabbIif BeTep TEepPeMEHHBIX HampaBlIeHUM, OT
FOXKHOTO IO BOCTOYHOTO (BiIusHME mepeBana). M3meHun-
BOCTb TTOJISI CKOPOCTH BETpa MEHBIIIE BCETO B OCEBOI YacTH
(UPHOBOIT 30HBI U B SICHYIO COJIHEYHYIO TTOTO/Y.

TemmnepaTtypa Bo3ayxa B IIEHTpaJbHON YacTy TOTe-
peyHoro TpoduiIsl oKa3ajlaCh caMOi BBICOKOH IO CpaB-
HEHUIO C ee BeJIMYMHON B MyHKTaX, HAXOAMBIIMXCS OJTU-
XKe K 6oprtaMm nemHuKa. OCcoOEHHO 3aMETHBHI 3TU pa3jiv-
YUsl TIPY TEIION Majloo0JIagyHOM MOoroje, YTO, OYEBUIHO,
CBSI3aHO C OCOOEHHOCTIMU Me3opeibeda (BETphl ¢ mepe-
Bajia y MpaBoro 6opra, BETpoBas U 00IIas 3aTEHEHHOCTh
y JneBoro). Takoe e COOTHOIIIeHUE TEeMIIepaTyp CoXpa-
HSUIOCHh U B HOUHBIE Yackl. CpemHue 3HadeHus u3 150 ce-
puii CUHXPOHHBIX HAOMIOACHUI TeMIlepaTyphl BO3myxa
(°C) Ha BBICOTE 2 M IIPUBOMASITCS HILKE:

Y nesoro 6opta B uenTpe VY npasoro 6oprta

fAcHo 6,9 8,1 7,0
MacmypHo 5,2 5,9 6,7
Ocapkwu 49 6,0 6,2

BrisiBieHHOE B pe3ybTaTe MUKPOKIMMATHUECKHMX
HCCIIEIOBAaHUN COYeTaHNE METEOPOJIOTMUECKUX YCIOBUIA
y JIeBoro 60pTa, B I0r0-3aIagHoil YacTu (OMPHOBOI 30HBI
(MakcuMabHasl 3aTEHEHHOCTb, HU3Kasl TeMIlepatypa
BO3Iyxa M cliabble BeTphl) HamboJjee OJIArOIPUSTHO IS
COXpaHEHHUsI MacChl CHeTa 1 JIbJa.

PaccMmoTpeHHBIC BBINIE AaHHBIE, MOJydeHHBIC Ha
nenauke Mapyx H.B. aBumoBud, ObLIM 3aT€M MCIIOJb-
3oBaHbl A.H. Kpenke (1982) B Gonee HarnsimHou dopme
— JJIS TIOCTPOEHUSI BEPTUKAIBHBIX Pa3pe30B TeMIIepaTy-
pel Bo3ayxa B cioe 0,25 — 2,0 M Haxm JIEMTHUKOM B BUIC
un3orieT. Beero 6b110 mocrpoeHo 126 paspe3oB, Haubo-
Jiee TUMMYHBIC U3 HUX MBI BOCIIPOM3BOIMM Ha puc. 35.
Kak Bumxo n3 puc. 35a, XonomHoOe SIAPO PacIIoarajoch
He Ha OCH JIeJIHWKA, a OJMXKe K JICBOMY Kpaio (JIeBOMY
GOPTY COOTBETCTBYET MpaBasi YaCThb PUCYHKA), T BbICO-
Ta XxpeOTa HanboIbIlast, CKOPOCTH BeTpa HaMMEHBIINE, 1
BO3IyX ycIieBaeT oxiamuThes. B psame ciydaes (puc. 356)
OTMeYasoch IBAa MUHUMYMa — C 6oJiee HUBKUMU TeMIIe-
paTypaMu — y JIEBOTO Kpasi 1 BTOPUYHBIN y TipaBoro. Ta-
KOe pacmpee/ieHre TeMIepaTyp HabIoganioch, Kak mpa-
BWJIO, B SICHYIO TETLIYIO ITOTOAY M OBLIO BBI3BAHO, IMO-BU-
IUMOMY, CKaThIBAaHMEM XOJOMHOM TUICHKU BO3IyXa B
JIOXKOWHY MEXIy JISTHUKOM U MOpeHO. MUHUMYM TeM-
mepaTyphl B OCEBOM YacTH JemHuKa (puc. 356) oTmeva-
cs uib B 17% citydaes.
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Takum 00pa3oM, OBLUIO YCTAaHOBIIEHO, YTO pacIipe-
JIeJIEHUE TeMIIepaTypbl B HUXKHEM, TIPHJICTHUKOBOM CJIOE
BO3IyXa Jdake Ha HeOOJBIIIOM PACCTOSTHUU MEHSETCS KakK
10 TOPU3OHTAJIM, TaK ¥ B BEPTUKAIBLHOM pa3pe3e U CHUJTb-
HO 3aBHCUT OT YCJIOBUIA TTOTOABI U Me3openbeda. Cremy-
€T 00paTUTh BHUMaHME Ha pe3Koe M3MEHEHME TeMITepa-
TYpHl BO3IyXa Ha MOpeHe y IpaBoro 60pTa, BHE 30HBI
BJIUSTHUS JIEAHUKOBOTO BETpa.

Wnurie pesynprathl Obn moaydeHbl B.I'. Xomako-
BbIM (19654a) Ha negHuke OOpydeBa. JlaHHbIe M3MEPEHUIA
TEMIIepaTyphl BO3/yXa W CKOPOCTU BEeTpa TpHU SICHON U
TETJION TOTo/Ie B OKOJIOMONIYAEHHOE BpeMsl 10 IoIepey-
HOMY TIpOGUIIIO Yepe3 BCIO LIEHTPAJIbHYIO YacTu (hPUPHO-
BOI1 30HBI JICTHMKA TIPUBOISTCS B Ta0II. 3.2.

W3 Ttabi. 3.2 HeTpyaHO YBUACTH, YTO MMEETCS OQHA
CTpPYsI XOJIOMHOTO BO3/yxa, CMEIIeHHas K JIEeBOMY (ceBep-
HOMY) OOpTy JIeHHMKA. DTO MOXET OBITh O0OYCJIOBJICHO
penbedoM MOBEpXHOCTU — €€ HAKJIIOHOM K JIeBOMY GOp-
Ty U OOIIUM TTOBOPOTOM TPOAOJBHON OCU K BOCTOKY.
MakcuManbHasi CKOPOCTh JIETHMKOBOTO BeTpa Habrona-
Jlach B LIEHTpe, K OOpTaM OHa pe3Ko yMeHbInanach. [1o-
HIDKEHME TeMITepaTyphbl BO3yXa OT Mepudepun K IeHTpY
cocraBwiio 4 — 4,5 °C Ha ypoBHe 2 M u Oonee 7 °C Ha
ypoBHe 0,25 M, 94TO MOXET CBHAETEIBCTBOBATH KaK O

h, m

3HAYUTEJbHOM OXJaXXAAaloIeM BJIWSHUM JETHUKOBOM
MMOBEPXHOCTH HA CaMbIil HIDKHUI CJIOM BO3ayXa, TaK U 00
aJIBEKIIMU TETUIOTO BO3/yXa Y €To O0PTOB.

CrnemyeT OTMETUTh TaKKe 3aperUCTPUPOBAHHOE Ha-
MU Hajimuyue “o3epa xojoma” B HIKHEH 4acTH (DUPHO-
BOIi 30HBI JleqHUKa OOpydeBa. 31eCh B JICTHHUE TTEPUOIIBI
1974 — 1977 rr. pacnoJyiarajach TJIONIaJKa CTallMOHap-
HBIX METEOPOJIOTMYECKMX HabmoaeHnit. OHa HaxonuIach
B BBIMOJIOKECHHON YacTH JIeMHWKA, W ClOfa CTEKaJlCa XO-
JIOMHBIN BO3IYX KaK C 3aJHeil 3aMbIKaIoIeli CTEHKU Kapa,
Tak U ¢ OOKOBBIX CKJIOHOB. [IpM 3MM30QMYecKUX MapIii-
PYTHBIX CheMKaXx I10 MPOJAOJBLHOMY M TIOTIEPEYHOMY TTPO-
¢wisiM OBLIO OTMEUYEHO, YTO Ha cKJoHe, B 50 — 100 m
BBIIIIE OCHOBHOI'O IMyHKTa HAOIIOJEeHU, TeMImepaTypa
BO3[IyXa Ha ypoBHe 1 M oka3piBajiach Ha 1 — 2° BEINIE.
OcoOeHHO OTYETIMBO 3Ta TECHIECHIIUS TPOSBIsIIACH B
TETUIbIe COJTHEYHBIC THMU.

O6pazoBanue “o3ep xojioga” ObUIO OTMEYEHO M Ha
nenauke UTTAH Bo Bpemst MUKpPOKIMMATAYECKIX MCCIIE-
noBaHuii B utosie — aprycte 1971 r. (JaBumoBuu, 1974).
JlenHUK 3aHUMAaET TIYOOKUIA Kap, TepeXOnsIInii B 1O~
HYy, OPMEHTHPOBAHHYIO Ha BOCTOK-CEBEPO-BOCTOK. Jlu-
Ha ero okoio 1,8 kM, mepenanm BeicOoT 825 — 1200 M.
C ceBepa ¥ 3amaza ero odpamJsIOT TMOYTH OTBECHBIS
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Puc. 35. BeptukasbHble pa3pesbl Temneparypbl Bo3gyxa (°C) B npuiefHUKOBOM C/ioe Mo nonepeyHoMy npodusio B oUpHOBOM
30He neaHuka Mapyx. a — xonogHoe “aapo” y nesoro 6opta, 6 — gBa Xx0n0A4HbIX “Aapa” No KpasM NefHuKa, B — XO-
nogHoe “sapo” Ha NpoAonbHOM ock nefHuKa. 1—5 — nyHkTbl Habnogenui (NlegHuk Mapyx, 1988)

Fig. 35. Vertical section of temperature (°C) in the surface air layer at transverse line in firn area of Marukh Glacier: a — the
cold “core” near the left margin, 6 — two cold “cores” close to margins, 8 — the cold “core” at the longitudinal axis of

glacier. 1—5 — the points of observations
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Tabnuvua 3.2

Temnepatypa Bo3ayXa W CKOPOCTb BeTpa Haj JieTHUKoM O0OpyyeBa (MrHOBEHHbIE 3HAYEHHS), HIOJb 1962 T.
The air temperature and wind velocity on Obruchev Glacier (the instant values), July 1962

PaccrosHue ot
IOXKHOM CTEHKH Kapa, M

Temnepartypa Bo3gyxa (°C)
Ha BbICOTE, M

CkopocTb
BeTpaHa 1M, M/C

2,0 1,0 0,5 0,25
40 18,3 17,1 16,3 14,8 0,8
80 17,4 16,2 14,1 13,2 2,1
200 13,7 11,3 9,7 7,2 3,0
300 13,6 11,8 8,9 7,0 2,1
350 15,1 13,6 12,1 11,0 1,5
390 17,5 16,3 15,2 14,3 0,5

CTeHKM Kapa, BO3BBIIIAOIINAEC Haj JIeAHUKOM Ha 200 M,
¢ rora Ha 60 — 80 M mogHMMaeTcs wiato. bokoBbie Mope-
HBI CJIMBAIOTCSA C MOIIHBIM HAarpoMOXIeHWEM KOHEYHO-
MOPEHHBIX BaJIOB, TIPS Y XOJIMOB IIMpUHOM 10 400 M.

Ilo nmpomonbHOMY TIpoduI0 OBUTM 000pPYIOBaHEI 4
MyHKTa HAOJIIONEHWIA: OMMH B LIEHTPAJbHOM YacTH, Ha OT-
KPBITOM JIby, BTOPO Ha 3aCHEXXEHHOM MMOBEPXHOCTH, He-
JIAJIEKO OT KOHIIA JIEMHUKA, ellle IBa — Ha KOHEYHOM MO-
peHe. B aTHX MyHKTaX CUHXPOHHO M3MEPSIUCh TeMIlepa-
Typa BO3IyXa 1 CKOPOCTb BeTpa Ha ypoBHsx 0,5 u 2 M. Xa-
pPaKTepHOI 4epTOil MEeTeOPOJOTUYECKOTO PeXUMa ObLIO
npeobiafaHie CTOKOBOTO BeTpa, KOTOPBIM YCWIIMBAJICS B
TETUTYIO TTOTOMY, TTPUYEM BHU3 IO JICAHUKY €r0 CKOPOCTh
Bo3pacTayia. [Ipu penkux BeTpax CHU3Y MX CKOPOCTb Ha
JIeMHWKe ObUTa 3HAYMTETbHO MEHBIIIE, YeM Ha MOPEHE.

Hab6monenus Ha nemnuke UTAH no3Bomuiu aBTopy
MIPUATH K CJIEMYIONIMM BbIBOaM. TeMItepaTypHbIe pasiiu-
qyus y poHTA JISMHMKA, JIEXKAIeT0 B 3aMKHYTOM JIOJIUHE,
OTIPENETISAIOTCS HEe CTOJBKO JAESITeIbHOM MOBEPXHOCTHIO,
CKOJTbKO OKPYKaIOIIUM PeTbe(OM M BETPOBBIM PEKMMOM.
CTOK OXJIaXJIEHHOTO BO3[AyXa M 3acTauBaHUE ero Tepen
KOHEYHOI MOPEHOI MPUBOASIT K (DOPMUPOBAHUIO XOJIOM-
HOW 30HBI HaJl HYDKHEH YacThIO JIGAHUKA U TTPUJIeTaoIIM
CKJIOHOM KOHEUHOU! MOpeHBbI. MI3MeHeHue Xapakrepa I1o-
BEPXHOCTH Ha TpaHUlle JICTHUKA CKa3bIBaeTCS B TeMIIepa-
TYpe BO3/yXa TOJbKO CaMbIX HIDKHUX CJIOEB, HE pacrpoCT-
paHSIeTCSA 0 BBICOTHI CTAHIAPTHBIX M3MEPEHUI Ha 2 M
Haj TTOBEPXHOCThI0. Pa3HOCTh MeXIy TemrepaTypoil Haj
LIEHTPOM JIETHUKA U KaMEHMCTOI IOBEPXHOCTBIO Ha TOM
JKe abCOJTIOTHOM BBICOTE (MJIM CTETIeHb BBIXOJIaKMBAIOIIE-
TO BJAWSHUS JIeMHWKA, Ha3bIBAEMOTO “CKaYKOM TeMIlepa-
TYpbl”) HEOAWHAKOBA B Pa3HbIC THUITBI MOTOMIBI: MaKCH-
MaJlbHa B CyXyI0 cojHeuHyio (B cpeaHeM 1,7 °C) u mpak-
TUYECKM OTCYTCTBYET B IMACMYypPHYIO C ocaakamu. Pe3koe
M3MEHEHUE TeMIIepaTypbl BO3MyXa BIOJb MPOAOJILHOTO
poG WISt TPOUCXOIUT He Y (DpOHTA JIeAIHUKA, a Ha TpaHH-
1Ie JISAHMKOBOTO BETpPa, pacpoCTpaHeHNE KOTOPOTO Orpa-
HUYE€HO KOHEYHO-MOPEHHOM TPpsIIOit.

Ha negnuke Tyrokcy B KOHIIe aBrycta — Havaje
ceHTsi0pst 1971 1. ObLIM MIPOBEAEHBI MAPILIPYTHBIE HAOIIO-
JICHUsI, OXBAaTMBIINE OOJIBIIYIO YacTh (PUPHOBOW 30HBI
(Henucosa, 1976). OHM BKITIOYAIU U3MEPEHUS TeMIlepa-
TYpBI BO3MyXa Ha YPOBHE 2 M, CKOPOCTH BeTpa Ha BBICOTE
1 M 1 anpbemo moacTIIaIIe moBepxHocT. M3mepenus

MPOBOIWJINCH B CepeIrHe MHS TociienoBareapHo B 10
Touykax B TedyeHue 1 — 1,5 yac., mo3TOMy OHU MOTYT JaTh
JINIIIh KauyeCTBEHHOE TMPEICTaBIeHUE O CTEIeHU M3MEH-
YUBOCTA METCOIIEMEHTOB U PETPe3eHTaTUBHOCTH HaH-
HBIX CTAallMOHAPHON METEOPOJOTUYECKON TUIOIIAAKY,
PACTTIOJIOKEHHOM GJIVIKE K JIEBOMY OOpTY JIeAHUKA.

B pesynbraTe 3THX HAOMIOACHUI OBUIO YCTaHOBIIE-
HO, 9TO BO Bcex ciaydasx (8 cepuit) TemIiepaTypa BO3Iy-
Xa oKaszajach HanboJyiee HU3KOM Ha CTallMOHAPHOM TUIO-
maake, a U3MEHEHWE 3TOro MoKasaTessl MO IUIOIIaIn
cocrtaBisieT 2,5 — 3 °C (mmpu abCONIOTHBIX 3HAUYECHUSIX
0,9 — 5,7 °C), npuyem oTpuUllaTeIbHbIE OTKJIOHEHUS B
OOJIBIIMHCTBE CJTyYaeB HAOMIOAAIUCH TAKXKE Y JIEBOTO 6Op-
Ta JIeIHUKA, XOTSI alpruopyu MOXHO OBUIO OXWAATh, YTO
OKe K OTOJICHHBIM CKJIOHAM TeMIlepaTypa Bo3ayxa Oy-
JIeT BBIIE, YeM B JAPYTUX TOYKax. MI3MEHUMBOCTH CKOPO-
CTH BeTpa B paccMaTpyBaeMoOil 30He JieTHWKa ObUIa 3Ha-
yutenbHoi: 1,5 — 2 M/c mpu ckopoctsix 0,5 — 3,2 m/c,
TpyuYeM OOJIACTU 3aTUIILI W 0ojiee CHIbHBIX BETPOB Ha-
OJIIONATNCh B OTAEIBbHBIE THU Ha Pa3HbIX y9acTKax — JIU-
00 B paiioHe METEOIUIOIIAAKMY, T100 B HIDKHEN 4acTh 00-
JIACTH aKKYMYJISILIVIML.

Hng pacueTta TeMIepaTypbl BO3ayxa B Ipeaeiax
JIEAHUKA MCKITIOYUTENIbHO BaKHOE 3HaUYECHUE MMEET Be-
JINYMHA €TO BepTUKAJIbHOTO TpaaueHTa. [IpUHATO cum-
TaTh, YTO B TEPUOJ A0ISALIMM Ha JIEAHUKAMU B CPEITHEM
3TOT nokasateib cocraisier 0,6 °C Ha 100 M BBICOTHI.
TeM He MeHee, TIO pe3ybTaTaM HaOJIONEHUI Ha OTHCIb-
HBIX JIEMHUKAaX YCTAaHOBJICHO, YTO BEJIMYMHA BEPTUKAIb-
HOTO TeMIIepaTypHOTO TpaJueHTa HeOIWHAKoBa B pa3-
HBIX YaCTIX JIEAHWKA U B pa3HOE BPeMs CYTOK U 3aBHCUT
OT YCJIOBUI MECTHOI LUPKYJISLIMN.

YToOBI TTOHATH MEXaHW3M BJIIWSHUS Ha BEJIMYUHY
rpagreHTa MECTHBIX BETPOB, MPUBEIEM pe3yJbTaThl Ha-
IIeTo KCIIEPUMEHTa Ha JienHuKe MenBeXbeM B aBIyCcTe
1972 r. (BonomwuHua, 1975). B TeuyeHue nsaTu OHeH Tipu
SICHOM M Majio00JJauHOM ToToNe eXedacHbIe KPYTiocy-
TOYHBIC HAOJIONEHUST BEJIMCh B JIByX MYyHKTaX, Pacriojio-
JKEHHBIX B BepXHEM 1M HUXKHEH YacTsax obJacTu abisainm,
Ha abcomoTtHbIX BeicoTax 3500 u 3050 M, Ha paccToSTHUM
OKOJIO 5 KM JIpYyT OT Apyra. SI3bIK JieAHUKa OpPUEHTUPO-
BaH C CeBepO-BOCTOKA Ha [oro-3aman. B aTor mepuon ot-
MedJaiach ycroiunBas cMeHa ctokoBoro (CB) m monuH-
Horo (}O3) BeTpoB mBaXabl B CYTKH, YTO IO3BOJIMJIO TI0-
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Tabnuua 3.3
Beprukaibhblii TeMnepaTypHblii FpagueHT
IpA CTOKOBOM M JTOJMHHOM BE€Tpax
Vertical temperature gradient
under catabatic and valley winds

Bpems, uac HanpasneHue BeTpa y, 'C/100 m
3500 m 3050 m
19—-9 CB CB 0,51
10—14 CB 103 1,40
15—18 103 103 0,87

JIYIUTh BIIOJIHE HaleXXHBIe 3HAYCHUS] BEPTUKAJIBHOTO
rpagveHTa TemMiepaTypsl y (Tabma. 3.3).

IIpuBeneHHbIe NJaHHBIC MOKAa3bIBAIOT, YTO HaM-
MeHbIIIee U3MEHEeHUE TeMITepaTyphl BO3[ayXa B Ipeaenax
o0yacTy abisIuMKu HabJIomaeTCs MpU CTOKOBOM BETpe B
HouHble U yTpeHHue yackl — 0,51°/100 m. IMo-Buaumo-
My, TIpM OITyCKaHWM BO3IyXa OXJIaXIeHWE He3HAYNTEIb-
HO M3-3a YCTOMYMBOCTM BO3AyXa U BCJICACTBUE CJIAOOTO
TYpOYJEHTHOTO TepeMellMBaHusI (HAIIOMHUM, 4TO Tapa-
METp IIEPOXOBATOCTU CTOKOBOTO BETpa Ha MOPSAI0K
MEHBIIIE, YeM JOJIMHHOI0) BO3AYX “CKOJB3UT” MO JCTHU-
KY, 3aTI0JTHSIST BIaAWHBI pesibeda.

HanGonpmuii rpagueHT 3aMKCUPOBaH B TEX CIIy-
Yasx, Korjaa MyHKThl HAOJIOMeHUI HAXOMWINCh B Pa3HbIX
Bo3myiIHbIX Maccax — 1,40°/100 M. 1 HakoHel, BO BTO-
POl TIOJIOBUHE IHS AOJWHHBINA BeTEp MPOHUKAT B BEpX-
HIOIO 4acTh 0OJIacTU abJISIIMKM, HO TIO IyTH OH yCIeBal
OXJIAJINTHCS BCIIEACTBUE 00Jice MHTEHCUBHOTO TYpOYJIeHT-
Horo nepeMemmBaHus. CpeIHUI TpaTllueHT TeMIepaTyphbl
3a nHeBHOU mepuon (6 — 18 yac.) paBHsuica 1,04°/100 M,
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3a cytku — 0,81°/100 m. I wimocTpaliuu M3MEHEHUs
TEMIIepaTyphbl BO3AyXa B 3aBUCUMOCTH OT HaIpaBJICHUS
BeTpa Ha puc. 36 TIPUBOIUTCSA €€ CYTOUHBINA XOJ B NIBYX
paccMaTpuBaeMbIX MyHKTaX Ha JieMHUKe MeaBexbeM, a
Takke Ha MeteoctaHuu JlemHuk demueHKo.

O00061asa npuBeAeHHBIC TaHHEIC, CIEIyeT OTMeE-
TUTb, YTO OTKJIOHEHHME BEPTUKAJIBHOTO TEMIIEpaTypHOTO
rpaaMeHTa ot cpenHei BemmunHbl 0,6°/100 M MoXeT city-
KUTb KOCBEHHBIM OPUEHTUPOM JUISI CYXKIEHUSI O CTeTICHU
WHTEHCUBHOCTH TOPHO-IOJIMHHON IUPKYJISIIUA U Pa3BU-
THSI JISTHUKOBOTO BEeTpa Ha JTaHHOM KOHKPETHOM JICITHM-
K€ B OTPeAeICHHBIX YCIOBUSX ITOTO/IBI.

HanexxHble cBeneHMSI O BEJIMYMHAX BEPTUKAJIBLHOTO
TeMITepaTypHOTO IpareHTa ObUIM TIOJYIeHBI Ha JIGAHUKE
Mapyx B pesyiabrate MHOrojaeTHux (1967 — 1974 rr.) uc-
cnepoBanuii Mucturyra reorpadpmu AH CCCP B ¢dup-
HoBo# 30He U PoctoBckoro YI'MC B oGnactu abasiiuu
(a Takke Ha MopeHe Huke JegHuka) (JlexHuk Mapyx,
1988). IlocTpoeHHbIE MO CPEAHUM NEKATHBIM U MeCcsSy-
HBIM BeJIMYMHAM TpadUKU CBSA3W TEMIIEpaTyphl BO3IyXa
B ABYX NyHKTax (upH, 2917 m u nen, 2540 m) no3Bosiu-
JIA TIOACYUTATh TeMIIEPAaTypHbIN TPATUEHT MEXIy HUMU
MIpHY pa3HBIX 3HAYCHMIX TeMmepaTyphl Bo3ayxa (*C):

t, prpH 2,0 3,0 4,0 5,0 6,0 7,0
t, nen 4,7 5,9 7,0 8,1 9,1 10,2
t,-ty 2,7 2,9 3,0 3,1 3,1 3,2
y,’/100m 0,72 0,77 0,80 0,82 0,82 0,85

DTU JaHHBIC TTOKA3BbIBAIOT, YTO CYIICCTBYET CBSI3b
HUCCIeyeMOro moKa3aTesisl ¢ TeMrepaTypoi BO3ayxa.
CpenHsisi BeJIMYMHA Y IS JIETHETO TMepuoja cocTaBuia
0,80°/100 M, 1 3TO MOXET CBUIIETEIHCTBOBATH O MPOHUK-
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Puc. 36. CyTouHbIM X0 TeMnepaTtypbl BO34yXa Ha YPOBHe 2 M U U3MeHeHWe HanpaBneHus setpa 13—14 asrycta 1972 r. 1 — negn-
HUK Mepeexxui, 3050 m; 2 — nepgHuk Mepsexxuit, 3500 m; 3 — meteoctaHuumsa JlegHuk Pepuenko, 4169 m; 4 — ponuu-

HbI BeTEP; 5 — CTOKOBbIM BETEP

Fig. 36. Diurnal changes of air temperature at 2-meters level and variation of wind direction for 13—14 August, 1972.
1 — Medvezhiy Glacier, 3050 m; 2 — Medvezhiy Glacier, 3500 m; 3 — weather station Fedchenko Glacier, 4169 m

above s.l.; 4 — valley wind; 5 — catabatic wind
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HOBEHUU MOJIMHHOTO BETpa B HUXXHIOIO YacTh JIEMHUKA
Mapyx, uTo corjacyeTrcsl ¢ pe3yJbTaTaMUu HEMOCPEACT-
BEHHbBIX HAOJIIOICHWIA.

B stom paiione 3anagHoro KaBkasza cremneHb Tem-
MepaTypHOTO BO3AEWCTBUS AOJUMHHOTO BETpa HE CTOJb
BeJMKa, Kak Ha [lamupe, raoe Temmnepatypa Bo3ayxa Ha
OOKOBOI MOpeHe JienHMKa MenBexXuii Ha BbICOTE€ OKOJIO
3100 m Hepenko momHuMaiack 1o 20 — 25 °C, a B cyxux
JIOJIMHAX, JIMIIEHHBIX PACTUTEIbHOCTU, BpEMEHaMU Tpe-
Bermana 30 °C. D1uM, 04eBUIHO, U OOBSICHSIOTCS OOJIb-
e KOHTPACThl TeMIlepaTypbl JOJUHHOTO U TOPHOTO
MOoTOKOB Bo3ayxa Ha [lamupe M 0OycCIOBIEHHBIE STUM
BBICOKME 3HAYEHUS BEPTUKAJIBHOTO TEMIIEpPaTypHOTO
rpagueHTa, MoJydyeHHbIe HAaMU B YCJIOBHUSX TEIJION Ma-
JIOO0JIAYHOM TTOTO/IbI.

BeprukanbHblil TeMIlepaTypHbIii TPAAUEHT 3aBUCUT
TakXe OT TUIa TMOTrOoAbl U YPOBHSI Haj MOBEPXHOCTHIO
nenHuka (tabim. 3.4).

OueBUIHO, KaK U Ha JeqHuKe MenBexbeM, Ipu yc-
TOMYMBOI TTOrofe B (UPHOBOI 30HE 1 Ha KOHIIC JICTHU-
ka Mapyx MyHKTbl HaOJIOJEHUU OmNpeneIeHHYI0 4acThb
CYTOK HAaXOJIWJIWCh TIOJ BIMSIHUEM BETPOB PA3HOTO TPO-
UCXOXIEHMS, B Pa3HbIX ME30MOTOKAaX, MO3TOMY B JTHEB-
HbI€ Yachl TEMIIEPATYPHbII TPAAUEHT TOCTUTAT HanubOb-
mux 3HadeHuit — ot 1,42°/100 m Ha BbIcOTE 2 M 11O
1,86°/100 M Ha ypoBHe 0,25 M OT TTOBEPXHOCTH JICTHUKA.
B macmypHyio moromy pasziuuusi B TpaaueHTE CTAHOBSITCS
MUHMMAaJIbHBIMU, U OH 0;1130K K 3HaueHuto 0,6°/100 M. Bo
BCEX CJIy4yasiX B HEIMOCPEIACTBEHHON OJIM30CTU OT TMOBEpX-
HOCTU JIeIHWKA TpaaueHT OOoJibllle, YeM Ha YpOBHE 2 M,
YTO CBUJETEJIBCTBYET O O0Jiee 3HAYMTETbHOM OXJIAXKIE-
HUU B 3TOM CJIO€.

AHanu3 AaHHBIX TO YMPYTOCTU BOASIHOTO Tapa B
pa3HBIX MYHKTaX JieMHUKa MapyXx U Ha MOpeHe HUXe
JienHWKa 3a uwab — aBrycT 1973 r. (Jlemnuk Mapyx,
1988) mo3BoMMI BBISIBUTH CJIEMYIOIIME 3aKOHOMEPHOCTH.
Han si3pikoM JieqHMKA Ha BbICOTE 2 M aOCOJIIOTHAST BIaX-
HOCTb B cpenHeM Ha Irlla MeHble, yeM HaJ MOPEHOI.
Han ¢bupHOM MpoMCXOMUT MOTMOTHUTEIBHOE UCCYIIeHUE
Ha 0,1 — 0,5 rlla, ocoOeHHO 3aMETHO 3TO B BEYCPHUE U
HOYHbIE Yachl, YTO YKa3bIBaeT HAa HE3HAUUTEJbHOE TIpe-
o0JyiaaHue KOHAEHCAIIMY BOJASHOTO Tapa.

CUHXpOHHbIE HAOMIOAEHUSI 32 HaINlpaBJIeHUEM U
CKOpOCTBIO BeTpa B (DMPHOBOII 30HE M B 00jacTH abJs-
Uy JiegHuka Mapyx B utone — aBrycte 1973 r. mokasa-
JIK, 4TO B 00JIACTM aKKyMYJISILIMU B CBETJIOE BpEMsl CYTOK
¢ ycroitunBocThio 80 — 90% mpeobiamaeT CTOKOBHIN Be-

A.Il. Boaowuna

Tep IOXHBIX PyMOOB. JIOMMHHBIN BeTep MPOHUKAET cloaa
B OYCHb PEIKHUX CIIydyasx. B mo3mHue BeuepHMe Yyachl Ipu
AHTULIMKJIOHAJIBLHOM MOTo/Ie YacTo HaOMI0AarTCs (hEHDBI
U3 cBOOOMHOM aTMocdephl, XapaKTepu3yroIecs: 00Jb-
IOl M3MEHYMBOCTBIO HAIpAaBICHUS U CKOPOCTU BETpa
BO BpeMeHU. B HOUHBIC Yachl ¥ B TIEPBOIA MMOJOBUHE THS
CKOPOCTb BETpa B 3TOM YaCTH JIeMHWKA HaWMEHbIIas, 1
TOJIBKO 37I6Ch OTMEYAIOTCS IITHJIH.

B obGnactu abnasguuu HOYHOM KaTtabaTUYECKUi Be-
Tep, OYeBUIHO, Oyarogapss 0COOGEHHOCTSIM Me3openbeda
y mpaBoro 0opTa (HalImyue KaHaja CTOKa W OOIIMpPHOI
GOKOBOI MOpEHBI) MPUOOPETACT BOCTOUHOE HAaIlpaBlie-
Hue ¢ BeposTHOCThIO 70 — 80%. Tlo-BummmMoMy, cioma
JIOXOIAT U (EHBI, O YeM CBUACTEIBCTBYET M3MEHUMBOCTD
HampaBJiecHMi1 BeTpa. JIHEM IOJIMHHBIN BeTep BBIpaXXKeH
cnabo (He 6omee 20 — 30% cayuaeB). CKOpoCTh BeTpa B
obnactv abisuuu B JItDOOE BpeMsl CYTOK BBIIIE, YEM B
¢upHOBoOI1 30He, HA 1 — 1,5 m/c.

HHble 3HaUYeHUs] BEPTUKAJIBHOTO TEMIIEPaTypHOTO
TpagvieHTa, 10 CPAaBHEHMIO C TEMM, YTO OBUIM TTOTYYEHBI
Ha JlegHWKe Mapyx, oTMeuaauch Ha JiemHuKe TyloKcy
(Bomomuua u gp., 1992). I[lo naHHBIM CTallMOHAPHBIX
HabOmoaeHU Ha craHumax Tywokcy-2 (iaen, 3500 m) u
Tytokey-3 (pupH, 3750 M) 3a Tpu JeTHUX Mecsua 1957
— 1959 rr. TemnepaTypHbIil TPaAUEHT MEXAY dTUMU
MyHKTaMu KoJsiebasncst B mpenenax 0,58 — 0,51°/100 m
MpY U3MEHEHUU TeMIlepaTypbl Bo3ayxa Ha mopeHe (Ty-
okcy-1, 3450 m) ot 2 o 8 °C. B cpemHem Xe OH cocTa-
Bun 0,57°/C. Takue HU3KME 3HAUYEHUSI BEPTUKAJIBHOIO
TEeMIIEpPaTypHOTO TpaJueHTa B TpejaesiaX JeAHUKAa MOX-
HO OOBSICHUTH ciemylomuM obpa3zom. Ha paccrosHun
okojio 500 M HIXe KOHIIA JIeAHMKA MOpEHa KPYyTO 00-
pbIBaeTCS B OOJMHY p. Mamas AJMaTHHKa — Tiepernan
BBICOT cocTaBiisieT okojio 400 M. OOpa3yeTcsl MOIIHBIA
Gapbep IUIST TTOCTYIUICHUSI HA JICAHUK TEIJIOTO TOJWUH-
Horo Bo3ayxa. KpoMe Toro, egHUK TYIOKCY U BEPXOBBS
€ro IOJMHBI OOpallleHbl Ha CeBepo-3araj, YTo COBIaa-
€T C YacTO MOBTOPSIOIMIMMUCS XOJOAHBIMU BTOPXKECHUSI-
MM TOTO € HaIlpaBJeHHUs, U OHU OeCIpPenITCTBEHHO
MMPOHUKAIOT Ha JICAHUK.

B ropHo-nenHUKOBOM OacceitHe AKTPY Ha JICTHUKE
BomonamHblit MeXay MyHKTaMW HaOMIOACHUIT Ha BBICOTE
2550 u 3550 M BepTUKAIBHBIM TeMIIEpAaTypHBIA IPAIUeHT
B OTIEJIbHBIE Yachl CyTOK MeHsiics ot 0,74°/100 M yTpom
o 0,65°/100 M B cepenviHe IHS, a B CPeIHEM OH COCTa-
Bt 0,69°/100 M, 9TO yKa3bIBaeT Ha cJlaboe BIMSHUE JO-
JIMHHBIX BETPOB B 3TOM paiioHe (Jlemnuku Axtpy, 1987).

Tabnvua 3.4

BepTuKa/IbHBIH TEeMIEPATYPHBIIA TPAIUEHT Y IPH Pa3HBIX THHAX moronsl. Jlexauk Mapyx, uioap — aBryct 1969 r.
Vertical temperature gradient yfor different weather types. Marukh Glacier, July — August, 1969

Tun norogbl | BbicoTa Hag NOBEPXHOCTbIO Y, /100 m
NeéaHnKa, M cpenHee MaKCHMyM MHUHUMYM
A+K, 0,25 1,50 1,86 1,03
2,0 1,00 1,42 0,69
K,+® 0,25 0,72 0,97 0,62
2,0 0,67 0,81 0,42
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Tabnumua 3.5

BepTukasibHbie rpageHThl TEMIEPATYPBI HIZKE KOHIIA JIeHNKA, 103KHbIA CKiIoH InaBHoro Kaskasckoro xpedra, "C/100 m
Vertical temperature gradients lower, than the end of glacier, southern slope of the Main Caucasus Range, °C/100 m

Mapbl cTaHuui PasHocTb BbicOT, M Bpems cyTok, yac. CpegHee
00 06 12 18
Mectua — ponuHa Xange 870 0,49 0,36 0,69 0,74 0,56
MecTua — ck/ioH 1360 0,40 0,31 0,74 0,77 0,55
Mectua — Xange-1 1165 0,38 0,29 0,72 0,69 0,52
[onuHa p.Xange — cKfoH 500 0,22 0,20 0,80 0,80 0,52
[onuHa p.Xange — Xange-1 300 0,03 0,07 0,80 0,50 0,37

O6o006meHHbie A.H. Kpenke (1982) sHaueHus: Bep-
TUKaJIBHOTO TeMIIepaTypHOTO IpaareHTa Ha 10 JemHuKax
B pa3HBIX reorpadudeckux paitonax (Kaskas, Airaii,
ITamup, Taus-Illans) konedmorcs B npenenax 0,55 —
0,64°/100 M, 9TO TpenIioNaraeT He3HAUUTEIbHOE (JTM6O
KOMIICHCUPYIOIIee) BIUSIHUE XOJIOMHOM M TETUION BeTBEM
MECTHOU IUPKYJISIIIUKA BO3IyXa.

Bormpoc 06 oxiaxparonieM BIMSHUW TOPHBIX Jie-
HMKOB Ha TIPWJIETAIOIIYIO TEPPUTOPHUIO 0OCYXKIacs B psi-
Jie MCCIeMOBaHMil; Hanbojee MeTalbHble U3 HUX MPOBO-
nunuch B BepxHeit CBaHeTHM Ha JemHUKaX Xajle U
Anuiuu (JaBunosuy, 1981; JloktoHosa, 1989).

Jletrom 1978 r. myHKTBHl HaOMOACHUI ObUIM pacrio-
JIOXXKEHBI Ha JIemHMKaxX Amumm (IucTeiii Jiem, 2480 M) u
Xanme B Tpex Mmecrtax (Xamme-1 — 3aMOpEeHEHHEBIN JIeq,
2605 M; Xanme-2 — pa3pekeHHasi MOpeHa Ha Jibay, 2745 M
u Xanme-3 — uucteiii ged, 2810 m). B 1,5 kM ot nenHuka
Xanae B qojvHe p. Xajae HaXoAWIach TakXKe BpeMeHHas
MeteoctaHusa (2310 m). IllecToif MyHKT OBUT pacIiojo-
JKE€H Ha CKJIOHE XpeOTa, pa3lesiBIIETO JIGTHUKU ATUIIN
n Xanne. O6a jJenHUKa UMEIOT I0ro-3amnajgHyl0 OpUeHTa-
umio. B KauecTBe omopHOI ObLIa MCITOIB30BaHA METEO-
poJyiornyeckasi ctaHIMs MecTusi, yaajeHHast OT UCCIIeIy-
€MBbIX JeTHNKOB Ha 25 kM (1440 m).

Mexny BceMM MepedrCICHHBIMU IyHKTaMU OBLIN
pacCUMTaHbl CpeJHNE BePTUKAIbHBIE TpaaueHTH 3a 30
JHe!l WIoJIsT — aBrycTa B UX CYTOYHOM XOJI¢ Uepe3 TpU
yaca. HekoTopsie pe3yabTaThl IPUBOIITCS B Ta0OM. 3.5.

YMeHbIIIeHHbIE 3HAUCHUST BEPTUKAJIBHOTO TeMITepa-
TYPHOTO TpaleHTa HOYBIO U B paHHME YTPEHHUE 4Yachl
JUTST BCEX TTap CTAHIMI CBUAETENBCTBYIOT O CTOKE XOJIOM-
HOTO BO3/IyXa B MTOHIKEHUS pebeda, 0COOEHHO CHUIIBHO
MPOSIBJISTIONIEMCSI B IIYHKTE HUXE JIeAHUKA, TIe TPaTueHT

MEXIy DTOM TOUYKON M JeTHMKOM OJM30K K Hyso. Tak
TIPOSIBJISIETCSI COBOKYITHOE BJIMSIHUE JICTHUKOBOTO W TOP-
HOTO BeTpoB. JIHEM Ha JieMHUKe B HUXKHEM ITYHKTE TIpe-
obiaman MOJMHHBIN BeTep; HECMOTPS Ha 3TO, BePTH-
KaJIbHBIM TPagueHT YBEJIWYEH, YTO MOXET OBITh CBSI3AHO
¢ OoJiee 3HAYMTEIBHBIM MTPOTPEBAHUEM BO3AyXa Ha HMXK-
HUX ctaHIusax. CpeaHsst CyTouHas BeJIMIWHA Y IS BCEeX
Map CTaHIMI pa3anJaeTcs JUIIbL BO BTOPOM 3HaKe, 4TO
MPaKTUIECKU TOBOPUT 00 OTCYTCTBUU OXJIAXKIAIOIIETO
BIUSHUS JieAHUKa. OQHOM 13 TPUYMH c1aboro oxyaxia-
IOILETO BO3MACHCTBUSA JIeMHUKA XaJIae MOXET OBITh CHJIb-
Hasl 3aMOPEHEHHOCTD €T0 S3bIKa.

B mrone — aBrycre 1986 r. MccieqoBaHUST CTOKOBBIX
BETPOB U UX BJIMSHUS Ha paclipefie/icHUe TeMIepaTyphbl
BO3/yXa B TOPHO-JIEAHUKOBOM OacceifHe TTPOBOAMIMCH Ha
nenHuke Anuinn (JloktuoHosa, 1989). Habnonenust Obi-
JI BBHITIOJTHEHBI B TpeX IMyHKTaxX. [1epBbIii M3 HUX HaX0-
mwics B gomuHe, B 1700 M oT koHna jgegHuka (2210 M),
Ha TPaBSHUCTON MOBEPXHOCTH. BTopoil MyHKT pacrosa-
rasics B 500 M OT JiefHUKA, HA TAJICYHUKOBOW TUIOILAIKE
(2300 m) u TpeTuii — Ha JegHuKe, B 400 M OT ero KOHIIA,
Ha yucToM Jibay (2590 m). A3bIK JieqHUKAa OPUEHTMPOBAH
Ha 10To-3amaj, JOJMHA B paiflOHe BTOPOTO IYyHKTa TOBO-
pavyMBaeT Ha 3amaj.

XapakTepHass 0COGEHHOCTh METEOPOJOIrHIECKOTO
peXrMa Ha 3TOM JIeTHUKEe — TpakTu4Iecku mojHast (90 —
100%) TTOBTOPSIEMOCTD JIETHUKOBOTO BETpa B TCUCHHUE CY-
TOK. JIoMMHHBIN BeTep ObUT 3apMKCUPOBaH 37eCh JIMIID B
6 — 10% cnydaeB B uHTepBasie 14 — 16 vac. B monune
CTOKOBBII BeTep oTMmeuascst ¢ 17 go 9 gac. B 93% ciyua-
eB. Y MONMWHHBIN, W JICMHUKOBHI BeTEp YCUIUBAIUCH B
OKOJIOTIOIYACHHBIC Yachl, YTO, OYEBUIHO, CBS3aHO C yBe-
JUYEeHUeM TeMIIepaTypHBIX KOHTpacToB. Ha nemHuke

Tabnuua 3.6

BimsiHue JieJTHUKOBOTO BETPA HA HEKOTOPbIE TeMIepaTypHble nokaszarend, 'C, moab — asryct 1986 r.
Influence of glacier wind on some temperature parameters, °C, July — August, 1986

MyHKT HabnoaeHKH

CpepHsis TeMnepatypa Bo3gyxa

CyTouHas amniutyga

Mectus 18,0 16,2
JonuHa Aguwum:
| nyHkT 12,9 9,9
Il nyHkT 13,4 8,7
NepHuk (Il nyHKT) 8,7 3,9
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Tabnwvua 3.7

BepTukaabHblii TeMIepaTypHblii TPAJHEHT MeXKIY MeTeocTaHnueid MecTusi 1 HIKHAM MYHKTOM HAaOJI0AeHuii
B Aosmne p. Amumm, *C/100 m
Vertical temperature gradient between weather stations Mestia and lower point of measurements
in the valley of Adishi river, °C/100 m

Mokasarenu Bpems cyTok, uac. CpegaHee 3a CyTKH
6 12 18

CpegnHee 0,39 0,83 0,96 0,69

CrokoBbiit* 0,42 0,89 1,13 0,79

Oonuuubin® 0,36 0,76 0,79 0,62

*
HanpasneHue BeTpa yka3zaHo gns | nyHkTa B fonuHe p. Aguium.

CKOpPOCTbh BeTpa CocCTaBjsijia Houblo 2,5 — 3,5 M/c, AHEeM
3,6 — 4,3 M/c. ABTOp OTMeYaeT CBA3b CKOPOCTA CTOKOBO-
TO BETpa C BEPTUKAIBHBIM I'PAIMEHTOM TeMIIePaTypHhI.
3HaYuTEeNIbHOE Pa3BUTHE CTOKOBBIX BETPOB Ha Jie/-
HUKe AIUIIU TIpeaIioiaraeT U yCUJIeHUe ero oXJiaXxaaro-
IIETO BIUSIHUS Ha TIPWICAHUKOBYIO 30HY. BimsiHue men-
HUKOBOTO BeTpa MPOSIBIISIETCS TPEX/e BCETO B YMEHBbIIIE-
HUU CYTOYHOM aMILIUTYIBI TeMIlepaTyphl BO3dayXa B JIO-
JIMHHBIX TTyHKTaX IO CPaBHEHUIO ¢ BEJIMUMHOMN aMITIUTY-
IIbl Ha MeTeocTaHMu MecTus (taba. 3.6).
Oxnaxparoliee BIUSHUE CTOKOBBIX BETPOB (JIGTHU-
KOBOTO ¥ TOPHOTO) CKa3bIBaeTCsS TaKXe Ha BEJIUUYMHE
BEPTUKAJIBHOIO TeMIIepaTypHOro rpaaueHTa (Taoim. 3.7).
Kak mokaspIBaloT MpUBEACHHbBIC BHIIIE TaHHBIC,
0COOEHHO BEJIMKHW pa3Inyus B TeMIieparype Mexay Mec-
THEW W HIKHUM IYHKTOM B JIOJIMHE B PaHHME BEYepHUE
Yackl, YTO CBSI3aHO, MO-BUIMMOMY, C HA4aJbHOM CTalu-
el oOXJIaXKIeHUS BO3myxa Ha O0ibIIMX BeicoTax. CylecT-
BEHHBI Pa3IMUMs B CYyTOUYHBIX BeJMYMHAX TpaaeHTa TIPU
CTOKOBBIX M TOJMMHHBIX BeTpax — 0,62 1 0,79°/100 M.
TakuM obGpasoM, oxJaxmarolee BO3IEHCTBUE JIEed-
HUKa B MCCIEIyeMOM paiioHe pacIpOCTpaHsETCS 10
KpaifHeil Mepe Ha pacCTOSTHUE 2 KM HIKe ero KOHIIa. DTo
BJIMSTHUE YCHJIMBAECTCS TIPU OOJIBIION MOBTOPSIEMOCTH
CTOKOBOTO BETpa M BbIpaXkaeTCsl B TIOHVDKEHHBIX BEJIMYM-
Hax TeMIIEpaTypbl BO3AyXa M €€ CYyTOYHON aMIUIUTY/IbI.
BecbMma xapakTepHBIM IPUMEPOM OXJIaXKIAIOIIEeTO
BJIMSTHUS JIGTHUKOBOTO MaccuBa AKIIWipak Bo BHyT-
peraHeMm Tsaub-Illane mMoxeT OBITH TeMIIEpPATypPHBI pe-
xuM Mmeteoctanuu Taub-Ilane (3614 M), pacnojo-
XEHHOI B LIMPOKOUW TPOrOBOM MOJMHE, HAa PACCTOSTHUU
HECKOJbKUX KWIOMETPOB OT KPYITHBIX JIEAHUKOB 3TOTO
peruona. Jlerom 1984 r. Mbl TPpOBOIWIIM METEOPOJIOTUYE-
CKUe HabmoneHns Ha JienHuKe [[aBbioBa M Ha CKIIOHE,
HaxoIsIieMcsl BHE 30HBI BIMSHUS JISAHUKOBOTO BETpa
(Bonomnna, 1988). ITyHKTbI M3MepeHUT pacmoiaraimch
Ha onHOW u To# Xe BbicoTe (3940 M) Ha paccTOSIHUU
OKOJIO 6 KM OT METEOCTaHIINM.
IMpumep U3MeHEHUs TeMIiepaTyphl BO3Iyxa B Tede-
HME CYTOK TIPU Pa3HBIX YCJIOBUSX MOTOABI B TPEX Ha3BaH-
HBIX IYHKTax IpuBeneH Ha puc. 37. JlocratouHo yoemm-
TeJbHasl KapTUHa (GOPMUPOBAHUST TEMITEPAaTYPHOTO pe-
JKMMa Ha METEOCTaHIIMU M CKJIIOHE Y JIGAHUKA BBIPUCOBBI-
BaeTCs TMPU COMOCTaBJICHUW HAHHBIX 33 OTHCJbHBIC Yachl

cytok. IIpumepHo ¢ 19 mo 6 gac. yrpa Temmeparypa Bo3-
nyxa Ha MeteoctaHuM TsiHb-IIaHb CyIIeCTBEHHO HIKE
(mo 6°C), ueM Ha CKJIOHE, U Ha 4° HUKe, YeM Ha JIGAHUKE.
B nHeBHOE BpeMsl CYTOK Ha METEOCTAHIIMU, HAIPOTUB, Ha
2 — 4° Teriee, YeM Ha CKJIOHE y JiegHMKa. B macmypHyio
MOTroly HOYHAsi MHBEPCUST TeMIIepaTyphl MKy CKIOHOM
W METEOCTaHIIMEN COXpaHsIeTCsI, HO OHa BhIpaXkeHa clia-
6ee. brnaromapst Takoif He3HAYMTETLHOM TETUTOBOI TpaHC-
dopmaruu Bo3ayxa B JAOJMHE BEPTUKAIBHBIN TeMIlepa-
TYPHBII TPAAUEHT 3a CYTKU, MOJyYeHHBIN 3a TIEpUOJ Ha-
onomeHnuit (25 mHeit), KojebOajcsa B mpenesiax OT
0,37°C/100 M mipu cpenHel CyTOYHOUN TeMmrepaType Ha

(AN N N N B N Y N N S S I B N N N B N B B |
2022 0 2 4 6 8 10 12 1416 18

Cpeanee corneyHoe Bpems, dac.

T
18

Puc. 37. CyTouHbIM x0g Temnepatypbl BO3AyXa Npu COMHeY-
HoM (a — 27—28 wions) u nacmypHom (6 — 25—26
wionsa 1984 r.) noroge. 1 — meteoctaHuusa TsAHb-
LWaHb, 3614 M; 2 — cpefHas yacTb obnact abnaumum
nepHuka Masbigoea, 3940 mM; 3 — ckioH gpeBHewn
MopeHbl B6M3K npasoro 6opTa negHUKa, Ha ToM e
BbiCOTE

Fig. 37. Diurnal changes of air temperature under sunny (a —
27—28 July) and overcast (6 — 25—26 July, 1984)
weather. 1 — weather station Tien-Shan, 3614 m;
2 — middle part of Davidov Glacier ablation area,
3940 m; 3 — slope of ancient moraine near glacier
right margin, at the same altitude
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MeTeocTaHuu, paBHoi 2 °C, go 0,18°/100 m mpu 10 °C.
Ho gxewm ero BenmuuHa gocturana 0,7 — 1,0 °/100 m.

Ha teMmeparypHBIif peXXuM MeTeOoCTaHIUM TSIHb-
I[ITaHb BAMAIOT 3HAYUTENBHBIE MACCHl OXJaXICHHOTO
BO3IyXa M3 OOIIMPHOTO OacceifHa, BKIIIOYAIOIIETO IOTO-
BOCTOYHBIE CKJIOHHI Xp. Tepckeit Ama-Too, ceBepo-3a-
MagHble CKJIOHBI MaccuBa AKIIMKPaK W BEPXOBbS JOJH-
Hbl p. KymTop ¢ MomHbIM oneneHeHueM. CremoBaTelb-
HO, TIPYW OMpeeeHHBIX YCIOBUSIX OXJIaXaalollee BO3-
JIeHACTBYE JIEMTHUKOB MOXKET paclpoCTPaHAThbCA Ha 6 KM 1
oosiee. [Toatomy MereoctaHius TsiHb-11laHb oTHOCUTCS
K YHUCYy “XOJOOHBIX”, M €€ HaHHBbIe HEIPUTOIHEI IS
pacyeta BEpTUKAJIbHBIX TeMIEPATYPHBIX TPaIUeHTOB
MEXIy HEeI0 W IPYTMMM CTaHLMSIMU, HAXOASIIMMUCS Ha
6oJice HU3KUX YPOBHSX B 3TOM paiioHe.

3.3. Pazimuus B Temmepatype BO3xyxa Hajg
JIeJIHUKOM W HeJIeTHUKOBOW MOBEPXHOCTHIO
(“TeMmepaTypHbIii CKA90K”)

dopMupoBaHUE TeMITEPaTypHOTO pexkruMa Hall Jie-
HUKaMU B JIETHUI TIEPUOJ MMEET CYIIECTBEHHOE 3Haye-
HUE AJS MAacCOdHEPTrooOMeHa B MX MOBEPXHOCTHOM
cJioe, TaK KaK MEXIy 3TMMU IpolleccaMu MMeeTcs U
npsimasi, 1 KocBeHHasi cBsi3b. C Ipyroil CTOpOHBI, IMO-
CKOJIbKY TeMIepaTypa B OIpENeJIEHHOW Mepe CIYyXUT
WHAUKATOPOM WHTEHCUBHOCTHU TasiHUSI CHEra W Jibla, ee
pacueT /Uil pa3HbIX MEPUOJIOB, B CPEIHEM 3a CE30H, a
TakXe JUIsl OTHENbHBIX YacTel JIeMHUKA UMeEEeT OOJbIIoe
MpakTU4YecKoe 3HaueHue. B To ke BpeMsi u3MepeHusi
TEMIepaTypbl BO3Ayxa Ha CaMOM JieHUKe (Jallle BCero B
OIHOM-JIBYX TOUKAax) pPeIKO OXBaThIBalOT BECh CE30H ab-
JISSUMU, W TIO3TOMY TIOJyYUJU OOJIbIIIOE pacrpocTpaHe-
HUE KOCBEHHbIE METO/IbI €€ pacyeTa.

ITo B.I'. XonmakoBy (1978, c. 59), “nenHuKOBbBIN
CKayoK JIETHEW TeMrepaTypbl’, WIv, MpOoIie, TeMIiepa-
TYpPHBIII CKAYOK — 3TO “...M3MEHEHME CpPCIHEU JIeTHEeu
TEMIEepaTypbl MPU Mepexoae U3 JTaHHOW TOUYKM JIETHUKA
Ha JOCTaTOYHO OT HEro yJaJleHHYIO (BHE MPSIMOTO BIIMSI-
HUSI CTOKOBOTO BETpa) HEJIETHUKOBYIO TTOBEPXHOCTb TOM
Ke abCOTIOTHOM BHICOTHI”.

IIpexae yeM omucatb METOAbl pacyeTa TeMmIiepa-
TYPHOTO CKauyka, HEOOXOAUMO BBISICHUTh, KaKKe TPolec-
Chl OTIPENENISIIOT TEMIIEPATYPHBIM PEXUM HUXKHETO CJI0sI
BO3MyXa Haj JIEAHUKOM U HEJIEIHWKOBOW MOBEPXHOCTHIO
1 pa3HOCTb TEMIIEPATYP MEXTY HUMMU:

a) Ha JIEMIHWKE OJMH W3 OCHOBHBIX MPOIECCOB —
9TO OXJIAXIEHUE BO3/AyXa MPU €ro KOHTAKTe C MOBEPXHO-
CThIO JIEIHWKA B pe3yJibTaTe TypOyJIeHTHOro oOMeHa U
(hopmupoBaHuEe TeMIIepaTypHOIl MHBEPCUU,

0) CTOK M HAaKOIUIEHWE XOJIOJAHOTO BO3/yXa B HOY-
HbIE Yachl NPU TOPHOM BETPE U B TEUEHUE BCEX CYTOK
MpU JIEAHUKOBOM BETPE, a TAKXKE BETPE C OKPYXKAIOIIUX,
0COOEHHO 3aCHEXEHHBIX, CKJIOHOB, HaKaruIMBaIOIIEeTOCs
B MUKPOTIOHVKEHUSIX pesibeda U 'y KOHEUHO MOPEHBI;

B) TIPOLIECCHI aAMabaTUYECKOTr0 HarpeBaHUsI BO3MIY-
Xa, TOBBIIIEHUS (MU 3aMeIJICHUS] TTOHUXXEHUs TeMIiepa-
Typbl) B BeYEPHUE M HOUYHBIE Yachl Npu (peHe u3 cBodoI-
HOIT aTMOC(EepHI;

T) THEM — IOJIMHHBIN BeTep, B pslie CIydaeB IPo-
HUKAIOIIVK Ha JISTHUK Ha 3HAYNUTEIBHOE PacCTOSTHUE;

J1) 1 HaKOHell, THTEHCUBHOE HarpeBaHHe CBOOOI-
HOIf OT CHera U JIibla ITOBEPXHOCTU OTOJICHHBIX CKaJl, MO-
pPEHBI, 0COOEHHO TEMHOTO IIBeTa. B BBICOKOTOpBE B SIC-
HYIO TEIUIYIO TIOTOMY €€ TeMIlepaTypa MOXET MpPEBHIIIATh
30 °C, 4r0, B CBOIO OYepelb, CIIOCOOCTBYET 3HAUMTE/Ib-
HOMY TIPOTPEBAHUIO BO3IyXa B YCIOBUSIX TEPMUIECKON 1
JMTUHAMUYECKON HEYCTOMYMBOCTU. BO3MOXHO, CYIIeCTBY-
10T U IpyTHe, He Ha3BaHHbIe HaMU, (DaKTOPHI, OTIPeIeIs -
OIIIe TeMITePaTypHBIN CKAYOK.

ITouyTtn Bce yKasaHHBIE BHIIIE MPOIECCHl GOpMUpPY-
0T TeMIIepaTypHbIN PeXUM BOJIM3U JICMHUKA U Hall HUM
OIHOBPEMEHHO, U HEBO3MOXHO BBIACIUTH BIUSHUE O[I-
HOTO-IBYX 13 HUX. Ho sICHO, 4TO BeJIMYMHA TeMITepaTyp-
HOTO CKa4yKa 3aBUCHUT HE TOJIBKO OT OXJIAXKIAIOIIETO BIIU -
SIHUS JICIHWKA, HO M OT CTENEHU HarpeBaHUs BO3ayxa
HaJ CBOOOMHON OT Jiba MOBEPXHOCTHIO. M3 cka3zaHHOTO
clielyeT, UTO TeMIlepaTypHBI CKA4yOK MO CYIIECTBY
TIpEeICTaBIsAET COOOM HE TOJNBKO (MM HE CTOJIBKO) Mepy
OXJIAKIAIOIIETO BIUSHUAS JIeAHUKA. HO U KOJUYECTBEH-
HYIO XapaKTEPUCTUKY, KOTOpasi OTpakaeT pasHbIe YCJIO-
BMS TETUIOBOU TpaHC(HOpMALMM U MECTHOM LIMPKYJISIINA
BO3/yXa HaJ JISTHUKOM M CBOOOJHON OT CHera W Jibaa
TTOBEPXHOCTBIO, TJ¢ TTPOBOISATCS U3MEPEHUS TeMIlepaTy-
PHI Bo3ayxa (BOJIM3M JIEMHUKA WA Ha METEOCTAHIINMN).

B rngmuosornyeckoil auTepatype OonmMcaHO He-
CKOJIBKO CIIOCOOOB OIpeNeIeHUsT TeMITepaTypHOTrO CKau-
ka. Tak, B.I'. XonakoB (1978) nmo naHHbIM HaAOJIIOAEHUN
Ha TOPHBIX W MMOKPOBHBIX JeAHUKaAX (BKiodas ['peHiaH-
JIA10), TIPEIUTOXKWIT CIIeIYIONTyo (hopMyJTy:

lg Az, = 0,28 1g x; — 0,07, 3.1
rae Af, — TeMIEPaTypHBIA CKAYOK, a X, — XapaKTePHBIHA
pa3mep JieIHWKa WIM CHEXHMKA, COCTaBJISIIOIINI T0JIO-
BUHY ero cpenHeli mmpuHbl. Ha ocHOBe aToii (hopmybl,
a TakXe CpaBHEHMS TeMmIlepaTyp, U3MEpPEeHHBIX Ha Jel-
HUKaxX M OJM3KO PACIOJIOKEHHBIX BHEJIETHUKOBBIX CTaH-
uusAX, ObLJIO ONPENEIEHO, YTO BEJIMYMHA CKauyka Af,
IOJIKHA cocTaBisITh -0,5° MIsl JEAHUKOB C TUIOIIAIbIO
nopsinka 1 kM2 1 ot -1,0 1o -1,5° I11 JTeIHUKOB C IUIO-
mansio mopsiaka 10 km? (Kperke, Xomakos, 1966).

B “JlomosHeHUsIX K MporpaMMe M METOANYECKUM
YKa3aHUSIM TI0 COCTAaBJIEHUIO ATjaca CHEXHO-JIEAOBBIX
pecypcoB mupa” (1980) A.H. Kpenke pekoMmeHmyeT st
pacueTta TeMIlepaTyphbl BO3Iyxa Ha BBICOTE T'PAaHUIILI TTH-
TaHWUSl BBOAUTH CJEAYIOIIME TOMPaBKMA Ha TeMIlepaTyp-
HBIIl CKaYOK C y4ETOM pas3mepa JeOHUKa: AJisl JIEAHUKOB
nnvuHoit go 0,3 km — 0,5%; ot 0,4 o 4 xm — 1°; ot 4,1 o
14 xm — 1,5°; ot 14,1 no 32 kM — 2,0°; 11 TOPHBIX JIeHd-
HUKOB Oosiee 32 kKM — 2,5°; B OCTaJIbHBIX CIy4asX BO-
MPOC peliaeTcs MHAUBUAYATbHO.

3ametnm, uto B dopmyie (3.1) B cKpbiTOoit hopme
COAEPKUTCS TIPEATIONIOKEHNE O TOM, YTO CKaYOK TeMIle-
paTyphl 3aBUCUT TOJBKO OT CTETIEHUW OXJIAXXIACHUSI BO3MIY-
xa Haja JeaHukoM. CrenyeT TakKe OTMETUTD CIenyoliee
00CTOSITETbCTBO, TTOBJIMSBIINEE, OUEBUIHO, Ha BBIBOII
9TOM (DOPMYJIBI: 31€Ch MCTIOJIb30BaHbl TaHHBIE HE TOJIHKO
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Tabnuvua 3.8

Cpeansis CyTOYHAsA TEMIEpaTypa BO3IyXa B pa3sHbIX IMyHKTAX HAOJI0AeHUiA, paiioH seqnnka Typrens, 1 — 10 aBrycra 1966 r.
Mean daily temperature for 1 — 10 August, 1966 and meteorological measurements position,
Turguen Glacier region, Internal Tien Shan

MyHKT 3mepeHun Ab6contoTHas CpepHss cyTouHas OnvcaH1e MECTONONOXKEHUS
BbICOTa, M TeMnepatypa Bo3gyxa, °C MYHKTOB U3MepPeHHH

Mp>xkeBanbck 1716 18,4 KOT/NI0BUHA 03. Uccbik-Kynb,
nonorui cknox B 20 KM ot Bepera

Konnio 2800 11,2 y3Kas ropHas gosuHa, B 30 km ot
nepHuka TypreHb

JonuHa negHuka TypreHb 3415 8,0 Nyr, NOJIOrMi CKNIOH

Tam xxe 3460 8,6 KaMeHWCTas NoOBepPXHOCTb (MopeHa)

JlepHuk TypreHb 3600 5,0 OTKPbITbIM (HE3aMOPEHEHHbIN) Nef

To e 3820 3,6 TO Xe

10 JIEAHUKAM, HO Y MO0 CHEXKHUKaM, HaJl KOTOPbIMU TeM-
MepaTypHbIi pexxuM (GoOpMUPYETCS COBEPIIEHHO IPYTrUM
o6pa3oM ((pakTopsl BHICOTHI, KOH(UTYpALIMU, BBICOKHX
TeMIIepaTyp 1 1p.).

Jpyroii, aTbTepHATUBHBIM METOI, HAIICAIINIA IIH-
pOKOE pacmhpoCTpaHEHWE B MISILIMOJIOTUYECKON TMpPaKTH-
Ke, 3aKJII0YaeTcsl B COIOCTABJICHUN PE3YJIbTaTOB HEIMO-
CPEICTBEHHBIX M3MEPEHUI TeMIlepaTypbl BO3ayXa Ha
JIETHVKE 1 BOJIM3U OT HETO, Ha MOPEHE WIU CKJIOHE, BHE
30HBI BIUSIHUSA JIEMHUKOBOTO BeTpa. [Ipu orcyrcTBUU
MyHKTa HaOJIOAeHUI BHE JIEIHUKA HA TOW Xe abCOoJIoT-
HOU BBICOTE TPUMEHSETCSl pacueTHasl BeJIMYMHA TeMIlie-
patypsbl, IpuBeAeHHAsI K BbICOTE JIEIHUKOBOTO MYyHKTA, C
WCTIOIb30BAHMEM BEPTUKAIBHOTO TEMIIEPATYpHOTO Trpa-
NUEeHTa OT Oimxaiiiield MeteoctaHMu. B mocinenHem
cilyyae HepelKo JOIyCKaloTCsl OIMOKM B pacyeTax, CBSI-
3aHHBIE C pa3MellIeHUEeM BPEMEHHOW CTaHILIMU B IOJMHE
JIETHWKA, Kyla, BO3MOXHO, TTPOHMKAET JIEMIHUKOBBIN Be-
TEp WU MPOUCXOAUT 3HAYUTEIbHOE HAKOIIJIEHUE XOJIO/I-
HOTO BO3/yXa B MOHWXeHMsIX penbeda. Mcronab3oBaHue
TaKWX MaHHBIX MPUBOAUT K 3aHUXEHHBIM BeJIUUYMHAM
TEeMIIEpaTypHOTO CKavkKa.

H.B. laBunoBuy (1979) BnosHe crpaBemjiMiBO yT-
BepXIacT, YTO “...HEIPABWILHO OMIpPEeAeIaTh “CKavyoK”,
Kak 3TO JIeJaeTcsl 00ObIYHO — IIPOCTO MO PA3HOCTU TeMIIe-
paTyphbl JIETHUKOBOW U HEJENHUKOBOW CTaHIIM, TpUBE-
NIEHHBbIX K OJHOI BBICOTE, HE oOpaillasi BHUMaHUs, TIe,
Ha KaKoW BbICOTE U HA KAKOM YIaJIEHUU OT Kpasl JIeTHUKA
HaXOJAUTCS JIeMHUKOBas ctaHius. Ha pa3HocTh Temrepa-
TYp BJIMSIET HE TOJBKO XapakTep MOBEPXHOCTU, HO U Mac-
ca ipyrux (pakToOpoB: JTJOKAIbHbIE OCOOEHHOCTU MECTOIIO-
JIOXEHUS CTaHIIMU, PACCTOSIHUE €€ OT KOHIA JIEMHUKA,
BEJMYMHBI BEPTUKAJIBHOTO M TOPU3OHTAIIBHOTO TPaJveH-
TOB U JIp. BhigennTh B YMCTOM BUJIE€ BIUSTHUE TOJbKO U3-
MEHEHUS TUIIA MOBEPXHOCTH (T.€. OMPEICIUTh “CKAY0K”)
MPU TaKOM TOJXO/E MPOCTO HEBO3MOXHO. OmpeneyeH-
HBIE TTOOOOHEIM 00pa3oM “cKayky” HEM30eXKHO comepkaT
OLIMOKM, ¥ CpaBHEHUE UX HEKOPPEKTHO” (c. 60).

3aMeTHOE BJIMSHUE Ha BEJIMYMHY TEMIIEPaTypHOIO
CKauykKa MECTHOW LMPKYJSLUUU MOATBEPXKIAETCS TEM
(hakTOM, UTO B OMNpeEAEIEHHbIX CIydasiX ero MakKCUuMyM
MOXET ObITh OTMEUYEH M Ha CaMOM Jie[IHUKE (Ha TpaHUlIe

JICAHUKOBOTO W JTOJIMHHOTO BETPOB) M HMXE €T0 KOHIIA
npu obpasoBaHuM “o3ep xoyoga”. Takue sIBIeHUS Ha-
OromaNvch KakK Ha CPaBHUTEIbLHO KPYITHBIX JIETHUKAX
Kagkaza: bezenru, Xanme, Tak 1 Ha MaJIeHbKUX JIGTHU-
kax IlonsipHoro Ypana, nanpumep, UTAH (JlaBumoBuy,
1974, 1982).

HarnsimHeIM TpUMEpPOM TOTO, HACKOJIbKO BeIMYMHA
TeMIIepaTypHOTO CKadykKa 3aBUCUT OT MECTOIOJOXECHUS
METEOPOJIOTMUECKOM CTAaHIIMM WJIM TTYHKTa HaOIIONeHUIA
BOMM3U JegHuKa, MoryT ObITh maHHele B.I1. Kapoap
(1970). HabnwoaeHusi mpoBoauiuch Bo BHyTpeHHeM
Tanp-1llane, Ha negHuke TypreHb M B HOJMHE, HIXKE
€ro KoHIia, B aBrycre 1966 r. B ta6u. 3.8 momereHs! oc-
peIHEHHBIE pe3yNbTaThl U3MEPECHUI TeMIlepaTyphbl BO3-
Jlyxa B CTaHIApPTHBIE METCOPOJIOTMUECKHE CPOKU (Uepes
TPpU Yaca) B paifoHe JieAHNKa, BHE 30HbI BIMSHUS JCTHU-
KOBOTO BETpa, WU Ha JABYX OMIKAWIINX METEOPOJIOTHYeC-
KUX CTaHIIMSIX.

BepTukanbHble TeMIlepaTypHBIe TPAIUCHTHI I
pa3HBIX TIap CTaHILIMM, pacCYMTaHHBIC MO JAHHBIM TaOJI.
3.8, BeIpaxatorcs caenytommmu BemrmuarnHamu (*C/100 m):

Mp>xesanbck — Koo 0,66
Mp>keBanbck — nyr 0,61
Mp>keBanbck — MopeHa 0,56
Kownto — nyr 0,52
Ko#nto — mopeHa 0,39

Hcnonb3ys cBefieHUs O CpelIHel CyTOYHOM TeMIle-
patype Bo3myxa 13 TaOJI. 3.8, JIETKO pacCYMTaTh €€ BEIr-
YUMHBI BHE JIGAHWKA HAa YPOBHE JIBYX JICMTHUKOBBIX ITyHK-
TOB TIPY Pa3HbIX 3HAYCHUSIX Y M TeMITepaTypHBIN CKauoK
(Taba. 3.9).

Takum o6pa3oM, B 3aBUCHMMOCTU OT YCJIOBUU (hop-
MMPOBaHUSI TEMIIEpaTypHOTO PeXMMa Ha pa3HBIX METEO-
POJIOTMYECKUX CTAHIIMSIX, KOTOPBIE BRIOPAHBI TS pacyera
TEMIIePaTypHOTO TpajiMeHTa, MEHSIETCS KaK Ha3BaHHBIN
rokazarens (ot 0,66 1o 0,39°/100 M), TaKk ¥ COOTBETCTBY-
IollIe eMy TeMIlepaTypa BOo3[ayXa Ha YPOBHE JIGTHUKOBOM
CTaHLMHU U BennurHa ckauka (ot 0,9 go 3,6 °C).

W, HakoHell, 1O pe3yJibTaTaM U3MEPEHUST TeMIiepa-
TYpBI BO3lyXa B TOJIMHE JICTHUKA MBI TTOJTYYMIIU CIIEMyI0-
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Tabnumua 3.9

Pacuer TemnepatypHoro ckauka Ha JjeaHuke Typrenn
Calculation of temperature jump on Turguen Glacier

HuxxHsasa ctaHums |y, °C/100m | TemnepaTtypa Bo3ayxa BHe leHUKA TemnepaTypHbIH ckayok
3600 m 3820 m 3600 m 3820 m
Mp>xkeBanbck 0,66 6,0 4,5 1,0 0,9
To xe 0,61 6,9 5,6 1,9 2,0
To xe 0,56 7,8 6,6 2,8 3,0
Kownio 0,52 7,0 5,9 2,0 2,3
To xe 0,39 8,1 7,2 3,1 3,6

IIMe 3HaYeHMST TeMIIepaTypHOTro cKauka (s Hambojee
BEPOSATHBIX TeMIIepaTypHBIX I'pagueHToB — oT 0,66 mo
0,61°/100 m):

Ab6contoTHas BbicoTa, M 3600 3820

Y, °C/100 m 0,66 0,61 0,66 0,61
Jlyr — nepnHuk 1,8 1,9 1,7 1,9
MopeHa — negHuk 2,7 2,8 2,6 2,8

DTU NaHHBIE CBUICTEJIBCTBYIOT O CYIIECTBEHHOM
BJIUSHUM Ha TEMIEPaTypHBI CKAaYOK BUAA TOJICTUIIAIO-
el TTOBEPXHOCTH B IMYHKTaX M3MEPEHMS TEMIIepaTyphbl
BO3IyXa BOJM3M JIeAHWKA — Haj MOPEHOM TeMriepaTtypa
Boiwe (8,6 °C), 1 pacueTHast BeJIMUMHA CKauyKa OKa3ajiach
B 1,5 pa3za 6oJbllle, YeM IpH MCITOJIb30BaHUY TeMITepary-
PEI BO3IyXa Haf TPaBIHUCTOI pacTuTeabHOCTEIO (8,0 °C).

PaccmoTpuMm moapo6Hee camble BaxKHbBIE BOIPOCH
00cyXIaeMoil TeMbl, @ UMEHHO, U3BMEHEHUE TeMITepaTyp-
HOTO CKayKa BIOJIb JIAHUKA W POJIb MECTOIOJIOXEHUS
METEOPOJIOTUICCKON CTaHIIMU, UCITOIb3yeMOM I pac-
YyeTa TeMIlepaTypbl BO3lyXa Ha ypoBHe JiegHuKa. Ha oc-
HOBE OOIIMX TPEACTABICHUN M SMIUPUICCKUX JaHHBIX
H.B. JdaBunosuu (1982, 1983) nmpennoxuia rurnoreTuye-
CKYIO CXeMy M3MEHEHMSI TeMIIepaTyphl BO3IyXa C BBICO-
TOM B TOpHO-JIeAHNKOBOM OacceitHe (puc. 38). Hag cBo-
GOIHBIMU OT CHeTa U JIbJa CKIIOHAMH C OTHOPOIHOM TT0-
BEPXHOCTHIO U XOPOIIUMM YCJIOBUSIMU BO3AyXOOOMeHa
TeMmIlepaTypa MOHUXAETCS ¢ BBICOTOM C MOCTOSIHHBIM
BEPTUKAJIBLHBIM TPAJMEHTOM Y, Ha pHcC. 38 3TO MoKa3aHo
HaKJIOHHOU TipsiMoii (BM u Boine). Hike KoHIIA JemHM-
Ka, TJe TIPOSIBIISIETCS €r0 OXJIaxkmarolee BIusTHUe (B 30HE
BO3IEUCTBUS JICAHUKOBOTO BEeTpa) MPOUCXOAUT 3HAUM-
TeJIbHOE yBeIWdYeHue rpagueHTa (orpe3ok CD), mpomod-
JKaloleecst 10 HEKOTOPOTO YPOBHS Ha JIAHUKE, TIe TeM-
IepaTypHbIi cKauyoK Hanboapmmii (mpssmast AB). Bospa-
CTaHWEe BEPTUKAJBbHOTO TpaJiMeHTa B 3TOW 30HE €CTh
CIEICTBAE TEMIIEPATyPHBIX KOHTPACTOB HUCXOMSIIUX
MMOTOKOB, OXJAXICHHBIX MPU COMPUKOCHOBEHUM C TI0-
BEPXHOCTBIO JICAHUKA, W TETUIOTO AOJWHHOTO BeTpa. [lo
mHeHuo H.B. /laBumoBuy, MakcumajibHasi BeJIWYUHA
TEMITepaTypHOTO CKayKa JOJKHA HaXOMUTBCS B BepXHEM
yacTu obsiactu abasiiiMu, BOJIU3M IPaHUILIbl MUTAHUS.
KpoMe BIMSIHUSI METEOPOJIOTUYECKUX TPOIIECCOB, 3TO
CBSI3aHO C YBEJIMYCHUEM yYaCTKOB YMCTOTO JIbAa, CBO-

GOIHOTO OT IMMOBEPXHOCTHO MOPEHBI, OCTabIeHUEM BITU-
STHUST OOKOBBIX CKJIOHOB (M3-3a CHMXKEHUSI MX OTHOCH-
TEJBHOU BBICOTHI) M YBEJIMUEHMS ITUPUHBI JIGAHUKA.

B oGnactu muTaHus, Kyga JOJIMHHBIN BeTep OOBIY-
HO He TPOHUKAET, BEJWYMHA Y JAOKHA OBITh MEHBIIE,
YeM HaJ HeJICTHUKOBOM MOBEPXHOCThIO, TaK KaK B HHC-
XOISIIEM TMOTOKe amrabaTudeckuii aphekT HarpeBaHUs
TOPMO3UTCS OXJIaXICHUEM BO3IyXa IMPU ero KOHTaKTe C
noBepxHOCThIO cHera. [losTomy Ha puc. 38 1moxasanHo,
YTO B BEPXHEW YaCTU JICTHUKA C BBICOTOM 3HAUYECHHE TeM-
MepaTypHOro CKavyka YMEHBIIAeTCs] U MPUOIKaeTcs K
Hymo. Ha oueHb GOMBIINX aGCOMIOTHBIX BBICOTAX CIIEIY-
€T OXU/IaTh, YTO CKAYOK MCYE3HET COBCEM, T.C. JIMHUU a
u 6 Ha puc. 38 comkuyrcsd. I[lo muenuio H.B. HaBumo-
BMY, TIOATBEPKICHUEM 3TOMY MOXET CIYXUThb HEYCTOM-

H, m naz yp.m
A

\

t,’C

Puc. 38. U3meHeHWe Temnepatypbl BO3fyXa C BbICOTOW B FOPHO-
nefHUKoBOM BacceiHe: a — Hag NefHUKoM, 6 — Hag
He/NleJHUKOBOW NOBEPXHOCTbIO, B — BbICOTa KOHLA Nef-
HWKa, I — MYHKTbl U3MEPEHUN TEMNepPaTypbl BO3ayxa.
OcrtanbHble pa3bsicHeHus B TekcTe ([Jasugosuy, 1982)

Fig. 38. The temperature changes with altitude in mountain-
glaciated basin: a— over glacier, 6 — over non-glaciat-
ed surface, B — elevation of the glacier end, r — points
of the air temperature measurements. For other expla-
nations see text
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YuBas CTpaTU(MUKAIMS BO3IyXa B HIDKHEM CJIOe HaJ Jie/I-
HUKOM, OTMEUYEHHas IIPU METEOPOJIOTUIECKUX HabIIo/Ie-
HUSAX Ha JienHuke PemyeHKo, Ha aOCOTIOTHBIX BBICOTAX
4900 u 5600 M (JIxopmxwuo u ap., 1963; Bonkosa, 1973).
OnHako, 1o pe3yJibTaTaM IPYTUX UCCIIEIOBAHUI B BBICO-
KOTOPHEIX palioHaX — Ha cemIoBuHe Dabopyca, 5300 m
(Bonmomwuna, 1961), Ha nmenHuke bakuurup Ha IleHT-
pansHoM ITamupe, 5000 m (Kotlyakov, Lebedeva, 1974)
— TIpu oTpuuAaTebHBIX 1 0am3kmx K 0 °C TemiepaTypax
BO3IyXa HabJIfoqaIach YCTOMYMBAs MHBEPCHSL.

Ha puc. 38 mokaszaHbl Takke BO3MOXHBIE OLIMOKHU
B pacueTe TeMIIepaTypHOTO CKayka, BO3HUKAIOUIUE TP
WCIIOJIb30BaHUM JAHHBIX Pa3HBIX METEOCTaHIIMIM. BykBoii
M 0603HaYeHO TONOXEHWE CTAaHIIUM BHE 30HBI BIUSHUS
JIETHUKOBOTO BeTpa, OYyKBOii N — BHYTPM 3TOI 30HBI.
Ecnm temriepatypa Bo3myxa Ha YpOBHE JIeTHUKA PacCUM-
THIBACTCS MO OOILIETIPUHITOMY BEPTUKATLHOMY TPaaveH-
1y (0,6 — 0,7° Ha 100 M B 3aBUCMMOCTHU OT reorpacguyec-
KOTO paifoHa) OT CTaHUMM M, MBI TIOJy4aeM B CpeIHei
YacTH JICTHUKOBOM 30HBI (HO BHE JICIHWKA) 3HAYCHUE
TeMIIepaTyphbl BO3AyXa, COOTBETCTBYIOIIee OYKBe B
cKkadyok AB. Ecnu xxe /Uil pacueToB UCITONb3YeTCs TPpaau-
€HT Y, BBIYMCJICHHBIN MO Pa3HOCTH TEMIIEPATyp MeEXIy
nmyHKraMu M u N, Temmeparypa Bo3oyxa Ha YpOBHE Ipa-
HUIIBI MUTAHUSI BHE JIEAHMKA OKaXeTCs 3HAUYUTEIbHO
Hmke (OHa COOTBETCTBYeT Touke F), a cKadok OymeT
MeHbIIe (oTpe3ok AF). Y, HakoHel, mpy MCIIOJIb30Ba-
HUM cTtaHmapTHoro rpamueHTa y (0,6 — 0,7°/100 M), HO
OT TOUKM N, HaxomsIIeics B Tpenenax BIUSHUS JICTHU -
KOBOTO BeTpa, BEJIMUYMHA TEMITEPaTypHOTO CKauka TaKXkKe
oyner 3aHmkeHHOU (AF). Takum oOpa3oM, Ipu HeIpa-
BWJIBHOM BBIOOpE METEOPOJIOTMYECKON CTaHIIMU 3Haye-
HUE 3TOTO ToKa3zaTesid MOXeT OBITh HUXE PeallbHOTO B
JIBa-TpHU pasa.

3aBUCUMOCTb BEJIMYMHBI TeMIIEpAaTypHOTO CKayka
OT TeMIlepaTyphl BO3JlyXa BHE JIeAHWKa YCTaHOBJeHa
MHOTOYMCIIEHHBIMU HcciaenoBatensiMu (BonomuHa,
1966a, 1981a; dasugnoBuu, 1982, 1983, 1984; Kpenke,
1982 u ap.). Ilo pesynbTaTam HaluMx HAOJIOAEHUI Ha
pslle JIEAHUKOB B Pa3HBIX reorpaduyeckux pailoHax (a
Takke 00pabOTKM apXWBHBIX MaTepHaOB IO JIETHUKY
Tylokcy) oTMedaeTcsl yCTOMIMBasl CBS3b TEMIIEPAaTypHOTO

A.Il. Boaowuna

cKavyka C TeMIlepaTypoii BO3dyXa BHE JieMHUKa ¢ KO3(-
¢uimenrom Koppensauuu 0,80 — 0,90 (ta6n. 3.10).

BenmmuuHbl TeMrepaTypHOTO CKadyka, OIpeneeHHO-
ro mis1 tpex JegHukoB Tsuab-1llans (JaBermosa, I'omyOm-
Ha, Tyrokcy), KaK moKa3pIBaloT JaHHbIe Ta01. 3.10, pa3mm-
YaloTCsl OYeHb MaJjio. YBeJIMYeHUEe paccMaTprUBaeMoro To-
KazaTesst st JemHuka O0pydeBa, MO-BUIMMOMY, CBS3aHO
¢ TIpeobjamaHueM JIEAHUKOBOTO BEeTpa B TEUECHME CYTOK.
Bo3MoxHO u oTemisioliee BIWSHUE OOJIBIIOTO 03epa,
pacmojioxkeHHOTO BOJIM3U MeTeocTaHuK boir. Xamara.

PesynbraTel HabMOAEHUIT HA LIECTH JIEAHUKaX 3a-
nnniickoro Aaray B uioje — asrycte 1976 — 1979 rr.,
CBSI3aHHBIX C OIICHKOM Perpe3eHTAaTUBHOCTU TMIPOMETE-
OpOJIOTUYECKUX MCCIeAOBAHUI Ha JICAHUKAX Pa3HBIX
bOaccelfHOB, ObLIM 0000IIeHBI B padote (Buecos ap.,
1983). 1oyt BO Bcex ciiydyasix BHEJIEIHUKOBAs TUIOLIAMI -
Ka HaxoawjIach HUXe JIEMHMKA Ha PacCTOSTHUM OKOJIO
1 kM ot ero koH1a. [ToaydeHHBIE B pe3ybTaTe 3TUX pa-
60T cpedHUE CYTOYHBIE BEJIUYMHBI TEMIEPATypPHOTO
cKavyka KoJyiebaauch I pa3HBIX JICIHUKOB B TIpeaesiax
or 0,3 mo 1,4 °C npu TeMmeparype BO3ayXxa Ha MOpEHE
5 — 7 °C. Takue HU3KME 3HAYSHUSI MOTYT OBITH O0YCJIOB-
JICHBI IByMSI BOBMOXHBIMU MPUYMHAMU: 1) HU3KON TeM-
mepaTypoil Bo3myxa; 2) IOJIOKCHHEM ITyHKTa HaOJrome-
HUI HIDKE JIEMTHUKA, B 30HE BEPOSITHOTO BIUSTHUST CTOKO-
BBIX BeTpOB. B pesynbrate 00pabOTKM HaHHBIX ObLIA yC-
TaHOBJICHA CBSI3b TEMIIEPAaTYpHOTO CKauyka C TeMIlepaTy-
poii Bo3nyxa 1 00JJauHOCTBIO:

At=0,23N—2,1, (3.2)

At=0,I5N—0,11z, — 1,1, (3.3)
rae N — obuas obnayHoCTh B 0ajiax, £, — TeMIeparypa
BO3IyXa Ha MOpEHe.

JocTaTouHO HamexXHas CBSI3b MEXIY TeMIIepaTypoit
BO3J/IyXa Ha JIETHUKE 1 BHE €TO (Ha TOI Xe BbICOTE) ycTa-
HoBieHa H.B. lasunosuu (1982, 1983, 1984) no pe3yib-
TataM HaOmoaeHuit 3a 33 JIeTHUX ce30Ha (B OCHOBHOM
WI0JIb — aBTYCT) Ha 15 JNemHuKax yMEepeHHBIX U CyOTpO-
MUYECKUX IIMPOT (CEMb M3 HUX pacliojiokeHbl Ha Kas-
kaze, nBa Ha Tanb-lllane, Tpu Ha [lamupo-Anae, oguH

Tabnuua 3.10

TeMnepaTypHblii CKAYOK NPH Pa3HBIX TEMIIEPATYPAX BO3AYXa B HEKOTOPbIX JIeJHUKOBbIX PAiiOHAX, HIOJb — ABIYCT, °C*
The temperature “jump” under different air temperature in some glaciated regions, July — August, °‘C

JlepHuk, paroH

Temnepatypa Bo3gyxa BHe negHuka, *C

2 4 6 8 10 12
Hasbigoea, BHyTpeHHui TaHb-LUaHb, 3940 m, 1984 0,7 1,2 1,6 1,8
FonybuHa, Knprusckuii xp., 3440 m, 1982 0,5 1,0 1,6 2,2 2,7
Tytokey, 3aunuiickui Anaray, 3500 m, 1972 — 1979 0,6 1,1 1,4 1,7 2,2 2,6
HOskHbIM cknoH Inbbpyca, 3750 m, 1958 — 1960 1,2 1,6 2,0 2,4 2,8
O6pyuesa, MonsapHbii Ypan, 540 m, 1977 2,3 2,8 3,1 3,6 4,0

* - “
Bo Bcex cnyuasx, Kpome negHuka O6pydesa, HabBMNOAEHUS HA NefHUKE W BHE ero NPOBOAM/IMCb MPUMEPHO Ha OJHOM U TOM e
gbicoTe. [lna neaHuka O6pyuesa Temnepatypa Hag HeNeHUKOBOM NOBEPXHOCTbIO NOyYeHa NyTEM NPUBEAEHWUS OT METEOCTaH-
umu Bbon. Xapata, pacnonoxeHHow B 14 KM K 10ro-BoCTOKY OT NiefiH1Ka Ha abcontoTHowm BbicoTe 232 M. Mpu pacuete Ucnonb3o-

BaJICsi BEPTUKaNbHbIW rpaaueHT, pasHbin 0,65° /100 m.
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Ha Antae u n8a B CkaHauHaBuu). JIMIIb Ha ABYX M3 HUX
(PomzeBuua Ha Antae 1 AOpamoBa Ha AylaiickoMm xpeOte)
M3MEPEeHUs Ha JIeAHWKE W HEJICTHUKOBON TOBEPXHOCTU
MMPOBOJIMJIMCH Ha OJHOM M TOM € YPOBHE, B OCTaJIbHBIX
ciIyyasx CpemHsisi MecsTdHas TeMmIlepaTrypa Bo3myxa ObLia
MpYBeAcHA K BbICOTE JIGAHUKA IO TAHHBIM IBYX-TPEX Me-
TEOPOJIOTMYECKUX CTaHUMI. [1pu 3HAYUTEITBHBIX TOPU-
30HTAJbHBIX PACCTOSHUSIX BBOAWJINMCH TOMPABKU Ha TO-
PUBOHTAJILHBIN TPaTUEHT.

CB#3b BbIpaXKaeTcsl ypaBHEHHUE PErPECCUN:

t,= 0,85t — 1,20, 3.4)
e 7, _ CpelHss TeMIEpaTypa BO3MyXa Ha JIEOHUKE, ! —
TeMIlepaTypa Haj HeJIGAHUKOBOM MoBepXHOCTHIO. Koad-
¢unueHT Koppenxsauuu cocraBua 0,92+0,03, cpenuss
KBagpaTudeckas omunbka — 0,6 °C.

H.B. laBumoBu4Y peKOMEHAYET 3TO ypaBHEHUE
“...JUIS OPUEHTUPOBOYHBIX PAacueTOB CpeiaHel JieTHel
TEeMITepaTypbl HaJ JIEAHUKOM B YMEPEHHOM TIosice; I
CyOTponMUYecKuX JESAHUKOB 3TOT CHOCOO HEIPHUMEHUM
(1984, c. 76). IMonydyeHHas1 3aBUCUMOCTh ObLTa WCITOTb-
30BaHa, B YaCTHOCTHU, JJISI pacyeTa IOJIe TeMIlepaTyp-
HBIX TTOKa3aTeJiell JISTHETO TIeproa TPpYU TOCTPOSHUHN CO-
OTBETCTBYIOIINUX KapT B ATJace CHEXHO-JIEAOBBIX pecyp-
COB MUpa, U CKaYOK TeMIIepaTyphl B TaHHOM CJIydae UC-
MOJTL30BaAJICS KaK 00OOIIEeHHAsI, KIMMaTuyeckasl Xapak-
TEPUCTHKA.

Huke mpuBomsiTC HEKOTOpBIE BEJIUYUHBI TeMITe-
paTypbl Bo3lMyxa Ha JISMHWKE W TeMIIepaTypHOTO CKayka
At, BerYuciieHHBIE 110 opMmyiie (3.4) miIst pa3HBIX 3HaYe-
HU TeMnepaTypbl BHe JiegHuka ¢ (°C):

t 0,0 2,0 4,0 6,0 8,0 10,0
L, -1,2 0,5 2,2 39 5,6 17,3
At 1,2 1,5 1,8 2,1 2,4 2,7

CBonka 3HAYCHUM TeMITepaTypHOTO CKayka B pas-
HBIX pETMOHAX 3¢MHOTO Illapa MpUBeIeHa B IBYX paboTax
(daBunosuu, 1982; Kpenke, 1982). [lonbiTkK HailTu Ka-
K1e-TO 3aKOHOMEPHOCTH B U3MEHEHUM 3TOTO IOKa3are-
Ji1 B 3aBUCMMOCTHU OT paifoHa, abCONIOTHOM BBICOTHI, BH-
Jla TIOICTUJIAIONICH TTOBEPXHOCTH, IUTMHEI JIGAHUKA HE fa-
JIA TIOJIOKUTENIBHBIX PEe3yJIbTaTOB, YTO BITOJHE OOBSICHM-
MO, €CJT UMETh B BUIy PACCMOTPEHHBIC BBIIIC TTPUYNHBI
M3MEHYMBOCTU TeMIIEpaTypHOTO cKauyka. HekoTopnie
BIEJTMYMHBI CKayKa, MPUBEICHHBIC B ABYX Ha3BaHHBIX
BBIIIE pabOTax, pasauvaroTCs MEXIy CODOOM, TOCKOIBbKY
B3SITHI U3 PAa3HBIX UCTOYHUKOB. DTO BITOJIHE PeabHO, eC-
JI YYUTHIBATh 3aBUCUMOCTH Af OT TeMITepaTyphbl BO3/yXa,
MeHSIoNIelcs oT Tofa K rogy. CleayeT Takke y4ecTb,
YTO GOJIbIIAas YacTh JAHHBIX MOJIyYeHa C UCITOIb30BaHU-
€M BEePTUKAJILHOTO TeMIIEpaTypHOTO TpaaeHTa U BKITIO-
qyaeT B ce0s1 MOTPEIIHOCTH, CBSI3aHHBIE C TIPUMEHEHHEM
3TOTO METOoJA.

ITo pannbeiM H.B. JaBumoBuu (1982), kpome nem-
HukoB [Tamupo-Anas (®enuenko, 3epapinanckuii u Ia-
pax), roe 3HadeHMsI cKauka gpocturamoT 4,0 — 5,8 °C, Bce
octanbHble NegHuku TsHb-1llans, KaBkaza, Anras u

CKaHIWHABUU XapaKTepPU3yeTCsl €ro BeIUIMHAMM B TIpe-
nenax 1 — 3°, BHe 3aBUCMMOCTHM OT BBICOTHI W BWIA MO~
cTunalonieit mosepxHoctu (pupH, aem). Becero B aToit
pabote mpuBeneHo 33 3HaueHua Af 1o 19 neguukam. Ec-
JIM UCKJTIOYUTH JAaHHBIe 1o JegHnkam demyeHko m 3e-
paBIIaHCKOMY, CPEIHsS BeJIMYMHA TI0Ka3aTesIsl COCTABUT
B uroe — aBrycte 2,1°, a 3a Tpu mecsaua — 1,8°.

B pabore A.H. Kpenke cobGpaHbl cBemeHust mo 39
nengaukaMm [lamupo-Anas, Taubs-1llang n KaBka3sa,
CTOJBKO Xe 3HaueHuit Atf; pazopoc — ot 0,3 mo 3,0°,
cpenHee n3 HUX 1,5° (MIOHb — aBIYCT).

IMoaBoast HEKOTOPBIE UTOTH PACCMOTPEHUSI CYIITHO-
CTH TeMIIepaTypHOTO CKayka, ero CBSI3U C OIpeaesisio-
muMu (pakTopaMu M CIOCOOOB pacuera, MOgYepKHEM
crenylolee:

a) TeMIIepaTypHBI CKaYOK OTpaXkaeT B JICTHUI Te-
PUOJIl COBOKYIHOE BIWSIHUE OCOOCHHOCTEH TEIIOBOM
TpaHc(OpMallM U MECTHON LUPKYISIUKA Ha HOPMUPO-
BaHHUE TEMIIEPATypHOTO PeXXMMa HaJl JIEAHUKOM W HeJle]I-
HUKOBOI TTOBEPXHOCTHIO, a HE TOJbKO OXJaxkmaloliee
BO3JEHCTBYE JIETHUKA;

6) B IISILIMOJOTMYECKOM JUTepaType HEeT MPSIMBbIX
JTOKa3aTeJIbCTB 3aBUCMMOCTH TEMITEPaTypHOTO CKayKa OT
pa3MepoB JIEMHUKA, HO TPUBOASATCS MHOTOUYMCICHHBIC
JIAHHBIE O €TO CBSA3U C TEMIIEpaTypoil BO3ayxa;

B) TIOCKOJIBKY 3TH CBSI3W UMEIOT JIOKAJTbHBIN XapaK-
Tep, BPSIA JIM BO3MOXKHO TOJTYYUTh YHUBEPCATbHYIO 3aBU-
CUMOCTb Af OT TEMIIepaTyphl BO3AyXa, MPUTOMHYIO IS
Bcex JIeMHUKOB. OMIMOKMA B OMpefesieHNH cKadka B OT-
JIeJIbHBIX peTMOHAX MOTYT OBITH CBSI3aHBI C BBIOOPOM
MMyHKTa U3MEPEHMI TeMIlepaTyphl BO3[ayXa BHE JICTHMKA
" (WJIN) IPUHSATHIM BEPTUKATBHBIM TPAIUEHTOM IS pac-
YyeTa TeMITepaTyphl OT GJIVDKAWIIeld MeTeOCTaHITNN;

r) HauboJee MpUEeMIEMO B HacTosllee BpeMs
TpeacTaBiseTcsa Gopmyia I onpeaesieHus] TeMmIiepa-
TYPHOTO CKayKa TpHM KIMMATOJOTMUECKUX pacderax JIst
JIETHUKOB YMEPEHHBIX IIHUPOT, mpemnoxenHas H.B. a-
BHIIOBUY,

JI) ONTUMaJIbHBIE BEJUYMHBI TEMIIEPATYPHOTO CKay-
Ka, OTpaXkalollye JIOKAJIbHBIC YCIOBUS ME30KIMMara Oll-
peleIeHHOTO paifoHa, MOTYT OBITH TOJYYEHBI JIMIID TPU
TIPOBEICHUY HAOMIOACHU Ha KOHKPETHOM JIGTHUKE MU-
HUMYM B Te€UYeHHE OMHOTO Teproja abisauuu (C y4eToM
CKa3aHHOTO BHIIIIE O MPAaBMIBHOM BBIOOPE BEPTUKATLHOTO
TEMIIEPaTypHOTO TPAIMEeHTa WIM TIOIIAAKY Y JISMTHUKA).

PE3IOME

1. Me30o- 1 MUKPOKJIMMAT TOPHEIX JIGTHUKOB (op-
MMPYETCST TIONl BIMSHUEM He TOJbKO JIEAHWKA KaK 0CO-
60ro BUIA OeSATEIBHOM TMTOBEPXHOCTH M OKPYXKAIOIINX €TO
CKJIOHOB, HO, TJIaBHBIM 00Opa3oM, MpU BO3ACUCTBUU Me-
CTHOM LUPKYJISIIUA: TOPHOTO, TOJMHHOTO, JIGTHUKOBOTO
BETPOB U, B psijie ciiydaeB, (EHOB pa3HbIX TUITOB. CIIOX-
HOE cOoYeTaHUEe 3TUX MOTOKOB M OmpenessieT “HecaMo-
CTOSITETLHOCTL” MUKPOKJIMMATA JIEAHUKOB, MHBIMU CJIO-
BaMMU, €r0 3aBUCHMOCTb OT METEOPOJIOTMUECKUX XapaKTe-
PUCTUK BO3MYIITHOW Macchl, cHOPMUPOBABIIEIHCSA BHE
TpenesioB JeaHuka. [1oaToMy u3ydeHrue MECTHOM LIMPKY-
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JIAIUY B TOPHO-JICTHUKOBBIX paifoHax pruobOpeTaeT Baxk-
HOe 3HaueHWe TMPHM MCCISIOBAHUU MPOCTPAHCTBEHHOMN
M3MEHYMBOCTU OTIEIBHBIX METEOMapaMeTPOB, UX pa3iiv-
YUii Ha JIEAHUKE W BHE €r0, a B KOHEYHOM cYeTe — BIIU-
STHASI HA MTHTEHCUBHOCTD TassHUSI CHeTa W JIbJa B pa3HbIX
TOYKaX JICTHUKA.

2. Kak yctaHoBJIeHO B psjic MCCJEIOBaHUM MecCT-
Holi mupkyassunu B ropax (bypman, I'ensmromnsi, dpo3-
JIOB), TOPHO-IOJIMHHAS LTUPKYJISALUS BOZHUKAET B pe-
3yJIbTaTe TEPMHUYECKOTO BO3MYIICHMS TIOJST YACIHHOTO
0o0beMa B pa3HBIX YaCTSAX JOJUHBI Ojaromapsi MporpeBy
WY OXJTAXICHUIO CKJIOHOB, BCJIENICTBHE Yero oopasyercs
3aMKHYTasl CUCTeMa OCHOBHOTO (BOCXOJSIIIETO WJIM HUC-
XOJISIIETO B 3aBUCMMOCTH OT BPEMEHM CYTOK) IMOTOKA M
MPOTUBOTOKA. JIpyroii BUI IUPKYISIIMOHHBIX TBUKEHUMA
OCHOBaH Ha 3aKOHE TIIaBY4eCTU — 3TO KaTabaTU4eCKUii
(HUCXOmSIIMiT) BeTep B HOYHBIC Yachl M aHAOATUUCCKUIA
(Bocxomsmmii) gHeM. Takum oOpa3oM, IpHUpoaa TOPHO-
JIOJIMHHOM IUPKYJISIIAKA TBONCTBEHHA.

ITo MHEHWIO MHOTHUX HCCJeaoBaTeNeil, JeTHUKO-
BBIII BETep TakkKe OTHOCUTCSA K YMCITY KaTabaTMUeCKUX.
OTiune OT TOPHOTO BETpa 3aKJIIOYAeTCS JUIIbL B TOM,
YTO JIEAHUKOBBII BETEP MOXET MYTh KPYIJble CYTKU U
MMeeT MEHBIIYI0 MOIIHOCTh. Kak W TropHBIN, JeTHUKO-
BBIIf BETEp JOKEH COMPOBOXAATHCS KOMITEHCUPYIOIINM
IMPOTUBOTOKOM B BBIIIIEJIEKAIIUX CIOSIX aTMOCHEPHI.

DEHBI, CTPOTO TOBOPS, HE SABIISIIOTCS MECTHBIMU Be-
TpaMu, HO TIPOSIBJISTIOTCS JIOKAJIBHO, B 3aBUCHMMOCTH OT
penbeda. MIx Bo3aeiicTBIE B BHICOKOTOPbE W, B YACTHOC-
TH, Ha JIGAHUKAX 3aKJII0YaeTCcsl B HApYIIEHUU CYTOYHOTO
XOJIa TeMITepaTyphl M BJIaXKHOCTU BO3yXa.

3. I'maBHBIC (PaKTOPHI, CLIOCOOCTBYIOLINE Pa3BUTHUIO
TOPHO-IOJUHHOM LUPKYJISIIIUNA, — 3TO TOPU3OHTATIbHBIC
pa3nu4us B TeMIIepaType pa3HbIX BUIOB AESITEIbLHON MO-
BEPXHOCTH, a TaKXKe CKJIOHOB (XpeOTOB) M aTMOChephl Ha
pPaBHOI1 BBICOTE; M3MEHEHME XapaKTepUCTUK pesibeda B
Pa3HBIX YaCTAX JOJNUHBI (KPYTU3HBI, OPUEHTAILIUM); pa3-
MepbI TOJUHBI U JICTHUKA; OTOJCHHOCTh WJIM 3aCHEXKCH-
HOCTb CKJIOHOB; “BMEIIATEIbCTBO” OOIIEH LUPKYJISIINNA
aTMochepbl, 0OCOOCHHO TPU IMUPOTHOM TIOJIOXKEHHWU JI0-
JINHBI, 1 MHOTOE JIPYTOE.

4. UccnenoBanus A.X. Xpruana B 30 — 40-x romax
Ha lleiickoM n beseHrniickoM JeaHUKaX MO3BOJIMIN yC-
TaHOBUTb PSINT XapaKTEPHBIX OCOOEHHOCTEH JIETHUKOBOTO
BeTpa: ero HeOoipryo TommuHy (50 — 100 M); HamTMYmMe
TIpY GJIATOTIPUSITHBIX YCJIIOBUSIX TIOTOIBI (BBICOKOM BJIaXK-
HOCTH BO31yXa) 30HBI MUKPO(MPOHTA, BEIPAKEHHOTO CJIO-
€M TyMaHa, KOTOPBI TiepeMelaeTcs 1o JISAHUKY; 3Hau-
TEJIBHYIO TTOPBIBUCTOCTD Y HEOOJIbIIINE CKOPOCTH (TIOPSI-
ka 3 M/c). B 30Hy JIlenHUKOBOTO BETpa BTSTUBAIOTCSI BET-
pPOBBIE TIOTOKM CO CKJIOHOB, HAarpeThiX B JHEBHBIE YACHI.
JIOMMHHBIN BeTep, MOCTUTABIIUK BpeMeHaMU MOIIHOCTHU
1 XM, oTMevJaJica THEM Hall CJIoeM JISTHUKOBOTO BETpA.
TopHBIii BeTep B HOYHBIE M YTPEHHME Yachl ObUT cllabee U
MeHee YCTOMYMB, YeM JOJMHHBIN THEM, HO B TO Xe Bpe-
MsI OH MPOCJICKUBAJICS TIPH JIIOOOM XapaKTepe IMOTO/bI.

5. Tlpu aspojoTMIeCKUX MCCIETOBAaHUSIX B TOPHO-
JISTHUKOBOM OacceifHe AKTpY oTMeJasach CJIOXKHAs CJIO-
HUCTOCThb TOTOKOB, OIpefeisieMass He TOJbKO HaJudueM

A.Il. Boaowuna

JIETHUKOBOTO Y JIOJJMHHOTO BETPOB, 3aIagHbIX MMOTOKOB
cBOOOIHON aTMocdhepbl, HO 1 TPOHUKHOBEHUEM BETPOB
C IpYrux JIETHUKOB. JIHEM JIEAHUKOBBIM BETEP NOCTUTAI
TommuHbel 50 — 100 M (MakcumyMm mo 200 M), ero pac-
MPOCTPaHEHUE TIO JIEAHUKY CBSI3aHO C MHTEHCHUBHOCTHIO
Pa3BUTUS NOJMHHON TUPKYIAUUA. MakKCUMyM CKOPOCTU
JIETHUKOBOTO BeTpa (B cpemlHeM 3 M/c) oTMedascs B
HUXHeM, TipujienHukoBoM cioe. Kak u Ha llefickom
JIEeIHUKE, B MOTOKE JIEAHUKOBOTO BeTpa HaOJOAaInCh
CHJIbHBIE HUCXOJSAIIME ABUXKEHUS CO CKOPOCTBIO OT 6 110
100 cm/c, Bo3pacTarollieil ¢ yBeJIMYeHNEeM TOPU30HTaIb-
HoMl coctapstonieit. [1o maHHBIM pagMO30HAMPOBAHUS,
CJIOl MIPUJIETHUKOBOY MHBEpcUM aocturan S0 m.

6. Ha nemnuke T'onyOuHa Takke OTMEYeHA MHOTIO-
CJIOHOCTh BETPOBBIX TTOTOKOB UM PEryJisipHast (B YCIOBUSIX
YCTOMYMBOI IIOTOIBI) CMEHA CTOKOBOM M JOJIMHHOM CO-
CTaBJISIIONIMX B TeUeHUE CYTOK. B To xe Bpemsi Habmtona-
J1ach KpaiHsIsl UI3MEHYMBOCTD TOJIIIMHBI Pa3HbIX CI0EB HA
JIeAHUKOM 1 BOJMM3M Hero. CTOKOBBI BeTep Haubosee yc-
TOMUYMB B HOUHbIE U YTpeHHUE 4achl (95%-Hasi BEpOSIT-
HOCTb), OH XapaKTepu3yeTcsi HauboJblIel 3a CyTKU CKO-
pocthio (4 — 5, nHoTAA M0 8 M/C), OTMEUYEHHOI Ha BBICOTE
okoJjio 10 M OT MOBEpXHOCTH JieAHUKA. MOIITHOCTh KaTaba-
THYecKoro Berpa MoxeT mocturath 400 — 500 m. TommumHa
JIETHUKOBOTO BeTpa B MHEBHBIC Yackl 20 — 25 M, CKOpOCTh
— 1o 1 m/c. JlonvHHBIN BeTep MMeeT HeOOJIbIIIOE pa3BU-
THE, OH MEHee YCTOMYMB BO BPEMEHM, YEM TOPHBI, TOJI-
muHa ero 200 — 250 M. D10 CBSI3aHO C OCOOEHHOCTSIMU
penbeda BMelIaloneil JoJnHbI JenHuKa ['oixyOouHa, Kpy-
TO OOpBIBAIONICICS B OCHOBHYIO JOJMHY peKu Ama-Apuya.
Ilo ocpenHeHHBIM 3a MEPUOI HAOIIOAEHWI JAHHBIM CIe-
JIaH BBIBOJI O HAJIMYMU 30HBI PE3KOTO YBEIUYEHUSI CKO-
pOCTH BeTpa, MEHSIOINIECS B Te€YEHUE CYTOK IO BBICOTE
(ot 4 1o 10 M) 1 UHTEHCUBHOCTH, YTO, BEPOSITHO, CBS3a-
HO C BEpXHEU rpaHulleil NpUIeIHUKOBOU MHBEPCUM.

7. Hauboiiee MoIIHOE pa3BUTHE TOPHO-IOJMHHONI
LIUPKYJISILIMK U JIETHUKOBOTO BeTpa 3a(pMKCUPOBAHO TpHU
adPOJIOTMUECKUX UCCIEAOBAHUSX HA KPYITHEUIINX JIeIHU-
kax Cpenneit Asun — ®DegueHko u 3epaBiiaHckoMm. Me-
CTHasl UUPKYJSILIAS B 3TUX paiiOHAaX OCJIOXHEHA HaTU4u-
eM OOoJIBIIOTO YKCia JeIHUKOB-MPUTOKOB. Ha nenHuke
dequeHKO peryisipHasi CMeHa CTOKOBOTO U TOJMHHOTO
BETPOB HAOJIIOAETCSI JIUIIb B €T0 HUKHEW, 3aMOPEHEHHOM
4acTH, MPUYEM MOIIHOCTb KaTabaTU4yecKoro (H0XHOTO0)
BeTpa B HOUYHbIE M yTpeHHME yachl coctapisieT Bcero 100
— 300 m; B cioe 300 — 600 M mpeo61agaoT BETPhI CEBEP-
HBIX pyMOOB, HaJi HUMU — CHOBA I0XHbIE BETPbI, MO-BU-
IUMOMY, TIPEACTaBIsAIINIMe cO00 TOPHBIN BeTep BCEro
nengauka. Ero Bepxass rpanuma — 2000 M Hax TOBEpXHO-
CTBIO JIE[IHMKA (BBILIE MPOMCXOAUT TMEPEXO K 3araJHbIM
pymbaM), CKOPOCTb B TEUEHUE BCEX CYTOK COCTaBJISIET 5 —
7 M/c. B cpenHelt u BepxHeii 4acTax JeqHUKa KaTabaThde-
CKMIi BeTep MpeodIagaeT yxke B TeUeHUEe BCeX CYTOK.

Ha nennuke 3epaBilaHCKUI B 30HE OTKPBITOTO
Jibla MaKCUMaJIbHasi MOIITHOCTb CTOKOBOTO BEeTpa J0CTU-
rajga 300 M, DIHEM CJIOI JIEHHMKOBOIO BETpa COCTABIISLI
okosio 100 M npu ckopocTtu 2 — 3 m/c. MecTHasi LIUPKY-
JISIUMS 3[1eCh 3aTYLIEBBIBACTCSI OOIIMM 3amlajHbIM Tepe-
HOCOM, COBMAJAIIIMM C OpUEHTALIMEH JeTHUKA.
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Ha Bcex uccienoBaHHBIX JIETHUKAX MECTHBIE BETPHI,
KakK MpaBUJIO, 3aTOJHSUIA JOJUMHY A0 YPOBHSI OKpYXaro-
IIMUX XpeOTOB, BbIlIE HAOIIONAJICS 3aIlaHbIN MEPEeHOC.

8. MecTHas uMpKyJsiius Oblla OTMEUueHa M Ha He-
oompiux negaukax IlomspHoro Ypana. Tak, B ieHTpaib-
HoIt yactu ynenHuka OOpydyeBa CTOKOBBI BeTep HaOJIIO-
Jajcs B TEYEHME BCEX CYTOK, €ro TOJIIIMHA COCTaBisiia
15 — 30 M, cKopocTb BeTpa B HIDKHeM cioe 2 — 4 m/c.
I1pu BHYTpHMaccoBoii noroxae Boie 30 — 50 M oTMeva-
Csl YCTOMUYMBBIN BO3AYUIHBIM MOTOK MPOTUBOTOJIOXHOTO
HarpaBjieHUsl (JOJIMHHBIM BeTep). bosbias moBTopsie-
MOCTb JIEIHUKOBOTO BeTpa Obula 3aMKCUpOBaHA M Ha
nenHuxke UTAH.

9. Bo MHOTMX TOpPHO-JIETHUKOBBIX pailOHaX OTMe-
YeHO IposiBiIieHne (PEHOB pa3HBIX TUIIOB: B OacceliHe AK-
TPy 3TO B OCHOBHOM LIMKJIOHWYecKUe (EHBI, B pailloHe
Dapbpyca 1 Ha demHuKe Mapyx — (eHBI U3 CBOOOIHOM
atMocdepnl. B aTux ciyuasx HabmogaeTcs ycuiieHue Be-
Tpa, 3HAUUTEJbHOE YMEHbIIIEHNE a0COJIOTHON U OTHOCH -
TEJIbHOW BJIAXKHOCTU U TMOBbIIIEHUE (MU 3aMeljIeHue
MajfieHusI) TeMIepaTypbl Bo3lyXa B BEeYepHUE W HOYHbIC
Yachl, YTO TPUBOJIUT K YCUJICHUIO TypOYJIE€HTHOIO TeTIO-
U BIaroooMeHa.

10. B pe3ynbpraTe MUKPOKIMMATHYCCKUX MCCIICIOBA-
Huii Ha psane negaukoB (Mapyx, UITTAH, O6pyueBa) ycra-
HOBJICHO, YTO pacmpeesieHue TeMrepaTypbl U JIpyTux Me-
TEO3JIEMEHTOB B HWDKHEM JIByXMETPOBOM CJIO€ BO3ayXa Hajl
JIEAHUKOM BeChbMa U3MEHUMBO KaK B TOPU3OHTAIILHOM, TaK
U B BEPTUKAJBHOM Pa3pe3ax U CWJIbHO 3aBUCUT OT YCJIOBUIA
MOroibl, BETPOBOTO PEeXKUMa U OCOOEHHOCTE Me30pesibe-
¢a. HanbGompime pazmuyurs B TeMIlepaType Bo3ayxa ObLIN
OTMeueHbI Ha JiefHuKe OOpyueBa: B SICHYIO TETLTYIO TTOToLy
B (MPHOBOI1 30HE KOJIeOaHMST TeMIIepaTypbl MEXIy LEHT-
poMm u 6optamu jemHukKa (200 M) cocTaBWIM Ha BEICOTE
2 M okoso 5°, a Ha ypoBHe 0,25 M — mo 7°. CKOpoCTh BeT-
pa B LIEHTpe JieAHNKa ObUIa 3HAYUTEIbHO OOoJbIne (Ha 2 —
2,5 M/c), 4eM Ha OKpauHHBIX yyacTkax (TaoJ. 3.2).

B ¢upHOBOIi 30He NenHUKa Mapyx BBISIBICHA 3Ha-
YUTEJIbHAS HEOJAHOPOJHOCTb B pacIipeie/ieHur TemIiepa-
TypbI BO3IyXa, BeIpaXKeHHAsI HAJTMIUEM “sSAep” XOJOmTHO-
rO WJIM TETUIOTO BO3/yXa, YePeayIOIIMXCsl Ha PACCTOSTHUU
HECKOJIbKMX JECSITKOB METPOB, UTO CBSI3aHO C BJIUSHUEM
repeBajia 1 BHICOKMX CTEHOK IIMpKa Ha BETPOBOW U TeM-
TepaTypHbIA PEXUM.

11. BepTukaabHBIN TEeMIIEpaTypHBIM TPagUCHT B
npenaesax JeIHUKa Takxke OMpeAesisseTCss XapakTepoM Me-
CTHOM LIMPKYJISILIMM BO3MAyXa, U TTO3TOMY OH Pa3jiNyaeTcsi
KakK BO BPEMEHU — Ha OJIHOM U TOM Xe JIEAHUKE, TaK U B
11eJIOM — Ha pa3HbIX JienHUKax. [Ipu HabMoAeHUSIX B
IBYX IIYHKTax B 00jacTW aOisimuu JiemHUKa MenBexuit
(rmpeBrieHre okojio 500 M) MoydeHbI, TO-BUINMOMY,
9KCTpEMaJIbHbIe BEJIMYMHBI TpagueHTa IS TeX CIydaes,
KOT/1a MYHKTbl HAXOAWJIUCh B OMHOM (IOJUHHBINA WU CTO-
KOBBIU BEeTep) U B pa3HbIX BO3MYIIHBIX Maccax. B cpeqHeM
3a 5 IHEH Ipu SICHOM TEIUION IOrojie B CIydae TOJIMHHOIO
BeTpa B 00enX TOYKAX BEPTUKAIbHBIN TPAAUEHT COCTABUII
0,87°/100 M, B ciayyae katabarnyeckoro — 0,51°/100 M, a
B T€ TEepUO/bl, KOraa MyHKTbl HAOMIOAEHUI HAXOOUIUCH
TO/1 BO3IEWCTBUEM pa3HbIX MOTOKOB — 1,40°/100 M.

Ha nennuke Mapyx, 1o JaHHBIM MHOTOJICTHUX M3-
MepeHMil B (MPHOBOI 30HE W Ha s3bIKe (Pa3HOCTb BbI-
cot okojio 400 M), TeMmOepaTypHBIM TPagUCHT MEHSUICS
ot 0,72°/100 m mo 0,85°/100 M Tipy¥ U3MEHEHUM TeMIIe-
paTyphl Bo3ayxa B o0sacTd akkymysssuuu oT 2 mo 7 °C,
YTO CBUETEIILCTBYET O MTPOHUKHOBEHUHN OJIMHHOTO BET-
pa Ha negHUK. KojebaHus 3TOro rmokasaTesisl Py pa3HbIX
TUIIaX MOTOABI BeCbMa CylecTBeHHBI: oT 1,4 — 1,8°/100 m
B MaJI0001auHyI0 ycToHuMBYIO noroay a0 0,4 — 0,6°/100 m
TIPY TIPOXOKACHUM (PPOHTOB.

B tex ciydasx, Korma Mo KakKuM-JIMOO TPpUIMHAM
Ha BCEM ITPOCTPAHCTBE JIEMHUKA MTPeo0IaJaloT CTOKOBHBIE
BETPHI, BEPTUKAIbHBIN TeMIIepaTypHBI T'PaJUCHT OKa-
3pIBaeTcsa O6au3kum K 0,6°/100 M. Harmpumep, Takue naH-
HbIe OBUIM IMOJy4YeHB Ha adegHuke Tyrokcy: 0,58 —
0,51°/100 M mipu TeMrmepaType BO3AyXa Y MOTHOXMUS JIe]I-
Huka 2 — 8 °C. JlonuHa 3TOro JieAHNKA HIDKEe KOHEYHOMN
MopeHHI KpyTo (Ha 400 M) oOphIBaeTCSI, 1 TEM CaMBIM
obpasyeTcss MONIHBINM Gapbep IJig MPOHUKHOBEHMST Ha
JISAHUK TEIIOTO JOJWHHOTO BeTpa. Kpome TOro, Hellb3st
WUCKJTIOUMTh BIIUSHUS XOJOAHBIX CeBepO-3araIHbIX BTOP-
JKEHWI, HaIlpaBJIeHNUEe KOTOPBIX COBMANAET C OPUEHTAIIN-
et mequka. Ooobmennbie A.H. Kpenke 3naueHus Bep-
TUKAJIbHOTO TeMIIepaTypPHOTO TpafieHTa IO Pa3HbIM I'eo-
rpapuueckum paiionam (Kaska3z, Anbrbl, TaHb-1llanp)
koJsebmotcs B penenax 0,55 — 0,64°/100 m.

12. IIpocnexuBaeTcsa mpsMasi U OYeHb TECHasd
CBSI3b MEXIY CTCIMEHBIO OXJIAXAAIOUIETO BIWSHUS JIe/-
HUKOB Ha TPUJIETAIONLYI0 TEPPUTOPUIO U MHTEHCUBHOC-
ThIO Pa3BUTHUSA MECTHOM LMPKYJISIUU Bo3myxa. [deranb-
HbIC UCCIeMOBAaHMS, TTOATBEPKIAIOIINE STOT (PaKT, Mpo-
BOAWINCH, B YaCTHOCTH, B BepxHeit CBaHeTUU U Ha JIe/I-
Huke /laBeimoBa Bo Buyrpennem Tsanb-Illane. Oxmax-
Jaoliiee BAMWSHUE CTOKOBOTO BETpa B paiioHe JIeMHUKa
Xange (Bepxusss CBaHeTusi) ObBLJIO OTMEUYEHO B HOYHBIC
U YTPEHHUE Yachl, YTO BBIPAXKAJOCh B YMEHBIICHUU Bep-
TUKAJbHOTO TEMIIEPAaTypHOTO TpaaueHTa MeXIy JICTHU-
KOBOW M IOJNVMHHOM CTAaHIIUAMU (PacCTOSHUE OT JICIHU-
ka 1,5 kM, npeBorieHre 300 M) g0 Hy/IeBBIX 3HAUYCHUM,
a B CpellHeM 3a CyTKU OH cocTasysul juib 0,37°/100 M.
Mepoii oxJIaxkIaroIIero BIUSHUS KaTabaTUIeCKUX BET-
POB MOXET CITYXKUTb TakKe YBeJWYeHUE BepTUKATbHOTO
rpagueHTa MeXIy CTaHLMel B moiauHe (B 2 KM OT JIel-
HUKa AIWININ) U MeTeocTaHLIMer MecTusl, pacioaoXeH-
Hoit B 25 kM. IIpu CTOKOBBIX BeTpax 3TOT ITOKa3aTellb
Bo3zpactain g0 0,79°/100 m, npu JOTMHHOM BETPE OH CO-
crasysn 0,62°/100 m.

B pesynbrarte ncciaenoBaHuii Ha JeqHuKe JlaBbimoBa
YCTaHOBJIEHO, YTO Ha MeTeocTaHiuu TsaHb-IIlaHb, pac-
TOJIOKEHHOW B 6 KM OT ITyHKTa HaOJoAeHUT Ha GOKO-
Boii MopeHe (pa3HocTh BEICOT 300 M) mpu SICHOI ITorozae
HOUYHBIE TemTepaTypsl (¢ 19 mo 6 Jac.) CyIiecTBeHHO, 10
6 °C, HuUXe, 4yeM Ha CKJIOHe y jenHuka, u Ha 4 °C 1o
CpPaBHEHMIO C TeMIIepaTypoii Ha jeqHuke. CpenHuil Bep-
TUKAJbHBIA TPAAUEHT TeMIIEPaTypbl MEXIY METEeOCTaH-
LIMeil ¥ MyHKTOM Ha CKJIOHE KojebieTcs B IMpeaesax OT
0,37 mo 0,18°/100 M mpu TemmepaTypax Ha MeTEOCTaH-
mun 2 — 10 °C. Tak nposBisieTcsI COBOKYITHOE BIIMSTHHE
3HAYUTEJLHBIX MAacC OXJIAXKIEHHOTO BO3IyXa IMpU HaJu-
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YUM MOIIHOTO y3Jia OJIEJICHEHUSI U TIOJIOKEHUU CTAaHIIUU
Ha JIHE IIUPOKOK TPOTOBOM JOJIMHBI.

13. OmnpeneneHue TeMmepaTypHOro ckadka, T.c€.
pa3HOCTU TEMIIepaTyp BO3ayxa Haj JEeIHUKOM M J10CTa-
TOYHO yHAJIEHHOUW OT HEro MOBEPXHOCTHIO 3eMJIU, 3aHU-
MaeT 0co0oe MEeCTO B IJISILIMOJIOTUYECKON JIMTeparype,
MOCKOJIbKY 3TOT BOMPOC BaXXeH IpPU pacyeTe psija Tis-
LIMOJIOTMYECKUX TapamMeTpoB. BennunHa temmepaTypHO-
ro CKauka 3aBUCUT OT CJIOXKHOTO BO3/ICHCTBUS psia Me-
TEeOopoJIorMueckux mnpoiieccoB. Cambie BaKHbIE U3 HUX —
9TO OXJIAXJEHUE BO3Myxa Hall JIEIHWKOM W HarpeBaHue
(B THEBHbIE Yachl) HaJ CBOOOMHOI OT CHeTra M Jibla Mo-
BEPXHOCTbHIO, a TAKXKE XapaKTep MECTHOW LUPKYISAIUUA —
npeobyiafjaHue CTOKOBOTO WJIM JAOJWHHOTO BeTpa B JIaH-
HOI1 TOUKe JIeIHMKA, 00pa3oBaHMUe “o3ep Xoyona”, CKIIO0-
HOBBIE COCTABJISIIOIINE BETPA U JpyTue.

CyliecTByeT J1Ba albTepPHATUBHBIX IO CYTH criocoba
OTpefiesieHrs] TeMIIepaTypHOTO CKayka, B OCHOBY KOTO-
PBIX TIOJIOXXEHA 3aBUCUMOCTb 3TOTO IMOKa3aTessl OT pas-
HbIX (haKTOPOB: pa3MepOB JIENHMWKA U TeMIIepaTypbl BO3-
Jlyxa HaJl HeJIEAHUKOBOM MOBEPXHOCTHIO. B mepBoM ciy-
yae B KQUeCTBE OCHOBHOTO apryMeHTa MCIOJIb3YeTCs JIv-
00 mmpHHAa JIEMHUKA, MO0 ero IUIolanb. TemIieparypa
BO3/yXa, TIpUMeEHsSIeMasi BO BTOPOM cCJiydyae, M3MepsieTcs
0 BO3MOXHOCTH Ha TOM e BBICOTE, UTO U Ha JIEIHUKE,
HO BHE MpPeesIoB BAUSHUS JIeAHUKOBOTO BeTpa. Eciu Ta-
KW€ JaHHbIe MOJYyYUTh HEBO3MOXHO, TeMIlepaTypa pac-
CUMTBHIBAETCS OT OJIMKalIeil MEeTeoCTaHIIUU C YYETOM
BEPTUKAJIBHOTO TEMIIEPATypPHOIO I'paJMeHTa, XapaKTep-
HOTO JUIsl TaHHOTO paiioHa. VI B ToM, U B ApPYyroM ciydae
BO3MOXHbI OIIMOKU, OOYCJIOBJIEHHBIE MECTOTOJIOXEHU -
€M TYHKTa HaOJIIO/ICHUI BHE JIEJIHUKA.

ITo uccnenmoBanmsam H.B. JlaBugoBud, BeanmyuHa
CcKayka He OCTaeTCsl MOCTOSIHHOW Ha MPOTSKEHUU Jie/-
HUKa, €r0 MaKCMMaJIbHO€ 3HaueHWe JOJKHO HAXOIUTh-
cs B BepxHell yacTu o0JjlacTy abJsauuu, BOJIU3U TPaHU-
1Ibl TTUTAHUSI, YTO CBSI3AHO C 3aTyXaHUEM 3/1€Ch TOJIMH-
HOTO BeTpa, YBEJIWYEHUEM IIUPHUHBI JIEAHUKA U C JIpY-
ruMu (pakTopamu.

3HavyeHre TeMIIEPaTypHOTO CKauyKa MEHSIETCSI B Teue-
HUE CYTOK, TaK KaK OHO CYILIECTBEHHO 3aBUCUT OT CMEHbI
TMOTOKOB MECTHOM LUPKYJISILIMU U TPABUTALIMOHHOTO CTOKA
XOJIOHOTO BO3[yXa CO CKJIOHOB. DTOT (hakT B 3HAUUTEJb-
HOU Mepe ompenessieT U CPEAHIO CYTOYHYIO BEJIMUYMHY
3TOTO TapaMmeTpa, OCOOEHHO B TeX CIIy4asix, KOrjaa OH pac-
CYMTAH MPU UCTIOJb30BAaHUU TAHHBIX METEOCTAHIIMMA.

CBsI3b TEMIIEPATYyPHOTO CKayka C TeMIepaTypoi
BO3/lyXa XOPOIIO MPOCJIEXKUBAECTCS HAa OJHOM OTAEIbHO
B34TOM JIEMHUKE, HO OHA HEIOCTaTOUYHO TecHas JJIsl CO-
BOKYITHOCTH JIEIHUKOB pa3HbIX reorpaduyeckux paio-
HoB. Ha negnukax Tsanap-Illans (I'omyouna, Tyiokcy,
JlaBbi10Ba) TIpY TIOBBILLIEHWU TEMIIEPATYPhI BHE JIEIHUKA
oT 2 go 12 °C BenmmuuHa ckayka MeHsiach ot 0,5 — 1,0
1o 2,5 — 3,0 °C. Ero maubomnbmme 3HadeHus (mo 4 — 5°)
nojyyeHbl Ha [Tamupe, rae BbICOK TeMmepaTypHbIil (hOH.
Ha Taup-1llane, KaBka3se, Airae BeImdrHA 3TOrO IMOKa-
3aTeliss B cpemHeM cocrtaBisieT 1 — 3°. B OonbmimHCTBe
clyyaeB JUIsl pacyeTa TeMmIlepaTypbl BO3/lyXa Ha BBICOTE
JIETHUKA MCIOJb30BAIUCh JaHHBIE METeOCTaHLIMM, pac-
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TTOJIOXKEHHBIX HMXE JISTHUKOB, YTO YMEHbBIIACT JOCTO-
BEPHOCTH TIOJIYYeHHBIX Pe3YJIbTaTOB.

151 KIMMAaTOJIOTMYECKUX PacyeTOB TeMITepaTypHO-
ro CKayka Ha JISAHWKAX YMEPEHHBIX ITUPOT MOXHO pe-
KOMEHIOBATh CBSI3b MEXAY TEMIIepaTypoil BO3dyxa Ha
JIEMHUKE M BHe ero, yctaHoBieHHyo H.B. JlaBumoBuu
(bopmyna 3.4) mo pe3ynabraram ucciaenoBaHuii B CKaH-
muHaBuu, Ha KaBkase, Anrae, Tanp-1llane.

SUMMARY

1. Meso- and microclimate of mountain glaciers is
formed by the influence not only of glacier as special form
of ground surface, but by the influence of local circulation
of valley breeze, mountain, glacier winds and sometimes —
foehn of different types. The complex combination of these
air streams determines ‘“unoriginality” of glacier microcli-
mate, in other words, its dependence on meteorological
characteristics of the air mass, formed out of glacier bor-
ders. Therefore investigation of local circulation is impor-
tant in mountain-glaciated regions for analysis of spacial
variability of certain parameters, as well as their distinction
on glacier and out of it, and as a result — their influence on
the rate of snow and ice melting in different parts of glacier.

2. It was established in some studies of local circulation
in the mountains, that valley and mountain circulation is
generated as a result of thermal disturbance of specific vol-
ume field in different parts of valley due to warming or cool-
ing of slopes, in consequence to this phenomenon closed
system of air stream (depending on part of day — upward or
downward) is formed. The other class of circulation move-
ments is based on the law of “floatage” — it is catabatic
wind in the night and anabatic one in the day-time. So, the
nature of mountain and valley circulation is dual.

In the opinion of many scientists, the glacier wind
also belongs to catabatic (downward) ones. The difference
from the mountain wind consists in the fact, than glacier
wind can flow during both day and night and has less
power. The foehn, strictly speaking, is not local wind, but
its display is local, depending on the relief. Foehn influ-
ence in the high mountains specifically on the glacier
consists of the disturbance of diurnal changes of air tem-
perature and moisture.

3. The main factors, contributing to development of
mountain and valley circulation, are: a) horizontal dis-
tinctions in the temperature of different ground surface
types also slopes (or ranges) and free atmosphere at the
same height; b) change of relief characteristics in different
parts of valley (slope angle, orientation); c) valley and
glacier size; d) baring or snow cover of slopes; ¢) influ-
ence of general atmospheric circulation, especially of the
valley has latitudinal position etc.

4. The investigations of A.H. Khrguian in the thir-
ties — forties of the twentieth century, conducted on Zey
and Bezengui glaciers (the Central Caucasus) gave the
possibility to establish the typical peculiarities of glacier
wind: a) its small thickness (50 — 100 m); b) at favorable
weather conditions (high water vapor content) the origin
of microfront, characterized by the layer of fog, which
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moves along the glacier; ¢) considerable gustiness and
small wind velocity (about 3 m/s).

In the day time the wind flow from warmed slopes is
involved into zone of glacier wind. The valley stream with
the thickness up to 1 km was sometimes noted over the
layer of glacier wind. In the night and morning mountain
wind is weaker and less stable, than the valley one in the
day hours, but it is noted for any weather conditions.

5. The results of aerological serveys in the mountain-
glaciated basin Aktru (Altay) showed that the complex
flaking of flows was noted, influenced not only by glacier
and valley winds, but by penetration of streams from
another glaciers. In the day time the thickness of the gla-
cier wind increased up to 50 — 100 m (maximum up to
200 m), its spreading along the glacier was connected with
the rate of valley circulation. The greatest speed of glacier
wind ( in the average 3 m/s) was noted in the lower layer,
close to glacier surface. As on Zey Glacier, here the strong
downward movement (with the velocity of 6 — 100 cm/s)
was observed in the stream of glacier wind. The results of
radiosonde observations showed, that the layer of temper-
ature inversion close to glacier achieved 50 m.

6. On Golubin Glacier (Kirguiz range, Tien-Shan)
poly-layering of wind stream and regulare change of cata-
batic and valley wind is noted during the day and night
(at stable weather conditions). At the same time great
changeability of some layers thickness took place above
the glacier and near it.

The catabatic wind is most stable at night and in the
morning hours (probability 95%),it is characterized by the
maximum speed for a day (4 — 5, sometimes up to 8
m/s), noted at the height about 10 m above glacier sur-
face. The thickness of catabatic wind can come to 400 —
500 m. In the day time the thickness of glacier wind
equals to 20 — 25 m, its velocity — to 1 m/s.

The valley wind is less stable by the time, that the
mountain one, its thickness is 200 — 250 m. This fact is
explained by the peculiarities of valley relief of Golubin
Glacier, since its valley steeply breaks into the main valley
of the Ala-Archa river. On the basis of average observa-
tions data the conclusion was made about existence of the
zone of sharp increase of wind speed, changing during a
day by the height (4 — 10 m), that is probably connected
with the upper limit of close-surface inversion (Fig. 33).

7. The strongest development of mountain-valley
circulation and glacier wind was noted during aerological
surveys of the largest glaciers in the Middle Asia —
Fedchenko and Zeravshanskiy. In this region the local
circulation becomes complicated by the great amount of
inlet glaciers. On Fedchenko Glacier the regular change
of catabatic and valley winds happens only in its lower
part (where the glacier surface is under moraine), and the
thickness of catabatic (southern) wind totals only 100 —
300 m in the night and morning hours. In the layer of 300
— 600 m the northern winds prevail, above them — again
southern one, which is evidently the mountain wind of
the whole glacier. Its upper limit is 2000 m above glacier
surface (higher the change to the western winds takes
place), during all day its velocity is 5 — 7 m/s. In the

middle and upper part of glacier the catabatic wind pre-
vails through all day and night.

On Zeravshanskiy Glacier maximum thickness of the
catabatic wind reached 300 m in the open (without
moraine) ice area, in the day time the layer of glacier wind
was of about 100 m and its velocity was 2 — 3 m/s. Here the
local circulation veils by the general western movement of
the air masses, which coincides with the glacier orientation.
It should be emphasized, that on all studied glaciers the
local winds as a rule filled the valley up to the level of sur-
rounding ranges, and higher the western flows took place.

8. The local circulation was noted also on small gla-
ciers of the Polar Urals. Thus, in the central part of
Obruchev Glacier the catabatic wind occurred all day and
night, and its thickness was 15 — 30 m, wind velocity
equaled 2 — 4 m/s in the lower layer. Under intramass
(not frontal) weather the stable air flow was recorded
upper than 30 — 50 m, and it had the opposite direction
(valley wind). The great reiteration of the glacier wind
was noted also on IGAN Glacier.

9. In many mountain-glaciated regions the foehns of
different types were recorded: in the Aktru basin there are
cyclonic foehns, in the Elbrus region and on Marukh
Glacier — foehns from the free atmosphere. In these
cases one can noted the increase of wind speed, consider-
able decrease of absolute and relative content of moisture
and rise (or slowing in falling) of air temperature in the
evening and night hours, that leads to intensification of
turbulent heat and water vapour exchange.

10. As a result of microclimatic investigations on
some glaciers (Marukh, IGAN, Obruchev) is was estab-
lished, that the temperature and other meteorological
parameters in the lower 2-meter layer over the glacier
surface is rather variable both in the horizontal and in the
vertical direction and it sufficiently depends on the
weather conditions, wind regime and mesorelief peculiar-
ities. The most pronounced differences in the air temper-
ature were registered on Obruchev Glacier: at the clear
warm weather temperature changes between the centre
and edges of this glacier (200 m) totaled of about 5° at the
2 m — level and up to 7° — at 0,25 m. In the centre of
glacier the wind velocity was higher, than in its margin
parts by 2 — 2,5 m/s (Table 3.2).

In the firn area of Marukh Glacier the considerable
irregularity in the air temperature distribution was
revealed, which took the form of exclusive areas of cold
or warm air, alternating with each other at the distance of
some tens of meters (Fig. 35). This phenomenon is stipu-
lated by influence of the pass and high sharp walls of
cirque on the wind regime, forming these exclusive areas.

11. In the limits of glacier the vertical temperature
gradient (lapse rate) is determined mainly by the peculiar-
ities of local air circulation and that’s why it varies
notably both in time (on the same glacier), and as a
whole on different glaciers. After the special surveys in
two sites in ablation area of Medvezhiy Glacier (altitudes
interval is about 500 m) apparently extreme values of
lapse rate were obtained for those cases, when the points
of observations were situated in the same (valley or
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mountain wind) and in different air masses (Fig. 36). In
the average for 5 clear, warm days the lapse rate totaled
for the valley wind in two points 0.87°/100 m, for catabat-
ic wind — 0.51°/100 m, and when the sites were in differ-
ent air masses — 1.40°/100 m.

On Marukh Glacier the results of long-term meas-
urements in the firn and ablation areas (altitudes interval
is about 400 m) showed, that lapse rate varied from
0.72°/100 m to 0.85°/100 m, when the air temperature in
firn zone varied in the interval of 2 — 7 °C, that can testi-
fy to penetration of valley wind on the glacier. The fluctu-
ations of this parameter are considerable for the different
weather types: from 1.4 — 1.8°/100 m in the stable slight-
cloudy weather to 0.4 — 0.6°/100 m for frontal conditions.

The lapse rate is close to 0.6°/100 m, when the cata-
batic winds prevail on entire glacier. For example, such
results were received on Tuyuksu Glacier: 0.58 —
0.51°/100 m for the temperature interval 2 — 8 °C near its
end. Below the end moraine the valley of this glacier
steeply breaks (by 400 m), and the considerable bar for
penetration of warm valley winds on the glacier is formed.
Besides, the influence of cold north-western intrusions,
coinciding in direction with the glacier orientation,
should be taken into account.

Summarized by A.N. Krenke values of vertical tem-
perature gradient on glaciers vary in the limits of 0.55 —
0.64°/100 m in different geographical regions (the
Caucasus, Alps, Tien-Shan), that testifies on the whole to
insignificant influence of local circulation on the forma-
tion of temperature regime on moderate latitudes glaciers.

12.Very close connection between the extent of cool-
ing influence of glaciers and the intensity of local air circu-
lation takes place. The detailed investigations, confirming
this fact, were realized particulary in the Upper Svanetiya
(the southern slope of the Central Caucasus) and Davidov
Glacier (the Internal Tien-Shan). The cooling influence of
catabatic wind lower of Halde Glacier terminus (the Upper
Svanetiya) was registered in the night and morning hours,
that was expressed by the decrease of lapse rate between
the glacier and valley stations (the distance from glacier
was 1.5 km, altitude interval 300 m) to zero, and the aver-
age for the whole day — only 0.37°/100 m. The increase of
the vertical gradient between the valley station (2 km from
Adishi Glacier, the same region, as Halde) and weather
station Mestiya, distant to 25 km, may be the measure of
cooling influence of catabatic winds. This index increased
up to 0.79°/100 m for mountain winds and it totaled
0.62°/100 m, when valley wind took place near glacier.

As a result of investigations on Davidov Glacier it was
established, that at weather station Tien-Shan (3614 m
above s.l., 6 km from the point of measurements on the
margin moraine, altitude interval 300 m) the night temper-
atures (19 p.m. — 6 a.m.) under clear weather were consid-
erably lower (to 6 °C), that on moraine near glacier and by
4° lower, that on the glacier tongue. The average lapse rate
between the weather station and the point on moraine var-
ied in the interval of 0.37 — 0.18°/100 m, when the tem-
perature at weather station is 2 — 10 °C. Thus the com-
bined influence of great masses of cooled air displays, when
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there is considerable glacierized area and the weather sta-
tion is situated at the bottom of wide flat valley.

13. The determination of “temperature jump”, i.e.,
its difference as a result of measurements close to glacier
surface and over rather distant ground area, hold the par-
ticular place in glaciological publications, since this prob-
lem is important for estimation of some glaciological
parameters. The value of “temperature jump” depends on
complex influence of some meteorological processes. The
most important are the air cooling over glacier surface
and its warming (in the day time) over the ground sur-
face, free of snow or ice, as well as the character of local
circulation, namely, the prevalence of catabatic or valley
winds in some points of glacier, “cold lakes” forming,
slope components of wind etc.

Two alternative methods to determine “temperature
jump” exist. In basis of these methods the dependence of
this parameter on different factors put in foundation: glacier
size (Hodakov, Krenke) or air temperature (Davidovich,
Voloshina and other authors). In the first case glacier width
or its area is used as the main argument. In the second case
the air temperature is applied and it is measured at the same
height, as on glacier site, but out of zone of the glacier wind
influence. If it is impossible to get such data, the tempera-
ture near glacier is estimated with lapse rate, typical for
studied region. In both cases the mistakes are possible,
caused by the position of observation point out of glacier.

The surveys of N.V. Davidovich showed, that the
value of “temperature jump” is not constant over the glacier
length, its maximum has to be in the upper part of ablation
area, near the season snow line, and it is related with the
damping of valley wind, also with the increase of glacier
width here, and it is possible, other factors influence.

The value of “temperature jump” varies within the
day, since it depends sufficiently on the change of local cir-
culation flows and on gravitate flow of cold air from slopes.
This fact determines to a considerable extent the average
daily value of this parameter, especially in the cases, when
it is estimated on the basis of weather station data.

The connection of “temperature jump” with air tem-
perature is traced well on one separately studied glacier,
but it is not close enough for the total combination of gla-
ciers in different geographical regions. On the glaciers of
the Tien-Shan (Golubin, Tuyuksu, Davidov) the value of
“temperature jump” varied from 0.5 — 1.0° to 2.5 — 3.0 °C,
if the air temperature out of glacier raised in the interval of
2 — 12 °C. The highest values of this parameter (up to 4 —
5 °C) were obtained in the Pamirs, where air temperatures
are generally high. In the Tien-Shan, Caucasus and Altay
this parameter value averages 1 — 3 °C. But it should be
noted, that in majority of cases for temperature estimation
at the height of glacier the data of weather stations were
used, which are situated lower than glaciers, and this fact
decreases the reliability of the obtained results.

For climatological estimations of “temperature jump”
on the moderate latitudes glaciers it is advisable the corre-
lation of air temperature on glacier and out of it, estab-
lished by N.V. Davidovich (formula 3.4) on the basis of
researches in Scandinavia, Caucasus, Altay, Tien-Shan.
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I'nasa 4

HCIOJIb30BAHUE METEOPOJIOTMYECKO NH®OPMAILIMU
TS AHAJIM3A M PACYETA IIAIIMOJOTMYECKUX TTOKA3ATEJIEN

B mpeasiaymux pasmenax Mbl yKe MOZYepKUBATIU
TOT (DAKT, YTO U3YUYECHHE METCOPOJOTUIESCKHX MPOIIECCOB
Ha JIeMHWKAaX U B TpUJIETAIONIEH JIEMTHUKOBOU 30HE HE
TOJIBKO SIBJISIETCSI CAMOCTOSITEJIBHOM 3amadeif, HO B 3Ha-
YUTEJIbHON Mepe CAYXUT UCTOYHUKOM CBEIACHUM I
pacuera psma TISIIUOIOTHYECKUX MapaMeTpOB, UMEI0-
IIUX TPAKTUIeCKOe 3HAUYCHME: CJIOsI CTAasBIIETO CHeTa M
JIbIa, BBICOTHI TPAHUIIBI TTIUTAHMS, CTOKA C JICTHUKA U JIp.

ITockoJIbKy MacCO3HEprooOMeH JIGTHUKOB B TEIl-
JIBIA TIepUOA MMEET MpaKTUIeCcKoe 3HAYeHUe I OIpe-
JIeJICHUsT CTOKA W TIPEACTaBIsIeT coOOl Gosiee CIIOXKHBIN
TMpo1iecc, YeM HaKOIUICHUE TBEPIbIX OCaIKOB 3UMOIA, OC-
HOBHOE BHUMAaHUe MCCIIeAOBaTeNeil Bcerma ObLIO cocpe-
JIOTOYEHO Ha M3YYeHUU PACXOMHOW 4YacTh OajlaHca mac-
CHI JICAHUKOB.

Ewe B XVIII — XIX BB. aibNUCKO# 1IKOIOM TJIsI-
LIMOJIOTOB OBUTM TIPEINMPUHSTH BeCbMa YCIEIIHbIE T0-
MBITKW CBSI3aTh OTCTYMAHWE M HACTyNaHWE JCTHUKOB C
TeMIIepaTypoil BO3myxXa M ocaikaMud — IapaMeTpaMu,
HauboJiee TOCTYMMHBIMU TSI U3MEPEHUSI M TTIOHUMaHUS
¢u3nueckux mpoueccoB. C Hagama XX cToieTtus (BIep-
Bele — B paborax A.W. BoeiikoBa) TeMmepaTypa Bo3myxa
cTajla IMPOKO MCITOIb30BaThCs ISl pacdyeTra CHEroras-
HUs Ha paBHMHE, a ¢ 30 — 40-x rogoB — u B ropax. Ham-
6oJiee meTadbHBIE MCCIEIOBAHUS B TOPHBIX pailoHax
CpenHeit A3uu 6bl1u BeinoHeHbl B.JI. Iynbuem (1947,
1956, 1965), KOTOpBIi BBEJ MOHSITHE TEMIIEPATYPHOTO
K03 duLIMeHTa TasTHUS (Kt)* ¥ pacCUYMTAJI €r0 BEJIMIMHY
U1 cHera M jbma. Hike pesynbTaThl 3THUX paboT OymyT
M3JI0XEHBI 00Jiee TTOAPOOHO.

M3yueHune peadbHBIX MCTOYHUKOB TEILIa, OIpee-
JIAIOIINX TasTHUE CHeTa W JIbJa Ha JIeMHUKax, OblJI0 Havya-
To B 30-Xx romax Hamero crogetus X. CBepapyroM u
JIPYTUMHM TIPEICTaBUTEIIMU CKaHAMHABCKOM IITKOJIBI TJIsI-
muosoroB, a Takke [1.I1. Kysemuueim B Cpenneit Azuu.
OpHako M3MEpeHUe COCTABJISIONINX PaagdallMOHHOTO 6a-
JJaHCa U B OCOOEHHOCTH TTapaMeTpOB TypOYJEHTHOTO 00-
MEHa 0Ka3aJIOCh COMPSDKEHHBIM C PSAOM TEXHUYECKUX U
METOANIECKHUX TPYAHOCTEH M MO3TOMY OTPaHUUYMBAJIOCHh
JIUIIb OTAENbHBIMU paitoHamu. IllupoxomaciTabHble U
JeTaJIbHBIe HAOJONCHWsI, OPTaHM30BaHHBIC W MPOBEICH-
HBle B Tepuon MeXIyHapogHOTo reo(pu3nueckoro roaa
(1957 — 1958) 1 ocobeHHO B TeueHMEe MeXTyHapOaHOTO
ruapojiornyeckoro aecatwietus (1965 — 1974) u mosn-
Hee Ha psAne pernpe3eHTATUBHBIX JIGAHUKOB B Pa3HBIX
TOYKaxX 3€MHOTO IIlapa, CTaJM OCHOBOM ISl YCTaHOBIIC-
HUST SMITMPUUYECKUX CBA3EH MEXITY METeOPOJOTUICCKU-
MU ¥ TJISIIIAOJIOTMYECKUMU TTOKa3aTeISIMU U TTIOCTPOCHUS
MaTeMaTUYeCKUX Mojieiell He TOJIBKO B JIOKATbHBIX, HO K
B PETMOHAJLHBIX MacIITabax.

[Mpu manpHelIeM U3TOXEHUU W aHaJIM3e YCTaHOB-
JICHHBIX CBsI3ei WX NIeJleHWe Ha OJHO-, IBYX- U MHOTO-
(akTopHBIE HOCUT YCJIOBHBIN XapakTep, TaK KaK MeTeO-
poJIOTMUECKHEe TTOKa3aTe I B OMITUPUIYECKUX (hOpMYyIax
He BCerga ciyXaT MpeIuKTOpaMu B YCTAaHOBICHUM
(bYHKIIMOHAIBHBIX 3aBUCMMOCTE, a HEpEeIKO — JIWIIb
CTAaTUCTUYECKUMU TMePEMEHHBIMMU.

Ocoboro BHUMaHUS 3acTyXXUBAaeT aHAJIU3 CUHOITH-
YeCKUX CUTYALWii MJIW TUTIOB TTOTOMIBI, OTIPEICIISIONINX Pa3-
HyI0O MHTEHCUBHOCTh aKKyMYJISLIMA W aGJIALMK JICTHUKOB.
BTOT METON TO3BOJISIET MPEACTABUTD CJIOKHOE B3aMMOJICH-
CTBME METEOPOJIOTUUECKUX TTOKa3aTeleld B CMHTE3UPOBaH-
HOM BHJE, HO OH HYXIaeTcs B HajbHeiIeil pa3paboTke,
TaK KaK TUMU3alUsl CUHONITUYECKUX MPOIECCOB OOBIYHO
BBITIOTHSICTCS JIUIIID TSI OOIIMPHBIX PETMOHOB, COU3MEPHU-
MBIX ¢ MaCIITabOM CaMUX IUPKYJISIIIUOHHBIX S9eeK, a Mpo-
TSDKEHHOCTB JIETHUKOBOTO PalioHa OOBIYHO MEHBIIIE.

B 10 ke BpeMs Moka He HaieHbl JOCTaTOYHO TOY-
HBIE CIIOCOOBI yueTa peiibepa — abCOJNIOTHOI BBICOTHI,
SKCMO3UIMU CKJIOHOB, 3aKPHITOCTH TOPHU30HTA XpebTa-
MHU. B ropax ¢opMUpyIOTCSI MECTHBIE YCJIOBUS TTOTONBI, a
TaKXe JIOKaJbHbIe OCOOCHHOCTH TEIUIOBOTO pexXuMa U
COCTaBJISIONIMX OajaHca MaccChl JIEMHUKOB. Bce 3TO BHO-
CUT 3JIEMEHTBI HEOTIPEIEICHHOCTH TIPU OIICHKE KOJINYe-
CTBEHHBIX CBSI3eiA.

4.1. OmHo- U AByXmapaMeTpuJecKue CBI3N

B MHOTOUMCIIEHHBIX PaboTax, MTOCBAIICHHBIX PacyeTy
TJISILIMOJIOTUYECKHMX TToKa3aTeJieil ¢ UCTIOb30BaHUEM MeTe-
OPOJIOTUYECKON MH(pOPMALK, TTPUMEHSIIOTCS, KaK TpaBy-
JIO, IBa OCHOBHBIX TTapamMeTpa — TemriepaTrypa Bo3myXa u
panualMoHHbIN OamaHc (b0 GamaHC KOPOTKOBOJHOBOM
paguarm). [Ipy 3TOM CyIIeCTBYIOT pa3Hble TOYKU 3PEHUS
o JaHHOMY Bormpocy. Hekotophie criermanvcTsl (Harmpu-
mep, TLI1. Ky3pmuH, 1948) cuuratoT pacyeTsl TasiHUS 11O
TeMmIiepaType BO3ayXa HEHaAeXKHBIMU, MOCKOJbKY CIOW
CTasIBILIETO CHETa WJIW JIbJa, MPUXOASIIMIACS Ha OIWH Ipa-
IIyC TIOJIOKUTETbHOW TeMIlepaTypbl BO3AyXa, MEHSETCS B
OuUeHb IMMPOKUX TIpeNesiaX Kak BO BPEMEHH, TakK M B TIPO-
crpadctBe. pyrue aBrophel (Hampumep, A.H. Kpenke u
B.I'. XomakoB, 1966) ycTaHOBWIM, YTO CBSI3b aOJSIIIVM C
pagvalMOHHBIM TEIJIOM XapaKTepu3yeTcsl 3HAYMTETbHO
MEHBITUMHU KO3(DOUIIMEHTAMU KOPPEJSLINK, YeM TeMITe-
parypa Bo3ayxa. [To MHEHUIO TpeTheil TPYIIIbI MCCIIeI0Ba-
TeJsei, HauboJiee TOYHbIE Pe3yJIbTaThl PACUETOB TJISIIUONO-
TMYECKUX TTOKa3aTesiell 1aeT COBMECTHOE MCITOJIb30BAaHUE
Kak TeMIiepaTypbl BO3/Iyxa, TaK U pagualliOHHOTO OajiaHca
(Harmpumep, dposnoB, Moconosa, 1970, 1973a; KoHoBa-
J0B, 19724, 1978, 1979; Xonakos, 1978 u np.).

* K, — 370 KONMUECTBO PacTasiBLLEro CHera U Jibia, Npuxopsieecs Ha 1° NoNoXMUTeNIbHOW CpeiHel CYTOUHOM TeMnepaTypbl BO3yXa.
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TeMrepaTypa Bo3ayxa IOJydusia GOJBIIOE PacIpo-
CTpaHEeHWE B Ka4eCTBE MHAMKATOPA CJIOsI CTAsIBIIETO CHE-
ra WIM JibJa TIOTOMY, YTO OHA JIETKO W HaIeXHO OIpele-
JIgeTcs, B TO BpeMsI KaK U3MEpeHNEe U pacyeT KOMITOHEH-
TOB TETUIOBOTO OajlaHca TpeOyeT 3HAYMTENIbHBIX YCUIIUIA,
60JIBIIIOTO YMciIa TPUOOPOB, a PE3yIbTAThl OTHOCSATCS
JINIIIL K TOMY TYHKTY, TA€ MPOBOAWINCH HAOIIOACHUS.
KpoMe Toro, Kak yKasbIBajioch B IJlaBe 2, IO CUX TTOp He
pa3paboTaHa JOCTaTOYHO HaaekHas MOJAeb pacueTa xa-
PaKTEPUCTUK TYpOYJEHTHOTO TEIUIO- M BjlarooOMeHa B
VCIOBUSIX TIIYOOKMX TeMITepaTypHBIX WHBEPCUI Ha TOp-
HBIX JICTHUKAX.

ITo HamreMy MHEHWIO, B OIpEACEHHBIX YCIOBUSIX
TeMIlepaTypa BO3ayXa MOXET ObITh MHIMKATOPOM OOIIIe-
ro TOCTYIUICHMST TeIlJla, OCOOEHHO TMPU OTHOCUTEIBbHO
BBICOKMX €€ 3HAYCHUSX, YTO HAXOOUT OTPaKeHHE B Clie-
IYIOIINUX IIpolieccax: 1) TypOyJIeHTHBIM MOTOK Terja K
TTOBEPXHOCTH JICTHUKA TIPU TeMIlepaType BO3AyXa BHIIIE
8 — 10 °C MoXeT OBITH COIIOCTABMM C BEJIMYMHON pagua-
LIMOHHOTO OaJyiaHca; 2) B 3TUX CIIydasx UCIapeHue 4acTo
yCTymaeT MeCTO KOHIEHCAIlUM, NAIOIIei JOMOJTHUTEIb-
HOE TeIUIO I TasiHUS; 3) MPOTUBOM3IYICHNE aTMOocde-
pHI TIpEBBINIAET U3TyYeHUE TOBEPXHOCTH JIeMHNKA, U Oa-
JIAaHC JTMHHOBOJTHOBOM pamualiii CTAHOBUTCS TTOJIOXM-
TeJBHBIM; 4) TTIOBEPXHOCTD JIeAHNKA He 3aMep3acT B HOU-
HOE BpeMs CYTOK WJIM TIpoMep3aeT JIMIIb €ro TOHKUIA
cioii, n yrpom Ha mporpeBanue g0 0 °C 3aTpaumBaeTcs
HE3HAYUTEJbHOE KOJUYECTBO pagUallMOHHOTO TeTlia.
OTMeTUM TakXe reorpad®uyecKuii acrieKT — poJib TeM-
repaTyphbl BO3yXa BO3pacTaeT B TeX peruoHax, re JIETOM
BeJIMKa 00JIAYHOCTD, MPETSITCTBYIOIIAs MOCTYIIJIEHUO
MPSIMOI COJTHEYHOM paavallii, a TakkKe B TeX CIydasx,
KOrJa JISATHUKU DPACIIOJIaTaloTCs Ha HeOOJbIIMX abco-
JIIOTHBIX BbIcOTax (Harpumep, [lonstpabIii Ypan).

B.JI. ynbir (1947, 1956) 060cHOBBIBAECT aKTyaslb-
HOCTb pacueTa CHEroTasHUs IO TeMmIlepaType BO3dayxa
TPYAHOCTSIMM B MU3MEPEHUU KOMIIOHEHTOB paadaliioOH-
HOTO 0ajlaHca B YCJIOBUSIX pPa3HOM 3aKPBITOCTU TOPU30H-
Ta, OOJNBIION M3MEHUYMBOCTBIO albOEIO M METEOPOJIOTH-
YECKUX DJIEMEHTOB, HEOOXOAMMBIX JJIS pacueTa XapakTe-
PUCTHK TYpOYJIEHTHOTO oOMeHa. ABTOp IOAYEPKUBACT,
YTO, TIOCKOJIBKY TTOBEPXHOCTHOE TasTHUE OIPEIeIsAeTCS
TETIJIOBBIM OalaHCOM, CBSI3b TasHUS C TEMIIepaTypoit
BO3JIyXa MOXET OBbITh YCTOWYMBON JIUIIIL B TOM CiIydae,
eclii TeMmIlepaTypa B KaKOi-TO Mepe oTpaxkaeT GajaHc
TeTula WM XOTS OBl TIPUXOA CyMMapHOUW paauaiuu.
Moxto 3apaHee mpennonoxuTsb, otmedaetr B.JI. Illynbi,
YTO JUISI KOPOTKHUX MHTEPBAJIOB BPEMEHM TeMIIepaTypa He
MOXeT OBITh XOPOIIMM TOKa3aTejieM TeIJIOBOro GajlaHca
WJIN COJHEYHOUW pagvaluy BCJIEACTBHE BO3MOXHOTO
BTOP>KEHUSI XOJIOIHBIX Macc.

IIpn ucciaegoBaHuM TeMIepaTypHOro Ko3¢puim-
eHTa TasHus B pa3HbIx acnekrax B.JI. [yibi ncnombs3o-
BaJl GOJIBILION 3KCIEPUMEHTAIbHBIN MaTtepuan 3a 1949 —
1959 rr.: HaOmoNEeHMS 32 TasTHUEM CHEXHUKOB U JIEIHU-
KOB C OJHOBPEMEHHBIMU M3MEPEHUSIMU TeMITepaTyphbl
BO3/IyXa MPOBOAWIMCH Ha 33 00BbEKTaX B MHTEPBAJIC BHICOT
1800 — 3700 M, Ha CKJIOHAX pa3HBIX OpPUEHTALIMI, B IHUA-
MMa30He CPeAHMX CYTOYHBIX TeMmeparyp oT -2 mo 27 °C.

A.Il. Boaowuna

DT HaOMIONEHNST OXBATHIBAIM 3HAYMTEIBHYIO TEPPUTO-
puto Cpenneir Asuu — ot Yarkainbckoro xpebra Ha 3a-
nagHoM Tsub-1llane u 6acceitna p. Manoit AlIMaTUHKY B
3aunuiickoM AJjatay IO 3aIllagHBIX OTPOroB 3epaBIIaH-
CKOro xpe0Ta.

Haubonee BaxxHbIe pe3ysbTaThl 3TUX PabOT COCTOST
B CJIEMYIOIIEM:

1) TemrepatypHbIii KO3(GULMEHT TassHUS HE OCTa-
€TCS TTIOCTOSTHHBIM TIPM Pa3HBIX 3HAUCHMSIX TeMITepaTyphbl
BO31yXa, C €€ MoBbIlIcHUEM K, yMeHbIIaeTcs. Bun cBasu
CJIOSI CTasIBIIIETO CHeTa U JIbAA ¢ TeMITepaTypoii Bo3myxa (a
CIIeI0BATEIbHO U 3HaUeHUs K)) Ha pa3sHEIX 0OBEKTaxX pas-
JINYEH, 4TO OOYCIOBJIEHO MX JIOKATbHBIMU OCOOCHHOCTSI-
MU U yciaoBusiMu moronbl. Tak, Ha negHuke UMAT Be-
nr4rHa K, u3ameHsanach or 21,2 MM/rpai Ipy CpenHei cy-
touHoi Temmeparype 0,5 °C 1o 6,1 mm/rpax ripu 15 °C;

2) pacyeThl CHETOTasHUS TI0 TeMIIepaType BO3myXa
3a OTHEJIbHBIC CYTKM HE OTIIMYAIOTCSA OOJIBIION TOYHOC-
THIO: TIPU CPEHEM CTaMBaHUM 5,5 MM/Tpa OIIMOKU MO-
ryT mocturath +35%. C yBenmdyeHUEM Iepyuoaa OCpen-
HeHUs 10 5 aHelt ommbka ymeHbmaetcs no 20%, 3a me-
Kamy — 1o 7%;

3) Tpu cpenHel CYyTOYHOU TeMIlepaType BO3myxa
Huxe 5 °C pacueTHOe cTaMBaHWE CHera CTAaHOBUTCS He-
HaJeXXHBIM, OCOOCHHO B TeX CIyJasiX, KOrma TeMIlepary-
pa MeHsIeT 3HaK B TeUCHHE CYTOK;

4) pacuetsl K; U CJI0sl CTasIBILETO CHETa C AOCTaTOY-
HO BBICOKOIf TOUHOCTBIO MOTYT OBITH C/IeJIaHbl TOJIBKO 3a
IJIATEJIBHBIN TIepUoa 10 BOogocOopaM, MO pa3HbIM BbI-
COTHBIM TI05ICaM, HO He JUTSI OTAETbHBIX OOBEKTOB.

B mepuon MIT, MI'l u B moclieAyOIne TOIBI
MPeANPUHUMATIUCh MHOTOYNCIEHHBIE TTOMBITKU YCTAaHOB-
JIGHUS CBSI3ei MeXIy TeMIlepaTypoil Bo3myxa U abmsiiueit
CHera U JIbJa Ha JIEAHUKAaxX pa3HbIX permoHoB. 1o pacue-
TaM MHOTUX aBTOPOB, IJISI TeMIIepaTypHOro Koadhduiim-
€HTa TasHMS XapaKTepHbI KojieObaHUs B TIPOCTPAHCTBE U B
pasHble BpEMEHHbIE MHTEPBAIBI, a TAaKKe HAIMYKME IIPO-
1ecca TasiHUsI MPU OTPULIATEIbHBIX CYTOYHBIX W IeKal-
HBIX TeMmreparypax Bodmyxa. Tak, M1.M. Jlebenena (1972)
OoTMeuajia THEBHOE TasgHWe Ha JegHnKe AkoOaiitan (Boc-
touHbit [lamup) Ha BeicoTe 5100 M Tipu cpenHel cyTou-
Hoii Temniepatype -8 °C u MakcuMalibHOM He Bbile -3 °C.

Kapruna usmeHeHns: K, Ha pa3HbIX JIEAHUKAX yMe-
PEHHBIX M apKTUYECKUX IIMPOT B O0OOOIIEHHOM BHUIE
npencrasieHa B psne pabor (Konosanos, 1972a; Kor-
sskoB, 1968; Kpenke, Xomakos, 1966). B Hux mokasa-
HO, B YaCTHOCTH, YTO HE TOJIbKO 3HAYEHUs TeMIlepaTyp-
HoOro KO3 duIMeHTa TassHUS, HO U €T0 MOBTOPSIEMOCTD
B pa3HbIX Ipeaeiax MOTYT CYIIeCTBEHHO U3MEHSTHCS Ha
pa3HbBIX JIeIHUKAX B OJJHOM M TOM XK€ TOPHOM paiioHe.
Tak, Ha negHuke Ilaxtakop (3amagHbiii TsHb-11laHb,
3520 M) K, BBIYMCJIEHHBIH 110 CKOJIB3SIIUM I€KaaaMm,
MeHsuics B mipeaenax ot 10,5 no 28 mm Ha 1 °C, npuuyem
HauOoJIbIIasl MOBTOPSIEMOCTb MPUXOIWJIACh HA BEIWYU-
Hbl K; B uHTepBaie 21 — 24,5 MM (CpeaHss CyTO4Has
TeMmIiepatypa Bo3ayxa B Iepuoj HaOJoaeHU Oblia HU-
xe 5 °C). Ha nennuke Atorop-2 (3120 M) B ToM Xe paii-
OHE BCe M3MEHEHMs K, JieXaT B MEHbIUMX Mpeaenax (or
5,0 mo 6,8 MM), UTO, MO-BUAUMOMY, CBSI3AHO C MHBIMU
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YCIOBUSMMU TIOTOMABI, B YaCTHOCTHU, ¢ 60Jiee BBICOKOIA
TEeMITepaTypoii Bo3ayxa.

B apxkrmueckux paitonax (Hosas 3emns, 3emisa
®panua-Hocuda, I'pernanans) npyu cpeagHUX CYyTOUHBIX
Temreparypax, 6amskux K 0 °C, K, Jaie Bcero Koneober-
ca B rpenenax 10 — 20 mm Ha 1 °C.

st MHTepIIpeTal U 6oyiee YEeTKOTO TMTOHUMAaHUS
(busnIecknx MpoueccoB , OOYCIOBIUBAIOIINX HEYCTOM-
YUBOCTb TEMITEPaTypHOTO Ko3dhdGUIIMeHTa TasTHUS, BeCh-
Ma IoJIe3HOI MoxXeT OBITh pabora JI.A. JKuBkoBuu
(1964), B KOTOpOIf HAIISIAHO TIOKa3aHa 3aBUCUMOCTD
3TOTO TOKa3aTes OT CpeAHel CYTOYHON TeMIlepaTyphbl
BO3IyXa MPU Pa3HBIX 3HAYCHUSIX paJMaIllMOHHOTO OataH-
ca. Kaszanoch Obl, XaOTUYHOE U3MeHeHne K, n300paxeH-
Hoe Ha puc. 39, uMeer npocroe oObSICHEHWE MPU pac-
CMOTPEHMH €0 C YIeTOM M30JMHUI paarallioHHOTO 6a-
JIaHCa: TIPY HU3KUX TEMITepaTypax TassHUe OIMpeneIsieTcs
JIVIIb PamguallMOHHBIM GaJlaHCOM, TTO3TOMY HeOObIINe
BEJMYMHBI KO3 dUIIMEeHTa TaTHUS COOTBETCTBYIOT HE-
3HAYUTEIBHOMY PaauallMOHHOMY OajaHcy U HaoOOpOT.
C moBbIIIeHNEM TeMItepatypsl Bo3ayxa mo0 10 °C u Goiee
POJIb paaUAllMOHHOTO TeTlla TiepecTaeT ObITh TOMUHMPY-
IOIIEei, M 3HAYMTEIbHBIN BKJIAJI BHOCUT TypOYJICHTHBIN
TEIJI0- ¥ OCOOEHHO BJIarooOMeH, T.€. TEIIO KOHIeHca-
uuu. Kpome TOro, mpu HU3KKX TEMIIepaTypax UMeeT Me-
CTO HOYHOE BBIXOJIAXXMBaHWE MOBEPXHOCTU JICIHUKA B
pesyabTare 6osiee caboro MPOTUBOUIITYYEHUST aTMOChe-
pBI, U YacTb pagudallMOHHOIO TeIlJla 3aTpayuMBaeTcs Ha
yTpeHHee MPOoTrpeBaHNe BEPXHETO CIIOS.

Hexkoroprsie uccnenoBatenu (Hampumep, Yepkacos,
3eHkoBa, 1966; Konosanos, 1972a; I1nexanos, 1979) or-
Meyajiu 3aBUCHUMOCTh TEMIIEpAaTypHOTO KO3 dUIIMeHTa
TasHUS OT OOJIAYHOCTH, YTO TaKXKe OOYCJIIOBJICHO pasJiv-
YUSAMU B pallallMOHHOM OajlaHce.

PestoMupyst U3noXeHHOE, MOAYePKHEM, UTO TIPpU
pacyerax TeMIlepaTypHOro Koahd@uiiMeHTa TassHs Heo0-
XOIWMO MMETh B BHUIY €T0 BPEMEHHYI0O U MPOCTPAHCT-
BEHHYIO M3MEHYMBOCTh, a TaKXKe HEOTHO3HAYHOCTh CBSI-
31 KaK ¢ TeMIIepaTypoil Bo3myxa, Tak M C TlapaMeTpamu,
OTPECSIIOMNMH TTPUXOI0-PACXO] PATNAIIMOHHOTO U
TYpOYJEHTHOTO TeruIa.

HawubonbInee pacripocTpaHeHHe Cpein TIISIMOIOTOB
rosryariia hopMysia pacueTa oOIIel BETMIMHBI CE30HHOM
abJISILIMM TI0 CPEAHEN TeMIlepaType BO3/Iyxa Ha JIGTHUKE 3a
Tpu JleTHUX Mecsia (XomakoB, 19656; Kpenke, Xomnakos,
1966). T1pu BeIBOZIE 3TOM (POPMYJIBI GBI MCTIOIB30BAHBI
JAaHHBIC HETTOCPENICTBEHHBIX U3MEPEHUI Ha GOJIBIIOM KO-
JIMYEeCTBE JICMHUKOB B Pa3HBIX reorpacdryecKux paiioHax
osBIIero CCCP. [l yBenuueHus auamna3oHa METeopo-
JIOTMYECKUX YCIOBUI MPUBJICKAINCH TaKXKe PE3yIbTaThl
HaOJTIOICHMIT 3a TasTHUEM HEKOTOPBIX CHEXKHUKOB Ha [1o-
JsipHoM Ypane u B CpenHeir Asuun. Kpusasi, mocTpoeHHast
Ha OCHOBE 3THX JaHHBIX, OMICHIBACTCS (POPMYIOi”

A=(t+95), 4.1)

rme A u3Mmepsiercss B MM Ciiosl Bonbl. CpemHee KBaapaTH-
YeCcKOe OTKIIOHEHHE A cocTaBisaeT 560 MM.

Temnepatypnpiit ko duuuent abasuuu, mm/rpaz

2 4 6 8 10 12 14

Cpeausini cytounas Temmeparypa, C

Puc. 39. Cea3b TemnepatypHoro KoadpduuMeHTa TasHUA
(MM /rpag.) co cpegHel CyToO4HOM TeMnepaTypom BO3-
AyXa W paguauuoHHbiM 6anaHcom B, kan/(cm2-cyt),
negHuk UTAH

Fig. 39. Relationship of melting temperature coefficient
(mm /grad.), mean daily air temperature and net radi-
ation B, cal /(cm?-day), IGAN Glacier

B nmanbHeiiem 310 ypaBHeHUE ObUIO MOAMGUIINA-
POBaHO ISl OTIEJIbHBIX PETMOHOB — MEHSUIUCH BETUYM-
Ha cBoOomHOrO uneHa (9,5) u nokazatens creneHu. Tak,
s yenoBuii genqHuka Tyrokey (Bunecos, I'ykaBuHa,
1988) ara hopmyna mpuobpeTaeT BU:

A=(1,+1183)%. (4.2)

His neganka Adbpamona (KamustHCKMi® n ap., 1985)
HaWJIyqIlIie pe3ysbTaThl pacyera abiasauy ObLIU TOyde-
HbI IO (hopmyIie

A=(t,+8,03)>, 4.3)
B TO BpeMs KaK BEJIMUMHBI abOJISAINKU, pacCUYMTAHHBIC IO
dopmyne, nipemioxkeHHol XomakoBeiM U KpeHke, oka-
3JTMCh 3aHMKEHHBIMU.

B dopmyne XomakoBa-KpeHke cpemHsis TemIiepaTypa
BO3/yXa Ha JIGAHUKE 3a WIOHb — aBryCT MCIIONBb30BaHA B
KauecTBe OTHOCUTEJbHOM, 000OIICHHOW W MHTETPaTbHOM
XapaKTepUCTUKU BCeX MCTOYHMKOB TeIlIa, M3PacXOd0BaH-
Horo Ha abysuuio. Takoil MoaXoa K MOMCKaM SMITUpUIec-
KOTO 3KBUBAJIEHTa 3aBUCUMOCTU A = f () mo3BoJsieT n3be-
XaTh TMPUMEHEHMST HEOMPEICIIEHHOTO U HEYCTONIMBOTO
Koa(dUIIMeHTa CTauBaHUS Ha ONWH TPamyc TMOJOKUTEb-
HOI CpelHEel CyTOUHOM TeMITepaTyphbl BO3OyXa.

Hapsiny ¢ 60JbIIMM KOJTUYECTBOM ITOCTIEIOBATEICH
5TOl (hOPMYJIBI, B TUTEPATYPE BBHICKA3BIBAIUCH U KPUTH -
yeckue 3aMedyaHus B ee ampec. Tak, O.A. dpo3noB u

I''. Moconosa (19736) moguepKuBaioT, 4YTO “...HaIU-

*
3nech v fanee B TekcTe 0603HAUEHUS NapaMeTPOB COXPaHEHbI B TOM BUE, KaK OHW JAIOTCA aBTOPaMM.
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yye KOppessIiuy B MPOCTPAHCTBE HEe TapaHTUPYET CBI3U
BO BpPEMEHHM, a COBMECTHOE MCIIOJIb30BaHUE MPOCTPaH-
CTBCHHBIX M BPEMEHHBIX CBSI3€il 3aKOHHO M LIEJIeCO00-
pa3HO JIUIIb TP OTHOBPEMEHHOM aHaJIM3e CMBIC/IA TT0-
JiydyaeMmbIx 3aBucumoctein” (c. 91). Ormeuaercs, 4To
A.H. Kpenke n B.I'. XomakoB npu o06paboTKe JaHHBIX
HMCKYCCTBEHHO PaCIIVPUIN AMANa30H KojJeOaHWil TeMIle-
paTypbl MO CPaBHEHUIO C TEMU, KOTOPBIe HAOJIOMaI0TCS
Ha JIeIHUKaX ogHoro paitoHa. [Tpu o6bemMHEHUN B OMUH
pPAN pa3HbIX KIMMAaTUYECKUX YCIOBUU U Pa3JIMUHBIX IO
pa3Mmepy JIeTHUKOB KOJebaHMs TeMIlepaTypbl HaCTOJBKO
YBEIMYUBAIOTCS (OCOOEHHO 3a CUeT MOBHIIICHMS €€ Ha
CHEXHUKAaX), YTO OHA HAYMHAET OMNpPENessATh OOJBIIYIO
yacTh TassHUs. Ho 3TO He 03HayaeT, YTo pacueThbl TassHUS
10 TeMriepaTtype i KaKoro-TO MyHKTa WJIM OTIEIbHOTO
JIeTHUKA CTaHOBATCS TouHee. OMMOKM pacyeTa OCTaloT-
CA TeMU 3Ke, IMOCKOJIbKY pocT KoadduimeHTa Koppesi-
LIMU COTIPOBOXIACTCSI POCTOM TUCIIEPCUU.

IIpumenenue dopmynsl XomakoBa-Kpenke 1ene-
C000pa3HoO I pacyeTOB CPEeTHE MHOTOJIETHEM BeJIMIM -
HBI a0, KaK 3TO OBLIO CAeNIaHO, B YaCTHOCTH, TIPH
COCTaBJICHUU KapT abaaluu-aKKyMYJISIIIUM Ha BBICOTE
IpaHMIIBI TUTAHUS B ATJIac€ CHEXHO-JICIOBBIX PECYPCOB
mupa. A.H. Kpenke (JlomonaHenust..., 1980) pekomeHmyeT
HOBYIO INIOOAJIBHYIO (hOpMYITY

A =133(t +9,66)>% . (4.4)

B sTOM BUIe popMysia UCTIONB3YETCS TIPU OTCYTCT-
BUU BO3MOXHOCTHM BBIBOJA PETHMOHAIBHON 3aBUCHMOC-
™. CpeaHsst B3BellIeHHasI omnbKa pacdyera A 1mo ¢op-
myne (4.4) coctaBnsieT 495 MM (T.e. MEHbIIE, YeM s
dopmyns (4.1).

T'.E. I'mazpipun (1985) ucnonb3oBan KpUBYIO CBSI3U
TeMmIiepatypsl u aobmsuuu, moiaydeHHyio A.H. Kpenke n
B.I'. XomakoBbIM, JUIsI pacuyeTa OCPeIHEHHBIX 3HAYCHUIA
TEMIIepaTypHOro KoadduimeHTa TasHus, TPUMEHEHHE
KOTOPBIX AT Te XK€ BEJIMUYMHBI TOMOBOM abJISIIIUM, YTO 1
obcyxnaemasa Hamu Gopmyia. st cpenHeid JeTHeil TeM-
rnepaTypsl B uHTepBae oT -8 mo +12 °C mpuBomsarcs Be-
JIMYUHBI a0JISIIMKU, PacCUMTAHHBIE TI0 ABYM (OpMyJiaMm:
A= (t+953uA4=133(t+ 9,66)2-85 u cooTBeTCTBYIO-
LIME UM TeMIIEpaTypHble KO3(POUUUEHTh TasgHusa K.
s OTpULIATENbHEIX TeMIEePaTyp BO3NyXa 3HadeHue K,
mensiercs ot 220 (1= -8 °C) mo 11, 9 (r = -1 °C) . B un-
tepsaje 0 — 2 °C Beanuuna K, ymeHblnaercsa ot 9,3 1o
6,8 mm/rpan, a oT 3 1o 12 °C u3MeHeHUs yKe HEBEIMKHN
— ot 6,8 1o 5,4 mm/rpan. I'.E. [aselpyH aenaeT BBIBOI,
MTOJIHOCTHIO COBITAMAIONIAM ¢ HAIIMM, O TOM, 4TO HC-
MOJTb30BaHUE TEMIIEPATypHOTO KO3(MMUIIMEHTA TassHUS,
Kak u (popmynsl XogakoBa-KpeHke, B 11eJI0M BO3MOXKHO
JIVIIB JJTSE OOIIUX MPUOIU3UTETbHBIX OLICHOK 3a BeCh T1e-
puon abJISIIINK, TTOCKOJbKY B KOHKPETHBIE THU U JIJIST OT-
NeJTBbHBIX YacTell JieMHWKa TJaBHasT PoJib NIPUHAIJIEKUT
OCHOBHBIM (hakTopaMm, GOPMUPYIOIIUM TETJIOBOW Oa-
JIAHC €TO IMTOBEPXHOCTH.

Bo MHOrux mcciaemoBaHUSIX TeMmIiepaTypa BO3myXa
HCIIOJIb30BaIaCh ISl pacdyeTa BHICOTH (PUPHOBOI JTMHUM.
Taxk, mng nemnuka Tytokcy H.H. IManbros (1968) momy-

A.Il. Boaowuna

YUJT XOPOIINE CBSI3M MEXIY BBICOTON (DUPHOBOM JTUHUU
@ 1 CyMMOM CpeIHMX MECSAYHBIX TEMIEPATyp BO3OyXa f,
3a Maifl — CEHTSOPB:

@D =3542 +18,6¢, , 4.5)
WY CO CPeIHEl TeMIepaTypoii 3a TOT e MepUo, Tpu-
BEeIIEHHOM K CpemHel BBICOTE JiemHWKa. g aTtoro uc-
MOJTb30BaAIaCh TeMIIepaTypa BO3myxa Io OivbKaifiieir Me-
TEOCTAHIIUYA M BIHXWJIKU:

@ =3365+74,6ty_;x . (4.6)

B nepBom ciiyyae ko3 PuUIIMEHT KOPPEasIIu paB-
Hsinesa 0,84, cpenHsisi kBagpatuyHas ommoka +31 M, Bo
BTopoMm — 0,71 m 41 m.

E.H. Bunecos u B.H. YBapos (1990) nokazanu
BO3MOXHOCTb OIIpEAeICHUS] TOJOBOM abJISIUK JeTHUKA
TyroKcy 10 CBSI3U €€ TOJIbKO C TeMIIepaTypoil Bo3myxa
JIETHUX MECSIIeB Ha OMOPHOM MeTeoCTaHIMU MBIHKUI-
ku. BHavane Obla mojydeHa cepusi ypaBHEHU B BHIE
TTOJTMHOMOB TPEThel CTENeHU IS pacdyeTa abJsaiuu, ro-
JIOBOTO OajlaHCa MacChl M BBICOTHI TPAHUIIBI TTUTAHMS.
3aTeM ObLIa YCTaHOBJIEHA NOCTATOYHOCTh JTUHEWHON ar-
MPOKCUMAIIMY, W BeJIMYMHA aOJISAIUN PacCYUTHIBAIACh
10 e¢ KOPPEISLNM ¢ TeMITepaTypoil BO3ayxa 3a UIOHb —
mioib (T/cM2):

A5 = 4077tV1—VH - 134,6 . (47)

3areM B pacueT ObUIM BKJIIOUEHBI U JIETHUE OCAIKU,
HepeIKOo BhIMagalolie Ha 3TOM JIEIHUKE B TBEPIOM BU-
e ¥ 3aMeJISIONINe MHTEHCUBHOCTD a0, DTo He-
CKOJIBKO TIOBBICHJIO TOYHOCTH PacueTOB:

Ab = 2977’V1—V1] - 07258PV1—V1] + 11,7 . (48)

CraTucTudyecKkasl olleHKa pacyeTa abIAIUM 110
dopmyne (4.8) mokazana, 4YTO OTHOCUTEJbHAS MOTPEII-
HocTh coctaBisieT 14%. TTOCKONBKY BpeMEeHHAST U3MEH-
YUBOCTb TOMOBOIN aKKyMYJAIIUU Ax B 3TOM JIGTHUKOBOM
paiioHe HeBenuKa (KoadduumreHT Bapuauuu s 28-net-
Hero psaa paBeH 0,13), romoBoit 6ajJaHC MacCHl pacCcum-
THIBAJICS TI0 YPaBHEHMIO PETPECCUM

B=156-14Ax. 4.9

OTtHocuTeNbHAsg OIMOKa pacueTa ToA0BOro OanxaHca
Macchl TaKuM MeTomoM coctaBuia 23,7%. IlpuBeneHHbIC
BBIIIIe (DOPMYITBI OBUTA MCIIOIB30BaHBI aBTOPAMMU LTSI TIPO-
THO3a ToloBOro GanmaHca Macchl 3a 1984/85 m 1985/86 tT.
PacxoxmeHust ¢ pe3yabTaTaMM TPSIMBIX U3MEPEHUI cocTa-
BWJIN B TiepBoM citydae 14%, Bo BTopoM — 4%.

Temnepatypa Bo3ayxa mo HaOIOAEHUSM Ha OJIM-
JKaWIMX K JIETHUKY U 0oJiee OTIaIEHHBIX METEOCTAHIIUSX
HepeIKO MCTIONB3YeTCs ISl PEKOHCTPYKIIMKM TOIOBOTO Oa-
JIaHCa MaccChl JIEMHUKOB 3a JUTUTENIbHBIN Tiepuon. [Tpume-

poM MoryT ciykuTh padotsl B.I'. XonakoBa (OneneHeHue
Vpana, 1966) u E.H. Buntecoa u E.A. I'yxkaBunoii (1988).
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B mepBom ciaydae 6amaHC Macchl ObUT paccuuTaH
MpY MCTIOJB30BaHUM JaHHBIX O TeMIlepaType BO3[Iyxa 3a
TETIBIA M XOJIOMHBIN CE30HBI MyTeM MPUBEICHMS UX K
IUTMHHOMY PSIIy O HECKOJIbKUM MeTeOCTaHUMSIM. Ta-
KUM CIIOCOOOM €XEerofHble TaHHbIe O TOIOBOM OaylaHce
Macchl U ero cocrapisitomux ais geqauka MTAH Obuin
rnojy4yeHsl 3a 1818 — 1963 rr.

Bo BTOpOIT 13 Ha3BaHHBIX PabOT I PEKOHCTPYK-
MM GajaHca Macchl JieqHUKa TYIOKCY MCITOJIb30BaIMCh
TeMIiepaTypa BO3dyXa 3a Mail — CEHTA0pb W CBsI3b Oa-
JIaHCA MacChl C BBICOTOM TPaHUIIBI TUTAHUS, a TAKKE JIM-
HeifHasl 3aBUCMMOCTh T'OIOBOTO OajaHca MacChl OT abJisi-
unu. BoccTaHOBIIEH psif TIISITMOIOTMYECKUX TTapaMeTPOB
¢ 1878/79 r. — BbICcOTa rpaHULIbl TUTAHUS, TOAOBbIE 3HA-
YeHUs abJIsILMK, aKKyMYJISIIAA 1 6ajaHca MaccChl.

PesynbraTthl HanboJsiee AeTaIbHBIX MCCIICIOBAHUIA,
MTOCBSIIICHHBIX TTOMCKAM OJHO- U IBYX(AKTOPHBIX CBSI-
3eil METeOPOJIOTUIECKUX TTapaMeTPOB M CJIOST CTasBIIETO
cHera usnoxeHbl B paborax B.I'. Konosanosa (1978,
1979, 1983). O6beM BLIOOPKM OYEHb OOJIBIIONW — ObLIU
WCTIOJIb30BaHbI JaHHBIC HaOJMoAeHUI 10 14 JNemHuKaM
CpenHeit A3sum B guama3oHe BeICOT OT 3,0 mo 4,2 KM,
TpyUYeM Ha HEKOTOPBIX M3 HUX PAabOTHI MPOBOAWINCH B
Te4eHNE HECKOJIbKUX JIeT.

3amava 3aKitoyaaach B OLleHKE TIPUMEHUMOCTH OC-
HOBHBIX METEOPOJIOTMIECKUX MapaMeTpOB IS MOJyde-
HUS PETMOHAIBHBIX (POPMYJ pacyeTa CJIOsl CTasBIIETO
CHera ¥ Jiblla ¢ MUHUMAaJIbHOM TTOTPEITHOCTHIO 3a Mepro-
IIbl Pa3HOM MPOJOJLKUTEIBHOCTU. B KauecTBe Takmx Tpe-
MHUKTOPOB OBbLIM BBIOpaHBI eXeTHEBHbIC 3HAYEHUs Oa-
JJaHca KOPOTKOBOJTHOBOM paaualluv, paaivallioOHHOTO
OayaHca, TeMIIEpaTyphl BO3ayxa, oOIIeld 00JauYHOCTH,
abCOJTIOTHON M OTHOCUTEJIBHOM BJIAXKHOCTHM BO31IyXa, OC-
penHeHHbIe 3a nepuonsl 10, 20, 30 u 40 nHeld.

ITapabIe KO3 OULMEHTH KOPPEISIIUN U3 TIEPEUNC-
JICHHOTO Habopa ToKa3saTeJiell TIpeICTaBICHbl B BUAC TH-
CTOTpaMM pacTpelesieHuss U MaTpUll B3aMMHOM Koppe-
JISIIUKA OCPEeIHEHHBIX ImepeMeHHBIX 32 10 — 20 u 30 — 40
nHeit. OCHOBHBIC BBIBOJBI M3 aHaJIM3a 3TUX MaTepHalioB
cBOIATCS K ciaenymomemy. O6masa ¢popma rpadukosB, a
rJlaBHOE, aOCONIOTHBIE 3HAYEeHUS Tpajalvii, Tae Haxo-
JIATCSI MAaKCUMYM TIOBTOPSIEMOCTH (MOJIa), COXPaHSIOTCS
HEe3aBUCHUMO OT MPOMEXYTKAa BPEeMEHU — HauOOJIbIIast
MOBTOPSIEMOCTb KO3 hUIIMEHTA CBSI3M TasTHUSI C paaua-
LIMOHHBIM OajlaHCOM HaxXOAWUTCS B mHTepBaye Goisee 0,9:
¢ B, — 0,8 —0,9, c Temneparypoii Bozayxa — 0,4 — 0,5.
Ortcloma cienyeT, 9To paccMaTpuBaeMbie B paboTe 3aBU-
CHMOCTH TIPaBWJIBHO U OOBEKTUBHO OTPaXKaloT KapTUHY
MIPUIMHHO-CJICACTBEHHBIX CBSI3ei MEXIY MCIIOIb3yEeMBbI-
MU TIEPEMEHHBIMM, IPYTUMM CIOBaMH, OHU (DU3UIECCKH
00YCJIOBJICHBI.

CBA3b TassHUSI ¢ OCPETHEHHBIMU 3HAUYCHUSIMU M-
TeoTapaMeTpOB BhIpaxkeHa 6oJjice BBICOKUMHM KO3 dUIIm-
€HTaMM KOpPEJSIIUU: C paguallMOHHBIMUA WICHAMU —
okoJio 0,9, ¢ Temmneparypoit Bozayxa — okojio 0,8. C 06-
JIAYHOCTBIO U aOCOIOTHOM BJIAXKHOCTBIO CBSI3b OTCYTCT-
ByeT — KO3(h(UILIMEHT KOPPEaIIUU OJIM30K K HYJTIO.

Tot daxr, uto KO3(pPUIIMEHTH KOPPENSILUU OC-
PEIHEHHBIX 3HAYCHUM TasHUS W TeMIIepaTyphl BO3Iyxa

CYILIECTBEHHO BbIIIe, YEM MOJA, a TAKXKE YBEJIMUEHUE MX
C POCTOM TepUOaa OCPEIHEHHSI CBUACTEILCTBYIOT O CTa-
TUCTUYECKM 3HAYMMOM XapaKTepe CBSI3U M BO3MOKHOCTH
HCTIONB30BaHUS €e B TeX Mpeiesiax BEIOOPKH, 0 KOTO-
poli orpesesieHbl TapaMeTphbl PeTPecCuu.

CaMocTosiTeTbHOe 3HaYeHUe (3TOT BOMPOC HEPEAKO
00CcyXmaeTcsl B IISILIMOJIOTUIECKOM JINTepaType), UMeeT 3a-
duxcupoBanHas B.I'. KoHoBajioBbIM ycTOiuMBasi CBsI3b
MEXy TeMIlepaTypoil BO3myxa M pauallMOHHBIM OajiaH-
coM (koaduireHT Koppensuun 6am3ok K 0,7). O1o 00b-
SICHSIETCSI TIpeoOIagaHueM PaIMallMOHHBIX TUTIOB TIOTOIBI
B YCJIOBUSIX MaJIOil 00JIAYHOCTU M 3HAUUTEIBHOW TETJIOBOM
TpaHcdhopMaIi BO3IyXa, XapaKTepHBIX TSI OOJbIIeH Ja-
CTU JIEAHUKOBBIX paiioHoB CpemHeit A3uu, ocobeHHo [la-
Mupa. OmHaKO BpsII JIU TakKas TeCHasl CBSI3b paIyallioOH-
HBIX XapaKTePUCTUK W TeMIIepaTyphl BO3MyXa MOXET OBITh
yCcTaHOBJIEHA B O0Jiee 001aYHbBIX U XOJIOJHBIX PETMOHAX.

M3 12 dbopmyn, npencrasieHHbix B.I. KoHoBaso-
BbIM (1978, c. 52), MBIl BBIOpaJIM OMHO- U ABYX(AKTOP-
Hble perMoHaIbHbIe (opMysibl pacueTta TasgsHus W, naro-
1€ MUHUMAJIBHYIO TIOTPEITHOCTb.

[lepuon ocpennenus 10 gHeit:

(4.10)

4.11)

-

[lepuon ocpennenus 30 gHeit:

W =0,014B - 0,35, (4.12)

W =0,0094B, +0,2907 -0,87. (4.13)
3mecy W usMepsietcs B r/(cM2@yT), B uB—3B
kan/(cm2(fens), t — B °C.

MHoOrOMepHBIi PerpecCUMOHHBIN aHAJIN3 TTOJyYeH-
HBIX 3aBUCUMOCTEI MO3BOJIWJI aBTOPY CAeIaTh Clenylo-
IIIIe BBIBOJIBI:

a) BKJIIOYCHHME BTOPOM IMEepeMEeHHOM B ypaBHEHUE
perpeccuu, eciM IepBas nepeMeHHas B wiu B, npuBo-
AT K 3HAaUMMOMY 3(GhEKTy TOJBKO B CIydae MCIOIb30-
BaHus B,

0) mpuUCYTCTBHME BTOPOTO apryMeHTa (Temrieparypa
BO3/IyXa WIM OTHOCHUTEJIbHAs BJIaXXHOCTb) MPU HATUIUU
B He siBiIsIeTCS1 HEOOXOAMMBIM, TaK KaK OObsICHsIEeMasi 10-
JI mucTriepcyu (YHKIIMKM BO3pacTaeT Bcero Ha 2%;

B) MCKJIIOYEHNE U3 aHanu3a B uin B, CyLIeCTBEHHO
YXYAIIaeT CBOAHbIE KOIMOUIMEHTH KOPPEISIIUM, TOJTy-
YaeMble U3 OCTaBIIMXCS TIEPEMEHHBIX.

B Gonee nmosaHeit padore B.I'. KoHnosanosa (1983)
IJIS PETUOHATBHBIX PAcYeTOB TasiHUSI B TUISILIMAIBHBIX 00-
nactsax CpenHelt A3um ucnoib3oBaHa dopmyna (4.11). B
9TOI paboTe MPUBOISTCS CYTOYHbIE M JNeKaaHbIC BEIAYM-
Hbl OTKJIOHEHUWI TasiHUS, pacCUYMTaHHOTO T0 (opmyie
(4.11), ot aktnyeckoro 1o 9 negHukam CpenHelt A3uu.
IMpy MHTEeHCUBHOCTH TassHUS 29 — 68 MM 3a CYTKM cpel-
Hee KBajipaTUUecKoe OTKJIOHeHUe cocTaBisgeT 9 — 20 MM, a
koadduimenT Bapuaruu — 0,30 — 0,50, yTo cBUIETEND-
CTBYET 00 OTHOCUTEJIbHO HEBBICOKO TOUHOCTH PACUYETOB.
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HeTpaaunmoHHBIM MOIX0M K aHAIW3y OCHOBHBIX
rokasaresieii, TpUMeHsSIeMBIX TIPU pacyeTax TasHUS 3a
KOPOTKHME TepHojbl, — OajaHca KOPOTKOBOJHOBOU pa-
Al U TeMITepaTypbl BO3yXa — MPEIIOXeH B pabo-
tax O.A. JIpo3nosa u .M. Mocomnosoii (1970, 1973a).
ITo pesynbpraTam HaOGMIONEHWI B KIMMATHYECKN HEOTHO-
poImHBIX reorpaduueckux peruoHax: Ilomsapuseiii Ypai,
JxyHrapckuit Anartay, Ilamup u [lammupo-Anaii — pac-
CMaTpUBAIOTCST CBS3M TasHUSI CHeTa U Jibaa, TeMIlepary-
pPHI BO3AyXa M TIOTJIONICHHOM COJHEYHOM pagualuvu 3a
nepuonbl ocpengHeHust 5 — 10 mHeit. JlaHHBIe IIpeaCcTaB-
JIeHBI B rpacduyeckoil ¢popmMe — M30IUICTHI TasHUS Kak
(GyHKUMKM TeMIlepaTtypel U B, B COBMECTHOM BHIE (CM.
puc. 30 B pazmene 2.3) 1 B OTACILHOCTU IIPU HEU3MCH-
HOM 3HAaYeHUHU OJHOTO M3 ImapameTpoB (puc. 40).

31ech YMECTHO OTMETUTh, YTO GajlaHC KOPOTKOBOJI-
HOBOW pagualuv — TPSAMOM MCTOUYHUWK TeTula JJIsT Tasi-
HUS, a TeMIlepaTypa BO3llyXxa — OIOCPEIOBaHHBIM,
BKJIIOYAIONINIA B Ce0sT BIMSIHHME TypPOYJIEHTHOTO TEIIO00-
MeHa, 3((GEKTUBHOTO UBIyYeHUSI, TTPOIOJIKUTEIBHOCTH
JTHEBHOTO Tieprofa abisuuu, Tuma rmoroasl. [Toaromy Ta-
KO BUJI aHajiu3a BeChMa YCJIOBEH W HE CITOCOOCTBYET
BBISICHEHUIO npuunH aomsinun. Ha ocHoBe puc. 40 1erko
MoKa3aTh, YTO TpeajaracMas aBTopaMu OgHO(MaKTOpHAs
CBA3b TasgHUA C B, (Moay4eHHasd MO HAOMIOAEHUAM Ha
nenmaukax [lamupo-Amas) tuia
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Puc. 40. Ces3b cyTouHoro TasHua Wc 6anaHcom KOpOTKOBOI-
HOBOW pafuaumnK B, Npy NOCTOAHHOM 3Ha4eHHU Tem-
nepaTypbl Bo3ayxa (a) u ¢ TemnepaTypon Bo3ayxa
NP1 NOCTOSHHOM 3HaueHun B,. 1 — W, paccuutan-
Hoe no chopmye (4.14) (Aposnos, Moconosa, 1970)

Fig. 40. Relationship of melted layer Wand short-wave radia-
tion balance B, under constant air temperature (a) as
well as with air temperature under constant B, (6).
1 — W, calculated by formula (4.14)

A.Il. Boaowuna

T
(rne B, — B Kan/(cM2-cyt), r=80 Kai/T) IpuUMeHNMa
JIMIIBb B Y3KOM JMalia3oHe TeMITepaTypHBIX YCIOBUIA.
IMpu moacranoBke B Hee 3HauyeHuid B, or 100 mo 500
KaJI/CM2 MBI TIOJY4MIN CIeAYIOIINE BEIMYMHBI 3aTpaT
Teruia Ha TassHue +W u camoro tasiHus W

B, Kkan/cm? 100 200 300 400 500
rW, kan /cm2 110 192 274 356 438
W, Mm 14 24 34 44 55

Pacuernbie 3HaueHuss W pisa pasHbIX BeNIUMYMH B,
TOMeIlleHHbIe HaMK Ha puc. 40a, HaAMISITHO AEMOHCTPU-
pyIoT, 4to hopmyna (4.14) MOXKET UCIIOIH30BATLCS C MU-
HUMaJbHON TMOTrPEITHOCTBIO JIUIIB MPU TeMIlepaTypax
Bo3myxa 0 — 3 °C.

Pucynxu 30 n 40 mwumocTpupyioT HEHaIeXKHOCTh
CBSI3W TOJIBKO C OJHUM W3 UCITOJIb3yeMBIX MapaMeTpOB,
MTOCKOJIbKY KaXIbIii M3 HUX JOCTATOYHO CWJIBHO BIIUSICT
Ha TasiHWe TIPM HEU3MEHHOM 3HaueHuu apyroro. CToib
Xe yOeauTeNbHO 3TOT PUCYHOK TOKa3bIBaeT U MPUPOAY
HEYCTOMYMBOCTH TEMIIEpaTypHOro Ko3(hdbUIlMeHTa Tasi-
aus. WM Hakonen, puc. 40 meMOHCTpUpYET B 1IEJIOM JIO-
KaJIbHYIO ¥ OTPaHUYCHHYIO BO BPEMEHHU NMPUMEHUMOCTh
SMIIUPUYECKUX PACYETOB aOJAIMU, B KOTOPHIX MCIIOJb-
3yeTcsl JIMIIb TeMmIlepaTypa BO3AyXa WM paadaliMoHHast
XapaKTepUCTUKa.

3aBUCUMOCTh CpeIHETIECHTaIHbIX W CpeaHemeKal-
HBIX TeMITEPaTyPHBIX KO3(DGDUIIMEHTOB TassTHUSI OT TeMITe-
paTyphl Bo3myxa U GajlaHca KOPOTKOBOJIHOBOW paavaliiu
noaydyeHa B.I'. XomgakoBeim (1978) mist cHexxHMKa B paii-
one p. bon. Xanara (ITonsipueiit Ypan). Benuuuna o6-
mero Ko3hGUIIMeHTa TassHUs BbIpaXkaeTcsl CIeayIoeit

dopmyIoii:
' | '-

W3 310l hopMyBI ClleAyeT, UTO Jaxe P MOCTO-
SHHOM (HO HE PaBHOM HyJII0) 3HaueHuu B, BenuunHa K
C U3MEHEHWEM TeMITepaTypbl MEHSETCSI MPUMEpPHO 10
TUTIEPOOJIMUYECKOMY 3aKOHY.

3HAYMMOCTb POJIM PaIUAIIMOHHOTO (haKTopa B Be-
JIMUMHE CJIOSI CTasiBIIETO CHera M Jibla OblIa TakXke IMo-
kazaHa B.I'. XonakoBbiM. B Toii e pabote mpencrasie-
HBI TpapuKU CBSI3U CPETHUX JIETHUX TeMIlepaTyp BO3IY-
Xa, CyMM TIOTJIOIIEHHOW COJIHEYHOU paavialiud U CJIOsI
CTasIBIIETO CHEra WJu JibJa Ha OCHOBE JAHHBIX HEIMO-
CPENCTBEHHBIX M3MEPEHUI 32 UIOHb — aBTYCT B Pa3HBIX
paitoHax (puc. 41).

Jannapie Ta6m. 4.1. mMoKa3bpIBalOT, YTO MCIIOJIb30Ba-
HUE JIMIIb OCPEIHEHHOW JTUHUM CBSI3U (COOTBETCTBYIO-
el MpUMepHO 3HaueHMIo B=20 Kkaix/cM2), T.e. 6e3
ydera pasnuuuii B, mpuseso Obl K oluOKaM B ONpene-
JICHUU BeIWYMHbI absauu B 1,3 — 1,5 pasza.

banaHc KOpOTKOBOJHOBOW paguaivv W paguaiu-
OHHBIN OajlaHC, HECMOTPSI Ha TEXHUYECKYIO MPOCTOTY U
BBICOKYIO TOYHOCTh M3MEPEHUI, TIpM CYMMHUPOBAaHUM 3a

(4.15)
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Tabnvua 4.1

Bemmunna JeThei adasuun ([‘/CMZ) B 3aBMCHMMOCTH OT TeMIEPATYpPbl BO3AyXa U KOPOTKOBOJHOBOW PaaMaMu
(B cootBercTBUM C rpacukom B.I'. Xoxakosa)
Summer ablation values (g/cm2) depending on air temperature and short-wave radiation
(in conformity with the graph of V.Y. Khodakov)

2
B,, kxkan/cm

Temneparypa Bo3gyxa, °C

2 4 6 8 10 12
10 80 150 250 400 550 750
20 150 260 400 560 760 1000
35 250 390 530 740 970 1350

JIeHb, CYTKM WM GoJiee JIUTEIbHBIC TIEPUOIBI, OMpPee-
JIIIOTCS ¢ OOJIBIIMMU TTorpeinHocTIMU (MockaieHKo,
1985). DTO CB3aHO C OTCYTCTBMEM HENPEPHIBHOMN PETKC-
Tpaluy MX COCTaBJISIONINX, 3HAUUTEIBHBIMU KOJICOaHMSI-
MU B Te4eHHUE JHS 00JaYHOCTH, HEHAAEKHOCTHIO M3Me-
pEeHUs B Topax MPOIOJIKUTEIEHOCTH COTHEUHOTO CHUSTHUSI
¢ momo1blo rervorpada (OH MpemTHa3Ha4YeH JWIIb IS
paboTHI Ha HEOOJIBIINX a0COMIOTHBIX BBICOTAX), IIPUOIN-
3UTEJIBHOCTBIO OLIEHKU CPEeIHero 3a JAeHb aibbemno, ero
M3MEHYMBOCTBIO JaXkKe Ha HEOOJBIINX YJacTKax JIeTHUKA
U PSIIOM APYTUX MpUIrH. [T03TOMYy BO MHOTHMX CITy4asix
TOYHOCTb MU3MEPEHUN M PacueTOB paavallMOHHBIX Tapa-
METPOB MOXET CYIIECTBEHHO TOBJIUATh Ha TECHOTY HX
CBsI3eli C TasiHUEM, M3-3a Yero MCKYCCTBEHHO 3aBbIIIIaeT-
Cs poJIb TEMITepaTyphbl, U3MEPEHUsT KOTOpOil Oojee mpo-
CTBbI M HAJICKHBI.

A, /(e rox) 35 20
1400 + .

1000 1

200
T T I T
4 .2 0

Puc. 41. Ces3sb roposoi abnaunu nefHUKOB U CHEXXHUKOB A
CO cpefiHeli NeTHel TemMnepaTypoi Bosayxa t, U 6a-
NaHCOM KOPOTKOBOJIHOBOM pafHauuu B, 3a UioHb —
aBryct (YMCna y TOYeK M Ha M3OJMHUAX, KKa/cM2)
(Xogakose, 1978)

Fig. 41. Relationship of annual ablation of glaciers and snow
fields A with the mean summer air temperature ¢, and
short-wave radiation balance for June — August B,
(numbers near points and curves, kcal /cm?2)

JJ1st peKOHCTPYKLIMK OajlaHCca MacChl M IPYTUX TJIsI-
LMOJIOIMYECKUX IT0Ka3aTeseii HEKOTOPbIe aBTOPHI KC-
ITOJIB30BAJIM TaK Ha3bIBAEMbIil MHAEKC OajaHca, BKIIOYa-
IO B ceOsI B TOM WJIM MHOM BHUIE CYMMAapHBIC MIIA OC-
peIHEHHbIC 3HAYEHUsI TEMIIEPATyPhl BO3AyXa U aTMO-
chepHBIX 0CaIKOB IO OJMXKAWIIE K JCTHUKY METEO-
CTaHIMU 3a OOJIBIION IIEPUO/ JIET.

Tak, B.I'. Konosanos (1979) npennoxun uHAEKC,
KOTODBIi OH MCIIOJIb30BaJl, B YACTHOCTH, IJISI OIPEACICHUS
BBICOTHI TPAHUIILI MUTAHUS Z,,,, KaK MoKasaTens GanaHca

MAacChl JIEAHMKA HA OCHOBE U3BECTHBIX COOTHOLIECHUIA:
I

ABTOp OTMeYaeT, UTO apryMeHThl MpaBoOi 4acTU
MOTYT OBITh 3aMEHEHBI IMepeMEeHHBIMU-UHIEKCAMU, KO-
TOpbIE UMEIOT “OYEeBUIHYIO T€HETMKO-CTATUCTUUECKYIO
CBSI3b C 3aMEHSIEMBbIMU apryMeHTaMM, W, BO-BTOPBIX, YTO
He MeHee BaKHO, SIBJISTIOTCS 2JIEMEHTaMU PEXXUMHOMN Me-
TeopoJiornueckoii nHbopmanuu” (c. 62).

rae I, _ wHzaexc Gananca, X; u ch — CYMMBI OCagKoOB 3a
HEPUOJ aKKyMYJIALUA B i-TOM TOLY U B CPEIHEM, a #; U
1., — CPCIHSIs TeMIIepaTypa BO3/yxa 3a MepHoLl absIIu
B i-TOM TOIYy M B CPEIHEM 3a MHOTOJICTHWI Tepuoa Ha
omrkaiieit K JeMHUKY MeTeocTaHIMU. [1o MHeHUIO aB-
TOopa, ... IOMyCTUMOCTb UCITOJIb30BaHUS TeMIIEpaTyphbl 1
0CaJIKOB TIPHM YCJIOBUY PETIPE3eHTATUBHOCTH METEOPOJIO-
TMYecKoil MHGpOpPMAIMY B Ka4eCTBe MHAEKCOB, XapaKTe-
PUBYIOIIUX aKKyMYJSIIIMIO U a0Jsa11i0, COMHEHUI He
BbI3pIBacT. Torma ux 6e3pasmepHas pasHOCTb [, MPUOO-
peTaeT CMBIC]T OTHOCUTELHOM OLIEHKU TOJ0BOTO GIOIKE-
Ta IIAIManbHoM obmactu” (c. 62). TecHoTa CBSI3M MEXIY
I, ¥ cyMMapHEIM TasHUEM YIy4IIAeTCA NPY BBEACHUU B
HEero aHOMaJIuii CyMM CpeIHUX OasuioB 00IIeit 001auHO-
ctu 3a Maii — ceHTsA0pb. B.I'. KoHoBanoB ucrnosb3oBai
BEJIMYMHY [ U1 YCTAHOBJICHMS CBSA3EH C BBICOTOM Ipa-
HUIIBI TTUTAaHUS JICTHUKOB Y ¢ CYMMapHBIM PacXoJoM He-
KOTOpEIX peK CpenHell A3um.

A.H. Kpenke u B.C. ITonosa (1974) paccuuranu
MoauduKalrio 0ajgaHca MacChl IS JIGTHUKOB MacchBa

(4.16)
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Kazberu 3a 60JIbIION TIEPUOI, UCTIONB3YS TeMIIEpaTypy U
OCaJKM, IPUBEACHHBIC K OMHOMY IIMHHOMY psimy (1873
— 1972 rr.) MO0 HECKOJbKUM OJIM3JIeXaINM METEOCTaH-
MM, UMEIOIIMM pa3Hble Tepuoabl HabmoaeHuin. MH-
JIeKC B, IponoplMOHAIbHBIN 6alaHCy MacChl, JJI BICOT
3600 u 2500 M (rmooxeHue (PUPHOBOI JIMHUU U KOHIIOB
JIEIHUKOB) OBLI ITOJTy4YeH 110 hopmyJie

rae X; — OCalku 3a Mepuol aKKyMyJIaLUM (CEHTAOPb —
Mait), A — JeTHsIs aOysIusl, BEIYMCIeHHAs 110 popMyie
XonakoBa-Kpenke, T, — cpenssisl JeTHsAA TeMIEpaTypa
Bo3nyxa. Ocagku Ha BbicoTe 3600 M IPUHUMAIUCH PaB-
HBIMU WX BeJIMUYMHE Ha MeTeocTaHun Ka3bern BHICOKO-
ropHasg (3641 m), Ha BeicoTe 2500 M — Kak cpeaHee
MeXAy 3TUM NyHKTOM M MeTeocTaHumeir Kapmamon
(1480 m). 3HaueHnsa mHAeKca OajaHca IS ABYX YKa3aH-
HBIX BBICOT MPUBOAATCA B paboTe B BUIE CTIaXXCHHBIX
BEJIMYMH T10 TATIIeTUsAM. COITOCTaBIeHUE PACUCTHBIX U
n3MepeHHbIX (1966 — 1969 rT.) 3HaYeHWMiT GanaHca Mac-
cbl Ha BeicoTe 3600 M Jajgo yaoBJIETBOPUTEIbHBIC peE-
3yJIbTaTHI.

T'.E. T'nazeipun (1985) npemioxun uHaekc OajiaH-
ca, B OCHOBE KOTOPOTO JIEKUT MCTIOJb30BaHNE (hOPMYJTBI
XomnakoBa-KpeHke u Toro (akra, 4To Ha BBICOTE TpaHU-
LBl MUTaHUS JIGAHWKA TOIOBasi aKKyMYJISIIMS paBHA To-
JIOBOM abJsA1uu:

|
N N| B R
3nech - ", T.€. OTHOLIECHUIO

CpeHel aKKyMyJISIIMKA Ha BBICOTE T'PAHMIIBI MTUTAHUS K
cpeTHeMy KOJMYECTBY OCAIKOB 3a TMIPOJOTUICCKHI IO
Ha BBICOTE 0a30BOI MeTeocTaHIMU. TakuMm ob6pa3om, o
MHEHUIO aBTOpa, YYMTHIBACTCS KOHIICHTPAIUsI OCAIKOB
Ha JISMHUKE W JOJISI TBEPABIX OCAJKOB B MX OOIIEi CyM-
Me. [Tpyu MCIoTb30BaHUM BEITMYMH TEMIIEPATyphbl U OCal-
KOB Ha 06a30BOM METEOCTaHIIWU JJISI TAKUX PACUETOB HX
HaJIo BHayaje CPaBHUTH C TEMIIEpaTypoil M OcaaKamu,
M3MEPEHHBIMU Ha JISAHUKE WJIM BOJU3U HETO, YTOOBI
OBITh YBEPEHHBIM B PETIPE3CHTATUBHOCTH METEOCTAHIIUM
JUTST OTpaXKeHUsT KIIMMATUIECKUX YCIOBUN MCCIEIyeMOTo
JlenHuKa. JIpyrumMu cioBaMu, Hamo yOeauThCsl B TOM, YTO
KoJIeOaHUS TeMIIepaTyphbl M OCAJKOB HA METCOCTAHIINU 1
BOJIM3Y JIETHUKA CUHXPOHHBI.

YToOBI OIEHUTb BO3MOXHOCTh IMPUMEHEHUS TPEeX
OINMMCAHHBIX BBIIIE WHIACKCOB IJIsI IPUOIU3UTEIbHOM
OlIEHKM OaJlaHca MacChl, MBI CIEJIaii COOTBETCTBYIOIIME
pacuethl 3a 29 ner mo JegHuKy Tyrokcy u Onuxkaiiineit
METEOCTaHIIMN MBIHXWJIKY, PACIOJIOXKEHHON B 3 KM OT
JIemHUKa Ha abcomoTHOoM BeicoTe 3017 M. Bo Bcex ciryua-
SIX CBSI3b MEXIy MHICKCOM OajlaHca M TOJOBBIM OajlaH-
COM MaccChl OKa3ajach BechMa TECHOM, HO HEIOCTaTOU-
HOI IS peKOHCTPYKIIMM OajaHca: abCOIOTHAsT OIIMOKA
B 70 — 80% ciydaes paBHa +50 r/(cM2-Tox), Koadbduuu-
eHTsl Koppensauuu no KoHosanoBy, Kpenke u ['maspipu-
Hy paBHBI, cooTBeTcTBeHHO, 0,68; 0,77 u 0.83. Pa3bpoc
TOYEK Ha rpaduke MOXHO OOBSICHUTH IABYMS OOCTOSI-

‘ (Mm) , (4.17)

A.Il. Boaowuna

TeJIBCTBAMM — B IIepBoM ciiydae (1o KoHoBamoBy) He
YUTEHbI JIETHUE OCAJKU, KOTOPbIE B 3TOM paliOHE UTpatoT
CYIIIECTBEHHYIO POJib B (DOPMUPOBAHUM TOOBOTO OayiaH-
ca macchl. B 1ByXx Apyrux ciydasix ucrojib3oBaHue (dop-
MYJIBL A6=(tﬂ+9,5)3, MO-BUAUMOMY, NAET UCKAXEHHBIE
pe3yNbTaThl B CBSI3U C T€M, YTO B 3TOi (popmysie Koauue-
CTBEHHBIE MapaMeTpsbl (9,5 u KyOudeckasi CTerneHb) He
COOTBETCTBYIOT PETMOHATbHBIM.

[IpyumepoM YMCTO CTATUCTUYECKOTO TMOAXOMAa K
TMOUCKY CBSI3eN MEXIY TISIMOJOTUYECKUMHU U METeO-
POJIOTMYECKUMHU TTOKA3ATEIIMUA MOXET CIYXKUTh paboTta
A. Letreguilly (1988), ocHoBaHHasi Ha pe3yJbTaTax U3-
MEPEHUIA JIETHETO by, 3UMHETO b, 1 rOI0BOIO b, banaHca
MAacchl ¥ BBICOTHI TpaHUIlbl uTaHusi ELA Ha Tpex Jien-
Hukax 3anagHoit Kananei: [leiito, [1neiic 1 CeHTuHen B
1966 — 1984 rr. BTu maHHBIC OBIIM COTOCTAaBJIEHHI C
TeMIepaTypoii Bo3ayxa M aTMOC(EepHbBIMM OCagKaMM Ha
6 MeTeOCTaHIUSX, PACITOJIOKEHHBIX KaK BOJW3U JeTHM-
KOB, TaK M Ha 3HaUYMUTEJIbHOM ynaigeHuu (mo 200 km).

IIpu a3TOM CyMMMpOBaHUE OCATKOB, a TAKXE Cpel-
HEro MUHUMYMa UM MaKCUMyMa TeMIlepaTyphbl BO3AyXxa
MPOBOAMJIOCH 33 Pa3HOE YMCJIO MECSIEB: OCaaAKh — OT
OJIHOTO JI0 IBEHAIATA B TE€YEHUE TUIPOJIOrMYECKOTO TO-
ma (OKTSIOph — CeHTSIO0pH), TeMIlepaTrypa BO3AyXa — C
Masi o CeHTSA0pb. sl Kaxmoil MeTeoCTaHLIMU ObLIU
paccuuTaHbl 66 cepuii ocagkoB u mo 10 cepuiit MUHU-
MaJIbHBIX M MaKCUMaJIbHbIX TemIiiepatyp. CTerneHb CBSI3U
JISILIUOJIOTUYECKUX M METEOPOJIOTUUECKUX MapaMeTpOB
OlLICHUBAJIACh TIyTeM pacyeTa MapHbIX Ko3dduimeHToB
KOppesIuy MeXIy BCeMU Ha3BaHHBIMU IMOKAa3aTeJISIMU.
TakuMm crocoboM oOlleHMBanIach CTENEeHb BaXXHOCTU O/l-
HOW METEeOPOJIOTUYEeCKON MepeMeHHOl B KoJiebaHUSIX
OajaHca Macchl WK APYTUX MISILIUOJOTMUECKUX Tapame-
TpoB. OnHAKO Ha OajlaHC MacChl OJHOBPEMEHHO MOTYT
BJIUSATH HECKOJBKO METEOPOJIOTUUECKUX IJI€MEHTOB.
YT00BI OLIEHUTH KOMOMHMPOBAHHBIN 3((MEKT BIMSIHUSI
TeMIepaTypbl ¥ OCaIKOB, UCTIOJIb30BaIMCh MHOXECTBEH -
Hble KoadhduumneHThl Koppeasiinuu. B mpoiecce obpa-
0OTKM OBUTIO YCTAHOBJIEHO, UYTO OOJIbIIIasl YacTh KO3 du-
1MeHToB Koppensaiuu (13 1557 npocteix 1 1500 MHOXe-
CTBEHHBIX) OKa3ajlach He3HauMMOW Ha 5%-HOM YpOBHe.
OtmMmeyvaeTcst, yTo s cepuu u3 19 ner koapdumueHt
KOppEeJSIIK 3HaYUM Ha 5%-HOM ypOBHe, €CJI OH BBITIIE
0,44 nns mpocToii JIMHENHOM perpeccun u Boimre 0,56
TSI ABOWHOW PETPECCUM.

B npouecce aHanu3a MOTYYEHHBIX CTAaTUCTUYECKUX
MaTepuayioB HanboJjiee YIOBJIETBOPUTENIbHBIC CBSI3U OBLIU
HaWIeHBbl IJI pa3HbIX TJSIMOJIOTUYECKUX MoKasaresei,
JIETHUKOB U METEOCTAaHLIMM, T.e. 3TU CBSI3U UMEIOT JIO-
KalbHBIN xapakrep. Tak, misg neqHuka Ileiito Havtydnas
KOppeJsaius HaOMonaeTcsl MeXny MAHUMAJIbHBIMU JIeT-
HUMHU TeMIIepaTypaMyd U TOJOBBIM OalaHCOM Macchl (MU
BBICOTOM TpaHullbl Tutanusi ELA) co cranuueit Ixacmep.
l'omoBoii GalaHC KOppeaupyeTcs ¢ JETHUMM TeMIlepaTy-
pamu Jydiie, yeM JieTHuidt. Ocanku Majio WM COBCEM He
CBaA3aHbl ¢ b, i ELA. VI HakoHel, JaHHbIe OJIMKaiInmx
K JIEMHUKY METEOCTAaHLMI He TMOKa3bIBAIOT YJIy4yllleHNe
KOPPEJSILIAM, YTO MOXET ObITh BHI3BAHO BIUSIHUEM CTOKO-
BBIX BETPOB, (DOPMUPYIOLINX OoJiee HU3KUE TeMIIepaTyphbl
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B nomuHe. HaoGopot, HanbOosee TecHast CBSI3b 3aUKCH-
poBaHa ¢ Hambosiee ymajeHHoU (Ha 200 KM) cTaHILIMEH.
OTKJIOHEHMSI OT HOPMBI TeMIIepaTyphl 3a MIOHb — HIONb
OoJibllie BAUSIOT Ha OajlaHC MaccChl, YeM KoJjiebaHus
OCaJIKOB.

Ipu paccMoTpeHMU CBS3ei 3a pa3Hble MEPUOIBI
Haujayyliie ObUIM OTMEUeHBI mig 1966 — 1975 rr., uto
MOXeT ObITb OOYCJIOBJIEHO OOJIbIIIE NeTaTbHOCTHIO Ha-
omoneHuii B mepuon MI'Jl, Tak Kak mo3mHee 4acThb IIyp-
¢oB Ha negHuke IleiiTo ObLIAa MOTEPSIHA W 3TO MOTJIO IO~
BJIUSTH Ha TOYHOCTb OTMPEACTeHUS TISINOJIOTNISCKUX
rapaMeTpOB.

Mg nemaukoB Ilneiic 1 CeHTHHEN 3UMHHE OCanKu,
B OTJIMYME OT JieAHuKa [1eiiTo, XOpoIlro KoppeaupyroTcs ¢
TOIOBBIM OaJlaHCOM MAacChl, TIPUYEM 3a pa3Hble MHTepBa-
JIBI BpeMEHH, HO 00513aTeJIbHO BKJIIOYAIOIINE MECSIIBI C
MaKCMMYMOM OCaJIKOB: HOSIOpb, IeKaObph U STHBAPb.

B pesynbTaTe CTaTHUCTUYECKOTO aHajamW3a Oblia
MIPEATNPUHSATA TIOTBITKA PEKOHCTPYMPOBaTh OajlaHC Mac-
CHI TI0 JaHHBIM MeTeocTaHIuit. Tak, mus nenHuka Ileito

e .y — CYMMa CPEIHMX MECSAYHBIX MUHUMAIbHBIX
TeMITepaTyp 3a Mail — WI0JIb Ha cTaHIuu JIXacrep.
Hns nennuka CeHTUHEN ypaBHEHUE CBSI3U MMEET

BUI:
| | |

rae fy.py;r — CYMMa CPEHUX MECSYHBIX MUHMMAJIbHbIX
TemIneparyp 3a Mail — aBrycT, Py ;, — ocaiku 3a OK-
T20pp — Maili. B maHHOM cilydyae OCaaKu OIPEICIISIOT
60% xonebanwmii, a TeMIepaTypHbIi wieH — 17%.

Hust nemunka Ilneiic

(4.19)

(4.20)

by =23ty _v111+0,23Px_y +742, 4.21)
npudeM 28% M3MEHYMBOCTH OOBSCHSIOTCS OCaaKaMUu U
39% — Temmepatypoii Bo3myxa.

PexoHcTpynpoBaHHBIE KPUBBIC I OallaHCa MacChl
3a 1938 — 1984 rr. uMmeroT pa3HbIl BUI: HA JIEIHUKE
Ileiito — ymenbluenue b, mocne 1954 r., Cenrunen —
poct mocne 1962 r., Ineiic — MOCTOSTHHOE MOHWXECHUE
b, B TeUeHUE YKa3aHHOTO IIEPUOLA.

O6uIMii BBIBOA aBTOpa, OCHOBAHHBINM Ha aHaIU3e
BCEro MaccuBa JAaHHBIX, 3aKJIIOYACTCS B CICAYIOIIEM.
CTaTUCTUYECKUI METOJ He BCEra TaeT pealbHOe OTrca-
HUEe coObiTUii. B ciyyae GajmaHca Macchl OCaKU TaK Xe
BaXXHBI IJIST TIpollecca aKKyMYJISIIIUM, KakK TeMIepaTrypa
it abnsiuuu. T1pocTo BHYTPUTOAOBBIE KOIeOaHMS Oca-
KOB MMEIOT cj1aboe BIUSHUE Ha MEXTOIOBbIe U3MEHEHUS
6anmaHca Macchl. Omnpenessomuii (GakTop 3TUX Koyeba-
HMIT — TeMIlepaTypa BO3ayXa 3a MIOHb — WIOJb.

Croap TogpoOHOE M3IOXEHUE 3TOM padbOThI OBLIO
clelaHO HaMU, 4TOOBI MMOKa3aTh, YTO YMCTO CTATUCTH-
YeCKU TOAX0J K M3YYEHUIO0 MPOOJIEMBl pacueTa W pe-
KOHCTPYKIIMM GajaHca MacChl U JAPYTUX TJISIIUOIOTHIC-
CKUX TTOKa3aTejieif HUUero He J00aBjsieT K HAIllMM 3Ha-

HUSM 00 3TOM BOIIpOCE M, KPOME TOTO, He pellaeT 3a-
JTlaY TIOJIyYEeHUST PETUOHAIBHBIX XapaKTePUCTUK TSI~
OJIOTUYECKOTO peXrMa.

4.2. MHOro(hakTopHbI€ CBA3N

Hcnonb3oBaHne HECKOIBKUX apTYMEHTOB IPU aHa-
JIU3e MHOTO(MAKTOPHBIX CBsI3Ei Yallle BCETO TpeciieayeT
11eJIb OTIPEACIUTh BEAYIIYIO POJib OJHOTO-IBYX TapaMeT-
poB. OCOGEHHO BaXXHO TaKOe MCCIeIOBAaHUE UTSI KOPOT-
KWX WHTEPBAJOB BPEMEHU, TMOPSAAKA HECKOJBKMX JHEH,
KOTJa TeHeTUYecKue, GyHKIMOHAIBHBIE CBSI3U MEXIY
TassHUEM M METECOPOJIOTMUECCKUMU 3JIEMEHTAMU ellle He
YCTYITal0T MECTO YUCTO CTATUCTUICCKIM.

B Hamreit coBMecTHOM paboTe ¢ Ka3aXCTaHCKUMU
misiuuonioramu (Bosomuna u np., 1992) no pesynbratam
netaabHbIX (mpuMepHo mo 120 peiikam) u3MepeHUi Mmo-
HUXEHUs MMOBEPXHOCTHU JICMIHUKA W COCTaBJICHUST KapT
TeKyIlero OajaHca Macchl Ha OOJBIIEH YacTH JIeMHUKA
TyloKcy ciesiaHa TOMNbITKA OIEHUTDH CBA3W MHTEHCUBHO-
CTU a0JSIUU C OTASIBHBIMU METEOPOJOTUICCKUMU Tia-
pamMeTpaMM M pa3HBIMM WX codeTaHUSIMM. JIJIsT Bcex Tie-
PUOAOB MEXIy JaTaMy M3MEpPEHUI TeKyllero OamaHca
Macchl b, metom 1987, 1988 u 1989 IT. GbUIM pacCUMTaHEL
IecTh MapaMeTPOB: CPeIHssA CYyTOYHas TeMIiepaTypa
Bozayxa 7, HUXKHSS 00JIaYHOCTh N, CyTOYHOE KOJUYECT-
BO OCAIKOB P, OTHOCHUTEIbHAsI TTPOIOJIKUTETbHOCTD COJI-
HEYHOro cusiHug S mo MereoctaHiuu Tywokcy-1, pacmo-
JioxkeHHO# Ha MopeHe B 900 M OT KOHIIa JiIeAHVKA Ha BbI-
cote 3450 M, a Takke OajlaHC KOPOTKOBOJIHOBOM paaua-
LIUU IJI aKTUBHOW 30HBI JieMHUKA (MCKITI0Yas KPYThie
creHku 1upka) B mHTepBajie 3400 — 3800 M u BbIcoTa
n3obapmaeckoii moBepxHoctu 500 rlla H.

YToOBI MOJIYyYUTh 3HAYEHUS B, IPUMEHSIACDH CJle-
nmytomas Metonuka. [1o JaHHBIM eXeTHEBHBIX HaOIoe-
HUlt MeTeocTaHIMKM Tylokcy-1 ObUTa TTOICYMUTaHA TTOBTO-
PSIEMOCTD YeThIpeX THMIIOB ITOTOMIBI: aHTUIIMKIOHATHLHOTO
A, KOHBEKTUBHOTO 0€3 0cankoB K|, KOHBEKTUBHOIO C
ocagkamu K, n @poHranpbHoro @ B mpeseax IepUOIOB
MEXIY U3MepPeHUAMNU b, Jlanee pacCYMTHIBANIACH CyM-
MapHasi COJTHeUHas paaualius 3a IeHb IJIs1 KaXIO0ro U3
STHX TUTIOB 1O pe3yJbTaTaM U3MepeHUit B obaacTu abJis-
uuu (Tadin. 4.2)

s pacyera B, cHavala 110 KapTaM TEKYLIEro 0a-
JIaHCa Macchl B TIpenesiaX aKTUBHOW YacTH JIEMHUKA OIl-
penensiiach A0Js TUIOWaAek, MOKpHIThIX cHeroMm. Cpen-
Hee aibOeIo CHera Io pe3yJibTaTaM MHOTOJIETHUX U3Me-
pPEeHUIA Ha OTOM JIeTHUKe cocTaBisgeT B utoHe 0,60, B mep-
Boli mekane utonst 0,55, B TedeHHe OCTaJbHOM 9acTH JieTa
0,50; anpbemo nbaa mpuHATO paBHBIM 0,20. 3Hast mosio
YYacTKOB CHEra 1 JibJa U UX CpelHee anbdeno, a Takxke
MMOBTOPSIEMOCTh TUITOB TMOTOJABI M CYMMapHYIO COJIHEY-
HYIO pagualinio sl KaKI0To U3 HUX, MOXHO BBIYHUCIUTH
CpeIHEB3BEIICHHYIO IO TUIOIIAAN BEIMYMHY OalaHca KO-
POTKOBOJTHOBOW pagualiuy 3a KaXXIbI MEpUOI MEXIY
u3MepeHuAMU b, OYEBUAHO, YTO 3Ta METOAMKA HAET
JIMLIb OPMEHTUPOBOYHBIE 3HAYEHUsl B,, KOTOPOE MBI CO-
YU BO3MOXHBIM HCIIOJIb30BAaTh B CPEAHEM ISl Tepro-
noB 5 uinu 10 nHeil.
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Tabnvua 4.2

CyMMapHasi CoJTHeYHAasl paaualus NPy Pa3HbIX THNAX MOroabl B 001acTu abusiuu gdeannka Tywokcey, 1972 — 1979 rr.
Total solar radiation under different weather types in ablation area of Tuyuksu Glacier, 1972 — 1979

Tunbi norogpbl MioHb Uionb Asryct
Mok / M2 kan /cm2 Mk / M2 kan /cm?2 Mok /M2 Kkan /cm2
A 31,93 762 31,26 746 27,84 665
K, 23,09 551 27,00 645 23,13 552
K, 20,00 478 18,67 446 18,46 441
(0] 12,25 293 11,13 266 10,84 259

BricoTa n306apnyecKkoii TOBepXHOCTU CHUMAIACh C
BeICOTHBIX KapT AT 500 rlla mo cranumm Anma-ATta 3a
KaXIbIii IeHb B 12 yac. 1 3aTeM OCpeIHsuIach ISl TIeHTa-
OBl WAKM Oekanbl (B Taba. 4.3 oHa IIPUBOIMTCS B BUIC
pa3HOCTU MexXay nu3MepeHHou BeamuanHoit u 500 rlla).

DyHKIMA, ¢ KOTOPOW CPaBHUBAINUCH MEPEUNCIICH-
HbIE BBHIIIE MapaMeTphl, MPEACTABIsAET cO00M Pa3HOCTh
IBYX 3HAYEHUH b;,, OTHECEHHYIO K OIHOMY JIHIO, TO €CTh

Il 1]

Tle 1, U t; _ COOTBETCTBEHHO, COCENHMWE NAThl MPOBE/E-
HMST U3MEPEHMI TeKyIIero 0ajaHca Macchl, a # — YHCIIO
JHEW MEeXIy HUMU.

3a Tpu JIETHHUX Ce30HA B 00paOOTKy OBLIN BKIIIOUE-
HBI 33 ISITH- WX OeCATUIHEBHBIX IIeproa, 1mo 13 B 1987
u 1988 rr. u 7 — B 1989 r. [lockosbKy KOJMYECTBO Ha-
TYPHBIX U3MEPEHUI Ha JIeAHUKAX, TTOMOOHBIX MTPOBEIEH-
HBIM HaMH, B MOCJEIHHUE TOAbI PE3KO COKPATWIOCH, TT0-
JIydeHHasi UCXoaHas WHMOpMaIIUs B ONpeae/IeHHON CTe-
MeHU YHUKaJTbHA U MOXET MPEICTaBISITh CAMOCTOSITEIb-
HBIM MHTEpeC IS OyayIux MccieaoBaHuii. B cBs3u ¢
STUM B TabJ. 4.3 IPUBOIATCSA CPeIHUE CYTOUHBIC 3Haue-
HUS TIEPEYUCIICHHBIX BBIIIE METCOPOJIOTUIECKUX Tapa-
METPOB W TasiHUS (MJIM HAKOIUICHUS) 3a JICTHHE CE30HBI
1987 — 1989 rr.

C nomotibio DBM Obuta ollgHeHa CTerneHb TeCHO-
THI CBA3U Ab/n TIOCIENOBATEIBLHO C OMHUM, ABYMS, Tpe-
Msl, YETBIPbMSI, TISIThIO U IIIECTHIO METEOPOJIOTUIECKUMM
rapaMeTpaMy B WX Pa3HBIX COUYETAHUSIX IO JaHHBIM 3a
1987 n 1988 rr. I1pu arom 1989 rox He ObUT BKJIIOUEH B
00paboTKy IIpH pacdeTax Ko3(pPUIIMEHTOB KOPPEsSLnn
1 TIPUBEICHHBIX HIKE (OPMYJI, YTOOBI JaHHBIE 3a 3TOT
TOJIl MOTJIM OBITh MCIOJIB30BaHBI JIJISI KOHTPOJIS Ha He3a-
BHCUMOM Matrepuayie. Pe3ynbTaThl pacyeToB MpeaCcTaBIie-
HHI B Ta6. 4.4. [1pu omHOIMapaMeTpUIeCKOl CBSI3U HaM-
JIy9IIii KO3 GUIMEHT KOPPEJSILUY HAOIIOAAICT MEXITY
Ab/n W TemIiepatypoii Bo3ayxa. Bropoit mo 3HaueHUIO
oka3zanach BeicoTa 500-MMIIMOapOBOIl ITOBEPXHOCTH,
YTO CBUIETEJILCTBYET O OOJIBIION POJU LIMPKYISIIIUM aT-
Mocdepbl B hOPMUPOBAHUY TEKYIIEro OajaHca Macchl B
JIETHUM MEPUOL.

IIpu cBsi3u ¢ aByms ImapameTpaMy KO3GGUIIMEHTE
KOPPEJISIINU CYIIECTBEHHO YBEJIMUYMBAIOTCS, TIPU ITOM
Hawtyuinyo cBa3b (0,90) naeT komMOMHAIIMS TeMmIiepaTy-
DBl ¥ COJIHEUHOTO cUsiHUs. TeMm He MeHee, ClIeyeT OTMe-

TUTb, YTO TIATH MOCICIYIONINX COYeTaHUM NUMEIOT CBSI3b C
Ab/n BbINIe, YeM OJHA TeMmIlepaTypa Bo3oyXa. AHaIu3
Tabs. 4.4 MOKa3bIBAaET, YTO MCIIOJIb30BaHUE ISl yiydllle-
HUS CBSI3M TPpeX U OoJjiee TTapaMeTpOB MaJjio BIMSIET Ha pe-
3yJIbTaT — KOAMOUIIMEHTHI KOPPEISIIUA PACTYT BCETO Ha
0,04 — 0,06. IToutu BO BceX COYETAHUSIX HaUMeEHee 3Ha-
yuMa pojib ocankoB. Dopmyiibl pacuera Ab/n (wu a), co-
OTBETCTBYIOIIME HAMBBICIIEMY KO3(MDODUIIMEHTY KOppesi-
LIMM JUTSE Pa3HOTO YMCIa MapaMeTpoB, TIPUBOIATCS HUXKE:

(4.22)
| | (4.23)
| | | | (4.24)

ay =21802-0,004B, -0234H 029N -0,039S,  (4.25)

a5 =14,463-0,003B, - 0,147H - 0,206 N - 0,0345 - 0,146T . (4.26)

O TouHOCTH pacyeToB 1o ¢opmyiram (4.22) —
(4.26) MOXHO CYyOUTh HA OCHOBAHUM JAaHHLIX TabJ. 4.5,
B KOTOpPOI MpUBEICHBI 3HaUYCHUS (haKTHMIEeCKOUl abis-
Lnn ag (unu, TouHee, Ab/n) 3a MepUOABI MEXIY U3ME-
peHusaMHU b, B ieTHUE ce30HbI 1987 — 1989 rr. 1 oTKIO-
HEeHUe pacueTHOM absIIuu a, 110 OTHOLUCHUIO K d IS
TexX Mepuoa0B, KOTHa U3MepeHHas abJaIus COCTaBIIsIa
He MeHee 1,2 r/(cM2-cyT). Ilpu Goee HU3KON MHTEH-
CUBHOCTH TasiHUSI OTHOCUTEJbHas TMOTPEIIHOCTh pac-
CYMTAHHON aGJISIIMU CYIIECTBEHHO BO3pacTaeT, a B TeX
clyJasix, Korma mpeobyiagano HaKoTuIeHUe (IBe ITeKambl
B utoHe 1987 1.), ee BooOIlle Henb3s moacyuTatb. Kpo-
Me TOro, obpaliaeT BHUMaHUe TOT (GakT, YTO B MEPUO-
bl MHTEHCUBHOM abIsInu a4 Yalle BCETO OKa3bIBACTCSI
OoJIbIlIE pACCUMTAHHOM, BEPOSITHO, BCIEICTBUE TTOHU-
xeHus anpbeno. HaobopoT, nmpu ciaboM TassHUU €ro
pacueTHbIC BEJIWYMHBI B OOJBIIMHCTBE CIyJYaeB BBIIIIC
U3MEpPEeHHBIX, YTO, OYEBMIHO, TaKXe OOBICHSCTCS W3-
MEHEHUEM YCJOBUI IMOTJOIMICHUS COJHEUYHOW paaua-
uu. CpeaHue BeJIMYMHBI B Ta0J. 4.5 AaHBI IO MOMYJIIO,
6e3 yueta 3HaKa OTKJIOHEHUIA.

Jlaxke mpu BBICOKMX 3HAYCHUSAX KO3(PPUIMEHTOB
koppensiuu (Boie 0,9) B OTAeIbHbBIE IEPUOIBI OLIUOKHN
a4 MOTYT JOCTHIaTh 30 — 40%, 9TO CBUAETEILCTBYET O
MaJIOli TOYHOCTY PacyeToB IO ABYM U OoJjiee rapaMeTpam
3a OTHENIbHBIE KOPOTKKE TIeprobl. [1py HU3KUX BeTUYN-
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Tabnuvua 4.3

H3meHenne TeKymero 6ajaHca Maccol Ha jemHuke TyIOKCY m MeTeopoJiorndecKue 3J1eMeHThI 0 MeT€0CTAHIMN
Tywokcy-1 3a netHue nepuoant 1987, 1988 u 1989 rr.
The changes of short-period mass balance on Tuyuksu Glacier and meteorological parameters
from meteostation Tuyuksu-1 for summer periods of 1987, 1988, 1989

Homep nepuopa Mepuog Ab/n,r/em?2  T,°C N,6annbl P, MM S, % BK,KaJl/CMz H, Ma
1 1-11 VI-87 0,77 -0,2 7,6 12,9 33 17 74,5
2 12-21 VI -0,10 -0,1 6,7 7,0 30 148 73,9
3 22-29 VI -1,03 1,8 3,1 5,6 62 196 79,1
4 30vi-9vil -1,59 5.1 4,7 6,7 39 213 82,3
5 10-19 VI -1,26 4,4 6,9 2,8 24 203 80,9
6 20-24 VIl -3,28 8,4 4,4 2,9 47 273 87,2
7 25-30 VI 0,36 3,0 6,5 6,4 21 182 80,7
8 31VI-4 Vil -3,07 5,3 0,8 0,0 89 358 80,8
9 5-9 Vil -2,95 7,6 1,8 0,0 63 390 87,2

10 10-14 VIl -2,94 9,4 3,0 0,6 39 388 86,6
1 15-19 VIl -2,69 9,1 3,4 1,7 40 427 85,0
12 20-24 VIl -4,24 7,4 3,4 0,0 57 480 84,2
13 25-29 Vil -2,81 5,6 2,2 2,9 80 492 81,8
14 10-19 VI-88 -1,57 4,8 3,1 0,7 74 221 81,3
15 20-29 VI -1,01 5.1 6,5 14,0 48 161 78,0
16 30vi-9 Vil -1,34 5,6 4,3 3,6 66 216 79,9
17 10-14 VIl -3,07 9,0 5,4 6,2 54 244 85,4
18 15-19 VI -3,48 7,6 5,4 6,3 55 260 82,0
19 20-24 VIl -0,86 4,5 5,8 11,6 59 307 75,6
20 25-30 Vil -4,40 9,6 2,0 1,2 85 469 85,8
21 31VII-4Vil -0,82 5,0 6,0 8,3 49 316 71,6
22 5-9 Vil -3,56 6,4 3,0 2,4 68 400 82,4
23 10-14 VIl -3,32 7,6 1,2 0,6 17 462 82,4
24 15-19 VIII -2,66 4,6 4,8 5,8 65 407 78,4
25 20-24 VIl -0,46 5,0 3,4 5,1 57 289 80,6
26 25-29 Vil -0,06 1,9 5,6 3,8 16 235 75,0
27 17-28 VI-89 -0,61 2,9 5,2 2,5 60 243 74,4
28 29VI-13VII -0,50 3,5 5,7 8,9 48 237 76,9
29 14-19 VI -0,48 4.1 7,0 8,8 21 178 76,3
30 20-29 VI -2,69 5,4 5,3 2,0 46 307 81,9
31 30VI-9ViI -2,61 5,5 2,5 1,4 70 380 78,0
32 10-20 VIl -2,45 6,4 3,1 2,6 72 410 80,7
33 21-29 VIl -1,44 3,7 5,0 4,7 54 351 76,8

Hax abjsiuu ommbku ocobeHHo Benuku (100 — 200% u
6osee). BaxHocTe mpencraBieHHO MHOOpMAUU 3a-
KJIFOYaeTcs B TOM, YTO TeMIlepaTypa BO3ayXa, JUIMTEIIb-
HOCTh COJIHEYHOTO CHUSIHMS, 6ajaHC KOPOTKOBOJHOBOM
pangMaluyi U OTHOCUTEIbHBIN TMOKa3aTeNlb, XapaKTepu3sy-
IOLINIA aTMOCHEPHYIO LIMPKYISILINIO, — BBICOTA U300apu-
yeckoit moBepxHoctu 500 rIla — wurpamT MoYTH paBHO-
LIEHHYIO POJIb MPH ONpPENeICHUM TasHUS 3a HETpPOmOJI-
JKUTEJTbHBIC MHTEPBAJIBI BPEMEHU, COM3MEPUMBIE C JUTH-
TEJIBHOCTBIO OMHOTO-ABYX €CTECTBEHHBIX CUHONITUYECKUX
TepuoIOB, U TaKUM 00pa3oM MOTYT pacCMaTpUBAThCS
KaK TeHETUKO-CTaTUCTUUYECKUE (haKTOPHI OLIEHUBAEMBIX
31ech CBaA3ell. MOXHO NMPEANONOXWUTh, YTO BIUAHUE B,
OIICHUBAJIOCH OBl 0OJice BHICOKMMM TOKAa3aTeJIsSIMM, €CIIA
ObI B pacCMaTpUBaeMble TOIBI Ha JIGAHUKE BEJINCh aKTH-
HaMeTpu4ecKue HabJTIoIeHMSI.

B 1es1oM Xe mpeastoXKeHHBIN METOI OIICHKU CBSI3U
CYTOYHOU abJSMU ¢ Pa3HBIMU METEOPOJOTUUCCKUMHU
rmapamMeTpaMyd U UX COYETaHUSIMU CIIeAyeT paccMaTpu-
BaTh B OCHOBHOM KaK CITOCOO BBISIBJICHUST POJIM KaXIOTO
13 HUX U JINIIb BO BTOPYIO ouepeab — JUIS pacueTa abJsi-
1IMM 32 KOPOTKKME UHTEPBAJIbl BPEMEHMU.

BaxxHoe MecTo cpeam MccaemoBaHUM, TMOCBSIICH-
HBIX TTOUCKY MHOTO(AKTOPHBIX CBSI3€l YMCTO CTATHUCTU-
YecKMMM MeTogaMu, 3aHnuMaeT pabora (Lllymckmit u mp.,
1980), B KOTOpOI1 OBUT NMPUMEHEH MHOTOMEPHbBIN IBYX-
CTYIIEHYAThI pPEerpecCMOHHBIM aHallu3 pe3yIbTaTOB Ha-
omonenuit Ha negauke OoOpydeBa (IlomspHerii Ypan) n
Oonuxaiiein K HeMy MeTeocTaHuuu 3a 1967 — 1975 rr.

B kavecTBe mepBoOif CTyNeHW M3ydyajach 3aBUCU-
MOCTb TIOJI a0JISIIMKU OT TMOCTOSHHBIX BO BPEMEHU JIO-
KaJIbHBIX YCJIOBUM, TaKMX KaK BbICOTA, HAKJIOH, KPUBM3-
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Tabnvua 4.4

Koaddumnuentsl Koppessimud R CyTOYHOTr0 W3MeHEHHs TeKyHIero dajanca Mmaccol b/n
€ METeOopoJIOTHIeCKHMH OKA3aTeIAMH
Correlation coefficients R of daily changes of short-period mass balance b/n with meteorological parameters

R, R, R R, Ry Re
T 084 ST 0,90 BST 0,91 BHNS 0,91 BHNST 0,92 BHNPST 0,92
H 0,16 HS 0,88 HST 0,91 BHST 0,91 BHNPS 0,91
B 0,73 NT 0,88 PST 0,91 HNST 0,91 BHPST 0,91
N -0,66 BT 0,87 NST 0,90 NPST 0,91 HNPST 0,91
S 064 PT 0,85 BHS 0,89 BNST 0,91 BNPST 0,91
P 055 BH 0,85 HNS 0,88 BPST 0,91 BHNPT 0,88
HT 0,84 BNT 0,88 HPST 0,91
HN 0,81 HPS 0,88 BHPS 0,90
BS 0,78 NPT 0,88 HNPS 0,88
HP 0,77 HNT 0,88 BNPT 0,88
BN 0,75 BHT 0,87 BHNT 0,88
BP 0,74 BPT 0,87 HNPT 0,88
PS 0,73 BHP 0,86 BHPT 0,88
NS 0,69 BHN 0,85 BHNP 0,86
NP 0,66 HPT 0,85 BNPS 0,79
HNP 0,82
BPS 0,79
BNS 0,78
BNP 0,75
NPS 0,73

* -
T — TemnepaTtypa Bo3ayxa, S — cosnHeuHoe cusiHue, N — HuxHas obnauHocTb, P — ocafku, B — 6anaHc KOpOTKOBOHOBOM

paauaumnmn, H — Bbicota uzobapuueckoh nosepxHoctv 500 rMa.

Ha U 3KCITO3UIIYsI, 3aTeHEHHOCTb TOPHBIM OOpaMJIeHHEeM
M pacCTOSHUE OT Kpas JeAHUKA, HA KOTOPOM MOXET
MTPOMCXOIUTH TETUTOBasT TpaHcdOopMalns BO3ayXa.

Bropoii cTyneHblo ObUT aHAIU3 3aBUCUMOCTH CpeJi-
Heii 1o TIJIOMIAAN JISAHMKA abJISIIUY Y BIIUSIONIMX Ha a6-
JISIIIUIO TIOCTOSTHHBIX JIOKAJIBHBIX YCIOBUM OT MEHSII0-
IIUXCS BO BPEMEHU COCTOSTHMM aTMocdepsl. UToOBI Mpo-
BEPUTH BO3MOXKXHOCTh MaKCUMAaJIbHOTO YIPOIIEHUST COO-
pa McXoaHON WHMOpPMAILIUK, aBTOPHI OTKA3aJIUCh OT HC-
MOJIb30BaHUS PE3YJIbTATOB METEOPOJOTUIECKUX M3Mepe-
HUI Ha JIeMHWKEe, OTPaHWYMBIIVCH NTAaHHBIMM CTaHAAPT-
HBIX HaOoeHn MeTeocTaHMu bosbinas Xanara, pac-
MOJIOXKEHHON B 14 kXM oT nemHuka Ha 170 M HmXe ero
KOHIIa. B KauecTBe apryMeHTOB OBLIM BBIOPAHBI CYMMBI
CPEIHUX CYTOYHBIX TeMIIEpaTyp BO31yXa, MPOJOJIKU-
TEJBHOCTh COJIHEUHOTO CHUSIHUSI, CYMMBI CPEIHUX CYTOY-
HBIX CKOPOCTEl BeTpa 3a Mepuof abIsIiui U KOJIMYECTBO
0CaJIKOB 3a TMPEANIeCTBYIOIINMN Ce30H aKKyMYJISILIUU 110
0CaJIKOMepy KakK TIpOCTeiillias OTHOCUTENIbHAsI XapaKTe-
PUCTHKA 3aCHEXXEHHOCTH U alb0bemno MOBEpPXHOCTH. JLJist
KOHTPOJISI TIPOBOAMIICS BTOPOI BapuaHT pacueTa, B KOTO-
POM 3TOT TIPEIUKTOP OBUT 3aMEHEH aKKyMYJISILIUEH TBep-
JIBIX OCAJIKOB 3a XOJOAHBII MEPHON roja Mo JaHHBIM
CHETOMEPHBIX CheMOK Ha JICTHUKE.

B pe3yabTare MpoBeIeHHBIX CTATUCTUIECKUX pacde-
TOB OBLIM TIOJYyYEHBI CIIEAYIOIIMe pe3yabTaTbl. CBOIHBIN
K02 GUIIMEHT KOPPEJSIINU TOOOBOM a0 M ITOCTO-
STHHBIX JIOKAJIbHBIX (hakTopoB paBeH 0,64, ¢ OTAeTbHBIMU

n3 Hux — ot 0,45 mo 0,13, mpuyem 3TH 3HAYCHUST MCHSI-
I0TCSI OT OJTHOTO CE30HA a0JIAIMU K JAPYTOMY B 3aBUCHMO-
CTU OT METEOpOJIOTMUYeCKUX ycyioBui. CBs3b abasuu ¢
METEOPOJIOTUYECKUMU TTOKA3aTeJsIMU 3aMETHO BBIIIIE:
0,89 — ¢ cymmoir Temmneparyp, 0,75 — ¢ MpomoKUTENb-
HOCTbIO COJIHEUHOTO cusitus, 0,72 — ¢ 3MMHUMM OcajKa-
MM, U TIPEHEOPEKMMO MaJjia TOJIbKO C CyMMO# CKOpOCTei
BeTpa — KoadpdunmeHT Koppessunu 0,13.

CpenHsisi KBagpaTuuecKkasl olnbka JMHEWHON per-
peccuu TepBoil cTymeHu 3a 9 ce30HOB paBHa 24,6+4,3
r/em2, wm 9,8+1,7% romosoit abmsauun. 1 ABYXCTY-
MeHYaTOW JINHEMHOU perpeccum OHa COCTABISET
36,8+7,2 t/cMm2, wn 14,6+ 2,9% TomoBoil aGIALNM, 9TO
MPEeBbIIIAET MOTPEITHOCTh HEIMOCPEACTBEHHBIX U3MeEpe-
Huit (15 T/cM2) puMepHoO B 2,5 pasa.

[MoBbIIeHWE TOYHOCTH pacyeTa IJis HabIoaaeMOro
JIeAHWKA BO3MOXHO MyTeM OoJiee ymadyHoro momabopa
MIPEeIUKTOPOB, VIJIWHEHUS psaga HaOmomeHwit mo 15 jer
u OoJiee U MPUMEHEHMSsT Tlapabojinueckoi perpeccuu. B
UTOTE JAeJlaeTcsI OOIIMIT BBEIBOI O TOM, 4TO “...00beM
MpeaBapUTENbHBIX UCCIEIOBAHUN, HEOOXOMUMBIX JIs
BHEAPEHUS TIpeJIaraeMoro MeTojia B MPaKTUKY MPOTHO-
3MPOBAaHUS U PEKOHCTPYKIIMU TOJIel abJsiuu B pa3HbIX
paiioHax, OyJeT 3aBMCETbh OT U3BMEHYMBOCTU CBSI3e MeX-
Iy abnsiiumeid, JIOKaJbHBIMU YCIOBUSIMM pefibeda u me-
HSIIOIIMMMUCS BO BPEMEHU METEOPOJIOTMYECKUMU YCIOBU -
MU TIOJ BAUSIHUEM M3MEHEHUS KJIMMaTuieckoro ¢o-
Ha”. 1o HalleMy MHEHMIO, OCHOBAHHOMY Ha JIeTaTbHOM
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Tabnuua 4.5

Pe3yabTaThbl OlIEHKH CYTOYHOTO M3MEHEHHS TeKylero 6ajanca Maccol o dhopmyiaam (4.22) — (4.26),
3a JeTHue ce3onbl 1987 — 1989 rr., %
The estimation results of short-period mass balance daily change on formulas 4.22 — 4.26
for summer periods of 1987 — 1989, %

Homep nepuopna  [lepuopg Db/ n, t/cM? cyT Aay Aa, Aag Aay Aag
4 30VI - 9VII-87 -1,59 -8 16 7 23 18
5 10-19 VIl -1,26 -15 42 36 25 26
6 20-24 VIl -3,28 3 16 10 13 1
8 31VII- 4Vl -3,07 41 1 9 14 10
9 5-9vi -2,95 4 2 -7 -7 -7

10 10-14 Vil -2,94 -23 1 -1 17 6
1 15-19 VIl -2,69 -29 -5 -4 12 0
12 20-24 Vil -4,24 36 38 24 28 28
13 25-29 Vil -2,81 31 8 4 -10 -8
14 10-19 VI - 88 -1,57 -1 -36 -41 -22 -28
16 30VI-9Vil -1,34 -44 -37 -33 -21 -40
17 10- 14 VI -3,07 -12 -3 -4 6 -1
18 15-19 VIl -3,48 19 23 26 17 15
20 25-30 Vi -4,40 16 5 4 8 3
22 5-9vi -3,56 36 28 26 26 24
23 10-14 Vil -3,32 15 2 4 19 9
24 15-19 VIl -2,66 44 31 33 20 19
30 20-29 VII-89 -2,69 31 39 36 27 28
31 30 V-9 Vil -2,61 28 12 19 18 14
32 10-20 Vil -2,45 7 -9 -7 0 -8
33 21-29 Vil -1,44 24 15 23 19 10
Cpeaee r/cm? 2,73 0,62 0,45 0,45 0,44 0,38
% 100 23 16 16 16 14

00paboTKe MaTepuaJioB U3MEPEHU W pacyeToOB IOJICi
OajlaHCa MaccChl U €r0 COCTaBJSIONIMX JJIs JiegHruKa O6-
pyuesa 3a 17 net (BonommuHna, 1981a) HemocTaTOuHO BbI-
COKasl TOYHOCTb Pe3yJbTaTOB MPUBEICHHOTO BHIIIE CTa-
TUCTUYECKOTO aHaIM3a CBSA3aHa TaKKe CO 3HAYMTEIbHBI-
MM TOTPEITHOCTSAMHU OIpeNeIeHUS TOAOBON abIAINN,
MOJIy4EeHHOM KaK pa3HOCTh 3MMHETO M TOIOBOTO OayiaHca
MacChl B HECKOJIBKUX JeCSITKaxX TOUeK JIeAHUKA.

WHoit moaxoa K aHaIM3y CBA3eH MeXITy KOMITOHEH-
TaMM OajlaHca MacChl JISMHUKA U METEOPOJIOTMUECKUMU
rnapaMeTrpamu mnpeacrasieH B pabore M. Kyna (1986).
OHa ocHOBaHa Ha pe3yJibTaTaxX OaJlaHCOBBIX M3MEPEHMIA
M pacyeToB Ha JemHnKe XuHTepalichepHep (Bocrounnie
AJbIIbl) ¥ HAOMIOACHU Ha OKaKIeil MeTeOpOIoTIe-
ckoil ctranuum BeHT, pacmonoxeHHoi B 10 kM HMXe
JleqHUKa Ha abcomotHoit Beicote 1900 M. JlemHUK Haxo-
IuTcsa B mHTepBaie BeicoT 2370 — 3750 M, ero miomangb
9,3 kM2, cpe/Hsisl BbICOTA rpaHuLbl uTaHust 2970 M. To-
JIOBO¥ GajlaHC MacChl OMPEeNSUICS MPSIMBbIM TJISIINOJIO-
TMYECKUM METOIOM. BeIW4MHBI JIeTHEr0 M 3UMHEro 6a-
JIaHCa MeHee HaJeXHbI, YeM TOIOBOTO, ITOCKOJBKY OCHO-
BaHBI Ha CBS3W aKKyMYJISIIIUW B OTHOM TOYKE JICAHUKA W
0CaJIKOB 3a XOJIOAHBIN TIepHO Ha TOJTMHHOW CTAaHIIUN.

B paGote nmpuBoasATCS 3HaUeHUs OajaHCca MacChl U
ero cocrapystromumx 3a 30 jet (1952/53 — 1981/82 rr.), a
TaKXe PSIl METEOPOJOTHUUYECKUX DJIEMEHTOB 3a TOT e

MEepUoA: CpelHNE BEJIMYMHBI TeMITepaTyphl, TaBICHUS
BOASTHOTO Tapa v MPOJOJIKUTEIBHOCTh COJTHEYHOTO CHSI-
HUS 3a Mail — CEHTSA0Ph, OTHOCHUTEIbHAS BIAXXHOCTDH 3a
Te Xe MeCsIIbl, pacCUMTaHHasl IO TeMIlepaType 1 abco-
JIIOTHOW BJIaXXHOCTH; KOJUYECTBO OCAIKOB 3a Mail —
CEHTSIOpb, BhIMABIIEe Ha JIGAHWKE B BUAC CHEra; CyMMa
0CaJIKOB 3a OKTSAOpPh — ampeib. DTH JaHHBIC TPEACTaB-
JISTIOT CaMOCTOSITEJIBHBIN MHTEepeC, MOCKOJBKY JIMIIh Ha
HEOOJIBIIIOM YKCJIE JIGAHUKOB 3¢MHOTO IIapa MMEETCs
TaKOM JUTUTEIbHBIN PAA TISLIMOJOTUIECKIUX U METEOPO-
JIOTMYECKUX HAOTIOMCHUIA.

Llenp paboTH cocTosIa JUIIb B KaYeCTBEHHOM
OlIEHKE BJIMSIHUSI TOTO WJIM WHOTO METEOPOJIOTMIECKOTO
rapaMeTpa Ha KOMIIOHEHTHI WJIA OOIIYyl0 BeIUYMHY Oa-
JlaHca Macchl. 151 3TOro OBIIM MCITONIB30BaHbI IBa MPO-
CTBIX CTAaTUCTUYECKUX MeTona. OOuH M3 HUX 3aKT0vaeT-
cs B pacyeTe HOPMHUPOBAHHOW BEJIMYUHBI OTKIOHEHMUS
COOTBETCTBYIOIIETO MapaMeTpa OT CPETHEro MyTeM Jelie-
HHUSI €TO Ha CTaHAAapTHOE OTKJIOHCHUE f(x)=(x—xcp)/0x.
AHaJIM3UPOBAINCH HAUOOJIBIINE aHOMAJTUU BCeX Tepe-
YUCJIEHHBIX BBIIIE TJISIIIMOJIOTMYECKUX U METEOPOJIOTHYE-
CKUX MapaMeTpPOB — TI0 TPU MOJIOXKUTENIbHBIX U OTpUIIA-
TEJIbHBIX JIJISI KaXJI0To M3 HUX. BbIICHEHO, 4TO 3KCTpe-
MYMBI OTAEJbHBIX BEJIUUYUH HE COBMAIAIOT MO TOJaM.
Ocangku XOJIOMHOTO Mepuoa 3aMETHO BIIUSIIOT HE TOJIBKO
Ha 3UMHUIA, HO ¥ Ha TOoJ0BOI O6amaHc Macchl. [ToHMKeH-
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Hble 3HAYCHUSI TeMIIepaTyphl, JaBJICHUs BOASHOTO Tapa
U JIETHWE CHEromaiabl CIIOCOOCTBYIOT MOJIOXUTEIbHBIM
aHOMaJIMsIM OajlaHCa MacChl, YBEJIMYEHUE UIMTECIbHOCTH
COJIHEYHOTO CHSTHMSI — OTPUILIATEIbHBIM, BIUSHUE OTHO-
CUTEJIBHOM BJIaXKHOCTH HEOIPeIeIeHHO.

Hpyroii crmoco® OLeHKY BIVSHUS METEOPOJIOTHIeC-
KuX (haKTOPOB 3aKJTIOYAJICSI B UCITOJIb30BAHUU PAHTOBOM
Koppensuuu. Kaxmast rpyrmna nepeMeHHBIX Oblla paccop-
TUPOBaHa MO Mepe YOBIBAHMS WX BEJIMYWH, TTPUIYEM Hau-
6oJIbIlIasi U3 HUX TTOJyYWJIa PAHTOBBIM HOMep 1, cremyro-
Ias 3a Heit — HoMmep 2 U T.1. B HEKOTOpBIX ciaydasx ObI-
JIU MCTIOJIb30BaHbI OTpUIaTeIbHbIe HOMepa. 3aTeM ObLIU
BBIOpAHBI IO TPU ToJa ¢ HAMOOJIBITUMU ¥ HAaUMEHBIITUMU
3HAYEHUSIMU TOIOBOTO M JIETHETO OajlaHca MacChl M CO-
TTOCTABJICHBI C PAHTOM BCEX pacCMaTpUBaeMbIX METEOdJIe-
MEHTOB, a TaKKe BBICOTBI IPAHMIILI TUTAHUS U JOJIH TIJIO-
maad akKKyMyJIsIuu OT Bcell Tuiomaau JienHuka. I1o-
CKOJIbKY TOZIBI ¢ HaWOOJBIIMMU OTPUIIATEIbHBIMU 3HAYC-
HMSIMU TOJIOBOTO OajlaHCa MacChl XapaKTepU3yIOTCs U ca-
MBIM HU3KUM 3UMHUM OajlaHCOM, PaHTU 3TUX TTOKa3aTe-
JIeil XOpOIIIO COBIAAAIOT. DTOT aHAJIU3 BHISIBUJ, UYTO TeM-
reparypa Bo3ayxa — 6oJjiee BaXKHBINM (HaKTOp 1T MUHU-
MyMa JIeTHEro GajlaHca MacChl, B TO BpeMs KaK KOJIMIECT-
BO JIETHUX TBEPABIX OCAIKOB JIy4Ille KOPPEJIUPYET C €ro
MakcuMyMoM. OTHOCHTEbHAST BIAXHOCTb U COJTHEYHOE
CUsSTHUE CJTab0 BJUSIOT Ha JICTHUI OajlaHC MacChI.

B 1esiom omucaHHBIC BBIIIE METObI, UCITOIb30BaH-
Heie M. KyHOM, moaTBepXIamoT TOT (akT, 4TO (PYHKIIM-
OHaJbHBIC, (PUBUUECKUE CBA3M TIISAIIMOJIOTUYECKUX U Me-
TEOPOJIOTUIECCKUX TTOKa3aTeJeil HECOMHEHHO COXpaHsI-
I0TCSI JIUIIbL 32 KOPOTKUE WHTEPBaJIbl BpeMEHU, a MC-
MOJIb30BaHWE YIPOIICHHBIX CTATUCTUYECKUX METOIOB
MPY OCPETHEHUUW MCXOAHBIX TMTapaMeTpPOB 3a OOJbIINE
TePUOJIBI TTO3BOJISIET CAENIATh TOJBKO CaMble TTPUOJIMKEeH -
HBIE, JIETKO MPeacKa3yeMble BHIBOJIBI.

4.3. Tunsl noroabl H CHHONTHYECKHE TPOIECCHI

B npenpiayimx pasnenaax Mbl pacCMaTpUBaIu CBSI3U
MEXIY METEOPOJOTUUECKUMU XapaKTEPUCTUKAMU U TJISI-
LIUOJIOTMYECKUMU TTOKA3aTeIIMU Ha YPOBHE ME30- U MU-
KpoKJinMaTa jiefHukKa. Mi3BecTHo, 4TO U Te, U JApyrve mna-
paMeTphl CYIIECTBEHHO MEHSIOTCSA B TIpelesiax JeTHUKa
1 B pa3HbIe MMPOMEXYTKU BpeMeHU. OcpeTHeHUE METeOo-
POJIOTUYECKMX 3JIEMEHTOB 3a OOJIBIINE TICPUOIBI 3aTyIIIe-
BBIBaeT (DyHKIIMOHAIBHBIC 3aBUCUMOCTH.

WHoit noaxon K JaHHOW MpobsieMe 3aKIoyaeTcs B
YCTAaHOBJIEHUM MPUYUH KOJIeOAaHUH MISILIMOJIOTUYECKUX U
METEOPOJIOTMYECKUX ToKa3aTeield Ha MakpoMaciiTab-
HOM YPOBHE, B CBSI3W C M3MEHEHHEM COCTOSTHMI aTMO-
cepbl, BeIpaxkaeMbIX Yepe3 TUTTBI TTOTOIbI, CHHOITHYEC-
KH€ TIPOLIECChI WU LIUPKYJISIIMOHHbBIC STYeUKU.

ITockosbKy MeTeoposioTuueckue HabIoAeHUs Ha
OOJIBIIIMHCTBE JIEMHUKOB, KaK MPaBWJIO, TPOBOAWIUCH B
TeUYeHUEe OJHOTO-IABYX CE30HOB (32 UCKIIIOYEHUEM He-
CKOJIBKMX PeTPE3eHTATUBHEIX JIETHUKOB B epuon MI'/1)
U Yalle BCero He OXBaThIBAJIM TOJHOCTHIO MEPUO adisi-
1IMU, COTIOCTaBJIEHUE UX PE3YJIbTaTOB BO3MOXHO JIMIIb
ISl TEHETUYECKU OJHOPOAHBIX MepruoaoB. B KauecTse

A.Il. Boaowuna

OITHOTO M3 KpUTepUeB KiIacCU(MUKALIMU MbI TTPEITOXKUIN
Tunusainuo noroasl (BonomuHa, 19664) v B gajabHei-
mweM (BosomumHa, 1973) ucnonb3oBaiu ee 151 pEKOHCT-
PYKIIMU U pacyeTa Ce30HHOM absIIun.

3mech yMecTHO IIpyBecTH BhicKasbiBaHue B.I'. Xoma-
KOBa O TOM, 4YTO “...a0JSIIUS OTIPENEeIIIETCS TIOTOAHBIMU YC-
JIOBUSIMH, a €€ PEeTMOHAIbHBIC Pa3InYMsl — JIMIIb OTpaKe-
HHE TTIOBTOPSIEMOCTH pa3HbIX THIOB Toronbr” (1978, c. 53).

Ha ocHOBe MHOTOJIETHUX TJISLIMOMETEOPOIOTIIeC-
KUX paboT Ha JiemHrKax KaBkaza v M3ydeHus IIUPKYJISIIII -
OHHBIX TIpolieccoB 3Toro pernoHa (OnepeHeHre DALOPY-
ca, 1968) MBI BBIICIVIIN YETHIPE TUTIA TIOTOMbI, ONIPEAeIs-
eMbIe XapaKTepOM CUHONTUYECKUX IPOIIECCOB: aHTUIIUK-
JIOHaIbHBIA (A), KOHBEKTUBHBIA 0e3 ocankos (K|), KOH-
BEKTMBHBIN ¢ ocankamu (K,) n dponTtanbHbli (P). Kak
ToKasajla TIpakThKa, Bce pa3HOOOpa3re MeTeopOJIOTUIEC-
KUX YCJIOBUI B TIEPBOM TPUOIKEHUH BITOJIHE YKIIaabIBa-
ercs B oTW TUmbl. ClieyeT Mom4epKHYTh, YTO B TaHHOM
cJlyJae THMIIBI TIOTOIBI OIPENeIsSIOTCS JIUIIh XapaKTepoM
aTMocepHOl LIMPKYJSILIMM U WX BBIICJACHUE HE 3aBUCUT
OT BBICOTHI MECTHOCTH M OKpYyXalollero peinbeda. Kak
npaBuiio, Tvn K; HabMomaeTcs Mpu TpaHCchopMaLuy Bo3-
JyXa B aHTULWKJIOHE, THI K, — TIPU MePeXOIHbIX MPOLIEC-
cax, B HEMTpaJIbHOM 0apryecKOM TI0Jie, a TAKXKe B TETUIOM
cekTope LIUKJIOoHA. bosee qpobHOe AefeHue nMpu HaTuIuu
CHHOTITUYECKUX KapT, COCTABJICHHBIX ISl YPOBHS MOPS, 1
YaCTUIHOM HECOBIAZCHUN CHMHONITUUECKMX TIPOIIECCOB Ha
pa3HbIX BBICOTAX B IMpeesiax OIHOTO U TOTO XK€ TOPHOTOo
paiioHa TIpuBeJIo Obl K 3HAUUTEIbHBIM olOKaMm. B masb-
HeHIeM 3Ta TUTMM3alMsl Oblla MCIOJIb30BaHA HE TOJBKO
nns Kaskaza (Bomommna, Muamsunu, 1975; Tapeesa,
Kapanamswiu, 1989), Ho u mis apyrux pernoHoB (Jlea-
nuku Tytokcey, 1984; T'onoBkoBa u ap., 1986).

3aMeTuM, 4YTO COOTHOIIEHUE OJIarompUusITHBIX
(A + K;) 1 HeOnaronpyuATHBIX W TasHuA (K, + @) Tvros
TOTOJBI MOXKET CIYXKUTb CPAaBHUTEJIBLHOW XapaKTepUCTH-
KO METeOpOJIOTMYECKOTo peXkuma JTaHHOTO ce30Ha abJisi-
LI B MHOTOJIETHEM DSIIy WJIM 1O OTHOIIEHUIO K APYroMy
ce30Hy (Hampumep, B pabote ['osoBkoBa u 1p., 1986).

YT1oOBI OTHECTH TOT WJIM WHOM NEHb K OIpenesieH-
HOMY THITy TIOTOIIbI, OKa3aJIOCh JOCTaTOUHBIM MCITOJIb30-
BaTh CTaHAAPTHBIE METEOPOJOTUIECKUE XapPaKTEPUCTUKU
— 00J1a4YHOCTh, aTMOC(EepHBIE SBICHUS, OCAAKU 1 aBJie-
HHUE BO3Myxa 3a HECKOJIbKO CPOKOB HaOJIONCHUI B Teue-
HUe NHsS, TOJyYeHHbIe Ha JIEAHUKE WIW OMKauiein K
HeMy MeTeocTaHuuy. Turnbl A u K| Ipy KOJMYECTBEHHOM
OlICHKE MapaMeTpoB PaJMallMOHHOTO W TEIJIOBOTO Oa-
JlaHCa MOTYT ObITb OOBbEAMHEHBI, TAK KaK aHTUILIMKJIIO-
HaJIbHBIA TUM UMEET OYeHb Majyl MOBTOPSIEMOCTH (BO
BCSIKOM ciiyyae, Ha KaBkase), a BeJIMYMHBI paaviallioOH-
Horo GajiaHca ISl 9TUX THUIIOB OJIU3KU Mexay coboit. K
tuny K, opMaabHO ObLIM OTHECEHBI TAKXE TE Cllydawu,
KOIJa OCaJKu MPaKTUYECKU He BbIManaid, HO HUKHSIS
00J1aYHOCTh B T€UEHUE JIHSI COCTaBJisLla He MeHee 7 — §
0aju1oB (YYUTHIBAsI COOOpaKeHMSI, YTO TJIABHOE TIPY JaH-
HOI MOCTaHOBKE BOIpPOCAa — 3TO YCJOBUS TMOCTYIUIEHUS
COJTHEYHO# pamauanuu). [IpuMepbl OTHECEHUST OTACIbHBIX
JIHE! K TOMY WJYM MHOMY THITY TTOTOMbI TTI0 METEOCTAHIIUHU
ApxbI3 TipuBefieHbI B pabote (BosnommHa, 1973, c. 128).
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IIpu comocTaBieHUN Pe3yJbTATOB CTAaHIAPTHBIX
METCOPOJIOTMYECKUX HAOMIONEHUN Ha CTAHIUAX ApXBI3,
Kiryxopckuit mepeBan 1 Ha jJemHuke Mapyx ObLIO 3a-
(ukcupoBaHo ux copmnageHue B 85 — 95% cayuaeB u
c/ieJlaH BBIBOJ O TOM, YTO METEOCTaHIIMM B paauyce 30 —
50 KM OT JiemHWKA B TIpeaesiax OJHOTO W TOTO Xe TOPHO-
ro paiioHa MOXHO CYMTAaTh PEeNPe3eHTATUBHBIMU U WC-
MOJIK30BaTh X JaHHBIE JIS aHAJIM3a Y TUTTM3alUK TTOT0-
ITbI Ha JIGTHUKE.

Cytb nipemioxenHoro Hamu (Bonommna, 1973) me-
ToIa pacyera JICTHE aOJsSIIIMM Ha OCHOBE ydyeTa IMOBTO-
pSIEMOCTH Ha3BaHHBIX BBHIIIE TUIIOB IOTOABI, a TaKXe
JMAHHBIX HAOJIONCHUM 3a COCTaBJSIONIMMH paavallioH-
HOTO OaylaHca M TasTHMeM JIeHUKA B JICTHUE MECSIIbI, 3a-
KJTI09aeTcs B cheaytomieM. [lepBbIit 3Tal, OMMCaHHBIM
BBIIIIe, — TIO JAHHBIM OJIMXKaHIel K JIEMHUKY METeO-
CTaHIIMU PACCUMTHIBAETCST TTOBTOPSIEMOCTh BBIICIEHHBIX
TMnoB noronsl (4, K;, K,, @) n1s Tex JETHUX CE30HOB,
KOT/Ia MPOBOIMINCH aKTHHOMETPUYECKIE U3MEPEHUST Ha
JIEMTHUKE, 1 32 TpeOyeMbIii pacueTHBIN ITepUOI.

Jlaee OBITM MCITOJB30BaHbBI 3HAYCHUS paIMaIlioOH-
HOTO GajlaHca 1Mo HAOTIONEHUSIM B pa3HbIe TOIBI TSI TPEX
JIEMTHUKOB ceBepHoOro ckiioHa KaBkaza — JIXKaHKyaT
(ITpuanasbpyche), Kenvbamm (paitoH nemnuka besenrm,
Lenrpanpueiii KaBka3) u Mapyx (3amagnsiii Kaskas). B
LIEJISIX COMOCTaBUMOCTH Pe3YJIbTaTOB U3MEPEHUM paaua-
LIMOHHBIN OajlaHC 3a KaXIbI JeHb ObLT “IpuBelaeH” K
ogHoMy anbbemo — 0,50 m 3aTeM oCpeaHEH IO THIIaM
TTOTOJBI OTAEIBHO ISl KaXXAoro JiemHuKa. [IpuBeneHue
BBITIOJTHSUIOCH TaK: ObUIM TMOACYUTAHBI CPEIHHUE CYTOY-
HbIC CyMMBbI 3¢ (GEKTUBHOTO U3IyICHUST anb JIJIST KaxKIOTO
W3 TUIIOB TOTOMBI, 3aTeM TOJY4YeHBl 3HAYCHUS TTOTJIO-
IIEHHON COJTHEYHON paguanuun Qn=B+E3¢. 3Has BeU-
YUHY TIOIJIOIIEHHON paagualuu M cpelHee anbOeno 3a
IeHb A ¢p> MOXHO JIETKO TIOJICUNTATh, YeMY ObUIM OBl paB-
HBI TIOTJIONICHHAs paavanus U pamualioHHBIN GajaHC
pu anbbeno, pasHoMm 0,50:

AC
Qn50 =Qn0—5p . B50=Qn50- Esg.

PesynbTaThl pacueToB pagualMOHHOTrO OanaHca
TpencTaBIeHBI B Ta0II. 4.6.

IMockonbky paznuuus B paavallMOHHOM OajnaHce
IUISI OTIEJbHBIX TUITIOB TOTOMbI Ha Pa3HBbIX JIeTHUKAX

0OKa3aJMCh HEBEJIMKU (KaK BUIHO U3 Tabi. 4.6), cpemHue
BEJIMUMHBI IO pe3yJbTaTaM HaOJIOJeHU Ha BCeX Ha-
3BaHHBIX JIEJHUKAX ObLIM B3SThI 32 OCHOBY IS pacuera
paJMallMOHHOTO OajlaHca M TassHUSI B T€ TO/bI, KOTJAa Ha-
OnoneHUs Ha JenqHuKe He Benuch. [Ipu aToM panuaiiu-
OHHBIN OaylaHC ObLT “TipUBeNeH” K Pa3HbIM 3HAUYEHUSIM
anpbeno, COOTBETCTBYIOIIMM BeceHHeMy cHery (0,65),
JeTHeMy ctapoMmy cHery u dupHy (0,50), aucToMy JIbIy
(0,35) 1 3arpsi3HEHHOMY JIBAY C OBEPXHOCTHBIM CTOKOM
(0,25). Pacuer TasiHuUSI MO paauMallMOHHOMY OajlaHCy
MpeanojaraeT, 4YTo CJAOW CTasBIIETO CHera WJM JibJaa
IMOJTHOCTBIO OMpPENEISIeTCs] TOAbKO 3TUM HMCTOYHUKOM
9HEPTUU, a TypOYJEHTHBIN MOTOK Terjia MpeHeOpexKnMo
MaJl M pacxo/yeTcsl Ha ucrnapeHue (4To CrpaBelivBO s
OOJIBIIIMHCTBA BBICOKOTOPHBIX JIEMHUKOB MPU HU3KUX
TeMrepaTypax BO3ayxa).

C uenbio mMpenBapuTESIbHONW OLUEHKU TOYHOCTH
MPEIJIOXKEHHOTO MeToAa ObIJI0 MPOBEACHO COIOCTaBJIE-
HUE PACCUMTAHHOTO U U3MEPEHHOTO TasiHUS Ha JIeAHUKE
Mapyx 3a utoHb — aBrycT 1968 T. 11 KaXI0ro U3 TUTIOB
MOTOJbI C YYETOM pPA3nM4uii aib0eno B OTHE/IbHbIE THU.
CJ10ii CTasBILIETO CHEra pacCUMTHIBAJICS ABYMSI CIIOcO0a-
MMU: 110 HETIOCPEJICTBEHHBIM pe3yJIbTaTaM U3MEPEeHU pa-
AMalMOHHOTO OanaHca (W) 1 ¢ UCIONb30BAHUEM €TI0
CPEeTHUX BEJIMYMH, TIPUBEACHHBIX B Ta0. 4.6 (Wp).

Kak mokazano B Ta0:1. 4.7, pacXoxXaeHUs MEXIy 13-
MEPEHHBIMU 10 TpocaM (W) ¥ NMONy4EHHBIMU T10 PE3YJIb-
TaTaM HaOJIOAEHUI 32 COCTaBJSIIOIIMMU PAAUALIMOHHOTO
Gananca (W) mna tunos noroasl 4, K| u K, xonedanuch
ot +14 mo -12%, nist GpOHTATLHOTO THUITA COCTABIISIIA -
18%. Pa3HOCTh MEXIY CpeaHEN pacUeTHOM 1 U3MEPEHHOM
BenunHamMu TasHus W, u W, cocraBuna ot 7 no 11 %
JUTSL TpeX MepBbIX TUMoB 1 20% i (pOHTATBHOTO, YTO B
abCoJIIOTHOM BbIpaXeHuM paBHseTcsa Bcero 0,25
r/(cM2-cyT). TTOCKOMBKY pasiiuusl B BeJIMYMHAX TASHUA,
TMOJTy4eHHbIe ABYMSI Pacue€THBIMU CITOCOOAMM, OKa3auCh
HEBEJIUKU, 3TO MOXET CBUIETEILCTBOBATH O BO3MOXXHOCTH
MMPUMEHEHMST OMMUCAHHOTO METOJa PEKOHCTPYKIIUU JIET-
Helt absiuy 1Mo paguallMOHHOMY OajlaHCy M CTaHIapT-
HOIl MeTeopoJIoOTUUeCKOi MHGpOopMalny OnmKaiein K
nenHuKy metreocTanuuu. [lpu pacuerax jeTHeit abmsiuumn
IIJIS1 BCEW TTOBEPXHOCTH JIEAHUKA, KPOME HAa3BAaHHBIX BbIIIIE
CBeIeHWI, HEOOXOAMMBI TaHHbBIE O COOTHOIIIEHUH TUIOIIA-
Ileli CHera W JibJa B TeYEHUE JIETHETO Ce30Ha W, 10 BO3-

Tabnuua 4.6

Paznanvonnsii 6ananc, kai/(cM2AyT), 1715 pasHBIX THIIOB OToabI (IpH aibdeno 0,50), HIOIb — aBrycT
Radiation balance, cal/(cmZ2[day), on some Caucasian glaciers for different weather types (for albedo 0,5), Yuly — August

NenHuk lop Tunbl noro,qbl*

A+ K, K, ()]
[>xaHkyart 1965 222 (14) 189 (10) 109 (14)
Kenbbalum 1966 237 (18) 180 (10) 120 (13)
Mapyx 1967 229 (13) 190 (15) 99 (27)
Mapyx 1968 229 (29) 200 (11) 87 (19)
CpepHee - 226 190 101

*
B ckobkax yka3aHo UMCo Cnyyaes.
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Tabnvua 4.7

CpaBHeHUE U3MEPEHHOTO U PACCUUTAHHOTO TassHUS (MM CJIOST BOIBI), IEMHUK Mapyx, uiojib — aBrycT 1968 T.
Comparison of measured and calculated melted layer (mm w.e.), Marukh Glacier, Yuly — August, 1968

Tun norogpl | Yucno aHelt | CpeaHee anbbeno Criovi cTasBluero cHera % %
w Wy Wp
A 13 0,44 399 456 428 14,3 7,3
K, 17 0,50 436 435 485 0 11,2
K, 8 0,53 169 149 185 -11,8 9,5
0] 16 0,59 125 103 150 -17,6 20
Bcero 54 0,52 1129 1143 1248 1,3 10,5

MOXHOCTH, O CPEIHUX 3HAYCHMSX alb0Oelo XapaKTepHBIX
THUITOB TTIOBEPXHOCTU MCCIICAYEMOTO JISTHUKA.

B pa6ore (Kpenke, Kykymkuna, 1975) npennara-
€TCS JOTIOJHUTH ONMMCAHHYIO BBIIIC TUMHU3AIUI0 (GEHO-
Boii moromoii. MEH 13 cBOOOIHOI aTMOChephl ACHCTBU-
TeJbHO 3auKcupoBaH Ha JegHMKax KaBkaza, HO Ha-
OyoaeTCsl OH JIMIIb TIPU aHTUIUKJIOHAIBHBIX TPOIIEC-
cax M BBIpakaeTcsl B HEOOJBIIIOM TOBBIIIEHUM TEMITepa-
TYpbl M YMEHBIIEHUN BJIAXXHOCTH BO3AyXa B BEUEpHUE
yackl CYTOK. BbimeneHue GpEHOBOI MOroabl B CaMOCTOSI-
TEJBHBIM TUI HAPYIIUJIO ObI TPUHIIUITEI TAHHOM KJIacCH-
¢ukanmy, Tak Kak (GEHBI HaOII0IA0TC “BHYTPU~ OIHO-
ro u3 TuroB moroabl. KonebaHusl BeJTWYMHBI pagyali-
OHHOTO OajaHca M IPYTHX METeOPOJOTUIECKMX IOKa3a-
TeJel B IpefeiaX KaxkIoro U3 TUIIOB TTOTObI, KaK OTMe-
YaloT Ha3BaHHBIC aBTOPHI, ACHCTBUTEIEHO UMEIOT MECTO,
HO TIpU MCTIOJIb30BAaHUM OCPEIHEHHBIX XapaKTePUCTUK
IUIST KJIMMATUYECKUX pacueToB (cM. Tabi. 4.6) mpoucxo-
IUT YMEHBbIIEHUE TUCIIEPCUU U JOCTUTAeTCs BIIOJHE
VIOBJIECTBOPUTETbHASI TOYHOCTh PACUETOB.

Tunuzamusi, oOCHOBaHHAasl Ha UHBIX KPUTEPHUSIX, ObI-
na npemnoxena H.M. bemnosoit (1972, 1973). I1o Habmi0-
JNEHUSIM Ha JIeAHUKaxX AKTPY OHa BBIACIWJIA CEMb THUIIOB
MOTOMbI, XapaKTePU3YIOIIMNXCSI Pa3HBIMU 3HAYCHUSIMU
TeMIepaTypbl U OOJaYHOCTU: Terulas sicHas noroja Ki;
xojioqHas Manoobnaynasa K,; moroga ¢ MepeMEHHON 00-
Ja4HOCThIO K3; pE€HoBasa moroma K,; macMypHas Teruias
Ks; noxnnusas xononHas Kg; neTHue cHeronannl K.

Jlerko 3aMeTHTh, YTO 37IeCh OTCYTCTBYIOT TTPU3HAKK
TeHETUYECKON Kiaccu(UKAlMU — KPUTEPUU Pa3MBITHI,
TUTIM3alMs MPOU3BOAUTCS Ha Ka4eCTBEHHOM YpOBHE.
Kpome Toro, cam aBTOp OTMEYAET, 4TO “...IIOBTOpSIC-
MOCTb 3TUX TUIIOB B YCJIOBUSIX OTHOTO OacceifHa, OIHOTO
JIETHWKA pa3nyHa U siByisieTcsl pyHkuuei Boicothl” (be-
JoBa, 1973, c. 81). Tumnbl moroasl CMEHSIOT APYT Apyra
10 BBICOTE, XOTS paiiOH HaXOMUTCS B TIpelesiax OMHOM 1
TOH Xe BO3AyIIHOW Macchl. CTereHb OJIarONMpUSITHOCTH
TTOTO/IBI JIJIST aGJISIIIK BBIPAXKaeTCsT OTHOIICHUEM

_ K1 +Kp +K3+Kg
Ky +K5+Kg+K7 "

IIpociexuBaeTcss JOBOJBLHO OMNpee/ieHHAs 3aBUCH -
MOCTb TasiHUSI oT mokaszatenss M. B pa6ore (benosa,
1972) npuBoasTcs cBeneHus 1o jJeaHukam Jlesoiit 1 Ma-

nelii AkTpy 3a 1957 — 1970 rr., comepxaiive 3HaAYEHUS
M u oO0LIyI0 BeJIMYMHY CTAsIBIIETO CHETa M JIbAa 3a Ce-
30H. B kauecTBe mpuMepa MpUBEIEM 3TU IaHHBIE 110
nenHuky JleBbrit AKTpy 3a 1957 — 1961 rr.:

1957 1958 1959 1960 1961
M 0,8 0,5 1,4 0,6 0,6
Ar/cm? 221 94 349 138 169

K coxanenuio, B ykazaHHbIX Bbilie padotax H.U. be-
JIOBOW He CHeJIaHbl CTATUCTMYECKUE OLIEHKU CBSI3U BBIIE-
JIEHHBIX TUTIOB TIOTOIbI, TTOKa3atesisi M 1 o01el BeTMYUHbI
abJIAIMY 32 OTICTHHBIC TOBI.

B psane uccnenoanuit (Jlemnuk Jxankyat, 1978;
Makapesuy, Jlenucosa, 1971) nnsg yctaHOBJIEHUS CBSI-
3eil C MISIMOJOTMYECKUMHU TTapaMeTpaMU UCTIOJIb3YIOTCS
TUTIA3AIMA MaKPOLIMPKYJISIIIMOHHBIX TIpolieccoB. B mep-
BO# M3 yKa3aHHBIX pa6oT B.A. MapkuH mpenjaract
MPUHIUT KJIacCU(PUKAIUKM YCIOBUI TTOTOABI, B KOTOPOiA
“...IOJDKHA HaWTU reHepaIu30BaHHOE OTpPaXeHUe MUHa-
MMKa IMPKYJISIIIMOHHBIX TIporieccoB. OHa JOJKHA OTpa-
3UTh TaKXX€ B BO3MOXHO TOJITHOM OOBEME XapakTep T0-
ronbl Ha negHuke. ConepxkaHue TUTIA TIOTOMBI JOJKHO
OBbITH 3alTM(PPOBAHO B MHIEKCE TUIA B HauboJsee JIeTKO
yutaeMoM Buzae” (c. 84). Mcxomsg m3 3TUX NPUHIIUIIOB,
B.A. MapkuH BbIIEJIsIeT OCHOBHbBIE TapaMeTpbl TUIU3a-
uuu: 1) MakpouupkyisiimoHHeit unaexkce (£, W, C) (mo
I'.4. Banarenreiimy — A.A. I'upcy unm uanexc S1M 1o
B.JI. J3epn3eeBckoMy), CHUHONTUYECCKUN MHACKC (A —
AHTULIWKIIOH, [] — UKIOH, @ — (POHT); 2) MHACKC CO-
napHoctu (40 — conHue cBetuT MeHee 50% BO3MOXKHOTO
BpeMeHH, cyMMapHas paguanms coctapisger 300 — 600
Kai/(cm2-cyt); 4 — comnue cetut ot 50 mo 80% BO3-
MOXHOTO0, 42 — comHeuHoe cusHMe 6oiee 80% BO3MOX-
HOTO, CyMMapHasl paguaius Beime 600 xai/(cM2-cyT),
11 — TpakTUYeCKM ITaCMYPHBIN AeHb); 3) TeMIIepaTypPHBIN
nHIeke (X2 — TeMIepaTypa BO3IyXa Ha JISIHHUKE HIDKE
0°C, X — ummxe 5 °C, T — Boime 5 °C, o Hmxe 10 °C,
72 — Bemme 10 °C); 4) wHIEKC aTMOC(EPHBIX 0CAIKOB
(DO win Ch% — moxup wim cHer MPOAOJLKUTEIBHOCTBIO
MeHee 2 yac., D wmt Ch — ot 2 1o 6 yac., D2 wmm Cu? —
oT 6 10 10 wac., D3 umu Cu3 — 6onee 10 uac.).

KoMOuHaumst pa3HbIx TTapaMeTpoOB OIMMUCAHHON TH-
MU3alMu TTO3BOJISIET OTHECTU TMOTOAY K paspsiay Osaro-
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MPUATHOM WM HEeOJAroNMpUATHOM IJIsT abJsIuu JIeTHU -
Ka. O BBICOKON MHTEHCUBHOCTHU TasTHUSI CBUIETEILCTBY-
0T TaKue MHAEKCH, Kak 42 u T2, ocobeHHO B coueTa-
HuM ¢ nHaekcamu E u A. HanbGonee GmaronpusareH, Ha-
npumep, Tan norogsl EAS 2T 2. JloBOJIbHO MHTEHCUBHAS
abIIAIMs BOBMOXKHA U TIPU TTACMYPHOM TIOTOJIE, €CITU BbI-
COK TeMIlepaTypHBIi WHAEKC U HE BBIMANaioT TBEPIbIC
OCaJlKi, a Takxke Ipu 06e300J1auHOl TTOToNe CO CPETHUM
temnepatrypHbiM dhoroM (7 u T0). OtHoweHue uyucna
JTHEW ¢ OJaronmpusITHBIMUA U HeOJaroNMpUATHBIMU IS Ta-
STHASI KOMOMHAIMSIMU 3JIEMEHTOB TMOTOABI aBTOP Ha3Baj
CUHONITHYEeCKUM KoddpuuueHntoMm abusanuu (CKA),
CBSI3b KOTOPOTO ¢ KOHKPETHBIMU TTapaMeTpaMy YCTaHaB-
JIUBAeTCS JUISI KaXIOTO JIAHUKOBOTO paiioHa 3KCIepu-
MeHTaIbHO. Tak, mo HabaoaeHUsIM Ha JeaHuke J>xkaH-
KyatT B mone 1974 r. tTun A4 2T 2 Habmonancsa Bcero
4 nHs, a BOOOIIE OjaronpusiTHas IS TasiHUS Toroja —
B TeueHue 21 gHs. B aToT mepuon BenmuunHa CKA paBHS-
nmack 2,1. B aBrycre moroma Oblj1a 3HAYMTEIHLHO XyXe,
CKA ymensuwics no 1,2. HabmomeHUs 3a IOHIDKEHUEM
TTOBEPXHOCTH JICMIHUKA MMOKAa3aJu, YTO CJION CTasBIIETO
CHera M JIbJla OKa3aJics BIBOE HIKE.

B 3axkimoueHue aBTOp OTMEUaeT, UYTO TpeiaraeMast
METOJMKa TUITU3ALMU TOTOABI HEe UCKIIIOYAeT OMaCHOCTH
CyOBEeKTUBHOTO Toaxona. JlobaBUM, UTO YA3BMMOCTh €€
COCTOUT TakKXe M B HEOIPEJACJICHHOCTU (JIOKAJTbHOCTH)
Mobopa KOJMIECTBEHHBIX KPUTEPUEB — TEMIIepaTyphl,
COJTHEUHOTO CHSIHUSI, CyMMapHO# panualuu, OCaaKOB
(3mech BaXXHO UX KOJIHUYECTBO, a HE MPOJOIKUTETb-
HocThb). HesicHO, 4yTO uMeeTcsl B BUAY IPU MCITOTh30Ba-
HMUW CUHOTITUYECKUX MHIAEKCOB I/ 1 @ — B LIUKIIOHE MO-
JKET OBITh CaMBIil pa3HBI XapaKTep MOTOAbl B 3aBUCUMO-
CTU OT TOTO, KakKasl 4acThb IIMKJIOHA pacIiojaraeTcsl Ham
HccaeryeMbIM paiiloHOM, a (POHT €CTh YacTh LIMKJIOHU-
yecKoro BUxpsl. O4eBUAHO, YTO OMMCAHHAs BBIIIE METO-
IWKa HYXIaeTcs B CYIIECTBEHHOU mopaboTKe IS ee
MPaKTHYECKOTO MPUMEHEHHS.

B pa6ore (MaxkapeBuy, /lenncona, 1971) mexromo-
BbI¢ KOJICOAHUST XapaKTEPUCTUK TISIIMOTUIPOIOTUIESCKO-
To pexuma JiemHUKa TYIOKCy CBSI3BIBAIOTCS CO CMEHOIM
IMPKYJISIIMOHHBIX MEXaHU3MOB atMocdepsl. [1pyu aTom
ObuTa Mcmoiab3oBaHa kinaccudukaumsa I'.51. Banrenreitma
u I''A. T'mpca mrsgs CeBepHOro IOJIyIIapusi, BKIIIOYAIOIIas
TPY OCHOBHBIX THMIA: 30HAJIBbHBIN (W), U 1Ba MEpUAMO-
HanbHBIX (C U E).

B niepuon exeronHsix HabmoneHuii (1956 — 1967 rr.)
ObUIO YCTAHOBJICHO, YTO HaJ TEppHUTOPHUEl 10TO-BOC-
TOYHOTO M BocTouHOro KaszaxcraHa mpeobGiamganu me-
puIoHaNIbHbIe (OpMBI TUPKYIAUU. [Ipyu mupKyns-
vy tuna C yCTaHaBIWBAICS aHTUIIMKIOH, B KOTOPOM
MMPOMCXOAMT BBIHOC TEIUIBIX Macc BO3[yXa C lora u
I0T0-3amaja U Bo3pacTaj MPUTOK paguallMOHHOTO Ter-
Jla, 4TO OOBIYHO MPUBOAUT K YCUJICHUIO TasTHUS JIeHI-
HukoB. Hupkynsauus tumma £ Hanmbojiee OJlarompusiTHA
IUIST yCTOMYMBOTO peXMMa JICTHUKOB, MOCKOJBKY TP
3TOM HabJI0aeTCs MPUTOK XOJOMHBIX Macc BO3Iyxa,
aKTUBU3UPYETCS DpoHTaNbHas NeSITeIbHOCTb, COMPO-
BoXXJaeMasi BBITTalcHUEM OOMJIBHBIX OCAaIKOB, YacTO B
BUIe CHera. 3o0HaJbHas HUPKyAauuss W xapakrepusy-

€TCsS HYJIEBBIMU aHOMAJUSIMM TeMIIepaTyphl BO3ayXa U
0CaJKOB.

Taxum o6pa3oMm, CBI3M MexXIy (POpMOM LIMPKYJISIIUN
Y aHOMaJTME TIOroIbl OBITY MCIOIB30BaHbI B Ka4eCTBe Oa-
3uca I YCTAHOBJICHUS KOPPEJISIIIMU MEXIy KIMMAaToOM U
[JISIIMOJIOTUIECKUM PEKUMOM JISTHUKA. AHAIM3 TaHHBIX O
BBICOTE TPAHUIIBI MUTAaHUSA W GajlaHca Macchl JeaHuKa Ty-
IOKCY (KOTOpPBIN TI0 CBOMM pa3MepaM U BBICOTHOMY ITOJIO-
SKEHUIO TUTTMYEH JUIST OJIeICHEHUST I0r0-BOCTOYHOTO U BOC-
TouyHoro KasaxcraHa) Imokasai, 4To KoJieOaHUsT 3THX Xa-
PaKTEPUCTUK CBA3aHBI C 3ITOXaMU aTMOCHEPHOM TIUPKYIIS-
mmu. 3a mepron ¢ 1930 mo 1967 r. Habmomanvch Ceayio-
LIYe HAPKYJISILUOHHBIEe smoxu: £ — 1930 — 1938, 1945 —
1954, 1963 — 1967; C — 1940 — 1944, 1958 — 1962. B Teye-
HMe 310X E cpeqHsIsT BRICOTA TPAHWIIBI TTMTAHWS TIOHMKA-
Jack 10 3690 — 3700 M, TomOBOI GajlaHC MacChl OBLT MOJIO-
XUTEITBHBIM (4 — 16 T/cM?), JeIHUKOBBII CTOK COCTABIISUT
64 — 80% HopMmbl. B Teuenme smoxu C BbICOTA IpaHUIIBI
mutanus nocturana 3775 m (Ha 35 — 45 M BbIlle CpeHeit),
TOIOBOM OajlaHC Macchl ObUT 0JM30K K -30 r/CM2, JIETHUKO-
BBl cTOK ObIT Ha 139 — 162% BHIIlIe HOPMBEI.

MoOXXHO 3aKJTI0YUTh, UTO METOJ aHan3a, MPEeICcTaB-
JICHHBI B TaHHOW paboTe, MaeT JUIb 00lllee MmpeacTaB-
JIEHVE O CBSI3W KJIMMATMYECKMX YCJIOBUIA C TJISIIMOJIOTH-
YEeCKUM PEXMMOM JIEMIHUKOB, HO BeChbMa T0JIE3eH B CO-
YeTaHUU C IeTaJbHBIM PACCMOTPEHUEM METEOpPOJIOThYE-
CKOTO peXuMa M UCIOJIb30BAaHUEM €r0 KOJIMYECTBEHHBIX
XapaKTepUCTUK.

Ocoboe MecTo cpeau UCCIeqOBaHUNA, TTOCBIIIEHHBIX
TOUCKY CBSI3e MeXIy MPU3EMHBIMU METEOPOJIOTMUECKU-
MM XapaKTepuCTUKaMU, TASTHUEM JIGTHUKOB, C OMHOMW CTO-
POHBI, ¥ KOJIMYECTBEHHBIMU KPUTEPUSIMU, OTIPEIEIISIIOIIN -
MM COCTOSTHME atMochepbl HaJl NCCIEAyeMbIM pailoHOM, C
npyroit, 3aHuMaet padota (BonkoBa, TuxaHoBckasi, 1973).
[ToaTomMy MBI paccMaTpuBaeM ee B pasiesie, MOCBIIIEHHOM
CBSI3SIM TJISILIMOJIOTMUECKUX U METEOPOJIOTUIECKHMX TToKa3a-
Tenei ¢ aTMocepHBIMU TIpolieccaMu. ABTOPbI UCXOIAT U3
TOTO TIOJIOXKEHUSI, YTO “...TeMIieparypa BO3ayXa B MpUJIe-
HUKOBOM CJIOE SIBJISIETCSI TEM METEOPOJIOTUYECKUM (haKTO-
POM, KOTOpHBIi HanboJiee MOJTHO 1 OBICTPO OTpaKaeT U3Me-
HEHUS, Mpoucxoasdiire B aTtMocdepe Hal JeTHUKOM...
HMMeHHO Mo3TOMy HEOOXOOMMO YCTAHOBUTH CBSI3b TasTHUSI
JIEAHWKOB W TEMIIEPATYp TTPU3EMHOTO CJI0sI BO3IyXa C TeM-
repaTypoit cpenHux cioeB atMocdepnl” (Bonkosa, Tuxa-
HoBckas, 1973, c. 140 — 141).

C y4eToMm TOro, YTO MaKCUMaJIbHbI€ BBICOTHI TSIHb-
Mans u IMamupo-Anas gocturaor 7 — 7,5 KM, aBTOPbI
paccMaTpuBaloT BIUSIHUE cJosi aTMocdepbl 4 — 7 u 4 —
10 kM. Bputn paccyuTaHbl CpeHNUE TeMITepaTyphbl KaKI0-
TO CJIOS TIO JAHHBIM TISITU PAAMO30HAMPYIOIINX CTAHLIUH,
o0pasyoiux B paccMaTpUBaeMOM pailoHe 3aMKHYTHIH
nsatuyronbHUK TamkeHt — Jlyman6e — Xopor — Tax-
Mbioek — JIxanan-A6an. OcpegHeHue TTPOBOAUIOCH
DI KaXIIOW CTAaHIIMU OTHEJIbHO W B CPEemHeM ISl TISITU
CTaHUMI TIO0 TaHHBIM Ha CTAaHOAPTHBIX BBICOTAX 4epe3
KaXXIbIil KIJITOMETP.

CHavasia ObUTM TIOJTyYeHbl YPABHEHUSI CBSI3U MEXIY
TeMrneparypoit Bozayxa Ha JenHuke UMAT (3epaBiiaH-
ckuii xpedet, 3000 M Ham yp. MOpsI) 3a JIETHUE TIEPUOIbI
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1965 1 1966 IT. 1 B 051X aTMOCGhEPbl COOTBETCTBEHHO 4 —
714 — 10 xm. KoaddpuiimeHTsI KOPpeISILMK 32 OTISTbHEIC
TOIBI M [T Pa3HBIX CITOCOOOB OCPETHEHUST KOJIEOANICh OT
0,80 mo 0,94. lNpeanoureHue OBLIO OTAAHO peE3yJIbTaTaM,
MOJIYYeHHBIM T10 MSATUYTOJIBHUKY It ciaosd 4 — 7 km. Tak
ypaBHEeHMe CBA3U 3a 1965 — 1966 IT. MeeT BULL,

T,=140+0,7T4_7 . 4.27)

Kpome TOTrO, OBLIM TTOJYyUYEeHBl TaKXkKe JIMHEWHBIS
CBSI3M MEXJIy TeMIlepaTypoii Bo3ayxa B ciioe 4 — 7 KM U
T, Ha wectu apyrux jgenHukax Tsanp-Ilans, IMamupa n
ITamupo-Ainasi, pacroioXeHHBIX B MHTepBajie BBICOT OT
3,5 no 4,8 xm. KoadpdulimeHT Koppeasaunm KoyxedieTcs
ot 0,77 mo 0,91. B yka3anHo#1 paboTe IPUBOAITCS Ipa-
(uKu M3MeHeHUs ¢ BBICOTOM YMCIIOBBIX IMOKa3aresieil B
YPaBHEHUSX CBSI3M, HA OCHOBE KOTOPBIX ITPU OTCYTCTBUM
MPSMBIX HAOJIOACHUI MOXHO pacCcYuTaTh TeMIIepaTypy
Ha JICMTHUKE JJI JII0O0TO BBICOTHOTO YPOBHSI B TIpeeiax
3,0 — 4,8 km.

Crenyolmuii 3Tanm McCleI0BaHUM 3aKJovancs B
pacyeTe CyTOYHOM aOsAIMU IO TeMIlepaType BO3IyXa B
cinoe 4 — 7 kM. 11 3TOTO OBUIM IIPUBJICYEHBI Pe3ysIbTa-
Thl HaOJIIOJCHUI 3a COCTaBJISIONIMMM TETUIOBOTO OajlaH-
ca, TI0 KOTOPBIM BBIYMCIISIIOCH TastHUE. [ToydeHbl ypaB-
HEHUS JIMHEWHOW CBSI3U JJIST TIATH JIGTHUKOB, KO3(hdu-
LUEeHT Koppestuuu cocTtapisgeT oT 0,53 mo 0,72, 1.e. oH
HIXE TI0 CPAaBHEHUIO CO CBSI3bIO TEMITEpaTyp BO3IyXa Ha
YPOBHE 2 M ¥ pacCUMTaHHBIX B ciaoe 4 — 7 kM. st 6a3o-
Boro neganuka UMAT ypaBHeHHe cBsI3U abmsauum A ¢
TeMITepaTypoii UMeeT BUJL

A=98+57T_7. (4.28)

O4YeBUAHO, YTO TAKOM IMOAXOMI K OLICHKE BIUSHUS
COCTOSTHUS aTMocdepbl Ha TastHUE JICAHUKOB B KOJIMYE-
CTBEHHOM BBIpaXEHMM MMEET CaMOCTOSITEIbHOE 3Haye-
HHME, HO MOXET MPUMEHSTBCSA Hapsiay C APYTUMU METO-
JlaMM MCCIICIOBAaHUSI 3aBUCUMOCTEN TIISIIIMOJIOTMISCKIX
1 METEOPOJIOTMUECKUX TTapaMeTpPOB.

TpymHOCTM B YCTAaHOBJICHUM CBSI3U CHUHOIITHYECKUX
MPOIIECCOB ¢ GaJTaHCOM MacChl JIGAHUKOB MJIU €r0 KOMITO-
HEHTaMU 3aKJIIOYAIOTCS MPEXKIE BCETO B CJIOXKHOCTU BbIIIE-
JIEHUsI XapaKTePHBIX TUIIOB CMHONITUYECKUX TTPOIIECCOB (a
TaKXKe MX BPEMEHHBIX TPAHMII), [IO-PA3HOMY BIIMSIOLINX
Ha MHTEHCHBHOCTDb aOJSILIMUA W aKKyMYJsiuu. JIpyras
CJIOXXHOCTb — 3TO Pa3esieHue JIOKAIBHBIX U PeTUOHAITb-
HBIX OCOOCHHOCTE! pexknuma JIeTHUKOB. MIHBIMU ciioBamMu,
MpY OJHUX U TeX X& CUHOINTUYECKUX TIpolleccaxX Ha CO-
CeMHUX JIGTHUKAX METEOPOJIOTUICCKUM PEeKUM U TETUIO-
BBbIC XapaKTEPUCTUKU MOTYT OBITh pa3HBIMU B 3aBUCHMOC-
TH OT YCJIOBUII MECTHOTO penbeda v APYrux MPUIrH.

WHrepecHast paboTa, MOCBSIIEHHAs 3TOMY BOIPO-
cy, OblJa MpoBeeHa M0 MaTepuajaM MCCIIeIOBaHUM Ha
octpoBe JleBoH (75° c.ur., 82° 3.1.) B KaHagckoM ApKTH-
yeckoMm apxuriesnare (Alt, 1978). DTOT oCTPOB MOKPHIT
JIEITHUKOBBEIM KYIIOJIOM ILTOLIAmbI0 OKoso 1550 xm2, Ha-
unbonbimas Beicota 1890 M, BeiBogHOI JieqHUK CBepapy-
Ta crycKaeTcs 10 YpoBHS Mopst. Llenb uccienoBaHus 3a-
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KJTI09ajiach B TOM, YTOOBI CBsI3aTh (hU3MUYECKHE TIPOIIEC-
CHI, BIUSIIONIME Ha KOJIcOaHMST TOMOBOTO OajlaHca MacChl,
C JJSTHUMU CUHONITHYECKUMU TIPOIIECCaMMU.

st aTOTO OBUIM MCTIOJIb30BaHBI CIICAYIOIINE MaTe-
puaibl: a) 3HaYeHUs TOIOBOTO OajlaHca Macchl B (hPMPHO-
BOW 30HEe (Ha KyroJie) U B o0JacTu abnsiuu (JIeMHUK
Csepnpyna) 3a 1961 — 1964 rr.; 6) pe3yJbTaThl METEOPO-
JIOTUYECKUX HaOJI0IeHNH, BKIIOUABIINX WHOTAA U U3Me-
pPEeHUST KOMITOHEHTOB TEIIOBOTO OajlaHca; B) €XeIHEBHBIC
CUHONITMYECKME KapThl, COCTABJICHHBIE TSI YPOBHSI MODSI,
a taxxe st 850 n 500-MuImmbapoBbIX TOBEPXHOCTEH (T.€.
MIPUMEPHO IS BBICOT 1,5 1 5 KM Ham ypoBHEM MOps).

B pesynbraTe aHann3a Bcex 3TUX MaTepragoB ObLIU
BBIICJICHBI TP OCHOBHBIX CMHOTITUYECKHMX THUIIA U B
KaXkIOM M3 HUX — JIBa TIOATHIIA, ITO-Pa3HOMY BJIUSIOIINX
Ha MHTEHCUBHOCTD TasTHUS JICTHUKA:

I TMm — MeCTHBIN UMKIOH, (GOPMUPYIOIIUICS
BOJIM3M paiioHa mccienoBaHuii. [Toroma B aToM ciydae
XapakTepusyeTcsl TeMItepaTypoit Bo3myxa Hike 0 °C, ma-
CMYPHBIM HeOOM U BBITTaJICHUEM TBEPIbIX OCAIKOB Ha
JICAHUKOBOM KYTIOJIE;

IT TMIm — TpoXokIeHne TPAaH3UTHBIX [TUKJIOHUYEC-
KUX cucTteM. YacTo TIpu 3TOM MPOXOIUT TETUTBI CEKTOP
LIUKJIOHA C JOXIEeM, B 00JIacTH abJsIIuu UIET WHTEH-
CHBHOE TassHWe; Ha KyIoJjie HabjomaeTcsl TyMaH W BbI-
MajacT CHET,

Il Tunm — aHTUUMKIOHATBHBIN, XapaKTepus3yeTcs
SICHBIM HeOOM, B HEKOTOPBIX CIIydasix BTOPKEHHEM Tell-
JIOTO BO3MyXa, MOTJIOIIeHNEe paaualiiy 3aBUCUT OT aibbe-
IO TIOBEPXHOCTH. BhbImeneHue NByX MOATUIIOB, a U b, B
KaXkIOM TUTIC 3aBUCHUT OT MHTEHCUBHOCTU TIPOIIECCOB U
HarpaBJieHUsT TIpeobagalommnx MoTOKOB B atMocdepe,
MPY 3TOM MEHSIETCSI U MHTEHCUBHOCTD TasTHUSI.

IToBTOPSIEMOCTh KaXXIOTO CMHOMTUYECKOTO THUIIA U
TOATUIIA B JIETHWE MECSIIbl COTIOCTABISIACH C TOJOBBIM
OajaHcoM Macchl B (DMPHOBOI 30HE M B 00JlacTU abJisi-
1 3a 14 yer. bblo BBISICHEHO, YTO B ABYX CIyYasix U3
14 antunukinoHanbHbI TMN [ Tpeobnanan Hax Tunmamu
I u I1, u ronoBoit GanaHc ObLT caMblii HU3KUIA (OKOJIO -
36 r/cm?). B TeueHue BOCHMU J€T U3 14 He GBbUIO BBHISB-
JIEHO TIpeoOJialaHusl HU OJHOTO M3 TpeX TUIIOB (KOMOU-
HUPOBaHHbBIE TONBI), U TOTJAA TrOAOBOI OajaHC MaccChl
OBUI GJIM30K K cpeIHeMy (-5 r/cM2).

B pesynbraTe MaremMaTuueckoir 00pabOTKM ObLIN
HalAeHbl UHACKCHI, BhIpaXKalolrue CBI3b MTOBTOPSIEMOCTH
pPa3HBIX CUMHOTITUYECKUX TUIIOB B JIETHUE MECSIBI C
9HEPreTUYeCKUM OaTaHCOM JUISl 30HBI OJICAIEHEHUS B 1ie-
JIOM ¥ OTAEJIbHO st (pMPHOBOI 30HBI M OOJacTu absi-
uuu. Tax, U1 oneaeHEHUA B LEJIOM UHIAEKC [| BBIIJIAAUT
CJIeayIOIUM 00pa3oM:

I; =lla; +1lla; +0,5(1lla, + 1), (4.29)
rae Ila, I1la — noBTOpsSIeMOCTh COOTBETCTBYIOIIUX TUIIOB
B MpOLIEHTAX, j — WIOJb, p — MEPUOI 10 Havyayia adisi-
1uu, T.e. 10 1 urons, / — mepuoja nocje OKOHYaHUs ad-
JIIUMu, T.e. ocie 9 aBrycra. 9ta ¢opMysia MoKa3biBaeT,
YTO TOBTOPSIEMOCTb B MI0JIE TPAH3UTHBIX IITUKJIOHOB C
TeIUIbIM CEKTOPOM Haj U SIBHO BBIPaXXEHHBIX aHTULIMK-
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JIOHAJIBHBIX YCJIOBUIA HIaj CIIy>KUT OCHOBHEIM (PAaKTOPOM,
BIUSIONIMM Ha TasHWe. PaHHUWE SIBHO BBIpaKCHHBIC aH-
TULUKJIOHBI HIap U TMO3IHUE TPAH3UTHBIEC LIUKJIOHBI C
TEIUIBIM CEKTOpPoM llag; MMeIoT MeHbIlee 3HaYEHUE, YTO
noarBepxmaercsa Koadduuuentom 0,5. s koMmieHca-
MU aHOMAJIbHO OOJIBIION aKKyMYJISIIIUM B OTAEIbHBIC
rofbl U3 nHaekca /| Beramraerca yucio 10.

B mpuBenenHoii Beiie ¢opmMmylsie Hago OOpaTUTh
BHMMaHUE Ha TOT (akT, YTO IS abISIUU BaxKHBI HE
TOJIBKO OTpeNeeHHbIE CUHONTUYECKHE TTPOIIECCh, HO 1
BpeMsI UX TIOSIBJICHUSI — B WIOJIe, B pa3rap ce3oHa abis-
MM, UX POJIb OOJIbIIIE, YeM B UIOHE M aBrycTe. DTO Clie-
JyeT UMETh B BULY TIPY aHaIM3e¢ CHMHOINTUYECKUX IPO-
1IeCCOB B JIIOOOM paiioHe.

st ¢pupHOBOI 30HBI U 00JacTU a0 (HOPMY-
JIBI UMEIOT APYToil BUM, TaK KaK MPU OJAHUX U TeX XK€ CH-
HOIITUYECKMX TTporieccax (POPMUPYIOTCS MECTHBIE YCIIO-
BMSI TIOTOMBI, BhIpaXkalolIuecsl B Pa3HBIX BEJIMYMHAX 00-
JJAYHOCTH, TEMIIEpaTyphl Bo3ayxa u anbbeno. Hampumep,
€CJIM OCaJIKM BBHITIANAIOT HAaBepXy, Ha JIGAHUKOBOM KYITO-
Jie, B BUJIe CHeTa, OHU MOBBIIIAIOT aJIbOENI0, a €CJIM BHU3Y
B BUIE JOXIS, TO aibOeNo TaM TMOHWXKAETCs, U, KPOMe
TOTO, XUAKWE OCAIKW BBIACISIOT TETUIO W MPOU3BOMAST
MEXaHMYECKYIO abJIAINIO TIOBEPXHOCTH JIbA.

Ipu aHaIM3e SHEPTETMUYECKUX ITapaMEeTPOB M abJis-
Uy Obl1a OOHapyXeHa CJeaylomas 3aKOHOMEePHOCTD:
yeM OOJIbIlle TOMOBOI OajaHC MacChl, TEM MEHBIIE BbI-
COTHBIN TPalMeHT TasgHUsA, T.€. MEXIy HUMU HaOI0qaeT-
cs oOpartHast cBsa3b. B pabore oTMedeHO TakkKe, 4TO U3-
MEHYMBOCTh aKKyYMYJISIIMUA B pa3HbIe TOIBI 3aMETHO
MEHbIIIe, YeM abisiuuu. 3HaYuT, TOMOBOM OajaHC MacChl
B 3TOM paifoHe OMpenessieTcs] B OCHOBHOM KOJICOaHUSIMU
JIETHe# abisauuu, a oHa, B CBOIO o4epelb, MEHSIETCS B
Tpeiesiax JeJHUKa OOJbIle B Te TObI, KOTIa OHA BEJIMKA.

B urore MoXHO cKa3aTh, YTO TaKOW METOH OLCHKU
CBSI3W TOIOBOTO OajaHca ¢ CMHONTUYECKUMHU TTPOLIECCAMK
MOXXHO TIPUMEHSITD JIMIIb TTPY HAJTMIMK OOJTBIIIONO MHOTO-

JIETHETO PsSia METEOPOJOTUYECKUX M TISLMOIOTMUSCKUX
HaOJIIOICHUIA U TIPY YCJIOBMM, YTO TOMOBOI OaaHC ompe-
JIENIIETCS] B OCHOBHOM KOJICOaHUSIMU JICTHEM a0,

Heckonbko MHBIE KpUTEPUU aHAIM3a CHHONITUYEC-
KMX MpPOLIECCOB MpUMeHEeHBI B pabore X. XoiHKeca
(Hoinkes, 1968). 3mecb MCIOIB30BaHbBI Pe3yabTaThl U3-
MepeHUii OajaHca MacChl Ha TpeX JISMHUKAX AJIBIT U TPeX
B CKaHAMHABMM 3a MPOIOJIKUTEIBHBIN PsM JIET, a B Ka-
YeCcTBE KOJWYECTBEHHOTO ITOKa3aTessl, XapaKTepu3ylo-
IEeTO CUHOINTUYECKHE TMPOIECChl, — OTKJIOHEHHE OT
cpenHeit 3a 1951 — 1960 1T. BBICOTHI M306apUYECKO TMO-
BepxHocTtu 500 rlIla. IIpu pacyeTax 3Toro mapamerpa Ijis
Autent BeieneHa 3oHa 0 — 20° B.a. 1 40 — 50° c.m1., a s
CkannuHasuu — 0 — 20° B.1. 1 60 — 70° c.1I.

IMonydyenHast uHdOpMaIMs TTO3BOJIMIIA aBTOPY ClIe-
JIaTh PsAN Ka4eCTBEHHBIX BBIBOJAOB 00 0OIIEM XapakTepe
CBSI3M MCCIIEAYEMBIX TTapaMeTpoB. 3a OAWH U TOT e IO
OTpUIIATEebHBIN OajlaHC MacChl CKAHIWHABCKUX JICTHU-
KOB U TIOJIOXKHUTEIbHBIN — aJbITUACKUX aCCOLIMUPYETCS C
HU3KUM (OJIU3KUM K HYJII0) CUHONTUYECKUM HHICKCOM
B AJTbIIaX W BBHICOKUM ITOJIOXKUTEIbHBIM B CKaHAMHABUM.
W monoxuTteabHble, U OTPULIATETbHBIC OTKJIOHEHUS BbI-
cotel moBepxHocTu 500 rlla B ceBepHoii EBpore Beipa-
KE€HBI CUJIbHee, YeM B AJbIlaX. ABTOp NOAYEepKHUBACT,
4yTO aTMochepHas LMUPKYIALMSI B 30HAJTLHON U MEPUIU-
OHAJIbHOM (hopMax MOJKHA pacCMaTpUBaThCS IO CE30-
HaM, a He TOJIBKO 3a TeTuIblil Tieprof roga. Het mpocToit
3aBUCHMOCTU MEXIy WHTCHCUBHOCTBIO 30HAJTBHOM LIUP-
KyJSIUUW U KoJeOaHUSIMM JIeMHUKOB. Hamuuue cBsa3u
MeXIy 6aJaHCOM MacChl M OTKJIIOHEHHEM OT CpeIHei
BeicoThI moBepxHocT 500 rlla ykaspiBaeT Ha BaxKHYIO
pOJIb IUKJIOHUYECKUX MW aHTULIHUKIOHAIBHBIX YCIOBUIA
B TeueHMe nepuona adsmsuuu. OTCTyNmaHue JIETHUKOB B
60-¢ roaBl MOXeT OBITH 00YCIOBIIEHO MEHbIIIEH TTOBTOPS-
€MOCTBIO IIMKJIOHUYECKUX TMITOB LIUPKYJISILUWU, YEM B
konue XIX 1 Hagane XX cronetus. HekoToprie maHHbIe
M3 paccMaTpuBaeMoOil pabOThI IIpUBEACHHI B Ta0I. 4.8.

Tabnuvua 4.8

Bananc mMacchl JieAHMKOB M OTKJIOHEHHS OT CPeAHeil BHICOThI n300apmueckoii moepxHoctu 500 rlla
B Anbnax u CKaHIUHABUH
Glaciers mass balance and deviations from the mean isobaric height of 500 hPa surface
in the Alps and Scandinavia (from Hoinkes, 1968)

PaiioH, negHuk 1959,/60 1961,/62 1963 /64 1964 /65
lopoBoi GanaHc Maccbl, MM

Anbnbl

Bonblwion Aneuckui 412 -412 -1293 1257
XuHTepaicdhepHep -62 -686 -1245 925
KeccenbBaHadepHep 118 -416 -537 1040
CkaHauHaBus

Cryp -1610 320 490 430
Hurapacbpeen — 2250 950 910
CrypbpeeH -1090 720 210 340

OtknoHeHue oT cpeaHei BbicoTbl 500 rlMa (reonoTteHu,. gekameTpbl), Maih — ceHTAbpb

Anbnbl -0,6 4,6 12,4 -6,4
CkaHauHaBus 23,1 -20,1 -16,9 -11,4
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E. [dpaiizetns (1980) mpu aHaimn3e cCOCTaBISIONIUX
bajaHCa MacChl 10 pSIAY JeTHUKOB AJBIT (BKIIIO9ast XMH-
TepaiicchepHep) MCIOIB30BaJl T XK€ JaHHbIC O GajaHCy
MacChl U CMHOINTUYECKME WHACKCHI, 4TO U X. XOMHKecC.
PaccmarpuBaeTcst Takxke TommmHa ciosg 500/1000 rlla
(TTo pes3yabTaTaM TpeX Paavo30HAUPYIOIINX CTaHIIUIA),
KOTOpasi CIY>KUT OTIWYHON MEpoil comaepskaHMs TeTula B
HIDKHEN Tporocdepe: Ko3hGUINEHT KOPPEISILINU C YH-
cToi absamueit 3a 17 et mo JeTHUKy XuHTepaicdepHep
cocrasiser 0,88.

WznoxeHHOE BBIIIE CBUIETEILCTBYET O TOM, UTO Ha
COBPEMEHHOM 3Talle U3YYeHUST CBSI3ei TIISIMOJIOTHYEeC-
KUX TTapaMeTpoB C CMHONTUYECKMMU TIpoieccamu (Alt,
1978; Hoinkes, 1968) w1 KOJIMYEeCTBEHHBIMU XapaKTe-
puctukamMu Oojbmioro ciost arMocdepnl (Bonkosa, Tu-
xaHoBckasi, 1973), oueHb BaXXHOTO JIJIsI BbISICHEHUS TIPU-
YUH U3MEHEHUsI GajlaHca MacChl JIEMTHUKOB, NMEIOTCS 3a-
MeTHBIE ycrexu. TeM He MeHee, COBEpIIeHCTBOBAHUE
METOIMKM TaKOTo pojia MCCIeIOBAaHMN BO3MOXHO KakK
IyTeM HaKOTUICHWsI MaHHBIX 1O pa3HBIM reorpadudec-
KUM peruoHaM, TaK U ITyTeM COTIOCTaBJICHUS OTAEIBHBIX
METOJOB (BKJIOYAsT TUITU3ALIMIO MECTHOM TOTONbI) B OfI-
HOM M TOM e JISMTHUKOBOM paiioHe.

PE3IOME

1. Vicrionb30BaHNE METEOPOJIOTHMYECCKMX TaHHBIX
JUTSL aHAJI3a Y pacyeTa MISIIAOJIOTMYECKUX TToKa3aTeseit
MMeeT naBHIo ucropuio. Eme Ha 3ape 3apoXXaeHUs Tisi-
LIMOJIOTUN KaK CaMOCTOSITEIbHON HayKHM MCCIIeIOBaTEeNIN
MBITAIACH CBSI3aTh ¢ KOJIEOAHUSIMU JICAHUKOB TEMITepa-
TYpY BO3/IyXa M OCAJKMA KaK HanboJjiee TOCTYITHbIC W TIO-
HATHBIE B (DM3MYECKOM OTHOIIEHMM TMapaMeTpsl. I1o3n-
Hee, HaumHasg ¢ 30-x romoB XX CTOJETHSI, OBLIO yCTa-
HOBJIEHO, UTO JACUCTBUTEJbHBIC UCTOUHUKU abISIIIUKA
JIIHUKA — 3TO, B OCHOBHOM, TEIJIO COJTHEYHOM paaua-
IIUM, a TaKXe TypOyJIeHTHBIM Ter1oooMeH. CIIOXXHOCTh
MX TIOJIyYEeHMSI M HEBO3MOXHOCTbH PACIpOCTpaHEHUs Ha
0O0JIbIINE TEPPUTOPUN U [IINTEIbHBIC BPEMEHHBIE MHTEP-
BaJIbl TIPUBEJIM K TOMY, YTO TeMIIepaTypa BO3[IyXa cTajia
HCTIOJIb30BaThCsl KaK OCHOBHOW MHAMKATOP BCEX IOTO-
KOB TeIUIa JIJIsT pacyeTa CJIOsT CTasiBIIETO CHeTra U JibJa Ha
JICITHUKE.

2. ®yHmaMeHTaIbHOE UCCIeIOBaHNE 3TOTO BOTIpoOca
npuHamiexutr B.JI. Ilyieny, mcmoib3oBaBIIeMy B OC-
HOBHOM De3yJIbTaThl HAOMIONCHWI 3a TassHUEM CHEXHU-
KOB U JICIHUKOB B TOpHBIX paiioHax CpemHeit Aszun. UM
orpeieJIeHbl BETWYMHBI TasgHUS Ha 1° MOJOXUTETbHOMN
CpelHell CYTOYHOI TeMIiepaTyphl BO3/1yxa, IMOJIYyYMBIINE
Ha3BaHUE TEMIIEPATYypHOro KosdduuueHnra taguusa K,
Ho nns pasHbix TemrepaTypHBIX YCIOBUN U TEPUOIOB
HEOIMHAKOBOW MPOJOJIKUTENLHOCTH K; BECbMa pasiu-
ueH. 3a cpeanee B.JLIIynbu npunsi 3HadeHue K, pas-
Hoe 5,5 MM Ha 1 °C, OTKJIOHEHUSI 3a TIEHTaAy COCTaBJISIIN
okoyo 20%, 3a mekamy — 7%. B.JI. Lllynplr otMevas, 4To
pacyeThl TasHUA CHETA U JIbAa 1o K, C JOCTaTOYHO BBICO-
KOM CTEMEeHbI0 TOUHOCTU MOTYT BBIMTOJHSATHCS TOJBKO
IUIST 3HAYMTEJbHOM TEPPUTOPUU — TI0 BogocObopam, Io
pPa3HBIM BBICOTHBIM 30HaM, HO He JUISI OTACIbHBIX CHEX-
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HUKOB uiu jenHukoB. Y B.JI. llynbia 066110 MHOTO TI0-
cnenoBareneii, 1 B niepuog MIT u mo3nHee MHOTHE aB-
TODBI NPUBOAMIA B CBOMX paboTax 3HayeHus K, mis oT-
NeJIbHBIX JIEAHUKOB, KOTOPbIE CYIIECTBEHHO pa3finya-
JINCh MEXIY COOOH B pa3HbIX PErMOHAax M B pa3HbIe TO-
nbl. [IpyynHOil 3THX KoJieGaHUIT B OCHOBHOM CJIYXXKUT
pagualMoOHHBIN (PaKkTOp, KOTOPBIN B 3HAUUTEIbHON Mepe
U oTpenesisieT TassHue, OCOOEHHO TPpYU HU3KUX TemIlepa-
Typax, 61u3kux K 0 °C. Bpulo ycTaHOBJIEHO TakXe, UTO
TasiHUE TTPOUCXOAMUT U TIPU OTPULIATEIBHBIX CPEIHUX CY-
TOYHEIX TeMIepaTtypax (mo -12 °C), 4To HECOMHEHHO
BO3MOXHO JIMIIb MPU 3HAYMTEIBHOM TOCTYIUIEHUU COJI-
HEYHOU panavauuu.

3. B ompeneneHHBIX YCIOBUSIX TEMIIEpaTypa BO3MY-
Xa CIYXUT MHIMKATOPOM OOIIETO MOCTYIUIEHUS Teria Ha
JIEMTHUK, YTO 3aBUCUT OT Psila METEOPOJOTUUECKUX (hakK-
TopoB. Kak npaBuiio, Teribsie THU OMHOBPEMEHHO U COJI-
HeuHble; TypOYJICHTHBIN TPUTOK TEIIa TIPU TeMIIepaType
Bo3ayxa Boeie 8§ — 10 °C comocTaBuUM ¢ BeIWYMHAMU pa-
NWALMOHHOTO OajaHca, U B 3TUX CIIydyasiX UCTIapeHHue He-
peaKo yCTyIMaeT MEeCTO KOHAEHCAllMW, JaBas JOTOJHU-
TEeJIbHOE TETJIO MOBEPXHOCTH JIEAHUKA, MPU BBICOKUX
TeMmrepaTypax OajaHC JIMHHOBOJIHOBOW pamuaiuu Jie/-
HUKOBOI MOBEPXHOCTU OJIM30K K HYJIIO WJIM CTAHOBUTCS
MOJIOXUTENbHBIM. KpoMe Toro, posib TeMreparypbl BO3-
lyXxa B TasHWM BO3pacTaeT B TeX JIEAHUKOBBIX paliOHaXx,
KOTOpBIE PACITOJIOXEHBI Ha HEOOJBIINX BHICOTAX U TIE
JIETOM pa3BUTa LUKJIOHWYECKAs NesITeIbHOCTh (Hampu-
mep, [lonsgpuseiit Ypan). Bece aTo 1 omnpenenser gocra-
TOYHO TECHYIO CBSI3b TeMIIepaTypbl Bo3ayxa ¢ abmsiueit
JIETHUKOB.

4. bosplioe pacrpocTpaHeHNE B TJISILIMOJIOTMYECKUX
uccienoBaHusgx umeet Gopmyna, nomryueHHass B.I'. Xona-
koBeiM U A.H. KpeHnke mo pesynbTaTam OOBbEeIWHEHUS
NMIAaHHBIX HAOMIOACHUI B pasHbIX reorpacuyeckux pano-
Hax, pa3juyarolIvMxcs Mo MMPOTE W IOJITOTe, B Mpeaeiax
obiBirero CCCP. BT10 mo3BoiMa0 pacCMOTPETh CBSI3b
CpeaHell JIeTHel TeMIepaTrypbl BO3ayxa W JIeTHEH aluisi-
MY B OOJIBIIIOM IMana3oHe o0oux rmapameTrpoB. HekoTto-
pble aBTOPhI BBICKA3bIBAIOT MHEHWE, YTO MCKYCCTBEHHOE
00beMHEHNE TEMIEPATypPhl U TasTHUSI B pa3HOPOIHBIX MO
KJIMMaTy perMoHax B CTaTUCTUYECKOM ILJIaHE HE COBCEM
KOPPEKTHO, MOCKOJIbKY YBeInueHrue koadduireHta Kop-
pENISILMU COTTPOBOXIAETCSI OHOBPEMEHHBIM POCTOM JUC-
nepcun. BriocieacTBun B OCHOBHYIO KyOuuecKyto ¢dhop-
MyJly pacuera, MpeiIOXKEeHHYI0 Ha3BaHHBIMU BBIIIIE aBTO-
paMu, BBOAWIMCH U3MEHEHHbIE YHUCIOBbIe KO3 duIimeH-
Thl A1 YTOYHEHUSI PacyeTOB B OTAEIbHBIX PETMOHAaX.
B yrouneHHoM Buzae ¢dopmysa Obuta MCIIONIb30BaHA IS
pacyeTa CpelHUX MHOTOJIETHUX BEJWYMH aKKyMYJISIIUM-
abJIAMKM Ha BBICOTE T'PAHUIBI MMUTAHUS JIEAHUKOB TIpU
CcO37aHUM KapT B paszaene “Pexum ysemHUKOB” ATiaca
CHEXXHO-JIEIOBBIX PECYPCOB MUpa.

5. B pe3yabrare ctaTucTueckoit o0paboTKu 60Jb-
1I0¥ BBIOOPKM TIO pe3ysibTaTaM M3MEepPEeHUN MeTeopOoso-
TMYECKMX TTOKa3aTeseil, COCTaBISIOINX paalallMOHHO-
ro OaymaHca u TasiHUs Ha 14 nepHukax CpenHelr As3uu
B.I'. KoHoBaoBBIM Obla TOJIydYeHa KOJMYECTBEHHAs
OLIEHKA CBSI3U OTAEJbHBIX MapaMeTPOB MEXIYy COOOM U ¢
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cyTouHoi abisumeit 3a mepuoabl 10 — 20 u 30 — 40
nHeli. Hanboiee BeIcOKMEe KO3(PPUIIMEHTH KOPPEIaInu
3a(pUKCUpPOBaHBI MEXAY a0JAIMeil M paglalliOHHEIM Oa-
JaHcoM (mwim GajJaHCOM KOPOTKOBOJHOBOW pagvallnu),
OoJsiee HU3KKME — C TeMrepaTypoil Bo3ayxa. CBsi3b TeM-
repaTtypbl Bo3iyxa ¢ paauallMOHHbIM 0alaHCOM XapakTe-
pusyercsa Ko3dpPuIMEeHTOM Koppeasiuuu okojo 0,7.
OTOT (HaKT MOJYEPKUBAET POJIb OMpPEAETEHHBIX TUTIOB
MOTObI, OJATONPUSATHBIX IS TassHUS, B YACTHOCTH, B
npezenax ropHeix paiioHoB CpenHeil A3uu, xapaKTepu-
3YIOLIMUXCST OOJIBIION TTOBTOPSIEMOCTbIO COJIHEUHBIX JTHEMH
B JeTHUl ce30H. B.I'. KoHOBaJIIOBBIM ITOJlydeHBI PErvo-
HaJbHbIE (DOPMYJIBI pacyeTa TasiHUS 3a TePUOIbl OCPEeI-
Henus 10 u 30 gHEl Mo 3HAYEHWSAM pagualoOHHOro Oa-
JaHca B, m TeMmepaTypbl BO3IyXa, JAOILKUE YIOBIETBO-
pUTENIbHBIE PE3YIbTaThl P COMOCTABICHUU U3MEPEH-
HOTO M PAaCCYUTAHHOTO TasTHUSI.

6. O.A. Ipo3nos u I''l. MocoJioBa nipoBeIun ne-
TaJIbHBIA TpadUUeCKUil aHaIM3 CBSI3W CYTOUYHOI abJis-
LIUU C TeMIIepaTypoi BO3ayXa U TOTJIONIEHHON paauaiiu-
€l ¢ MCIOJb30BAHUEM OOIIMPHBIX JAHHBIX, BKJIIOYAO-
mmx [lonapuenii Ypan, JxyHrapckuii Anatay, [lamup u
I[Tamupo-Anaii, 3a KOpOTKHE MHTEpBajiabl BpeMeHU. Pe-
3yJIbTaThl MOKA3aJIu, YTO CBSI3W TOJIBKO C OJHUM TMapame-
TPOM HEHAaNeXHbI, TTOCKOJIbKY KaXIblii U3 HUX (TemIie-
patypa WM paavanusi) JOCTaTOYHO CUJIbHO BJIMSIET Ha
TasitHWe TIPY HEM3MEHHOM 3HAUY€HWHU JIPYTOro U, CjieJoBa-
TEJbHO, CBSI3b C HUM MOXKET OBbITh OTpenesieHa TOJIbKO B
Y3KOM Auara3oHe KojebaHuil BToporo mapamMerpa.

7. Hexoroprie aBTopsl (B.I'. Konosanos, I'.E. I'na-
3pipuH, A.H. KpeHke) mis pacyera M peKOHCTPYKIIMU
OajaHca Macchl JIEAHUKOB MCITOJIb30BAIM TaK Ha3biBae-
MBIl MHIEKC 0OajlaHca, BKIIOYAIOIIWI B ceOs B TOM MU
UHOU (hopMe TemIiepaTypy BO3lyXa M OCaIAKM 32 CE30HbI
abnguuu U akKymyssiuuu. [IpumMeHeHue HaMU 3TUX WH-
JIEKCOB /I pacuyeTa OajaHca Macchl JienHuka Tylokcy 3a
17 neT mokasajio, YTO TECHOTA CBSI3U MEXIY U3MEPEHHbI-
MU U PACCUMTAHHBIMU BEeJIUYMHAMU KOJEOJeTCs Mpu
NpuMeHeHUM pasHbix Gopmyn ot 0,68 mo 0.83, a abco-
moTHbIe ook B 70 — 80% ciydaeB HaxomATcs B TIpe-
mermax =50 r/(cM2-Tom), 9TO CBHAETENBCTBYET O HEBBICO-
KOM TOYHOCTH pacueToB. Ho 3tm ¢opMyssl MOTYT OBITH
TOJIE3HBI JIJIsI BBISICHEHUS TeHACHIIMM U3MEHEHUs OasiaH-
ca Macchl 3a JUTUTEJIbHBIN PsifI JIeT.

8. B naHHOI1 m1aBe M3OXEHBI TaKXe Pe3ybTaThl
YUCTO CTATUCTUYECKOTO MOAX0a K TIOMCKY CBSI3ei METeOo-
POJOTUYECKUX U TJISLUMOJOTUUYECKUX TapaMeTpoB
(Letreguilly, 1988) Ha ocHOBe JaHHBIX TI0 TPEM JIeAHUKAM
3anamHoit Kanamel. B xauecTBe apryMeHTOB MCITOJIB30Ba-
HbI 3HAYEHUSI MECSUHBIX CYMM OCAJIKOB U CPEIHUX MUHM-
MaJIbHBIX U MaKCUMAaJbHBIX TeMIIepaTyp 3a Mepuoabl OT
1 mo 12 MecsueB B TeYeHWE TMAPOJIOTMYECKOrO Tojaa To
HECKOJILKUM MeTeocTaHIMsIM. Pe3ynbraTel aHamm3a roka-
3aJIi, 4TO Haubosiee yIOBIETBOPUTEIbHbBIE CBSI3M HAOJIO-
JAIOTCS TIPU UCTIONB30BaHUM IS KOHKPETHBIX JIEAHUKOB
Pa3HbIX TJISILMOJIOTUYECKUX TTOKa3aTesel U TaHHBIX METe-
OCTaHIIUM, T.€. 3TU CBSI3U MMEIOT JIOKAJIbHBIN XapakTep.
[MonyyeHHbie (hopMyJsIbI CBS3M TOTOBOTO OajlaHCA MACCHI C
TEMITepaTypoil U OCagKaMu JUISl pa3HbIX JIEMTHUKOB UMEIOT

HeOIMHAKOBBIN BUA. Ha ocHOBE 3TOI paboThI MOXKHO Clie-
JIaTh BBIBOJL O TOM, YTO YMCTO CTATUCTMUYECKUIA TIOAXOMI K
pacueTy MIAIMOJOTMUYECKUX TIoKa3aTesIeil Majo 100aBseT
K HalllUM 3HAHUSIM TT0 3TOMY BOIIPOCY M, KPOME TOTO, HE
pelaeT 3amauu MoTydeHUsT PeTUOHAIBHBIX XapaKTepUCTHK
TJISIIIMOJIOTMYECKOTO peXuMa.

9. MHoro¢akTOpHbIii aHAJIU3 CBSI3EN psia METEO-
POJIOTUYECKMX TTapaMeTpoOB C TasHUEM JIGTHUKOB 3a KO-
pOTKHe MHTepBaIbl BpeMeHn (5 — 10 mHeit), cousMepu-
MbI€ C MPOJOJIKUTEIHBHOCTHIO OJHOTO-/IBYX €CTeCTBEH-
HBIX CUHONITUIECKUX TIEPUOI0B, ObUT BHITIOJHEH T10 JaH-
HBIM JIeTAJIbHBIX U3MEPEHUI TEeKylIero 0ajaHca MaccChl
Ha JnegHuke Tyrokcy B jietHue niepuoanl 1987 — 1989 rr.
(A.T1. Bonomwuna, P.T'. TonoBkosa, K.I'. Makapesuu). B
KavecTBe MPEIUKTOPOB OBUIM BBIOPAHBI: CPEITHSS CyTOU-
Hasi TeMIiepaTypa Bo3jayxa; 0ajaHC KOPOTKOBOJIHOBOW
pagvalnu, pacCYUTAHHBIA 1O HAONIONECHUAM B IpYTHe
TOJIbl HA OCHOBE TUIU3ALIMY TIOTO/IbI; IJTUTEIbHOCTD COJI-
HEYHOTO CHSIHMSI; KOJTMYECTBO OCAJKOB; HVMXKHSIST 00Jiay-
HOCTh U BBICOTa M300apuueckoit mosepxHoctu 500 rlla
110 a3POJIOTUUECKO cTaHIMKU ATMa-Arta.

ITo aTuM maHHBIM OBLIM paccyuMTaHbl KOdGhGUIU-
€HTBI KOPPEJALMU TSI BCEX BO3ZMOXKHBIX COYCTaHUN Tie-
peuyurciieHHBIX MMapamMeTpoB. Haubosee TecHas cBSI3b C
OIHMM U3 METEO3JIEMEHTOB TOJIydyeHa IIJIsi TeMIlepaTyphbl
— 0,84; xoo(duument xoppensauuu abiaumu ¢ B, paBeH
0,74. Haunyuiras aByxmapameTpuyeckasi CBSI3b XapakTe-
pusyercs Koapduimentom Koppessauuu 0,90 pisg Tem-
reparypbl U cojHeuyHoro cussHust u 0,88 mist 1Byx coue-
TaHW: HUXKHSIST 00JJAYHOCTDb TUTIOC TemIiepaTtypa M CoJji-
HeuHoe cusiHue Tutoc Beicota 500 rlla. Ilpu yBenauue-
HUM 4YUCia KOPPEIUPYeMbIX METEO3JIEMEHTOB TECHOTA
CBsI3U cyliecTBeHHO He MmeHsietcs (Ha 0,01 — 0,03), yto
CBUETEJILCTBYET O TPEHEOPEXKUMO Mayol mojie HeoOb-
SICHEHHOU AMCIIepCUM TIPU MCTIOJIb30BAaHUY YKCIIa apry-
MeHTOB Oosiee nByX. HecmMoTpst Ha Bhicokue Koadhduim-
EHTBl KOppEJSLMU, TMPU COMOCTABICHUU U3MEPEHHON U
paccyMTaHHOW a0ISLMY OIIMOKAa B OTACJbHBIE THU J0-
cruraet 30 — 40% mipu GOJBIIIOM CYTOYHOM TasHUU U
oonee 100 — 200% — mnpu MOHMKEHHOU a6nsauuu. Ta-
KAM 00pa3oM, TaHHBI METOJ MOXET IMTPUMEHSIThCS B OC-
HOBHOM JJIs YCTaHOBJIEHUSI (DYHKIIMOHAJIbHBIX CBSI3EH
OCHOBHBIX (haKTOPOB, OMPEAENSIONINX UHTEHCUBHOCTD
a0y 32 KOPOTKME MHTEPBAJIbl BpEMEHMU.

10. MHoroMhaKTOpHBIN aHaJIU3 METEOPOJOTHYEC-
KUX U TJSILUOJOTUYECKNX TMapaMeTPOB 3a HECKOJbKO
MEepUOAOB abisiuUK ObUI CAENAH IO pe3yabTaTaM Hcclie-
MOBaHWM, TIPOBEAEHHBIX MO NaHHBIM HaOJOAeHUN Ha
nennuke O6pydeBa (IMonstpHerit Ypan) B 1967 — 1975 rr.
(IT.A. Wymckwuit, A.T1. Bonommuna, M.C. Kpacc). Ha
TEepBOI CTYTIEHU aHaJIM3a M3Yy4aJloCh BJIUSTHUE TTOCTOSH-
HBIX JIOKQJIBHBIX (DAaKTOPOB (BBICOTA, HAKJIOH, KPUBU3HA,
9KCMO3UIUs, 3aTEHEHHOCTh TOPHBIM OOpaMJieHUEeM U
paccTosiHMe OT Kpasi JIeAHWKA), Ha BTOPOl — POJIb MEHSI -
IOIIMXCSI METEOPOJOTUYECKUX ToKa3aTesnelt (Temrepary-
pa BO3ayxa, CKOPOCTb BeTpa, MPOAOKUTEIbHOCTh COJ-
HeyHoro cusiHus, ocanku). KoadduimeHt Koppensiuuu
TOJOBOI a0JISIIMKU M TTIOCTOSTHHBIX JIOKAJTbHBIX (PAaKTOPOB,
KakK M CJelIOoBaJo OXMWIATh, OKa3ajcs HOCTAaTOUHO HU3-
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KUM: CBOIHBIN paBeH 0,64, ¢ OTaeIbHBIMU (DAKTOPAMU OH
kozaebancs ot 0,45 mo 0,13. CBsa3p abmsiLy ¢ MeTeomnapa-
MeTpaMu 3aMeTHO Bbile: 0,89 — ¢ TemMnepaTypoil Bo3my-
xa, 0,75 — ¢ IPOIOIKUTEILHOCTBIO COTHEYHOTO CUSTHMUS,
0,72 — ¢ 3MMHUMU OCagKaM{ U IIPEeHeOPeKNMO Mayiast —
co cKopocThlo BeTpa. CpeaHeKBaapaTudeckKash OImmnodkKa
JNBYXCTYIEHYATON JIMHEMHOM perpeccCuu COCTaBIISET
36,8 + 7,2 r/cM2, wu 14,6 £ 2,9 % TODOBOIT aGMALNH.

11. IIpumMepoM KadeCTBEHHOM OLICHKU BIMSHUS
METEOPOJOTUYECKUX TOKa3aTeleli Ha COCTaBISIONINE
bajlaHca MacChl ¥ €ro OOIIYIO BEJIMYMHY CIIYXXUT padoTta
M. KyHa, cmenaHHas Ha OCHOBE JAaHHBIX IO JICTHUKY
XuHtepaiichepHep U ONMKAWIIC METEOCTaHIIMU 3a
1952/53 — 1981/82 rr. [IpuMeHeHBI ABA CTATUCTHYECKIX
MeTOolla aHaJIn3a — pacyeT HOPMUPOBAHHOW BETUYMHBI
OTKJIOHEHMSI COOTBETCTBYIOIIETO TapaMeTpa 3a KasKAblid
TOJ OT CPEeHEe! MyTeM JIeJeHUsI ero Ha CTaHAapTHOE OT-
KJIOHEHWE W TaK Ha3biBaeMasl paHToBas KOpPpEeJALus,
TIpY KOTOPOU HcclienyeMble apaMeTpbl BHICTPAMBaIOT B
PAI IO Mepe BO3pAacTaHUS WIIM YOBIBAaHUS UX BEJIMUMHBI,
a 3aTeM CPaBHMBAIOT T0Ka3aTe/M, MMEIOIINe HarnOOb-
IIMe WJIM HauMeHbIIe paHTroBbie HoMepa. [lo Hamemy
MHEHMIO, VMCMOJb30BaHUE TaKUX YMPOIIEHHBIX CTaTHC-
TUYECKUX METOIOB MPU OCPETHEHUU MCXOMHBIX JTaHHBIX
3a OOJIbIIIE TIEPUObI MO3BOJISIET CAEIATh JUIIb CaMble
MIPUOIU3UTEbHBIE, JIETKO TIPEeICKa3yeMbIe BBIBOIBI.

12. Ocoboe MecTo Mpu MCCIeOOBAaHUM CBSI3CH MeTe-
OPOJIOTMYECKMX U TIIAIIMOJOTUIECKIX TOKa3aTeieil 3aHM-
MaeT UCIOJIb30BaHWE Me30- M KPYIMHOMACIITaOHBIX TTPO-
1IecCCOB aTMOC(hEepHON HMUPKYISIUNA TSI YCTaHOBICHUS
TIPUIMH KosiebaHuii (2 B HEKOTOPBIX CIIydyasix, U pacyera)
STUX TIapaMeTPOB Ha MaKpomaciuTabHOM ypoBHe. B maH-
HOW TJIaBe ONMMCAHBI TUITU3ALIMU TTOTOMIbI, TPEIIOKEHHBIE
pasHBIMU aBTOpPaMM, KJIacCUGUKAIMU CUHOTITUYECKHUX
TIPOIIECCOB, a TaKKe METOAMKAa, MCITOJIB3YIOoIIash KoJude-
CTBEHHBIC XapaKTEPUCTUKM OOJIBIIOTO CJIOS aTMOCGhEphI
JUTSI OLICHKM UX CBSI3W C TIPM3EMHBIMU TTapaMeTpaMHu.

IMpemnoxenHas Hamu B 1966 1. knaccudukamys
roroab! st yenosuit LlenTpansHoro KaBkaza ocHoBaHa
Ha BBIIEJICHUM YETBhIpEX TeHETUYSCKUX THIIOB — Tpex
BHYTPMMACCOBBIX (aHTUIIMKIJIOHAIbHBINA, KOHBEKTUBHBIM
0e3 0CcaIKOB U C ocamKamMu) ¥ (pOHTAILHOTO. TUIHI mOo-
TOABl YCTAaHABIMBAIOTCS 1O JAHHBIM HAOIIONEHUI OJIU-
Xauled K JeMHUKY METEOPOJIOTUYECKOM CTAHIMU, a
MMEHHO, 006JJa4YHOCTH, MPOJOJKUTEIBHOCTH U BUIA
0CagKoOB M aTMoc(epHBIN ABJIcHU. B mampHeimeM ata
TUMU3aLKsT OblIa MCIOJb30BaHa MPU pa3paboTKe METO-
JIMKW pacyeTa JIeTHe#l abisIuuy B TeX paifloHax, Te paau-
allMOHHOE TEIIJIO COCTaBJISIET OCHOBHYIO TIPMXOIHYIO CTa-
TBIO TETIOBOTO OajnaHca. [1o JaHHBIM U3MEpPeHUI Ha Ofi-
HOM WJIM HECKOJIbKUX JIETHUKAX PacCUYMTHIBAIOTCS XapaK-
TepHbIe BEJIMYMHBI PAAUAIMOHHOTO OajaHca U COOTBET-
CTByIOIIASI €My aOJIALMS UIST pa3HbIX TUITOB TOTOMBI. 3a-
TEM 3TU JaHHBIE (HA OCHOBE MTOBTOPSIEMOCTH OTAEIbHBIX
TUTIOB TIOTOJIbI) UCITOJIB3YIOTCS B pacueTax JJjIsl TeX MepH-
OIIOB, KOT/Ia U3MEPEeHMsT Ha JieMHWKe He Beiauch. Coroc-
TaBJICHUE U3MEPEHHBIX U PACYCTHBIX 3HAUCHUI a0ISIIUMN
Ha JIegHUKe Mapyx IoKa3ajao YIOBJICTBOPUTEIBbHBIC pe-
3y/IbTaThl (pacxoxaeHue okoyo 10%).

A.Il. Boaowuna

B pa6orax H.W. BenoBoii, 0CHOBaHHBIX Ha PE3YIb-
TaTax HaOJIONECHUI B JICTHUKOBOM paiioHe AJrtas, TIpu
BBIICJICHUM OTHCJBbHBIX THUITIOB TOTOMIbI OBLIU MCIIOJb30-
BaHBI JIOKAJIbHBIE Ka4eCTBEHHBbIE KPUTEPUU — TeMIlepa-
Typa BO3IyXa W 00JauHOCTh. Bcero BbIIeIeHO ceMb TH-
TIOB, HAIIpUMeEp, TeTUlas sicHasl TIoroja, XOJIOMIHAsT MaJio-
obnavHas 1 np. [ToBTOpsSIEMOCTb 3THX TUIIOB B TIpeleIax
OIHOTO GacceifHa WJIM OTHOTO JISAHWKA pa3udyHa U SIB-
JisgeTcsl (DYHKIIMER BBICOTBI, YTO CBUAETEIBCTBYET 00 OT-
CYTCTBUY MPU3HAKOB TeHETUIECKOM KiTacCU(DUKALIVY.

Jns TUMM3anuu Moronbl Ha JeaHuke JIXkKaHKyaT
B.A. MapkuH 1cnonb30Bajl KaK MaKpOIUPKYJISILIMOHHEBIC
MPOIECCHl M CUHONTUYECKUE CUTYallUM, TaK U MECTHBIE
YCJIOBUS TIOTOABI (TeMIlepaTypa, COJTHEUHOE CUsSHUE,
MPOMIOJIKUTEIBHOCTL 0cankoB). ClielyeT OTMETUTh HEKO-
TOPYIO CYOBEKTMBHOCTh MTOA00Pa KOJUISCTBEHHBIX TTapa-
METPOB METEOPOJIOTUYECKOTO PeKMMa U CUHONITUISCKUX
MPOIIECCOB, M3-3a Yero JaHHas TUIM3allus JIOKaJbHa,
T.€. MOXET UCITOJIb30BAThCS JIMIIIB IS KOHKPETHOTO JIe-
HUKa B HEOOJIBIIIOM IUAIa30He BBICOT.

B pa6bore M.B. BoakoBoit u A.A. TuxaHoBcKoO
MPEIUTOXKEeH OPUTMHAIBHBIA METOI pacdyeTa TeMIIepaTyphl
BO3/IyXa U a0JIAIMK Ha JISTHUKE TI0 JTAaHHBIM O TeMIlepaTy-
pe PaIMo30HAMPYIOIINX CTAaHLIWI B CjIoe atMochepsl 4 — 7
n 4 — 10 xm. HalineHBI BITOJIHE yIOBIETBOPUTEIHHEIC CBSI-
3W YKa3aHHBIX MapaMeTpoB: KOIMOUIIMEHT KOPPEIsSIIIun
TeMIepaTypbl BO3IyXa Ha JIEAHUKE U B ciioe 4 — 7 KM CO-
CTaBJISAIET VISl OTACIBHBIX JIeAHUKOB (.77 — 0,91; mst abist-
LIMM 1 TeMIIepaTypbl B TOM Xe cjioe aTMocdepbl OH He-
ckoibKo Huxke — oT 0,53 mo 0,72. OueBUOHO, YTO ITOT
CIOCO0 OIEHKU abJISIIMU UMEET CaMOCTOSATEIbHOE 3Ha-
YeHUEe, HO MOXET MPUMEHSTbCSI U B COBOKYITHOCTHU C
JIPYTUMU METOIaMM UCCIICIOBAHUS 3aBUCMMOCTH METe0-
POJIOTUYECKMX M TIISLMOJOTUISCKUX MTapaMeTPOB.

13. HetanbHas padota B.T. AnbT 1o oneHKe posm
OTIEJbHBIX CUHONITUYECKHUX MPOIIECCOB B JICTHEM U TO-
JIOBOM OaJyiaHce JIETHMKOB ObLIa TIpoBeJcHa Ha OCHOBE
pe3yJbTaToOB HAaOJMIOAeHUN Ha JIGAHUKOBOM KYITOJie
o. leson (Kananmckuit Apkrtudeckuii apxuienar). Mc-
MOJIb30BAJINCh METEOPOJIOTUIECKUE W DHEPTeTUIECKUE
XapaKTepUCTUKU, 3HAYEHUS TOIOBOTO OajaHca MaccChl B
GupHOBOII 30HE M B 00JIaCTH a0IALMK, a TaKXKe exXe-
NHEBHBIC CUHOTNTUYECKHME KapThl IJIST YPOBHS MODA,
850- u 500-mmtnbapoBoii MoBepxHOCTEl. B pe3ynbra-
Te aHajduW3a BCEX ITUX MaTepHaJioB ObUIM BBIACICHBI
TPY OCHOBHBIX CMHOTNITUYECKHX THIIA M B KaXXIOM M3
HUX — TI0 JBa TMOATHUIIA, MTO-Pa3HOMY BJIUSIONIUX Ha
WHTEHCUBHOCTb TasHUS Ha JIeMHUKe. MaTemMaTudyeckast
00paboTKa TMO3BOIMIA HAWTU WHIEKCHI, BBIpaXKalomne
CB$I3b Pa3HBIX CUHONITUYECKUX TUTIOB B JICTHUE MECSIIbI
¢ OOIIMM TIPUXOIOM TETlIa JIJIsST 30HBI OJICACHEHUS B 1Ie-
JIOM, a TaKXe OTIEIbHO IS (DMPHOBOI 30HBI U 0bJIac-
1 abasauuu. B pabore momuepKuBaeTcsl, YTO TaKOM Me-
TOM OLIEHKU CBSI3M TOAOBOTO OajlaHCca ¢ CUHONTUYECKU-
MU TIpolieccaMM MOXHO MPUMEHSITh NPU HAJTUIUK
MHOTOJICTHUX PSIIOB METEOPOJIOTUYECKUX U TIISIIINOJIO-
TUYECKUX HAOIIOACHUI U JTUIIb B TOM CJIydae, €CJid TO-
JIOBOI OajaHC ompeielisieTCsI B OCHOBHOM KoJieOaHUsI-
MM JICTHEU aOJIsSIInum.
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X. XoMHKeC IpU MCCICAOBAHMUM MPUIUH Kojieba-
HUi1 OajaHca Macchl JIeMAHUKOB Ajbll U1 CKaHIMHABUU
HCIIOJIb30BaJl CUHONTUYECKUN MHIEKC, T.€. OTKJIOHEe-
HUE OT CpeaHeil BBICOTHI U300apUUYECKON MOBEPXHOCTH
500 rlla mo maHHBIM psIa a’pPOJOTMYECKUX CTAHIIUI B
6onpmom peruone: 0 — 20° B.x. m 40 — 50° c.m. misa
Amprt 1 0 — 20° B.o. 1 60 — 70° c.1mn. mist CKaHOUHABUU.
CormocraBiieHre GajaHca MacChl MCCIEAYEMBIX JICTHU-
KOB (IO TpW B KaXIOM paiioHe) U CHHOITHYECKOTO
WHeKca 00HAapyXKUBAET TECHYIO CBSI3b 3TOTO MOKa3aTe-
JIs ¢ KojiebaHUsIMU OajlaHCa MaccChl, HO BBIBOJBI Aeja-
I0TCS Ha Ka4eCTBEHHOM YPOBHE, MOCKOJIBKY HET IpO-
CTOM CBSI3M MEXIYy MHTEHCUBHOCTBIO 30HAJTBHOM IIMP-
KYJISIIIUUA ¥ KOJIeOaHUSIMU JICTHUKOB.

SUMMARY

1. The use meteorological data for analysis and
computation of glaciological parameters has the long his-
tory. When glaciology only originated as the independent
science, the investigators tried to connect air temperature
and precipitation amount with glaciers fluctuations as
most available and understandable physical parameters.
Later, since the thirties of the twentieth century, it was
established, that the real sources of glaciers ablation were
radiation components, mainly, the heat of solar radiation
as well parameters of the turbulent heat- and water
vapour exchange. The difficulty of their receiving, the
impossibility of extrapolation to large territories and
another time intervals led to the fact, the air temperature
started to be used as the main indicator for computation
of the melted snow and ice layer on glaciers.

2. The fundamental study of this question is the
work of V.L. Shulz, who used mainly the observations
records of snow-fields melting in the mountain regions of
the Middle Asia in the altitude interval of 1800 — 3700 m
and also on Imat Glacier. He calculated the values of
melted layer per 1° of the positive mean daily air temper-
ature (named the temperature coefficient of melting K))
for different temperature conditions and varied duration
periods. The mean value of K, was accepted as 5.5 mm
per 1°, deviations for 5-days periods were about 20%, for
decade — 7%. But V.L. Shulz noted, that such estimates
can be realized only for considerable territories — for
water basin, some height zones, but not for separate
snow-fields or glaciers. V.L. Shulz had many followers,
and during IGY and later many authors placed in their
works the values of K, for some glaciers, which varied suf-
ficiently in different regions and for different years. The
reason for these fluctuations of K, is the radiation factor,
which has considerable influence on the intensity of melt-
ing, especially for low temperature, close to 0 °C. It was
established, that the melting process takes place also, if
the mean daily temperatures are negative (up to -12 °C),
which happens undoubtedly, only when the income of
solar radiation is great.

3. For certain conditions the air temperature is the
indicator of heat balance, what depends on some meteo-
rological factors. As a rule the warm days are at the same

time sunny; turbulent flux of heat for air temperatures
above 8 — 10 °C is comparable with radiation balance val-
ues and in these cases evaporation is replaced by conden-
sation, giving additional heat to glacier surface. If the air
temperature is high, long-wave radiation balance is close
to zero or it becomes positive besides the air temperature
role in melting increases in those glaciated regions, which
are situated at low altitude and where the cyclonic activity
is developed in summer (for instance, in the Polar Urals).
All these factors determine rather close connection of the
air temperature with glaciers ablation.

4. The formula, got by V.G. Khodakov and
A.N. Krenke, is widely practiced in Russian glaciological
publications. It was based on the generalized records of
measurements in many geographical regions of the former
USSR territory, varied by latitudes and longtitudes. It
gave a chance to consider the connection of mean sum-
mer temperature and total ablation for great scope of both
parameters. Some authors express the opinion, that artifi-
cial combination of temperature and ablation in the
regions with heterogeneous climate is not quite correct
from statistical point of view, as the increase of correla-
tion coefficient is accompanied by simultaneous rise of
variance. Later altered coefficients were put into the main
cubic formula of mentioned authors for greater accuracy
of computations in various regions. This formula was used
for computation of the mean accumulation-ablationat at
ELA of glaciers, when some maps were making in the
World Atlas of Snow and Ice Resources.

5. On the basis of statistical analysis of meteorologi-
cal records, great amount as well radiation balance com-
ponents and ablation data on 14 glaciers of the Middle
Asia, V.G. Konovalov made quantitative estimation of
some parameters relation with each other and with daily
ablation layer for periods of 10 — 20 and 30 — 40 days.
The most high coefficients were received with ablation
layer and radiation balance (or short-wave radiation bal-
ance), lower — with air temperature (mode 0.5, on the
average 0.8). The connection of air temperature and radia-
tion balance is expressed by correlation coefficient of
about 0.7, that once more emphasizes the role of certain
weather types, favourable for melting specifically within
mountain of the Middle Asia regions, characterized by
great frequency of sunny days in summer. V.G. Konovalov
has got the regional formulas for melted layer calculation
for averaged periods of 10 and 30 days on basis of short-
wave radiation balance and air temperature, giving satis-
factory results, when the measured and calculated values
of melting were compared.

6. O.A. Drozdov and G.I. Mosolova have made the
detailed graphic analysis of the relationship between daily
ablation and air temperature or absorbed solar radiation.
They have used vast data, including the Polar Urals,
Dzhungarskiy Alatau, Pamirs and Pamir-Alay for short-
time periods (5 — 10 days). The results showed, that cor-
relation of melted layer only with one index in unreli-
able, as each of them (temperature or radiation) has
strong enough influence on melting rate, when the value
of the other is fixed. Consequently, the connection with
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it can be got only in small interval of fluctuations of the
other parameter.

7. Some authors (V.G. Konovalov, G.E. Glazyrin,
A.N. Krenke) used so-called balance-index, which
includes in one or another form the air temperature and
precipitation sums for ablation and accumulation sea-
sons. The author of this work has used these indexes for
estimation of mass balance of Tuyuksu Glacier for 17
years. The results showed, the rate of relation between
the measured and calculated values varies from 0.68 to
0.83 for different formulas. The absolute errors are in the
interval of +50 g/cm? per year, what shows, that estima-
tions precision is not very high. But these data can be
used for elucidation of the changes in the mass balance
tendency for long-term period.

8. In this chapter the results of meteorological and
glaciological parameters relations are presented on the
data of the investigations on three glaciers of the West
Canade (A. Letré guilly). As arguments the monthly sum
of precipitation and also mean minimum and maximum
temperatures for different months number (from 1 to 12)
are used for some meteorological stations. The analysis
results showed, that most satisfactory relations take place
for different glaciers, glaciological parameters and meteo-
rological stations, i.e., these connections are local. The
obtained formulas of the annual mass balance connection
with the temperature and precipitation have the different
form for different glaciers. On the basis of this work the
following conclusions can be made: the truly statistic
approach to computations of glaciological indexes does
not add much to our knowledge in this question and
besides it doesn’t solve the problem of glaciological
regional parameters estimation.

9. Multy-factor analysis of some meteorological
parameters connections with the values of melted layer on
the glacier was fulfilled for the short intervals (5 — 10
days) commensurable with the duration on one-two natu-
ral synoptic periods. It was made on the basis of detailed
measurements data of short-term mass balance on
Tuyuksu glacier in the summer periods of 1987 — 1989
(A.P. Voloshina, R.G. Golovkova, K.G. Makarevich).
The mean daily temperature, short-wave radiation bal-
ance (calculated on the basis of measurements in another
years for some weather types), the relative sunshine dura-
tion, amount of precipitation, low cloudiness and the
height of isobaric surface 500 hPa (on data Alma-Ata
aerological station) were taken as the arguments. Based
on these data correlation coefficients were calculated for
all possible combinations of enumerated parameters. The
most close connection of ablation value with one meteo-
rological parameter was obtained for temperature — 0.84;
for short-wave radiation balance it was equal 0.74. The
best connection with two parameters is characterized by
correlation coefficient 0.90 for the low cloudiness plus
temperature and sunshine plus the height 500 hPa. If the
number of correlated parameters increases, the rate of
connection doesn’t change (by 0.01 — 0.03), that testifies
to very small part of not explained variance, when the
number of arguments exceeds two. In spite of high corre-

A.Il. Boaowuna

lation coefficients when comparing measured and calcu-
lated values of ablation, in some days error reaches 30 —
40% if daily melted layer is more than 1.2 g/cm? and
more than 100 — 200%, if ablation rate is low. So,
described method can be used mainly for the establish-
ment of functional connections of the main factors,
determing the ablation rate for short-time periods.

10. Multy-factors two-stage analysis of meteorologi-
cal and glaciological parameters was made for several
ablation seasons on the basis of investigations on
Obruchev Glacier (the Polar Urals) in 1967 — 1975
(P.A. Shumskiy, A.P. Voloshina, M.S. Krass). At the first
stage of this analysis the influence of constant local factors
(altitude, slope angle, curve, exposition, role of mountain
ranges screening and the distance from the edge of glacier)
was studied, at the second stage — the role of varying
meteorological parameters (air temperature, wind speed,
duration sunshine, precipitation). The common correla-
tion coefficient of summer ablation and constant local fac-
tors is equal to 0.64, with some of them — from 0.45 to
0.13. The connection of summer ablation with meteoro-
logical parameters is noticeably higher: 0.89 with air tem-
perature, 0.75 with sunshine duration, 0.72 with winter
precipitation and it is very small with wind speed. Mean
square deviation of two-stage linear regression equals to
36.8+7.2 g/cm?, or 14.6+2.9% of summer ablation.

11. The work of M. Kuhn, made on the basis of data
from Hintereisferner Glacier and nearest meteostation in
1952/53 — 1981/82 may be an example of qualitative
estimation of meteorological parameters influence on
mass balance components and its total value. Two statisti-
cal methods of analysis were applied: a) the calculation of
standartized value of respective parameter deviation by its
dividing into individual deviation from 30-years mean and
b) so-called rank correlation, when the variables are given
into number in conformity with increasing or decreasing
their size. Then the studied groups of parameters, charac-
terized by the most and the least rank numbers, are com-
pared. In our opinion, the employment of such simplified
statistic methods, when initial data are averaged for great
periods, allow to make only approximate conclusions,
easily predicted.

12. The analysis of meso- and macroscale atmos-
pheric circulation processes is of great significance, when
the connections are studied with meteorological and
glaciological parameters and the causes of their fluctua-
tions for the large territories. In this chapter weather typ-
izations were described, worked out by some authors,
synoptic processes classifications, and also the method,
where quantitive criteria of great layer of atmosphere are
used for estimation of their connection with the near-sur-
face parameters.

Genetical weather typization, worked out by the
author in 1966, was used later for the computation of
summer ablation, when selecting some weather types
(anticyclonic, convectional without precipitation or with
it, and frontal) on the basis of nearest to the glacier mete-
orological station data, and the using measurement data
on some glaciers for the mean radiation balance values
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calculations for different weather types. The comparison
of measured and calculated values of summer ablation
showed satisfactory results (differences are about 10%).

In N.I. Belova’s works, based on the measurements
records in glaciated Altay region, the local qualitative
criteria were used (air temperature and cloudiness) for
determination of weather types. In total 7 types were
selected, for example — warm clear weather, cold slight
cloudy and so on. Frequency of these types differs in
limits of one basin or one glacier and is the function of
elevation, that testifies to the absence of genetic classifi-
cation signs.

V.A. Markin used for weather typization on
Dzhankuat Glacier (Central Caucasus) both macrocircu-
lation and synoptic processes, and also local weather con-
ditions (air temperature, sunshine, precipitation dura-
tion). Some subjectivity in selection of meteorological
parameters and synoptic processes takes place and thus
this typization is local, i.e., it can be used only for one
glacier and in small interval of height.

In the work of M.V. Volkova and A.A. Tikhanov-
skaya the original method for near-surface air tempera-
ture and glacial ablation computation is applied, based
on temperature measurements by radiosonding station in
the atmospheric layer 4 — 7 and 4 — 10 km (Zerav-
shanskiy range). Rather satisfactory connection for indi-
cated parameters are established — correlation coeffi-
cient between air temperature on the glacier and in the
layer 4 — 7 km totals to 0.77 — 0.91 for some glaciers;
connection of ablation and air temperature in the same
layer is a little lower — from 0.53 to 0.72. It is obvious,
that this method of ablation amount estimation is signifi-
cant in itself, but it can be used together with other
research methods of meteorological and glaciological
parameters connection.

13. To estimate the role of some synoptic processes
in summer and annual mass balance of glaciers, the
detailed work (B.T. Alt) was fulfilled on the basis of
measurements data on the ice cap of Devon island
(Canadian Arctic archipelago). Meteorological and
energy characteristics, annual mass balance in firn and
ablation area, as well as daily synoptic maps for sea
level, 850- and 500-mbar surfaces were used. As the
result of all these data analysis there main synoptic types
(and in each of them — two subtypes) were selected,
influencing in different ways the rate of melting on gla-
cier. In the foundations on these types classification the
time of season (before, during and after finishing of
melting) and tracts of cyclones were put. The statistic
analysis gave the opportunity to find indexes, expressing
the connection of different synoptic types in summer
with energy balance for the intire glaciated zone as a
whole, and also separately for firn and ablation areas.
The following conclusion was made in this work: this
method of mass balance connection with synoptic
processes estimation can be used, if there are long-term
meteorological and glaciological data and only when the
annual mass balance is determined mainly by fluctua-
tions of summer ablation.

When searching the causes of glacier mass balance
fluctuations in Alps and Scandinavia, H. Hoinkes used
the deviation of isobaric surface 500 mbar from its mean
height on the basis of data for some aerological stations in
the large region: 0 — 20° E and 40 — 50° N for Alps and
0 — 20° E, 60 — 70° N for Scandinavia. The comparison
of mass balance for studied glaciers (three in each region)
and synoptic index indicates the close connection of mass
balance, but the conclusions are made at the qualitative
level, as there is not simple connection between the
intensity of zonal circulation and glaciers fluctuations.
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3akioueHune

OCHOBHBIC UTOTM OOIIMPHBIX METEOPOJOTUIECKUX
HCCIIeOBAaHMI Ha TOPHBIX JIGAHWKAX B IpaHMIAX OBIBIIE-
ro CCCP, nposomubiuxcs B 50 — 80-e rompr XX croe-
THsI, YCIIOBHO MOKHO Pa3NneinuTh Ha IBe KaTeropuu. Bo-
TIepPBbIX, 3TO HAKOIJICHWE W aHaJ13 JaHHBIX O XapaKTepe
METEOPOJIOTUYECKUX M CUHONTUISCKHMX TPOLIECCOB, TEIl-
JIooOMeHe, Me30- ¥ MUKPOKJIIMMATE 110 OOJIBIIIOMY YHUCITY
JISAHUKOB B PsIIc TOPHO-JICTHUKOBBIX PailOHOB, Pe3yiib-
TaTOM Yero ObUIO paciiMpeHUe HAaIlMX 3HAaHWK O Tpo-
1ieccax BHEITHEro MacCOHEeprooOMeHa JIeAHUKOB. DTU
pE3yAbTaThl MIMPOKO WCITOJIB3YIOTCS TPU PEIlleHU psiaa
MPUKJIATHBIX 33Jad — YCTAHOBJICHUM JIOKAJBHBIX U pe-
TMOHAJIBHBIX CBSI3¢i METEOPOJIOTMUECKUX U TIISIIMOJIOTH -
YeCKMX MapaMeTPOB Ha YPOBHE 3MIUPUYCCKUX (POPMYIT
M MaTeMaTU4eCKUX Mojeneii. Jpyroit, Ha MeHee BaXKHBIM
WTOT 3aKJIIOYACTCS B PA3BUTUM METOAUICCKUX OCHOB IS
60Jice TOYHOTO U3MEPEHMS U pacyeTa KOMITOHEHTOB TeTl-
JIOBOTO OajlaHca, HEKOTOPBIX TJISIIIMOKIMMATUIECKUX T10-
Kazaresieif, a TakKe JUISl COBEPIICHCTBOBAHUS YXe UMe-
IOIIUXCS CITOCOOOB UX OIEHKU.

ITo 0GBEKTUBHBIM MIPUYMHAM XapaKTEPUCTUKH JIe-
MEHTOB METEOPOJIOTUYECKOTO PEeXHMMa M TETUIOBOTO 6a-
JJaHCa TIOJIyYeHBI, KaK TMpaBWIO, JUIIb Ha HEOOIbIIOM
qucie JeMHUKOB 32 HeTIPOAOIKUTEIbHBIC TTIePUOIBI Bpe-
MEHMU, MO3TOMY HEPEIKO OHM MMEIOT OrpaHMUYEHHYIO CO-
MTOCTaBUMOCTb JIJISI Pa3HBIX PETMOHOB M, YTO CaMOE BaXK-
HOE, He MOTYT OBITh MCITOIb30BaHbI TSI KIIMMATUISCKUX
OLIEHOK M3-3a KPaTKOBPEMEHHOCTH HAOJNIONCHUN U WX
MaJioil perpe3eHTaTUBHOCTU. MICKITIOUeHNEe COCTaBIISIOT
pE3yAbTaThl UCCIICAOBAHUI Ha KPYIJIOTOMMYHBIX CTAIMO-
Hapax (1emHuku Mapyx, A6pamoBa, Tyiokcy), rioe MeTe-
opoJiorTM4YecKre HabJNIoAeHUST BEJNCh B TCUEHUE He-
CKOJIBKUX JIET B eproa MeXayHapoaHOTO TUAPOIOTHYE-
ckoro necsatuietust (1965 — 1974 rr.) m mo3xe. OgHaKo
(HacKOJIbKO HaM M3BECTHO) TOIBITOK MPUBEACHUS OC-
HOBHBIX METCOPOJIOTMYECKUX ToKa3aTejeil K MHOTOJIeT-
HUM DsiiaM He ObUIO C/IeJIaHO M Ha 3TUX OOBEKTax.

Haubonee cpaBHUMBI pe3ybTaThl U3MEPEHUST KOM-
ITOHEHTOB paJMallMOHHOTO GajiaHca, IMoIydyaeMble WHCT-
pPYMEHTaIbHBIM TTyTeM. Ho BO3MOXHOCTH MX COBMECTHO-
rO aHajM3a JJIsl Pa3HbIX JIEAHUKOB TaKKe HECKOJBKO OT-
paHMYEHBI TI0 PSAY TPUYMH, a UMEHHO: a) M3-3a 3Hauu-
TeJIbHOM M3MEHYMBOCTHU TapaMeTPOB paaIMallMOHHOTO
SHeproodMeHa B Ipeesiax JeAHUKa, 00yCIOBICHHON TH-
ITOM TIOBEPXHOCTH (CHET, JieN), CTeTIeHbIO 3arpsI3HEHUST 1
VBIaXHEHHOCTU (M3MEpeHUsl, KaK MpaBuUjIo, BEJIUCHh B
OOHOM-ABYX ITYHKTax); 0) M3-3a pa3HOU (hOPMEI IIpeI-
CTaBJICHUSI TaHHBIX B CTAThSIX M MOHOTrpadusAX MO OT-
JIeIbHBIM paiioHaM (ITepuoIbl OCPETHEHMS]) U HEOMUHA-
KOBOM JJIUTEIPHOCTA HAOMIONEHMI (Jallle BCEro He OX-
BaThIBaBIIUX Teprof abasamnuu). TeM He MeHee, Mbl BbI-
TTOJTHUJIM HEKOTOPBIEe 000OIIEHUST COCTABIISIONINX Paava-
LIMOHHOTO OajlaHca M €ro UTOTOBOM BEJIMYWHBI TI0 PSITY
TOPHO-JICTHUKOBBIX PailOHOB.

Kak 6bU10 BBISICHEHO TOCJE IJIUTEIBHOTO0, MHOTO-
JIETHETO Teprofa TeIIo6aJaHCOBBIX pabOT Ha TOPHBIX
JIEMHUKAX, TYpOYJCHTHBIE COCTABJISIONINE TEIJIOBOTO Oa-

JIaHca, TToJTyJaeMble TI0 MaTepraiaM TpaaIueHTHBIX HaOIr0-
JIEHUI, Tal0T HEeOTpeIeJIeHHbIe Pe3yJIbTaThl, YTO CBSI3aHO C
WCTIOb30BAaHUEM PAaCYETHBIX METOMIOB, “TIEPEHECEHHBIX C
pPaBHUHBI, TIe He HAOMIOMAeTCs TAKUX TITyOOKUX MHBEPCHIA
U CTOJIb 3HAYMTEIBHON YCTOMUMBOCTY BO3IyXa.

IMpu HUBKKMX TeMIepaTypax B IPWICTHUKOBOM CIIOE
BO3/IyXa pOJIb TYpOYJIEHTHOTO TeTUIOOOMEHa B IMPUXOI-
HOI 4acTW TeIUIOBOro OajlaHca MpeHeOpeKMMO Maja u
HaXOIUTCS B TMpenetax OIIMO0K M3MEpPEeHUN OCHOBHBIX
COCTaBIISIIONIMX (paguallMOHHOTO GajaHca W 3aTpar Tell-
JIa Ha TasiHUe WM ao0ssuuio). [loaTomy mpuMeHeHue To-
TO WJIM WHOTO METOJa pacyera He OTpaxkaeTcsl Ha OOIIMX
pe3ysbTaTax, U MpU CPaBHEHUM M3MEPEHHBIX M PacCuu-
TaHHBIX BEJIMYMH TassHUSI PACXOXKIECHMS MOTYT OBITH He-
BEJUMKU, YTO OOBIYHO yOEeXITaeT aBTOPOB TOM WJIM WHOM
paboThl B MPaBMWJILHOCTA BBIOPAHHOTO MMH CITOCO0A Ha-
XOXKIEHMST TYPOYJICHTHBIX ITOTOKOB Teruia u Biaaru. Kpo-
M€ TOTO, B OOJBIIMHCTBE FOPHO-JICIHUKOBBIX PaliOHOB
(xpome 3amagHoro Kaskaza m Aurast) mpeoOjiagaeT McC-
MapeHue W, TaKUM oOpa3oM, MOTOKU TeTula, yJacTBYIO-
mue B TypOYJEHTHOM OOMEHe, YaCTUYHO WJIU IOJTHO-
CTBbIO KOMIIEHCHUPYIOT APYT Apyra.

OcobeHHO BaxHa oOcyxXmaemas IpobiemMa B TexX
paifoHax, Tie TeMIieparypa Bo3ayxa Ha JISMHUKaX TOCTHUTa-
er 10 — 15 °C, a BemMuMHBI TypOYJICHTHBIX IIOTOKOB TEILIA
U BJIaTY COCTABJISIIOT YK€ 3aMETHYIO CTaThio Tipuxona (Win
pacxojia) M COMOCTaBUMEBI ¢ PaAvAIlMOHHBIM OajlaHcoM. B
9THX CJIy4yasx olMOKM Ipu pacuere P u LE MOryT OBITh
3HAYUTEJIbHBIMU, YTO Y OBUIO YCTAHOBJICHO KOCBEHHBIMM
criocobamu. Ha ocHOBe M3I0XXKEHHOTO BHIIIE CTAHOBUTCS
TTOHATHBIM, TIOYEMY MBI YIASIWIN CTOJb Majloe BHUMAaHUE
aHaJM3y CTPYKTYPHI TETJIOBOrO OajaHca MOBEPXHOCTH
TOPHBIX JIGAHUKOB, TaHHBIE O KOTOPOI MMEIOTCSI B MHOTO-
YUCJIEHHBIX PabOTax MO UCCIICAyEMOMY BOIIPOCY.

Haubonee 3HaunTeNbHBIC YCTIEXW B Pa3BUTHUM TJISI-
LIMOMETEOPOJIOTUY TOPHBIX CTPaH 3a MCCICAYEeMBIi Tie-
pYoj, TI0 HallleMy MHEHWIO, ObUTM JTOCTUTHYTHI B CJICIYy-
IOIINX HAITPaBICHUSIX.

1. bouna paspabomana kaaccugurxauus munog no-
éepxHocmu JICHUKOB MO CTENEHU MX 3arpsS3HEHHOCTU U
YBIQKHEHHOCTH, a TAKXE NOAY4eHA KOAUHeCMBeHHAsl Xa-
pakmepucmuka aib6e0o Kaxaoro TUIa Ha OCHOBE CTaTH-
CTUYECKOM 00pabOTKM pe3yIbTaTOB €ro U3MEPEeHUN BO
MHOTHX TOpPHO-JIeTHNKOBEIX paiioHax (B.I'. KoHoBanos).
DTO AaeT BO3MOXKXHOCTh TPUMEPHOI OLIEHKU aTb0ea0 OT-
NIeJIbHBIX YYaCTKOB TTOBEPXHOCTU JICAHUKOB M pacuera
bajaHca KOpPOTKOBOJIHOBOW paavalliy MO Pe3yJbTaTaM
CTallMOHAPHBIX HAOMIOACHUIM B OMHOM-IBYX ITyHKTaX.

2. [MpennpuHsTH TONBITKU onpedeieHus aibbedo
éceil nogepxHocmu ae0HUKa WA ero OOJIBIIIOTO yYacTKa Ha
OCHO6e OUCMAHUUOHHBIX HAOAI00eHuli ¢ TIOMOIIBIO aIbbde-
noMeTpa U (HOTOChEeMOK (C caMoJieTa, BepToJieTa WU C
BBICOKOIT TOuKM Ha xpebte) (A.M. I'punbepr). OoHoBpe-
MEHHO ajnb0eno M3MepsIoch BO MHOTMX TOYKaX Ha IO-
BEPXHOCTH JICTHUKA. DTOT CITOCOO OTpeneieHus aiboeno
3aCJTy>KMBaeT BHUMaHUSI, IIOCKOJIbKY JIae€T eMHCTBEHHYIO
BO3MOXXHOCTb OXBAaTUTh OOJIBIIYIO TJIOIIAAb, HO M3-3a
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TEXHUUYECKUX TPYAHOCTEN M OOJNBIINX NEHEXHBIX 3aTpaT
OH He TOJTYYMJI TaTbHEHIIEero pa3BUTHSI.

3. Ha ompeneneHHOM 3Tane pa3BUTUST KOMITBIOTEP-
HOU TEXHOJOTUM CTajla BO3MOXHOU paspabomkxa memo-
Juku pacuema cocmagisOuux paouauuonHozo baianca
041 6celi nogepxHocmu Ae0HUKA C Yy4eTOM pa3Nnuvuil B
OpMEHTAIIMU UM YyIjaX HaKJIOHa €ro OTIEIbHBIX YYaCTKOB
(A.I1. YepkacoB). PacueTsl BBIIIOJHSIIOTCSI HA OCHOBE
CTaIlMOHAPHBIX aKTMHOMETPUIECKUX HAOIIOACHUI B OfI-
HOM-JIBYX TOUYKaX JIeAHUKA U MHOTOKPATHBIX U3MEPEHUI
anbbeno pa3HbIX BUIOB JICMTHUKOBOIW MmoBepxHOcTH. [Ipu
3TOM JUISl YCTAHOBJICHUSI CBSI3W OTAEJIbHBIX METEOPOJIO-
TMYECKUX DJIEMEHTOB M PEKOHCTPYKIIMU PaaIUallMOHHOTO
GanaHca MCITOJB3YIOTCS TakKKe MaHHbIe Oavkanimeil K
JIEMHUKY METCOCTaHIIUM.

4. YCTaHOBJIEHO, UTO HA 20PHbBIX AeOHUKAX UHBEPCUS
memnepamypsl umeem adBeKmMuHoe NPoucxoxcoenue, T.c.
obOpasyeTcsl He TOJBKO BCJIEICTBUE OXJIAXKICHUS CaMOTO
HUKHETO CJIOSI BO3AyXa, a B OCHOBHOM IIOJ BIMSTHUEM
Macc TeIIOTO BO3[ayXa, MOCTYIAIOIIEeTo U3 JOJUHBI MpU
XOPOIIO Pa3BUTON TOPHO-TOJUHHON HMPKYIALIUA U
(1K) ¢ HarpeThIX CKJIOHOB, HOUBI0 — mpu (EéHax. DTOT
(akT umeeT OobIlIOe 3HAYCHUE TPU aHAIU3E TEMITepa-
TYPHBIX TIpoduiiel C IeNbl0 Pa3paboTKM ONMTUMAJIbHOM
METOJUKU OLIEHKM TYpOYJICHTHBIX KOMIIOHEHTOB TETLIO-
BOro OajaHca, a TakKKe NP OIpeneIeHU TeMIlepaTyp-
HOTO CKayka M pacyeTe BepTUKAJIBLHOTO TPaIveHTa TeM-
TepaTyphl ISl BCeii MOBEPXHOCTH JICTHUKA.

OTMeTHM, 9TO Ha GOJIBIIIMX MTOKPOBHBIX JIETHUKAX B
ApKTHKe 1 AHTapKTHAE WHBEPCUM (DOPMUPYIOTCSI B OC-
HOBHOM B pe3yJIbTaTe PaavualliOHHOTO BBIXOJIAXKUBaHUS
B HOUHBIC Yachl, © OHU OCJIabEeBalOT P CUJIbHBIX BET-
pax, B TO BpeMsl KaK TOpHbIe aIBeKTUBHbIE WHBEPCUM C
POCTOM CKOPOCTH BETpa YIyOJIsIIOTCS.

5. B mpuiemHUKOBOM cJloe BO3/yxXa Ha HEKOTOpOI
BBICOTE B OIPEIEICHHBIX YCIOBUSIX MPOUCXOAUT pesKoe
noeviuenue memnepamypolt, m.e. “uziom” npoguasn, Ha-
36aunstii. “mepmoxaunom” (G. Liljequist; B. Holmgren;
WN.I'. Mockanenko, [.b. CraBuckuii). Haunbomnee sipko
3TOT (peHOMEH BBIpakeH Ha IMOKPOBHBIX JIEAHUKAX, HO
MOXeT HabJIoIaThCsl U Ha TOPHBIX. BhIcOoTa TepMOKIMHA
KoJiebaeTcs B Ooybpmmx Ipeaenax — oT 0,5 M mo He-
CKOJIBKUX MeTpOB. Bo3MOXXHBIE TTPUUMHBI €T0 06pa3oBa-
HUS MOTYT 3aKJI0YaThCcs B TMEPEXoje OT JIAMUHAPHOTO
pexuMma K TypOyJeHTHOMY Ha KaKO#-TO BBICOTE, B TO-
JABJICHUU TypOYJEHTHOCTH TP CTOKOBOM BETpe B 30HE
€ro MaKCMMAaJIbHOI CKOPOCTH, JIMOO B HAPYLIEHUU OJHO-
POMHOCTA U CTAIMOHAPHOCTU IMOTOKA TMPU aIBEKIIUU
TETJIOrO BO3ayXa CO CKJIOHOB.

JIJIsT MAKPOKJIMMATA W XU3HEAeSITeIbHOCTH JIETHU-
KOB B JIETHUI Ce30H (haKT CYIIECTBOBaHUSI TEPMOKIMHA
MMeeT BaXHOe 3HAaYeHUE, IMOCKOJIbKY OH OTHENSET HUK-
HUIA, XOJIOTHBIA BO3MYX OT OCTaJIbHOM, 0OJiee TEIION Mac-
Chl, TEM CaMBbIM CHIXasl TOCTYIUICHUE Teria K JICAHUKY.
Bo3MoxxHOe Hanuyue TEPMOKJIMHA CJIeAyeT YIYUTHIBATh
MpM pa3paboTKe METOAOB pacyeTa MmapaMeTpoB TypOy-
JIECHTHOTO OOMeHa Ha JISAHUKAX W ONpeaeeHUN BepXHETO
VPOBHSI, HA KOTOPOM M3MEPSIIOTCS BEIMUYMHBI METEOPOJIO-
TMUYECKUX TTOKa3aTesieil, HeOOXOMUMBIX JUTS pacyeToB.

6. TIpy OTCYTCTBMM HAIEKHBIX PAaCYETHBIX METOIOB
ornpeneeHs] TYpOYJEHTHBIX COCTaBJISIONINX TEIJIOBOTO
baylaHca MCKIIOYUTEIbHYIO 1IEHHOCTbh UMEIOT HEMHOTO-
YUCJICHHBIE PE3YyJIbTaThl MPAMbBIX UMEPeHUIl ucnapenus Ha
BBICOKOTOPHBIX JiemHUKax. Hanboiiee MoHbIe CBeACHUS
00 WCITapeHUr TPHM Pa3HBIX TUIAX MOTOABI MOJYyYEHBI
M.M. JleGeneBoit Ha JeAHUKAX BOCTOUYHOTO M HOXHOTO
ITamupa. Ha ocHOBe 3TUX TaHHBIX €10 TTOCTPOSHBI KPUBBIC
U3MEHEHUs UCTIapeHUs ¢ BBICOTON M reorpaduuecKoi
mmpoToi mist yenoBuii CpenHeit n LlenTpanpHoi A3nm.

7. 1o pe3ynbratam psiga paboT, 0000IIAIOIMINX TaH-
Hble 00 OCHOBHBIX KOMITOHEHTaX TEIJIOBOTO OajaHca u
MHTEHCUBHOCTHU aOJISIIIUK 3a OTpPeAcICHHbIE TIEPUOIbI
BPEMEHU KOCGEHHbIM HymeM OUeHeH 6KAad mypoOyieHmHoi
cocmagaarowell B TIPUXOIHYIO YacTh TEIUIOBOro OajiaHca
B 3aBHCHMOCTHY OT TeMITepaTyphbl BO3/yxa M OajaHca KO-
potkoBosiHOBOM pammaunu (O.A. dposmos, I'1. Moco-
JIoBa). YCTaHOBJICHO, 4YTO TIPU TeMIIepaType BO3IyXa HU-
xe 10 °C (opumeHTHPOBOYHO) paauMallMOHHEIN OalaHC
TMOJTHOCTBIO 0OeCIIeYnBaeT 3aTpaThl TeTUIa Ha aOJISILIMIO 1
4acTh €ro PacXoayeTcsl, BO3MOXHO, Ha UCTIapeHue, Tpo-
rpeBaHMe U JUIMHHOBOJIHOBOE M3TydeHue. [1pu TeMmepa-
Typax Beie 10 °C gonst OataHca KOPOTKOBOJIHOBOI pa-
IWalMU B TETIJIOBOM SKBUBAJICHTE TasHMSI COCTaBIISICT
sk 50 — 70%, ocTaabHOE TEIIO TIOCTYITaeT B Pe3yilb-
TaTe TypOYJICHTHOTO TeIJIOOOMEHa.

IMTonoGHbIE BBIBOABI ObUIM CAEIaHBl HAMU M Ha OC-
HOBaHUWU aHaJM3a CBsI3eii J0JM OajaHca KOPOTKOBOJHO-
BOIi paMaliiy B TEIJIOBOM SKBUBAJICHTE aOJISIIIUM TI0 pe-
3yJbTaTaM HaOmomeHui Ha jJemHukax CpemHeill A3un
(B.I'. KonoBasoB). B utone u aBrycre Ha ypOBHSX HILKE
3,4 kM (T.e. Tipu TemIieparype Bo3myxa Beime 8§ — 10 °C)
pagualoOHHBINA OanaHc obecrieunBaeT Juiib 65 — 80%
SHEePruu, pacxoayeMoil Ha abJSInIo, OCTaIbHOE — TYp-
OYJICHTHBII TTOTOK TeTula M3 BO31yxa (YacThb KOTOPOTO B
5TOM PEeTMOHEe MOXET OBITh 3aTpaucHa U Ha UCTapeHue).

Takum TIpoCTEIM cITIOCOOOM Ha OOJIBIIOM (paKTHIE-
CKOM MaTepuajie MOXHO J0Ka3aTh, UTO CYIIECTBYIOIINE B
HacTosIIee BPpeMsT pacueTHBIE METObI OTIPEACICHUS Typ-
OYJICHTHBIX TTOTOKOB TeIlJIa M BiIaru (IpUMEHEHHe KOTO-
pPBIX aeT 3HAYMTEJIbHO MEHBIINWE BEJIMYUHBI) BPSI JIU
11eJ1Ieco00pa3HO MCIOb30BaTh NP TIIyOOKMX MHBEPCHUSIX
Ha TOPHBIX JICTHUKAX.

8. OmHa u3 Haubosiee BaXXHBIX METOAMYECKUX pa-
00T, BbIMOJIHEHHas enle B nepuog MIT — ato onpedeae-
Hue cOGOKYnHoU 00au mypoOyieHmH020 menia u menioeozo
akeusairenma Koundencauuu (P+LE) xak oCTaTOYHOTO
YyjaeHa TIpU M3MEPEHUM paguallMOHHOro OajaHca W 3a-
TpaT TeIJja Ha TasHue 044 6cell NOBEPXHOCMU AeOHUKA
(B.H. Amamenko, negunk MUTTAH). Takum obpa3zom ObI-
JIA pellieHbl HECKOJIBKO 3a1a4: a) HalJeHbI NeCTBUTE b~
HbIEe BEJIMYMHBI TYpOYJICHTHOM COCTaBJISIONICH, OTIMYa-
foIIMecs] OT pacYeTHBIX Ha TIOPSIOK; 6) OLIEeHEH OTHOCH-
TEeJbHBIN BKJIaa TYpOYJISCHTHOTO KOMITOHEHTa B 00IIee
KOJIMYECTBO TeIlIa, pPacXOMyeMOro Ha TassHue — Ha cyO0-
apKkThueckux Jenaukax IloisipHoro Ypaja oH cocraBJisi-
eT B cpeaHeM 50%; B) ycTaHOBJICHBI 3HAUYUTEIbHBIC KO-
nebanus BenmnmuuH (P+LFE) B npenenax degauka (ot 20
1o 80%); T) OTMEYEHO, YTO U3MEHYMBOCTh 3TOM COCTaB-
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JIAIONIEH TeIutoBOTo OajaHca 3HAUYMTEIbHO OOJbBIIE, YeM
paaMalMoHHOro OajlaHca, U OHa COIMOCTaBMMa C reorpa-
¢uaeckoit n3MEeHIMBOCTEIO (P+LE). DT BBIBOIBI OBLINA
MOATBEPXKICHBI HAIIMMU KCCenoBaHusIMA B 1977 1. Ha
npyroM neaHuke [lomsiproro Ypana (O6pydesa).

9. OmpenesleHHYIO 1IEHHOCTh TPEICTaBISIOT He-
MHOTOUYUCJIEHHBIE pe3yabmamol a’spoaocuteckux Haobaiode-
Huil HaJl TOPHBIMY JIEAHUKAMU U B TIPMMbIKAIOIIEH YyacTu
IIOJIMH, XOTSI HA UX OCHOBE CHelaTh Kakue-1nbo 0600-
IIAIoNIMe BBIBOIBI OUEHb TPYIHO. YCTAHOBJIEHA OIpelie-
Jgomas poyib XapakTepa peibeda B popMuUpoBaHUM
TOJIIIUHBI U TIOBTOPSIEMOCTU CTOKOBBIX (TOPHOTO W JIe/I-
HUKOBOTO) U JOJUHHOrOo BeTpoB. Haumbosbiias Mol -
HOCTb TOPHOTO U JIOJIMHHOTO TOTOKOB ObLi1a 3a(hUKCUPO-
BaHa B paitoHe negHuka @enuenko (O.A. JIpo3noB); Kak
MpaBUJIO, OHA COBMANACT C BEPTUKATbHBIMU pa3MepaMM
BMeInaromei 1oauHbl. [IpuMepoM HUBETUPYIOLIEH PO
penbeda MOXKeT CITYXXUTh TOJIMHA JieqHUKa TyroKcy, Kpy-
TO OOpbIBaIONIAsICSI HIDKE IPEeBHEM MOPEHBI Y €ro KOHIIA,
BCJICIICTBHE YErO TEIUTbI BO3MyX W3 HIDKHEW J4acT J0-
JIMHBI MPAKTUYECKW Ha JIEMHUK He TTPOHUKAET.

JlemHUKOBBII BeTep MMEET HEOOJBIIYI0 MOIIHOCTh
IaXke Ha KPYIHBIX JemHukax (He Oomee 100 — 200 m),
MaKCHMYyM CKOPOCTH Yallle BCeTo (DUKCUPYETCST Ha YPOB-
He 10 — 20 M OT ITOBEepXHOCTH JIEAHUKA (IO a3pOJIOrrde-
ckuM HabOmoneHusM). Ho ero posib upe3BhIYaiiHO BEJIM-
Ka B U3MEHEHWH BePTUKAJIBHOTO TTPOGUIIST CKOPOCTU Be-
Tpa B CaMOM HIKHEM cJioe Bo3ayxa (MaKCMMyM CKOpPO-
¢t otMedaeTcss Ha BeicoTe 0,5 — 1 M), OCKOJBKY 3TO
onpeesIsieT XxapakTep TypOYJIEHTHOTO MepeMelTnBaHMSI.

BausiHue MecTHOM HUMPKYJISLMKU Ha BEJIMYUHBI OC-
HOBHBIX METEOPOJOTMYECKUX MOKa3aTesIei ClieayeT yau-
THIBaTh TIPU OTPENEICHUN ONITUMAIBHOTO MECTOIOJIOXE-
HUST BPEMEHHBIX METEOTIOCTOB BHE JIeMHUKA — OHHU
JIOJDKHBI HAXOMMTBCSI BHE 30HBI BO3AEUCTBUSI MECTHBIX
ITOTOKOB, OCOOEHHO KaTabaTuieckux BeTpoB. IIpm pac-
4yeTe CpemHeil TeMIepaTyphl BO3Iyxa Ha JIETHUKE 110 TaH-
HBIM METEOCTaHIIMY TaKKe Ba’kHA OLICHKA €€ TOJIOXKCHUS
B OMpeAe/ieHHBIX YCIOBUSIX pesibepa — Ha ITHE JOJIMHBI
(“xonomHbIe” cTaHIUM) JTMOO HA CKJIOHE (“Tembie”);
TocIeIHee TIPEATOYTHUTEIbHEE.

10. B mpomecce aHanm3a pe3ysIbTaTOB MCCIIEIOBA-
HUI HA TOPHBIX JIEAHUKAX BBISIBUJIUCH 064 AAbMEPHAMUG-
HbIX nodxoda K onpedeaeHuro “memnepamyprozo ckaixa’:
B OCHOBE OJTHOTO M3 HUX JIEXXUT 3aBUCUMOCTb 3TOTO I10-
Kazaresa oT pa3mepoB jgenHuka (B.I. Xomakos), a apy-
roro — €ro cBsI3b ¢ TeMmeparypoil Bo3myxa (H.B. /laBu-
nmoBud, A.Il. Bonommua u ap.). B mepBoM ciaydae B Ka-
YeCcTBE OCHOBHOTO apryMeHTa MCIIOJIb3YeTCsS IIMpUHA
JIeTHUKA WK €To TUTolnanb. TeMrepaTtypa Bo3myxa, Tpu-
MeHsieMasl BO BTOPOM ciIydae, M3MEepsIeTCsT Ha TOi XKe ab-
COJIIOTHOM BBICOTE, YTO W Ha JIEHUKE, HO BHE TpeIeoB
BJIUSHUS JISTHUKOBOTO BeTpa. BOo3MOXEH TakxKe pacyeT
TEeMITepaTyphbl C YYETOM €€ BepTUKAJIBbHOTO TpajneHTa OT
omxaiiireit MeteoctTaHIIM. OYeBUIHO, YTO CYIIECTBY-
IOT pa3anyusl B BEJIMYMHE TeMIIepaTypHOTO cKadka, OIl-
peneICHHOTO ABYMST 3TUMU CITIOCOGAMU.

Wccnenosanus H.B. JlaBumoBu4 mo3BOIMIN yCTa-
HOBUTb, UTO 3HAYEHUe MmeMnepamypHo20 CKa4ka He ocma-

emcs NOCMOAHHLIM HA NPOMANCEHUU 6Ce20 AeJHUKA, €TO
MaKcUMaJbHasl BEeJIMYMHA, OYEBUIHO, HAXOMUTCS B BEPX-
Heil yacTy 06JIacTh abJISIIUU, YTO OOYCIOBJICHO B OCHOB-
HOM ocjlabJieHueM BIMSHUS JOJIMHHOTO BEeTpa W YBEJU-
YeHWEM IIMPUHBI JiegHrKa. CBsI3b TEMITEPaTypHOTO CKay-
Ka C TeMITepaTypoil Bo3myxa UMEeT JIOKATbHBIM XapakTep
Y 3aBUCHUT OT BUIA TMOACTUJIAIONICH MOBEPXHOCTH BHE
JIeIHUKA, TAe OHa U3MepsIeTcs, a Takke oT (hopMUpOBa-
HUST TEMIIEPATypHOTO peXXrMMa Ha caMOM JIeAHUKe. Tem
He MeHee, Mo pe3yjabTaTaM MccienoBaHuii B CKaHAWHA-
Bun, Ha KaBkase, Anrae, Taup-1llane H.B. JdaBumoBma
OblJIa yCTAaHOBJIEHA JOCTATOYHO HajeXHasl CBSI3b TEMITe-
paTypbl BO3lyXa Ha JIeMHUKE W BHE €ro, KOTopash MOXeT
OBITH MCITOJIB30BaHA JIJIS1 pacyeTa MHOTOJICTHUX 3HAUCHMIA
TeMIiepaTypHoro ckauka. O6oo6mennsie A.H. Kpenke
CBEJICHMSI O TeMIIEPaTypHOM CKadykKe B TOPHO-JIEAHUKO-
BBIX paiioHax ObiBiero CCCP moka3sIBaloT, 9TO 3TOT Ma-
pameTp Koe0aeTcss B OCHOBHOM B mipeaenax 1 — 3 °C.

OcTaeTcsi OTKPBITBIM BOITPOC O TOM, B KaKOM CiIydyae
BEJIMUMHA TEMITEPaTypPHOTO CKauykKa MCTUHHAs: a) TIPU OIl-
penejeHur pa3HOCTH TeMIlepaTyp, M3MEPEHHBIX Ha Jied-
HUKe ¥ OOKOBOI MOpeHe; 0) OH pacCUMTaH MO BEPTUKAJIb-
HOMY TPagueHTy OT HOJVMHHON METEeOCTaHIINU; B) CKauOK
MOJIyYEH TIPU COTIOCTaBICHUM TeMIIepaTyphl BO3AyXa Ha
JIEMHUKE W B CBOOOJHOI aTMocdepe Ha TOM Xe BBICOTE,
0 U3MEPEHMSIM OJIVKAMIIe a3pOIOTUIECKOM CTAHIINM.

11. Beauuuna sepmuxaisnozo memnepamypHozo 2pa-
OJuenma B TPEleax JEIHUKA CYUieCmeeHHO 3aeuUcum om
cmeneHu GAUAHUS 20PHO-00AUHHOU WUPKYAAUUU U AeOHUKO-
6020 éempa B e€ro pa3HbIX 30HaxX. B Tex ciyuasx, korma
POJIb TETJIOTO TOJMHHOTO TTOTOKA HUBEJIUPYETCS TOPHBIM
MpensITCTBUEM (HAIpuMep, BUCSYas NOJWHA JICTHUKA
T'onmyomna B Kupruszckom xpe6Te), rpaareHT TeMIIeparTy-
pPBI OJIM30K K €ro BeJIMYMHE ISl HEJIeTHUKOBON MOBEPX-
HOCTU B ropax, T.e. okono 0,6°/100 M. I1p1 MHTEHCHB-
HOM BO3JEHCTBUM KaTabaTUYeCKUX W JOJUHHOTO BETPOB
B UX PETryJIApHOM CMeHe B TEUEHHE CYTOK TPalueHT MO-
xeT MeHsATbes oT 0,5°/100 M, ecnu Bech JIEMHUK Haxo-
JIATCS B 30HE BJIWSIHUSI CTOKOBBIX BeTpoB, 1o 1,4°/100 m
B T MEPUOJBI, KOTIa MyHKThl HAOIIONEHUI B BEpXHE U
HIDKHEH 4acTaX JieMHWKa HaXOASITCS TOJ BO3ICUCTBHEM
pa3HBIX TTOTOKOB. DTH, TMO-BUINMOMY, 3KCTpeMalbHbIE
BEJIMUMHBI ObUTA 3a(hUKCUPOBAHBI HAMU B 001aCTU abisi-
muu nenHuka Mensexxuit Ha LleaTpansaom [lamupe.

12. B pabote npeajioxeHa kiaccuurkauus cnocooos
YCMaHo6aenus ce:3eli_mexncoy MemeopoaocuecKumu u -
YUOA02UMECKUMU NOKA3AMeAAMU; STU CBSI3U MOTYT ObITh
WCTIOJB30BaHbl U B UUCTO HAYYHBIX, U B MPUKJIATHBIX 1Ie-
JIsIX. BeigeneHsl omHO- U ABYX(DaKTOpHBIE 3aBUCHMOCTH,
apryMeHTaMM B HUX 4allle BCEro CJyxkaT TeMmIlepaTypa
Bo3ayxa M (MIM) paguallMOHHEINM OajaHc (1100 OayaHc
KOPOTKOBOJIHOBOM pajivialiii).

B oTHenbHBIX MCCeMOBaHUSIX TTPUMEHSIICS MHOTO-
(akTOpHBI aHaIN3, b0 KOTOPOTO B OCHOBHOM OBLIO
YCTaHOBJICHUE TIPUYMH KOJeOaHWHN TISIUOIOTHYECKUX
IMapaMeTpoB, a He3aBUCUMBIMU TTepEMEHHBIMU BBICTYITA-
JIM KaK OCHOBHBIC METEOPOJOTMYECKHEe MOKa3aTen, M0-
JlyyaeMble Ha METCOCTaHIIMM, TaK W U3MEepeHHbIe (MU
paccYnTaHHbIC) Ha JIGATHUKOBOM MTOBEPXHOCTH.
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Jpyras rpynmna MeTOAOB M3y4YeHUs CBS3eil MeTeo-
POJIOTUYECKUX U TIISIIIUOJIOTMUECKUX IMapaMeTpPOB BKITIO-
YaeT aHaJlu3 Me30- U KPYIMHOMACIITaOHBIX MPOIECCOB
aTMoc(epHON HUPKYJISILUM W YCTAHOBICHWE TMPUINH
KoJIeOaHW 3THUX MapaMeTpOB Ha 3HAYMTEIBHON TeppH-
Topuu. TUMM3aLMK TTOTOABI, TPEIOKEHHBIE PSIOM aB-
TOPOB, MOTYT OBITh MCIIOJIb30BaHBI M JUISI pacueTa abJisi-
LIUU JICTHUKOB.

13. Pacuemot masanus cnezea u abda no memnepamype
6030yxa, IO MHEHUIO psilia vccenoBareneid, pyHIaMeH-
TaJbHO M3y4YaBIIMX 3TOT Bompoc (Hampumep, B.JI. Ilynb-
11a), C JOCTaTOYHO BBICOKOW CTEMEeHbI0 TOUHOCTU MOTYT
BBITIOTHATBCS JIMIID ISl 3HAYUTETbHBIX TEPPUTOPUN —
1o BoAocOOpaM, pa3HbIM BBICOTHBIM 30HaM (HO He IS
OTIENbHBIX JISAHUKOB M CHEXHUKOB) W 3a JUTUTEIBbHBIC
MTPOMEKYTKHA BPEMEHU.

OneHKa BEIMYUHBI TasTHUS (MK aOJIsIIim) 10 TeM-
repaType BO3[yxa Halllla GoJIbIIoe TTPUMEHEHUE BCIIeI -
CTBUE MOCTYITHOCTH M3MEPEHUsI WM pacyeTa 3TOTO I0-
kazarens. KpoMe Toro, B omnpee/ieHHBIX YCIOBUSIX TEM-
repaTypa BO3AyXa CIYXXUT MHIMKATOPOM OajlaHca Teria:
Kak TIpaBUJIO, TEIIOBask TpaHcopMalms JTub0 aaBeKIUs
TETJIOTO BO3MyXa MPOUCXOIUT TP SICHOM M Mayoobj1ad-
HOI TIOToNe, KOTJa TOCTYIICHUE COJHEYHON paavaliiu
Ha MOBEPXHOCTH JIEAHUKA BhIpaXkaeTcss MaKCUMaJIbHBIMA
BEJIMIMHAMU.

WmenHo Omaromapsi yKa3aHHBIM IIpUYMHAM OOJIb-
II0e pacrpoCcTpaHEeHUEe B OTEUYECTBEHHOM JIMTepaType C
cepenuHbl 60-X TOmOB Toy4mIa hopMmysia, TpeUIoOXKeH-
Hasa B.I'. XomakoBeiM 1 A.H. Kpenke. OHa ocHOBaHa Ha
00BeTMHEHNN TaHHBIX U3MEPEHUN CpelHel JIeTHEe il TeM-
repaTyphbl Bo3ayXxa M abJsIK 3a TOT XXe MepuonI B pas-
HBIX reorpadpuyeckux permonax owiBmero CCCP, B
GOoJIBIIIOM IHMAIa3oHe M3MEHEHUI 000MX TMapaMeTpoB.
Drta dhopmyna, Kak 1 Ipyrve BUABI CBSI3U C TeMIIepaTy-
poil Bo3ayxa, MO CYILIECTBY MMeeT JIOKaJbHOE TpUMEHe-
HHe. Bo3MOXHO, UMEHHO MO3TOMY B KyOMUYECKUI Bapu-
aHT (GOPMYJIbI BITOCJICACTBUM OBLIM BHECEHBI KOPPEKTH-
BBl [UIS YTOYHEHUs pacdyeTa MHOTOJISTHMX XapaKTepHC-
TUK abJIAIMU B OTIEIbHBIX JIETHUKOBBIX 00JIACTSIX.

Mertoa pacyeTa TeMmIepaTyphbl BO3ayXa B HUKHEM
cJoe Hall JISMHUKOM M abJIAIMy CHera M JibJa IO BeJu-
YUHE TeMIIepaTyphl B CpelHei Tporocdepe 3aHUMAET
0cob0e MeCTO B NMPUMEHEHUU OMHOMAKTOPHBIX CBSI3Ei
(A.A. Tuxanosckasi, M.B. BonkoBa), ITOCKOJIEKY TeMIIe-
paTtypa cpenHeil Tpormocdepsl B JaHHOM CJydae BBICTY-
MaeT KaK TeHeTUYeCKHMI TMpU3HaK, O0YCIOBICHHBIN Xa-
pakTepoM aTMochepHOi HUPKYIIIuKn (TpeodianaHue
IMKJIOHUYECKOTO MJIM aHTULIMKIOHAJIBHOTO THUTIA CTHOII-
TUYECKHUX TPOIIECCOB, HAIpaBJIeHWE BO3MYIIHBIX IOTO-
KOB 1 T.1.).

Yemanoesaenue oeyxgpaxmopnuix cesseli abaauuu c
memnepamypoii 6030yxa u 6a1ancom KOPOmMKoB80AH08OU pa-
duauuu (O.A. posnos, I''1. Moconosa; B.I'. Xonakos)
KakK 3a KOpoTkue mHTepBaibl (5 — 10 mHeit), Tak M 3a
JIETHUM TIEpHOM B LIeJIOM YOSIUTENIbHO TMOKa3bIBaeT, Ha-
CKOJIBKO 3THM 3aBUCHMOCTH HaJeXHee OTHO(MAKTOPHBIX.
Kaxnaplit aprymMeHT (TemIiepatypa Jubo paauaiimoHHast
XapaKTepHCTUKA) JOCTaTOYHO CUJIBLHO BJIMSIET Ha abJs-

LIMIO TIPU HEM3MEHHOM 3Ha4YeHUU JIpyroro. MHbeIMU c10-
BaMU, OMHOMAKTOPHAsI 3aBUCMMOCTb MOXKET MCITOJIb30-
BaThCsl TOJBKO B Y3KOM JMaria3oHe KoJeOaHWii BTOPOit
TIepeMEHHOM U, CIeMoBaTeIbHO, UMEET JIOKAJbHOE TIpU-
MEHEeHUe.

14. Muocoghaxmopnuiii anaausz abaauuu u psada me-
meopoo2utecKux napamempog 3a KOPOTKHUE WHTEPBAJIbI
Bpemenu (5 — 10 gHeit) BechbMa 1iejiecooOpa3eH IS yC-
TaHOBJICHUS UX (DYHKIIMOHAJIBHBIX CBSI3€i Ha JJOKAJTbHOM
YpOBHE, UTO TOKAa3aJM Pe3yJbTaThl UCCIAEIOBAHUN TEKY-
mero OanmaHca Macchl Ha JiegHuke Tyrokcy (A.I1. Bomo-
mmHa, P.I'. TonmoBkosa, K.I'. Makapesuu). Haubomee
TecHasl IByXIlapameTpuyeckasl CBsA3b (Kod(pduumeHT
koppensimun 0,9) moaydeHa ISt IBYX COYCTAHUI MeETe-
OpOJIOTUYECKUX TToKa3aTedeil (HUXHSSA 00JauHOCTh
ILTIOC TeMIlepaTypa BO3Iyxa U [UTUTEIBHOCTh COTHEYHO-
IO CUSHUS TITIOC BBICOTA M300apU4eCcKOil MOBEPXHOCTU
500 rIla). I1pu ucmonb30BaHUU I KOPPEISIINUA OOJIb-
IIEro YKCJia TIEPEeMEHHBIX TECHOTA CBS3U CYIIECTBEHHO
HE MEHSIETCS.

Pacuer cyrounoit abmssuuy mo gopMysiam ISt pas3-
HOTO YKCJia apTyMEHTOB (OT OJHOTO IO IIeCTH) ToKasall,
YTO, HECMOTPsI Ha BBICOKME 3HaueHUs KO3 dUIIMeHTa
Koppesiuu, omnbdka MoxeT gocturath 30 — 40% mpu
0OJIBIIION MHTEHCUBHOCTHU TastHUS U 6osee 100 — 200%
— 1ipu ciaaboMm TasgHuUM. Takum o0pa3oM, IpemIoXeH-
HBII METOI MOXHO MCIIOJIb30BaTh B OCHOBHOM JIJIST M3Y-
YEHUS POJIU OTICIBHBIX METEOPOJIOTMUECKUX (PaKTOPOB B
WHTEHCUBHOCTU a0JSILIUY JIEMHUKA, JTU0O0 Ui pacdeTa
TOCJIeTHEN 3a JISTHUM Ce30H B LIEJIOM.

CraTucTUYeCKUN aHAIM3 OCPETHEHHBIX 3a JICTHUMA
Tepro JaHHBIX HAOIIOAEHUI METEOPOJIOTUIECKOM CTaH-
UK 1 001l BeIMYMHEI a0sIuuy Ha tegHuke O6pydyeBa
(IT.A. Ilymckwuit, A.I1. Borommua, M.C. Kpacc) no3so-
JIUJT YCTAHOBUTDH XOPOIIYIO CBA3b C TEMIIEPATypOil BO3MIY-
xa (koa(pdumuent xoppensuuu 0,89); HECKOIBKO HIKE
9Ta CBS3b C 3UMHUMU OCaaKaMU W TIPOJOJIKUTEIBLHOC-
ThIO coHeuHoro cusHus (0,72 — 0,75) u mpeHeOpeknumMo
MaJjia CO CKOPOCTBIO BETpa.

15. Hcnoav3osanue paziuunsvix 6u0o6 munusauyuu no-
2000l U ee CGA3U C UHMEHCUGHOCMbIO MAAHUA AeOHUKO8
(H.W. benona, A.Il. Bonomuna, B.A. MapkuH) neneco-
00pa3HoO Kak Ul YCTAaHOBJIGHUST TIPUYMH KOJeOaHUN MUX
BHEIITHETO MAacCO3HEProooMeHa, Tak M ISl PEKOHCTPYK-
UK a0JIsIIuM 3a OOJIBIIME MHTEPBAJIbl BpeMeHU (HE Me-
Hee TIOJTHOTO Teproia absiiyun). DTOT Ke BBIBOI MOXKHO
OTHECTM U K MUTOTaM OIICHKU POJIM OTIACIBbHBIX CUHOIITH -
YeCKHUX TPOIeCcCOB B (DOPMUPOBAHUM JIETHETO OajlaHca
macchl JegHukoB (B.T. Alt), ocHoBaHHOII Ha aHaIM3e
€XEeTHEBHBIX CMHONTUYECKUX KapT, METEOPOJOTUICCKUX
1 PaauallMOHHBIX XapaKTEPUCTUK W 3HAYCHUI JICTHETO 1
rofI0BOTO OajaHca Macchl B (DMPHOBOI 30HE U B 00JIaCTH
absaMu TeAHUKOBOTO Kyroja o. JleBoH B KaHagckom
ApPKTUYECKOM apxuriesnare. ABTOp pabOThl TTOTYepKHBa-
€T, YTO TaKOW METOJ OLIEHKM (JIOKaJIbHBIE (POPMYJIBI CBSI-
31 OTAEIBHBIX CHHONITUYECKUX MPOIIECCOB U abJISIIIUU 3a
BeCh JICTHUI CE30H) MOXHO TPUMEHSTH JIUIIbL TP Ha-
JIMYUKA MHOTOJIETHUX PSIIOB METEOPOJIOTMUECKUX U TJISA-
LIMOJIOTUIECKUX HAOTIONCHUIA.
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Tlo MHeHUIO aBTOpa, 24aeHble 3a0auu OasbHeuuwux
uccaedoeanuil, BbITEKAOIIME U3 aHAIM3a OOILIUX MTOTOB
YK€ BBITIOJIHEHHBIX pabOoT, 3aKJII0YAIOTCS B CJIEIYIOIIEM.

A. TlponoykeHUe MHCTPYMEHTAIbHBIX METEOPOJIO-
TMYECKUX HAaOJIOACHUI Ha TOPHBIX JIEAHUKAX Ha TpexX-
HEM TEXHMYECKOM M METOAUYECKOM YPOBHSIX BPSI JU
11eJIecoO00pa3Ho, MOCKOJIbKY MX PE3yJbTaThl HE H00aBsIT
YTO-JIMOO0 CYIIECTBEHHOE K HAIllUM 3HAHUSIM O XapakTe-
pe 2HeproooMeHa U OCHOBHBIX MET€OPOJIOTMYECKUX MPO-
1eccax Ha 9TUX CJIO0XHBIX TPUPOAHBIX 0OBEKTAX.

b. IlonydyeHue HOCTOBEPHBIX HAaHHEIX O TypOy-
JICHTHOM TeIUIO- U BJIar0OOOMEHE B TAKMX PErMOHAX BO3-
MOHO JIMIIb IMPU COBMECTHOM DPEIIEHUU IBYX BaXKHBIX
mpobyieM: a) pa3pabOTKe METOIOB OIpeAeCHUS TypOy-
JICHTHBIX MOTOKOB TeTjla W Bjaru s YCJIOBUH Tiy0o-
KMX MHBEPCUIl, OOJBIION YCTOMYMBOCTY BO3IyXa M Ha-
KJIOHHO# MOBEPXHOCTU JIENHUKOB; 0) YCTaHOBJIEHUU
OCHOBHBIX 3aKOHOMEPHOCTEH M3MEHEHMSI MapaMeTpoB,
OTpEeNEesIONIMX UHTEHCUBHOCTh TYpOYJIEHTHOTO OoOMe-
Ha (TeMIieparypa M BJIaXHOCTb BO3[lyXa, CKOPOCTb BET-
pa) B MPOCTPAHCTBE, BO BPEMEHU U B BEPTUKAIBHOM
pa3pese, TaKk Kak BCJIEACTBUE OOJIbIION M3MEHYUBOCTU
9TUX MOKa3aTesell TUCKPETHbIE TpaaeHTHbIe Ha0It01e-
HUSI HEPETIPE3EeHTATUBHBI.

OnuH U3 myTeil peleHus 3TUX MPodIeM — Herpe-
pbIBHAsl peTUCTpaldsl YKa3aHHbIX MapaMeTpPoOB C MOMO-

b0 COBPEMEHHOU ammapaTypbl, Ha OOJIBIIIOM YHUCIIe
YPOBHEH, OXBATHIBAIOIIMX CJIOM BO3ayXa He MeHee 4 — 5 M
OT MOBEPXHOCTH, B HECKOJIBKUX TOYKaX JICAHUKA, YTO
MO3BOJIUT YYUTHIBATh U BPEMEHHYIO, U MPOCTPAHCTBEH-
HYI0 M3MEHUYMBOCTb METEOPOJIOTUICCKUX IJIEMEHTOB, a
TaKKe OIPEAe)IITh BHICOTY “M3j70Ma” uX Ipoduieii u Ta-
KAM 00pa3oM HaxXOAWThb ONTUMAJBHYIO TOJIIUHY CJIOS
BO3MyXa, UISI KOTOPOTO PACCUMTBIBAIOTCST XapaKTePUCTUKK
TypOyJICHTHOTO OOMEHa.

Ha ocHoOBe meTalbHBIX HETIPEPBIBHBIX M3MEpPEeHUIA
TaKoTO Poja, BO3MOXKHO, YAACTCSl pa3paboTaTh MpueMie-
MBI€ METOIIbI pacyeTa MmapaMeTpoB TypOYJIEHTHOTo obMe-
Ha. [l opraHu3anuy 3TuX paboT CyIIecTBEHHOe 3Haue-
HHUE MMeeT BBHIOOp palioHa WcCleTOBaHUM, TIe YPOBEHb
TeMITepaTypbl BO3/IyXa JAOKEH OBITh JOCTATOYHO BBICOK,
a B TIpoliecce BJaroooMeHa TpeobjamaeT KOHICHCAIUs
BOASIHOTO TMapa. JIIIb B TaKUX METEOPOJOTMYECKUX YC-
JIOBUSIX BO3MOKHA MPOBEPKA PACYCTHBIX BEJIUIUH TypOy-
JICHTHBIX KOMITOHEHTOB, OCHOBAaHHBIX Ha JTaHHBIX Tpagn-
EHTHBIX U3MEPEHMH, ¢ TTIOMOIIbIO TaKUX Xe IMoKa3aTe-
JIeil, TIOJIydeHHBIX HE3aBHUCUMBIM ITyTeM (KaK OCTaTo4-
HBII WIEH U3 ypaBHEHUs TEIJIOBOTO OajaHca).

Pemenue copMyIMpoBaHHBIX BBIIIE IIPOOJIEM O3-
Hayayio Obl “IIPOPHIB” B U3yYEHUM METEOPOJIOTUM TOPHBIX
JICTHUKOB M HACTYIJICHME HOBOTO 3Taria B MO3HAHWUM 3a-
KOHOMEPHOCTEM MX BHEIITHETO MacCOIHEProooMeHa.
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AHHOTAUMUA

B HacTosiem Beinycke nybnmkyetcs pabota A.lN. Bo-
JNOWnHOM "MeTeoposniorns ropHbIX JIEOHUKOB"”, B KOTOPOM
CYMMMPOBaHbI pedysisTaTbl MHOMOYUCIEHHBIX CCNeaoBa-
HWIA No 3Toi Npobneme. B ctatbsx paznena "Tematmnyeckune
1 pervoHasnbHble paboTbl” FOBOPUTCS O MPOLIECCax 3apoXx-
LEeHVa 1 pocTa Nbaa Ha NoBEPXHOCTU BOOOEMOB, GOpPMU-
pPOBaHWN U NCMOJIL30BaHUKM CTOKA NAaMUPCKUX PEK, CeSIEBbLIX
AaBneHnsx Ha Tepputopun beiBluero CCCP, paccmatpuBa-
€TCH KOHUEeNnTyanbHas MOAENb BHYTPUIEOHMKOBBIX Ape-
HAXXHbIX CUCTEM.

Paspen "Hay4yHble coobLieHua"™ BKIIOYAET CTaThy O
BOLAOCHEXHbIX NOTOKax Ha 0. CaxanuH, peKOHCTPYKLUK
onepeHeHus ogHoro u3 6acceiHoB Ha KOxHOM TsaHb-Lla-
He, XMMUYEeCKOM U MUKPOOMONOrM4eCckOM COCTaBe BOLAHO-
NeaHNKOBbIX 00bekToB Ha fopHOM AnTae, LMKIIMYHOCTU
MUIPaLN XMMUYECKMX SIEMEHTOB HA rpaHuLLEe novysa —

CHer, NPOCTPaHCTBEHHO-BPEMEHHON U3MEHYMBOCTN CHEX-
HOro NoKpPOBa B 30HE 3aCTPOMKN TaBMHOOMACHOIO CKJIOHA.

B meToanyeckmx ctaTbax rOBOPUTCS O HyBCTBUTESIb-
HOCTU METOA0B PEKOHCTPYKLUMN TEeMMNepaTypbl NOBEPXHO-
CTU JIEAHWKOB K MNOrPELLUHOCTAM U3MEPEHUI, O METpUNYEeC-
KX BO3MOXHOCTAX CTEPEOCHNUMKOB, NMOSYy4EHHbIX LMdPO-
BbIMU pOTOKaMepamu, rnpw rnosieBbIX NCCNefoBaHNAX rop-
HbIX JIEOHVUKOB U O BO3MOXHOCTU OnpenesieHns cpeaHen
CKOPOCTW pacnpoCTPaHeHUs 3NeKTPOMarHUTHbIX BOJIH B
nefHvike no rmnepbosIMYeckumM OTPaXEeHUSM OT HEOOHO-
poaHoCTen Npn NPOBEAEHUN HAa3EMHOI0 paamonokauu-
OHHOro NnpodnInMpPoBaHUS.

Penakums otmeyaeT 106unen N3BECTHbIX MSLMOI0-
roB A.H. KpeHke, K.I. Makapeswnya n E.C. TpoLIKnHOWM, pac-
CKa3bIBaeT 0 NpoLLeLnX TOPXecTBax Mo ciyyato obunes
B.M. Kotngkosa.

ANNOTATION

This issue contains a paper of A. P. Voloshina
"Meteorology of mountain glaciers”, which summarizes
the results of numerous researches on this problem.
"Papers” section presents studies on origin and devel-
opment of ice on water surface, Pamirs rivers dis-
charge, mudflow phenomena on the territory of the for-
mer USSR, conceptual model of englacial drainage
systems.

The section " Short Papers” includes data on slush-
flows on Sakhalin Island , reconstruction of glaciation in
one basin of Southern Tien Shan, chemical and microbi-
ological composition of water-glacial objects in Altay,
chemical elements migration cycles at soil-snow bound-

ary, spatial-temporal variability of a snow cover in a
building zone on avalanche slope.

Methodical papers discuss sensitivity of recon-
struction of glacier surface temperature to measurement
errors, metric parameters of stereo photographs of
mountain glaciers obtained by digital photographic cam-
eras, assessment of electromagnetic wave velocity in
glacier at surface radio echo-sounding using hyperbolic
reflections from discontinuities .

The Editorial Board tells about past celebrations of
V. M. Kotlyakov anniversary, marks the anniversaries of
well-known glaciologists A. N. Krenke, K. G. Makarevich
and E. S. Troshkina.



