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Summary

The new Inventory of the Russian glaciers has been created at the Institute of Geography of the Russian Academy
of Sciences mainly on the basis of the Sentinel 2 satellite images for 2016-2019 with the aim of assessing the cur-
rent state of glacier systems and as a basis for monitoring and re-inventorying. Delineation of glacier outlines was
manually made to reduce uncertainties, especially for small glaciers. The database structure is compatible with the
global and national glacier archives and includes the main glacial parameters. Additionally a classification of pos-
sible catastrophic phenomena of glacial genesis was developed: dynamically unstable glaciers, glacier lakes, icebergs,
etc. The data base is available online (www.glacrus.ru). At present, there are 22 glacial systems in Russia with a total
area of 54,518 km?. The largest glacial systems by area are located in the Arctic archipelagos: Novaya Zemlya, Sever-
naya Zemlya, and Franz Josef Land. The glacial systems of the Caucasus, Kamchatka, and Altai are the largest by
area in the continental part of Russia. The main group consists of 13 small glacial systems, the area of which does not
exceed 100 km?. They are located in different glaciological zones: from the De Long Islands in the Arctic to the East-
ern Sayan in southern Siberia. Since the compilation of the USSR glacier Inventory (1965-1982), the area of glaciers
has decreased by 5,594 km?, or 9.3%. The area of polar glaciers has decreased in smaller degree than that of glaciers
in mountainous regions. The results of our research confirm the trend of reducing the area of glaciers throughout the
Russian territory. The magnitude and rate of changes depend on local climatic and orographic features. The excep-
tion is the glaciers of the volcanic regions of Kamchatka, the area of which has increased or remained unchanged.
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Co3paH Katanor negHukoB Poccum Ha OCHOBe CMYTHUKOBbLIX CHUMKOB Sentinel-2 (2016-2019 rr.) (www.
glacrus.ru). OH cogepXuUT MHGOPMaLMIO O 22-X NeJHNKOBbIX CCTeMax obluel nnowaabto 54 518 km?. Mo
cpaBHeHuto ¢ Katanorom negHukos CCCP (1965-1982 rr.) nnowaab negHUKOB Ha TeppuTtopumn Poccum
yMeHbLmMnach Ha 5594 Km?, nnn Ha 9,3%. BennurHa 1 ckopocTb M3MEHEHWI B Pa3HbIX PaioHaX CUbHO
OT/INYAIOTCA U 3aBUCAT OT MECTHbIX KIIMMaTUYECKNX 1 oporpadpurueckmnx ocobeHHoCTeN.

BBenenne IJISIIHOE CJIEACTBUE KJIIMMaTUYeCKUX pehopMallmii.

OHM Takke UIparoT BaXHYI WHIMKALIMOHHYIO

CocTrosiHME JeJHUKOB OCTAaETCsl HAa MOBeCcTKe pojb. Kak Ha JJIOKaJbHOM, TaK M Ha PeTMOHAIIBHOM
JTHSl HAyYHBIX MCCJIEIOBAaHUI U TIPUBJIEKACT UHTE- YPOBHSIX 3TOT IPOLIECC BEAET K UBMEHEHUIO JIaHI-
pec ob1IeCTBEeHHOCTU. Mi3MeHeHUs JISMTHUKOB — Ha- 11a(TOB U aKTUBU3ALUMKU Pa3pyIIUTEJIbHBIX IIPU-
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JIeOHUKU U 1eOHUKOBbIE NOKPOBbI

POIHBIX SABJICHUIA, UTO CEPhE3ZHO BIAMSIET HA X035~
CTBEHHYIO IeSITEIbHOCTb W HapyIIaeT IPUBBIYHBIN
YKJIa[l )KM3HU MECTHBIX XuTteneil. Bcé ato hopmMmu-
pYyeT 3aIIpoc Ha aKTyaJbHbIEe JaHHBIE O COCTOSHUU
JIETHUKOBBIX CUCTEM.

OLEeHKY 1 TTPOTHO3bI U3MEHEHMS JICTHUKOB Tpe-
OYIOT MHTETpalliM BCEX TOCTYIHBIX METOIOB MCCIIe-
MOBaHUS: TUCTAHLIMOHHBIX HAOMIOIEHU C UCIIOJIb-
30BaHUEM CITYTHHKOBBIX I a3pOCHUMKOB; IPSIMBIX
HaOJIOOEHUI ¢ TTOMOIIbIO ITOJIEBBIX U3MEPEHUI;
YHMCJICHHOTO MOIEIMPOBaHUs. MOHUTOPUHT U Ka-
TaJIOTM3aIIMsI UTPAIOT BaXKHYIO POJIb B KOMILIEKCHBIX
HUCCIeAOBAaHMSIX JISAHUKOB 1 IIPEACTABIISIIOT CO00i
OBICTPO pa3BUBAIOLINECS HAIIPABICHMS MCCIeI0Ba-
HU1. AKTyaJIbHBIC TPaHUIIBI JIETHUKOB ITO3BOJISIOT
CHU3UTH HEOIPEIeIEHHOCTU B TJISILIMOIOTMIECKIX
U KJIMMaTUYeCKUX pacu€Tax, OLEeHUTh TCHACHIINN
W3MEHEHMI JIETHUKOB U CBSI3b UX C U3MEHEHUSIMU
KJIuMaTa. MexXayHapomTHBIE IIPOSKThI aKKyMYJIH-
PYIOT JaHHBIC O JIeMIHMKAX Ha IJ100aJbHOM yYpOBHE.
B XX B. Takue paboThl ObLJIM UHULIMUPOBAHbI B paM-
Kax ['moponornyeckoro aecsatuieTus. PesyiabraTom
cran Muposoii Katanor tenHukoB (WGI) (https://
nsidc.org/data/glacier inventory/). MexmyHapomn-
Has ciayx0a MoHUTopuHra JenHukKoB (WGMS) co-
OupaeT JaHHBIE O OajaHCe MacChl M U3MEHEHMUSIX
MoJIoxkeHusI (PpOHTa OTHCIbHBIX JegHNKOB (https://
wgms.ch/). MexnyHaponHbIii mpoeKT «3mepeHue
JI00aJIbHOTO Jbaa n3 KocMoca» (GLIMS) (https://
www.glims.org/) cucreMaTU3UpyeT TaHHBIE O JIed-
HUKaXx, IMOJIydeHHbIC IO MaTepuajaM KOCMUIECKIX
cbEMOK. Hapsiay ¢ robajibHbBIMU 06a3aMU TaHHBIX,
aKTHMBHO co3maioTcss HalmmoHanbHBIE KagacTphl
JIETHUKOB, Cpear KOTOphiX — Karamoru aretHMKOB
HIsetiapnu, Asctpun, @panuun [1, 2], Hopse-
rum |3, 4], HoBoit 3emangnu [ 5] u ap.

B Poccun o61npHOE MTOKPOBHOE OJIEAeHEHUE
MIPUCYTCTBYET HA OCTPOBAX M apXuIieaarax ApKTudae-
CKOI1 30HBI I B TOPHBIX palioHaX KOHTUHEHTAJIbHBIX
obmacreii. 1o HaCTOSIIIIEro BpeMeH! MEePBOil U €I1H-
CTBEHHOUW CUCTEMHOM OLIEHKOM OJIEICHEHUS HA 3TOU
teppuropuu 6bu1 Katanor neguukos CCCP (1965—
1982 1T.), Mo TaHHBIM KOTOPOTO B cepenrHe XX B. Ha
Tepputopun Poccun HacuuThIBAIIOCH 8538 aeaHM-
KOB 00611ei rurontanbio 60 099,71 km? [6]. Ve nocie
n3naHus Katanora nenHukoB CCCP B koH1iie 1990-x
B psane paiioHoB Cesepa u CeBepo-Boctoka Poccun
ObLIU MCCIeAOBaHbI M KaTaJOTU3MPOBaHbI paHee He-
M3BECTHBIE JITHUKU — 252 JenHrKa o011e Tiola-
nbio 69,16 km? [7].

B mocnenHee BpeMst mIsT MCCIIeTOBAaHUS JIeH-
HUKOB aKTMBHO MCIIOJB3YIOT TaHHBIC TUCTAHIIN-
OHHOTO 30HIMPOBAHMUS, ITO3BOJISIONINE aHATN3H-
pPOBaTh COCTOSTHIE OOBEKTOB B TPYIHOMOCTYITHBIX
patioHax. K Hacrosmemy BpemeHu teppuropus Poc-
cuu obecrieueHa pe3yabTaTaMi TaKUX MCCIIenoBa-
HUIT HepaBHOMEpHO. [JaHHBIE OTAEIBbHBIX MCCIIe-
IOBaHUI OOCTYIHEI Ha caiiTe MeXIyHapOoIHOTO
npoekTa «I'1obanbHBIe M3MEPEHUST HA36MHOTO JIbIa
n3 kocmoca» (https://www.glims.org/) nu BcemupHo-
ro karasyora JegHnkoB RGI (The Randolph Glacier
Inventory) (https://www.glims.org/RGI/index.html).
B sTix 6a3ax maHHBIX IIPEACTABIICHBI PE3YIbTATHI JIe-
mMUPUPOBAHUS CITYyTHUKOBBIX CHUMKOB, BKJIIOUast
IaTy, BUI 1 pa3pelleHne ChEMKHU, IUIOMIAab, TIepH-
METpP U BBICOTHBIE ITapaMeTPhI JIEATHUKOB.

OnuH n3 caMbIX 00eCIIeYeHHBIX TaKOM MHGOP-
Malueil JeTHUKOBBIX PalilOHOB Ha TEPPUTOPUU
Poccum — KaBkas, miist KOTOpOro IpeacTaBIIeHbI
IaHHbBIC, ITOJIYYECHHBIE POCCUMCKUMU U TPY3UHCKH -
MU HCCIIENOBATEISIMI METOIOM 3KCIIEPTHOTIO Ie-
mmpupoBanmsd mo cHuMKaM ASTER 2001-2004
n Landsat 1985—1987, 2011-2014. Ing psoa mem-
HUKOBBIX paiiloHOB Poccum mpencraBieHbl HaH-
HbIe aMEPUKAHCKUX U KaHAACKMX YUYEHBIX. DTO —
pe3yabTaThl aBTOMAaTUUECKOTO IeIn(ppupOBaHUS
cHUMKOB Landsat, ToIy4eHHBIX B pa3HOe BpeMsI 3a
niepron 2000—2013 rr., KOTOphIe 3aBBLIIIAIOT YHNCIIO
JIETHUKOB U TIJIOIIAAb OJICACHEHUS B pailoHaX IIH-
POKOTO paclpoCTpaHEeHUST KPYITHBIX MHOTOJIETHUX
CHEXXHMKOB M CHEXHUKOB-IIEPEJIECTKOB 1 HEI0-
OILICHMWBAIOT TIJIOIIAAN OJICACHEHMS PaiilOHOB, TIe
Ha JITHMKaX pa3BHUTa ITOBEpXHOCTHAsI MopeHa. Mc-
cliefoBaTeNIM MCIIOJIb30BaIM KOCMUYECKNE CHUM-
KM pa3HOIro pa3pelleHus, MOJyIeHHbIe B pa3HOe
BpeMsi. Pa3HBIMM OBUIM METOIBI M ITOAXOABI K IIPO-
1eccy gemm@pupoBaHusI, a TAKXKe aHaIU3y IOy~
YEHHBIX Pe3yJIbTaTOB, YTO CYIIECTBEHHO 3aTPYIHSIET
CPaBHUTEJIBHYIO OLICHKY COBPEMEHHOTO COCTOS -
HUSI JISTHUKOBBIX paiioHOB. ClIoXMIach CUTyalus,
KOTJa, HECMOTPSI Ha ITOCTOSTHHO YBEIMYMBAIOIINIA-
csl 00bEM MH(pOpMAIIMK M3 KOCMOCA W SKCIIEpU-
MEHTaJIbHbIC MCCIeI0BaHUS B psle JICTHUKOBBIX
palioHOB, MMOJIHOM 1 JOCTOBEPHOMN KapTUHBI COCTOSI -
HUS OJieNIeHeHMsT Ha TeppuTopun Poccuy Ha Havajo
XXI B. 10 HACTOSILIETO MOMEHTA HE ObLIO.

711 oLIeHK COBPEMEHHOT'O COCTOSIHUS JICTHM -
KOBBIX CHCTEM Ha TeppuTopun Poccuu u ux usme-
HeHuil B MHcTuTyTe reorpa¢uu PAH Obl1 co3nan
Katanor nemHMKOB, OCHOBaHHBII Ha €IWHBIX KC-
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XOIHBIX JaHHBIX, ITOAX0JaX U METogax odopaboT-
KU CIIyTHUKOBBIX CHUMKOB, a TaK:Ke OpraHM3alun
JAHHBIX C UCIOJIb30BaHUEM reOMH(GOPMALIMOHHBIX
TexHoJioruii. DtoT KaTamor akkyMyaupyeT pe3yib-
TaThl aHaJIM3a CHUMKOB Sentinel-2, mojlydeHHBIX B
ocHOBHOM B 2016—2019 rr., u nipencrapisieT coboit
MHGOPMALIMOHHYIO OCHOBY JJISL JAJbHEHMIIIETO KUC-
cJeI0BaHus JeIHUKOBBIX paiioHOB Poccun.

JlaHHbI€ M METO/BI

IIpu cozmaHum KaTajgora MCIOIb30BaIUCh JaH-
HbIe TUCTAaHIIMOHHOIO 30HAMPOBAaHUS JICTHUKOB 13
KOCMOCa, KOTOPhIE B HACTOSIIIEE BpeMsI CIIyKaT 3-
(beKTUBHBIM MHCTPYMEHTOM IOJIydeHUs] nH(pOpMAa-
LUK O TOJOXEHWY TPaHUIl JIETHUKOB 1 IPAaHUIIBI
MMUTAHUSI, BBICOTE MOBEPXHOCTU Y HAJTMIUKM MOPEH-
HOTO ITOKPOBA, a TAKKe AMHAMUKE 3THX ITOKa3aTeseit
BO BpeMeHU. OCHOBHBIM MAacCHUBOM JaHHBIX OBbLIN
CHUMKH CO CITyTHHMKa Sentinel-2 ¢ mpocTpaHCTBEH-
HbIM paspernreHueM 10 m 3a 2016—2019 rr., cBo6oI-
HBIE OT 00JIAYHOCTU U TOJIyYeHHBIE B KOHIIE TIEPHO-
na aomsumy. [lorpenrHocTy onpeneeHus IIomanei
JIETHUKOB OLIEHUBAJINChH ITyTEM IOCTPOCHUS BIOJIb
TpaHUIl JICAHUKOB Oy(epHOU 30HHI, IIMPUHON B
pa3Mepe yIBOCHHOTO 3HaUYCHUS IIPOCTPAHCTBEHHO-
ro pa3pelleHUsI CIYTHUKOBBIX CHUMKOB. B citox-
HBIX CIIydJasiX IPUBJICKAINChH JOTIOJHUTEIbHBIC JaH-
HBIe OoJiee BEICOKOTO pazpemeHns (WorldView-2,
GeoEye). I1pu oTcyrcTBNM CHUMKOB Sentinel-2 Haf-
JIeXKaIllero Ka4ecTBa MCIOIb30BAIMCh MHBIE CITYT-
HUKOBBIE CHUMKM 3a TOABI, OJIM3KME K OCHOBHOMY
nepuony ncciaenoBanmii (Landsat, ASTER). I'panu-
LIl JIEMHUKOB I10 CITyTHUKOBBIM CHMMKAaM AeIIng-
PUPOBAIM B PyIHOM 3KCIIEPTHOM pEXMME, TaK KakK
aBTOMaTHYecKoe AemupupoBaHue, 0COOCHHO B
paiioHax pacIpoCTpaHEHMSI MaJIbIX JICTHUKOB, TaéT
PE3YNIBTATHI ¢ OOJIBIION CTETIEHBIO HEOpPeaeaEHHO-
ctu. PaboTa ¢ JaHHBIMU TMCTAaHLIMOHHOTO 30HAMPO-
Banms 3emiu (J133) Bemach B ITporpaMMHBIX TTPOIYK-
tax ESRI ArcGIS n QGIS. Bce manusre /133 B xome
paboThl peructprupoBaauch B mpoekuu UTM coot-
BETCTBYIOLEH 30HbI Ha dsutnnconae WGS 1984.

OpnHa 13 BaxXHBIX MOTUBALIMI IIPOEKTA COCTOUT
B TOM, YTO IIPOMCXOISINNE U3MEHEHUS JIeTHUKOB
AKTUBU3HUPYIOT pa3pyLIUTeIbHbIC IPUPOIHBIC SIB-
neHus. [loaToMy ObLIM BEIIEICHBI IIOTEHIINMATbHBIC
HMCTOYHHUKHU KaTaCTPO(GNIESCKUX SIBJICHUI TSI~
HOTO TeHe3nca, BKIoJas HeCTaOMIbHBIE JIGTHUKH,

aiicbeproodpaszoBaHue, JeAHUKOBbLIE 03¢pa. HecTa-
OUJIBHBIC JIEMHUKY BBIACISIM Ha OCHOBE BH3yaJslb-
HOTO OIpeAe/IeHs] OCHOBHBIX IIPU3HAKOB, BKJTIOUAsI
XapaKTepHYIO CTPYKTYPY MOBEPXHOCTU Y KOH(PUTY-
panuio MoBepXHOCTHBIX MOpeH [8]. OcHOBHOI (ak-
TOp MOTEHLIMAILHOTO alicoeproodpa3oBaHUsl — MO0-
JloxkeHue (ppoHTa JenHuKa B Mope [9]. Haauuue
MPWIETHUKOBOTO 03¢pa YCTaHABIMBAIOCH BU3YaJlb-
HO B Ipoliecce AeinnpupoBaHUsI KOHTYpa JIEIHU-
ka. CreLmaibHble MCCIIETOBAHUS 10 OLIEHKE pa3-
MEPOB 03Ep, MOPPOMETPUUECKUX XapaKTEPUCTUK
IUIOTUH W TOAIIPYH IIPOBEIEHbI IJIST OIIpeIeIeHUS
MOTEHIIUAJIBHOM OIIACHOCTH IIPOPHIBA ITPUJICTHUKO-
BbIX 03¢p /151 KaBkaza n AnTasi ¢ MCIIOJIb30BaHUEM
pa3paboTaHHbIX paHee MeToaoB [10—12].

[TonyyeHHBIe B pe3ysbTaTe AeIN(PPUPOBAHUSI
IPaHMIIBI JIECAHUKOB IIPEACTaBIISIIOT COO0M OCHO-
By (hopMmupyemoit 6a3bl JaHHBIX. B pamkax mnpo-
eKTa Oblia pa3paboTaHa CTPYKTypa 0a3bl JaHHBIX
«Jlegnuku Poccum». JlenHuKaM, cBeeHUST O KOTO-
pbIX BolLiM B MupoBoii KaTajnor degHukoB (WGI),
MIPYCBanBaJICs COOTBETCTBYIOIINIA HOMEP. DKCIEPT
OLIEHWBAJI COOTBETCTBME KOHKPETHOIO JICAHNKA Ha
cHUMKe U1 ero aHajora B WGI. DToT Homep urpaer
BaXKHYIO POJIb IIpU JaJIbHENIIIeM aHaan3e nHhopMa-
LIMU, TaK KaK CIIYXKUT CBSI3YIOLINM 3BEHOM C TaKHU-
MM MEXIyHAPOIHBIMU 0a3aMU JaHHBIX O JIETHUKAX,
kak WGI, 6a3a panHbix npoekta GLIMS (Global
Land Ice Measurements from Space) (https://www.
glims.org/), BcemupHbliii Katanor regHukoB RGI
(The Randolph Glacier Inventory) (https://www.
glims.org/RGI/index.html).

Mopdoaornyeckuii TUII JeTHUKA OIpeaeIsieT-
CsI DKCIIEPTOM IO M300paKeHUIO0 Ha KOCMUYECKOM
CHUMKE C YYETOM pa3pabOTaHHOI paHee Kiaccuhu-
kauuu [13, 14] u ungpopmanuu B Kartanore negHu-
koB CCCP. Pe3ynbTatr 3KCOEPTHOU OLIEHKU — 3TO
Takke MHPOpPMAalLMsI O TOM, SIBJISIETCS JIU JISAHUK
ITyJIbCUPYIOLINM, TA€ JeTHUK 3aKaHUNBACTCSI, UMEET
JIV TIpUJIEAHUKOBBIE U MOAIIPYKeHHBIe 03épa. I1no-
A U IIepUMETP KOHTYPOB OIpenesisyii B aBTOMa-
THUYecKoM pexuMme B cpeae ArcGIS. s BeIsicCHEHUsT
BBICOTHOTI'O IOJIOXKEHUS U DKCIIO3UIIUY JICTHUKOB
HUCIIOJb30BaAIU LUBpoBbIe Moaeau peabeda (LIMP).
[TonoxeHue BBICIINX ¥ HUBIIMX TOYEK JIETHUKOB,
a TakxXe WX CPeAHIon U MeauaHHyo (BoicoTa 50%
pacrnpeneaeHus II0Ianeii) BBICOTY HaXOMUIIN C I0-
MOIIIbI0 MHCTPYMEHTApUS MPOrpaMMHOTO ITaKeTa
QGIS nyTéM aBTOMATU3MPOBAHHOIO aHAJIM3A STUeeK
LIMP B npenenax rpaHull JeAHUKOB. ITonoxeHue
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(upHOBOII MTMHNU HA CHUMKE OIIPEIe/IsSUIM BPyd-
HYI0. DKCIO3UILUIO JIEAHNKOB JUAaTHOCTUPOBAIN C
TIOMOIIIBI0 aBTOMAaTU3UPOBAHHOTO aHAIM3a PacTpo-
BBIX M300paxkeHUI SKCITO3ULNY ITOBEPXHOCTH, CO3-
maaHeix 13 LIMP, B QGIS 1 ArcGIS. IMonygennsie
IaHHbIE 00 AKCITO3UIUH MIPEICTABIISTIOT COO0M Me-
IMaHHOE 3HaUYeHME OpMEHTALMU (a3UMYT B Ipamy-
cax) Bcex stueek LIMP B mpenenax rpaHull JIeTHUKA.
[1omoOHEBII TTOAX0A OTJIMYASTCS CYIIECTBEHHO MEHb-
el CyObeKTUBHOCTBIO 10 CPABHEHMIO C METOIOM
oIIpenesIeHUs] 9KCIIO3ULINH JIETHUKOB, OCHOBAHHBIM
Ha 9KCIIEPTHOM OLICHKE.

Mo3zauka LIMP ArcticDEM Bepcun 3.0 ¢ ipo-
CTpaHCTBEHHBIM pa3perreHreM 2 M (10 M 111 KpyITHBIX
JICTHUKOB apKTUYECKIX apXUIIeIaroB) ObUIAa MCIIOJb-
30BaHa B IIpoliecce 00pabOTKU OOJIbIIEi YacTU pe-
3yJIBTaTOB AeI(PUPOBAHNS TPAHUII JIGTHUKOB. 1St
paiioHOB, HEe BXOMSILMX B 30HY MOKpbITUsI ArcticDEM
v3.0, 1 ygacTKoB B 30He OKpBITHSI ArcticDEM v 3.0 ¢
npobeslaMi B JaHHBIX ncTtonb3oBammch LIMP ASTER
GDEM3, ASTER GDEM?2 u SRTM4.

Pe3yabTaTni

Cmpykmypa u codepicanue 6a3vl 0aHHbIX. DIICK-
TpoHHas basza ganHbex «JlemHukM Poccum» cocTout
13 Habopa MOJIUTOHAJIBHEIX IIeHI-(haiiaoB, comep-
JKaIlluX TaHHBIE O IIPOCTPAHCTBEHHOM ITOJIOXEHUHU
rpaHUIl JETHUKOB M TaOJMIy aTpUOYTUBHBIX JaH-
HEBIX B ¢popmate dBASE. IIpocTpaHcTBeHHBIE TaH-
HBbIE TIPEACTABICHBI B TeorpadpIecKIX KOOPAMHATaX
Ha suuriconne WGS 1984. CeeneHust 0 mpocTpaH-
CTBEHHOM ITIOJIOXKEHWU TPAaHUII JICHHUKOB IOIyde-
HBI B pe3yJbTare AeInMPUPOBAHNUS CIIYTHUKOBBIX
CHMMKOB, BBIITOJITHEHHOTO BPYYHYIO B COOTBETCTBUM
C OCHOBHBIMMU ITOJIOXKEHUSIMUA METOIUKKN MexXmy-
HapomHoro Tmpoekta GLIMS [15]. JlaHHBIE O TTOJIO-
KeHuUu (ppoHTa, JJIMHE, IUIoIAaaun, 00bEMe, IKCIIO0-
3ULINN, MAKCUMaJIbHONM U MUHUMAaJIbHOM BBHICOTE,
MOP(OIOrNIeCKOM THUIIE ¥ OTCHINAIBHBIX PUCKAX
XpaHSTCS B KaUeCTBE aTpUOYTUBHOI MH(MOpMALINU
IUTSI KaXKITOT'O JISMHMKA B COOTBETCTBYIOIICH Oa3e maH-
HbIX. Bcero B arpubyTuBHOM Tabnu1Ie MpeacTaBIeHO
30 mo3unmii. 12 mapaMeTpoB HeCyT MH(POPMALIOH-
HBI XapakTep. Cioga BXogaT U@ poBeie MIeHTU(N-
KaTophl M Ha3BaHUS KaXIIOro JICAHWKA, CBEACHUS O
CHUMKAaX, 110 KOTOPBIM IIPOBOIMIOCH AeIIN(pPUPO-
BaHue, ganHble LIIMP. JIBe mo3unum 3aHATHI 3Ha-
YEeHUSIMU KOOPAWHAT LIEHTPAJIbHOM TOYKH JISTHUKA.

I'eomeTpuueckum (Iioiaab, MIEPUMETP) U BbICOT-
HbIM (MaKCUMaJlbHbIe, CpeAHIEe, MUHUMAJIbHbIC BbI-
COTHI Y T.I.) MapaMeTpaM OTBeAcHO 12 Mo3uLuii.
CooTBeTCTByIOllIEE MECTO B Oa3e JaHHBIX 3aHUMAeT
uHpopmMalLsg o MOpHOJIOTUYECKOM TUIIE JSAHUKA,
AKCMO3ULUHN, MOJ0XKEHUN (PPOHTA, HATMYUU TIPU-
JIETHUKOBBIX 03€p. ITOTHOCTBIO CTPYKTYpa aTpudy-
TUBHOM TabJuMLIbl pa3MelleHa Ha caiiTe Karanora
neanukoB Poccuu (www.glacrus.ru).

Humepnem-pecypc «Kamaaoe aeonuxoe Poc-
cuw». JIng Bu3yanusanuu 0a3bl JaHHbIX U OpraHu-
3alMM JOCTYyIa K MH(GopMalLMu co3aaH caT «Kara-
Jior negHukoB Poccum» (www.glacrus.ru). JlaHHbIe
0 JIeIHUKAaX, MOJYYEeHHbIe B pe3yJibTaTe Jelundpu-
pOBaHUS COYTHUKOBBIX U300paKeHUI, XpaHITCS
B 'MC B Buae BEeKTOpHBIX C0EB. Buszyanuzauus u
JOCTYTI K 0a3e JaHHbIX OPraHU3yeTCsl Ha IaTgopMe
ArcGIS online. Ha rmaBHOIi cTpaHulle JaHO Ha3Ba-
HUe caiiTa, onucaHue pa3aesoB caiiTa, OpraHu30-
BaH JOCTYM K pa3aejaM U cTpaHuliaM caiita. Paszaen
«O ITPOEKTE» coaepXuUT KpaTKyo MHGOpMaLI1IO
0 MpoeKTe, MeToAax 1 MCIOJb3yeMbIX MaTepuaax,
OIucaHue COAEPKaHUS U CTPYKTYPbI 0a3bl JaHHBIX,
MOSICHEHUSI K CTpaHUIIaM JIEIHUKOBBIX PailOHOB.
Pasznen < IEAHUKOBBIE PAMOHDBI» o6ecrieun-
BaeT JOCTYN K CTpaHULAM JeIHUKOBBIX PaliOHOB.
s Kaxaoro JeAHUKOBOTO pailoHa co3gaHa OT-
nenbHas ctpaHuua (puc. 1). ITpu oTKpbITUM cTpa-
Hubl U3 ArcGIS online 3arpyxaeTrcst MUHTEpaKTUB-
Hasl KapTta pailoHa. JlereHaa K KapTe OTKpbIBaeTCs
MpU HaxkaTUX KypCOPOM Ha CTPEJIKU B JIEBOM BEPX-
HeM yri1y KapThl. C10M BKJIOYAIOTCS U BBIKJTIOYAIOT-
Csl HaXkaTMEM Ha KBaapaT CjJeBa OT Ha3BaHUS CJIOsI
U MPeACTaBISIIOT COOON BU3yalIu3aldio COOTBETCT-
BYIOLLIMX TOJIei aTpUOYTUBHON TaOJIMLIbI. Y CIOBHBIE
3HAKU BU3YaJU3UPYIOTCS HaXKaTUEM CTPEJIKU CIipa-
Ba OT Ha3BaHUs cjos. Bo3amozkeH BbIOOP (POHOBOrO
U300pakeHUs1 HaxkaThUeM Ha MKOHKY MO KHOMKaMU
«YBEJIMYUTh/YMEHBIINTL». ATpUOYyTUBHAsI TabIUIIA
JUTSI KaXKI0ro JIEMHUKA OTKPBIBAETCSl BO BCILIbIBAIO-
1IeM OKHEe HaxkaTHeM Kypcopa Ha KOHKPETHbIH Jie/-
HUK Ha KapTe.

OcHoBHbIE KapTorpauueckue cjaou, MpeacTaB-
JICHHbIE Ha caiiTe, — KOHTYPbI JIEAHUKOB MO0 pe3yJib-
TaTaMm Jeluu@pUpoOBaHUs KOCMUUYECKUX CHUMKOB,
MOJIy4EHHBIX B 0CHOBHOM B 2016—2019 rr., Mmopdo-
JIOTUYECKUE TUIBI JIEAHUKOB, TUIOIIAAb JEIHUKOB,
HaJuyue MPUIeIHUKOBBIX U MOAIPYXKEHHBIX 03€ED,
MPUCYTCTBUE HECTAOUIbHBIX (MYJbCUPYIOLINX)
JneaHukoB. ToueuHblii cnoit «Katanor JefHUKOB
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Puc. 1. CtpaHuua JeJHUKOBOTO pailoHa «AnTaii» Ha caiite «Katanora nenHukoB Poccum».

ITokazaHa MHTEPpAaKTUBHas KapTa paﬁOHa OJICACHEHU. CreBa — JIEreéHaa K Kaprte. TajoykaMu oTMEUYeHBI aKTUBHBIE CJIOU. 3eJ1é-
HbIH KOHTYp — IrpaHulbl JIEAHUKOB. doHoM nokazaHbl MOp(I)OJ'IOFI/I‘IeCKI/Ie THUIIbI JIEOAHUKOB. Cr{paBa B I10JIE KapThbl IIpUBEACHA
vHbOopMalMs U3 aTpUOYTUBHOM 0a3bl JAHHBIX JIJIs BBIACJICHHOTO JiefHUKa. B 1IleHTpe moka3aHa BO3MOXKHOCTh BbIOOpa (pOHOBOI

KapThl. www.glacrus.ru

Fig. 1. Page of the glacial region «Altai» on the website of «The Glacier Inventory of Russia».

An interactive map of the glacier area is shown. On the left a legend for the map is shown. Active layers are marked with check-
marks. The green lines show the glaciers outlines. The morphological types of glaciers are shown in color. On the right, in the table
information from the attribute database for the highlighted glacier is shown. The table in the center shows the ability to select a

background map. www.glacrus.ru

CCCP» nipencraBnsieT coboii MH(GOpPMALINIO O Jed-
HHUKaX M0 COCTOSIHUIO Ha BTOPYIO MOJOBUHY XX B.
Ha nomonmHuTe IbHBIX cTpaHULIaX gaéTcs MH(popMa-
1IMs O TIPUPOAHBIX OCOOCHHOCTSIX palioHa U UCTO-
pMu UcClien0BaHUs JIEMIHUKOB. JIeMHUKOBBIE paiio-
HBI TIpUBEAEHBI B ajihaBUTHOM mnopsake. KpaTtkas
uHbopMalMs O JIeAHUKAX, IMOJIyYeHHas B paMKax
MPOEKTa, IaHa O] UHTEPAKTUBHOW KapTOM pailoHa.

JlenuukoBbie cucTeMbl HAa TeppuTopun Poccuun

ITo pe3yabTaTamM NpoOBeAEHHBIX MCCIIEI0Ba-
HUI B HacTosillee BpeMsl Ha Tepputopun Poccuu
HaxoauTcst 22 JeTHUKOBbIE cucTeMbl. OOIIUpHOE
MOKPOBHOE OJIeAeHEHUE TPUCYTCTBYET B APKTU-
YyecKoil 30He Ha apxumneiarax 3emiss @panua-Mo-
cuda (3PU), Hopag 3emnsa u CeBepHast 3emsl.
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JIbaoM NOKpbITHI 0. YiiakoBa u octpoBa Jle-JIoHra. B koH-
TUHEHTaIbHOM YyacTu Poccnu HaxomuTcst 18 ropHO-IenHI-
KOBBIX CHCTeM, 12 13 KOTOPBIX IMUTAIOTCS BIaroil ATJIaHTH-
KU, a LIeCTh — BjIaroi, rnocrynasoliiei ¢ Tuxoro okeaHa [7].
BoceMb TemMHMKOBBIX CUCTEM, pacIooKeHHBIX Ha Kam-
yaTke, KaBkase, Anrtae, Ky3Heukom Anaray, BoctrouHom
Cagne, Komape, baprysmackom n baitkairbckoMm xpebOTax,
JieXXaT B YMEPEHHOM 30HE, a Ipyrue IEBAThH JIEAHUKOBBIX
CHCTEM, pacroJaramliirecs B ropax Ypaina, Ha mwiato Ily-
TopaHa, B ropax brippanra, xpeoTax Opynaraxn u Yepckoro,
ropax CyHrap-Xasrta, KopsskckoMm, Yykorckom n KobiM-
CKOM HAaropbsx, OTHOCSITCSI K Cy0apKTUYecKoi 30He [16].
BrimostHeHHBIE MCClIeNOBaHUS MO3BOJIMIN OLEHUTh OC-
HOBHBIE ITapaMeTPhbl COBPEMEHHBIX JIETHUKOBBIX CUCTEM Ha
tepputopumn Poccuu (Tabnuua).

Ilaowaodv aednuros. 1lo pesynbraTtaMm memudpu-
pOBaHUS KOCMHUUYECKMX CHUMKOB, ITOJYYEHHBIX Ipe-
uMmyiiecTBeHHO B 2016—2019 rr., obas mioiaab oje-
IeHeHMs Ha TeppuTopuu Poccum B HacTosiee BpeMs
coctaBuser 54 518 km? (puc. 2). CoriacHo IMpuHS-
ThIM TOAXOJAaM K Kjaccu(pUKaluuu JeIHUKOB, 3Ty MJO-
manb 3aHumarT 7411 negHukoB. Camas KpyImHas IO
MJIOUIAAN JIEAHUKOBAsI CUCTEMA pacIlojiokeHa Ha ap-
xunenare Hosasg 3emna (22 241 xm?). 3a Heit unyt Ce-
epHad 3emusd (16 775 km?) u 3emns ®panua-Mocu-
da (12 530 km?). Caenyonias Mo pasMepy JeAHUKOBAs
cucTteMa HaxoauTcs B ropax Kaskaza M 3aHMMaeT IJ10-
mwanb 1067,1 km2. B HacTosmieil paboTe Mbl paccMaTpH-
BaeM JISIHUKOBYIO cucteMy KaBkasa Kak eIWHBIN TIpU-
POIHBIN 00BbEKT O3 YUéTa rocy1apCTBEHHBIX TPaHMIL 15
COXpaHEeHUs LEeJJOCTHON KapTUHbI OJieleHEeHUsI, He00X0-
JUMOM B MISIIMOJOTUYECKUX UccliefoBaHusX. B nuana3zon
ot 500 go 1000 kM2 1Mo MUIOIIAAM MONaJN ABA JEIHUKO-
BbIX paifoHa — Kamuarka (682,8 km?) u Anraii (523,1 km?).
ITnowmanpk onenenenust Karynckoro xpedta Ha Asitae, B Ha-
CToslIee BpeMsl pa3aeIEHHOrO rocy1apCTBEHHON I'paHu-
1Iell, TakKe MoJIcuynTaHa JJIsl Bcero xpedra B menom. Ilio-
111a/1b JIEAHUKOB Ha apKTU4YeCKOM 0. Yiuakosa (283,1 km?),
B ropax CyHrap-Xadara (133 km?) u KopsgkckoMm Haropbe
(254,1 xM?) IpUMEPHO OIHOTO MOPAAKA U HAXOLUTCH B
nuanaszone ot 100 1o 300 km?2.

Camast MHOTOUMCJIEHHAs TpyIna — HeOOIbIINE JIeTHM -
KOBBIE CHCTEMBI, IJIOLIAIb KOTOPKIX He mpeBbimaeT 100 km?2.
OHU pacriojioXKeHbl B pa3HbIX IIIMPOTHBIX 30HAX: B apKTH-
yeckoit — octposa [le-Jlonra (65,2 kM?); B cyGapKTHUE-
ckoit — Ypau (10,4 km?), miaro [Myropana (11,4 km?2), ropsl
Brippanra (29,9 km?), xp. Yepckoro (86,4 xm?), Yykor-
ckoe Haropbe (16 kM?2), ceBepo-BocToK Kopskckoro Haro-
pbs (42,2 kM?); B ymepeHHoIi 30He — xp. Konap (16,2 km?),
Bocrounniit Casan (12,9 xm?). OcraBiimecs 4eThipe pailoHa
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XapaKTePU3YIOTCSI CAMbIMU MaJICHBKMMMU IO ILIOIIA-
IU JETHUKOBBIMU CHUCTeMaMu. DTo — xp. OpyiraH
n KomsiMckoe Haropbe Ha CeBepo-BocToke Poc-
crm, KysHenkuit Anmaray Ha fore 3amagaoit Cubupn
u bapry3uHckumii u batikanbckuii xpeotsl B [Tpubaii-
Kajbe. HecMOTpst Ha He3HAUMTENIBPHBIE pa3Mephl, 3TU
JISTHUKOBBIE CUCTEMbI MMEIOT CYIIIECTBEHHOE MHIN-
KalIMOHHOE 3HaYeHME, (PUKCUPYSI 30HY pacIIpocTpa-
HEHUS OJICICHEHMS Ha UCCIeIyeMOM TEPPUTOPHUU.

KapThl pacnipeneneHus JeAHUKOB MO ILJIOIIA-
11, TIpeICTaBIeHHBIe Ha caiiTe «JleqHnuku Poccum»,
MMO3BOJISIIOT OLIEHUTH CTPYKTYPY JIETHUKOBBIX CH-
creM. MI3MeHeHNEe COOTHOIICHUS YMCIa JeIHU-
KOB pa3HO IJIOIIANM OTpaXkaeT U3MEHEeHUe TUIIa
JIEMTHUKOBOU CHCTEMBI OT apKTUISCKUX CUCTEM C
MIPEUMYIIECTBEHHO IMOKPOBHBIM THIIOM OJIeAeHEe-
HUS K TOPHOMY JOJIMHHO-KAapOBOMY M Jajiee K Ka-
pOBO-IOJIMHHOMY U KapoBo-Bucsiuemy [16]. Tak,
IUIOIIANb JIeMHUKOB apxumnenara Hopast 3emirst Ko-
ne6aerca ot 0,01 go 1412 xm2. TTo unciy (416) mipe-
00JIaJal0T JIEMIHUKY, TIJIOIIAAb KOTOPHIX HE IPEBHI-
maet 50 km2. BmecTe ¢ TeM OCHOBHYIO IIOIIAIb
3aHUMAIOT JIEHUKM pa3MepoM Gonee 100 km?%; Tak,
MJI0IAAb OJHOTO U3 HUX npesbimaer 1000 km?2.
Ecnu paccmaTpuBaTth JIeIHUKOBBIE KYIIOJIa U CJIMB-
mmecs JeAHUKUA KaK OJHO JIEMHUKOBOE TEJIO, TO
KapTUHA U3MEHUTCS B OJIb3Y JIETHUKOBBIX 00pa30-
BaHMIT OOJIBIION IUIOIIAAN. DTO OTHOCUTCS U K APY-
MM apKTUYECKUM OCTPOBAM U apXHIIeiaraM.

T'opHBIE JIETHUKOBBIE CUCTEMbl B KOHTUHEH-
TaJlbHOM yacTu Poccum mpencTaBiieHbl IIPEUMY-
IIECTBEHHO HEOOIbIIMMU JegHUKaMu. OCHOBHOE
YMCJI0 JeAHUKOB (744) Ha TEPPUTOPUN POCCUINCKO-
ro Anrasg — gegHuku ruromansio or 0,01 1o 1 km?2.
B nuanazone ot 15 10 21 KM? HaXosITCSI TOJIBKO Yye-
Thipe JenHuka. Ha KaBkase 1829 nennnkoB u3 2046
nMetot mowanb ot 0,01 no 1 km2. ITnowane nen-
HUKOB Ha Ypaie kosebnercs ot 0,01 mo 0,59 km?2.
AHaJIOTMYHas CUTyallusl U B JIEAHUKOBBIX CUCTE-
max xpedbtoB Yepckoro, CyHtap-Xasrta, OpyiraH,
Kopap, Bocrounoro Casina, Kopsikckoro Haropbs,
Konbimckoro Haropnsi, Yykorckoro Haropbs. I1mo-
1IaJb HAaMOOJbIIEro YKcia JEIHUKOB TaM JEXHUT B
auanaszoHe ot 0,01 10 0,5 km?2.

Arcnoszuuusn aednuxoe. Uugukatopom Ha-
MpaBjieHUs IlepeHoca BJlaru, a TOYHee HallpaBjie-
HUSI BETPOB, MPU KOTOPHIX MPOUCXOAUT BhIMAIE-
HUE TBEPIBIX OCATKOB, MOXKET CIYKUTh SKCIO3ULIS
JleqHUKOB. CBefieHUsI O Hel MPUBOISTCS B COOTBET-
CTBYIOILEM T10Jie TaOJauIl Oa3bl JaHHBIX. B KOHTH-

HEHTaJIbHBIX JISAHUKOBBIX CUCTEMaX IPeo0IanaioT
CEeBEepPHBIE U CEBEPO-BOCTOUHBIE SKCIIO3UIINM KaK
M0 IUTIOIIAAY, TaK M MO YKCIY JIeMTHUKOB. BocTou-
Hasl 9KCITO3UIINS JIeTHUKOBBIX cucTeM IlomsipHOro
Vpana, xpeotoB Opynran u Kogapa cBUaeTeIbCTBY-
€T O MUTAaHMU IIPU 3aIlaJHBIX BeTpaX. DKCIO3UIINSI
nenHnKoB XpedToB Yepckoro n CyHTap-Xasta — 0
IOXXHBIX BeTpax ¢ OXOTCKOro Mopsl IIpY BHIMAae-
HuUM ocankoB. OnegeHenne CpeTnHHOTO XpebTa Ha
KamuaTke oTHOCUTEIbHO PAaBHOMEPHO pacrpenesie-
HO MEXIY BOCTOYHBIMM U 3aIlafHBIMU 3KCIIO3UIIH-
sIMHU, YTO MOKa3bIBaeT MIPUMEPHO PaBHOE IIUTAaHUE
¢ Oxotckoro 1 bepuarosa mopeii. Bmecte ¢ Tem Ha
oro-BoctouyHo KamuaTtke npeobyiagaeT mnuTaHue ¢
BocCTOKa. JIeqTHUKOBbIE cucTeMbl AnTtast 1 Boctou-
Horo CasiHa UMEIOT MaKCUMYMBbI pacIpeaeieHus
OJIEICHEHMsI Ha CeBEPO-BOCTOKE, OTpakKasl IMTaHUE
MIpH I0T0-3amagHbIX BeTpax. Oporpaduieckue 0co-
OCHHOCTHU paiioHa TakKxKe BJIMSIIOT Ha pacipenese-
HUeE oJIeAeHEeHM T10 3Kcno3uuusaM. Hanpumep, Ha
HoBoit 3emie npeobnaganme JTETHUKOB CeBepO-3a-
MAaJTHOM UM I0r0-3aMaaHOM SKCIIO3ULIMI ONpenesieT-
cg oporpadueii. Ha 3emne ®@panma-HNocuda ome-
JeHeHMe B 1IeJIOM CMEIIEHO Ha I0TO-BOCTOK, a Ha
HoBoit 3emne — Ha ceBepo-3amnan. Pacnipenenenne
JIEAHMKOB IO 3KCMO3MLMAM JaET ropasno 6oJiee
BEpHOE IIPEICTaBICHNUE O pacIipeAeIeHU! BETPOB 1
MepeHoCce BJIarv, 4YeM HaOJII0IeHUSI Ha METeOCTaH-
LMsIX, TIe TToJIe BETpa UcKaxkaeTcs peibedoM [16].
Mopdghoaoeuueckue munwt aednuxos. Kaptel Mop-
(boornyecKrux TUIOB JICAHUKOB IO3BOJISIIOT OIIe-
HUTH CYIIECTBYIOIIIEE B HACTOSIIEE BPeMsI MX MOP-
domornyeckoe pazHoobpasne. [1o uncieHHOCTH
MPaKTUIECKHU BO BCEX JIEAHUKOBBIX paiioHAaX KOHTH-
HEHTaJIbHO# Poccuy mOMUHUPYIOT KapOBBIE JICTHU-
ku. Tak, Ha KaBKkase 1o YMCAeHHOCTU Npeo01agaT
HeOOoJIbIlINe KapoBble M KAPOBO-BUCSIUME JIETHU-
KM. 3a HUMU UOYT JOJMHHBIE, KAPOBO-IOJMHHBIE
U Bucsuue. Haubonbuive no riomanyd AeIHUKU
Ha KaBka3ze — CIIOXXHO-IOJMHHbBIE U JEAHUKHN KO-
HMYECKHMX BEPIIMH; B Mpeaeaax POCCUNCKON 4acTh
Antas HauboJiee pacIpoCcTpaHeHbl KapoBble 1 BU-
cssune nemHuku. Craeayiomue mo YucJIeHHOCT —
KapoBO-IOJMHHBIE W TOJMUHHBIE, IIPUCYTCTBYET
HeOOJIbIIIOE YHUCIO KAPOBO-BUCIYNX U JIETHUKOB
IUIOCKMX BEPIIMH. PeaKo BCTpeuyaroTcst IPUCKIOHO-
BbI€, KOTJIOBUHHBIE, CI0XHO-IOJMHHBIE JICTHUKM.
Ha Vpane takxxe npeobianaroT KapoBble JSAHUKU.
3a HUMU I10 YMCIEHHOCTH CJICAYIOT IIPUCKIOHOBEIE,
€CTh TaKXKe KapOBO-BUCSIINE 1 KaPOBO-IOJIMHHEIC.
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Ha xaprte MopdoaornueKux TUIIOB JCIHNUKOB
KamyaTky Xopo1io BUIHBI OCOOCHHOCTH OJIeHe-
HEHUs paiioHa, CBSI3aHHBIC C BYJIKAHMYCCKOM Iesi-
TeJIbHOCTHIO. Hapsimy ¢ 4acTo BCTpedaronmMucs TH-
IMaMHu JISTHUKOB — KapOBBIMM, KapOBO-I0JINHHBIMUI
U CKJIOHOBBIMU, TOJMHHBIMUA U BUCSTYMMU, T1OSIB-
JISIIOTCSI JIETHUKY 0appaHKOCOB, IIOMHOXUIA, aTPHO,
aTpUO-IOJMHHBIE, KaJbIePHO-I0JINHHEBIC, KpaTep-
HBIe, KaJbIepHbIe U T.II. B apKTuueckoil 30He Ha
apxuIieyiarax Ipeo0janaioT JeJHUKOBbIE KyIloJja.
Hckmouenue coctapisgeT HoBas 3emurst, Tae Takke
pa3BUTO OJIeAeHEHE TOPHOTO THIIa. TaM CyIecTBY-
€T MHOTO JOJMHHBIX JIemHUKOB. [lo xiraccupuka-
11, OCHOBAaHHOI Ha pacIipeacieHN MOpQoJio-
TMYECKMX TUIIOB MO IUIONIAAM, OJIeAeHEeHNE 3eMIn
®panma-Mocuda n Hosoit 3eMam OTHOCUTCS K TTO-
KpoBHO-ceTyatoMy, CeBepHOI 3eMJIH 1 0. YIIIaKko-
Ba — K IOKPOBHOMY [16].

Hecmabuaonote aednuxu. Kpome oOBIYHBIX JIE-
HUKOB, KOJICOAHUSI KOTOPBIX O0YCIOBIEHBI U3Me-
HEeHMSIMHU KJIMMaTa, B JEAHMKOBBIX CMCTEMax Ha
Tepputopun Poccum cymiecTByIOT HeCTaOMIbHBIC
JIeMHUKU. PexxuM HecTabuIbHBIX JIEAHUKOB (B TOM
YuCIIe MyJAbCUPYIONINX) OIpenesieTcss B IepBYIO
odyepenb TMHAMUYECKO HEYCTOMYMBOCTHIO. BEI-
CTpBIe IIPOABUKEHUSI KOHIIOB HECTaOMIbHBIX JIEI -
HUKOB BJIEKYT 3a CO0O0M Takue KaTacTpo(hUIeCKIe
SIBJICHUSI, KaK CeJIM, IPOPHIBBI MMOAIIPYIHBIX 03ED,
0o0BaJjbl JbAa 1 Ap. BeIsIBIeHWE TaKMX HECTAOWUIIb-
HBIX JIEAHUKOB 1 HAONIOAECHUS 3a UX PEXKUMOM
MMEIOT OOJIbIIOEe HAYYHOE U IIPaKTUIeCKOe 3Haue-
aue [17]. Co3ganHas B paMKax ITpoeKTa reonHpop-
MAallMOHHAsI CUCTEMa MO3BOJISIET BU3YaIN3UPOBaTh
nHGOPMAIINIO O HECTAOMIbHBIX JICTHUKAX 1 aHAJIH-
3MpPOBaTh €€ COBMECTHO C IPYTUMM ITapaMeTpaMu —
IUIOIIANBI0, MOP(OJIOTUICCKIM TUIIOM, IJIMHOM,
AKCITO3NIINEN U T.1. (puc. 3).

Ha Kaskase BbimesieHo 23 JeqHNKA, N3BECTHBIX
CBOMMM ITOIBMKKAMM (B MX YKUCJIE YETBIPE ITYJIb-
cupyromux — Konaka, JleBgopakcKuii, XpyMKoOJ
u Mypkap) [18, 19]. TepMuH «Iryabcauusi» IIpen-
rmoJjiaraeT OIIpeneIEHHYIO IIEPUOINIHOCTh PE3KOil
aKTUBaMU JeTHUKOB. OgHAaKO y OOJBIIMHCTBA
BBISIBJICHHBIX HECTAOMIbHBIX JICAHUKOB HE yCTa-
HOBJICHO IIPU3HAKOB IIOBTOPSIEMOCTH 3TOTO SIBJIE-
HUSI, IO3TOMY TePMUH <«IIOABIDKKA JICTHUKA», TIPU-
MEHSIEMBII1 KaK CUHOHUM JICTHUKOBOI IYyJIbCaIlUH,
OoJiee yHUBepcajieH. B Hacrosiiiee BpeMst Ha KaB-
Ka3e caMblil OOJIBIION IO IUIOIIANYN JeAHUK, IJIS
KOTOpPOTO YCTaHOBJEH (DAaKT MOABMKKU, — JIEH-

HuK Bonbioii Azay (16,42 kM?2), a caMblii MaJIeHb-
kuii (0,14 km?) — nexnuk Ne 267. B quanasone ot
0,14 no 7 xm? Haxonutcs 10 negHukoB. [lnomanb
Tpéx JeqHUKOB mpesbimaer 10 km2. Mopdosoru-
YeCKHe TUIIBl 3TUX JICTHUKOB — IOJMHHBIE, Kapo-
BO-IOJMHHBIC, CIOXHO-IOJMHHBIC, KOHMIECKHX
BepinH. CaMbIif U3BECTHBIN — NOJMHHBIN JIGTHUK
Konka, pacooxkeHHBII Ha ceBepHOM cKi1oHe Kas-
O0ek-/xnmapalickoro Maccuna.

Ha apkruyeckmx ocTpoBax U apxmIlenarax He-
cTaOMJIbHBIC JIETHUKW UASHTU(PUIMPOBAHBI HA
Hosoit 3emie, rome HaOdaODanach IMOABMXKa Ha
neganke CtpoitHOM. Y 15 nemHMKOB oOHapyXe-
HBI IPU3HAKN HECTAOMIBHOCTU, CPeI KOTOPhIX —
KpYIIHbIe HEPAaBHOMEPHOCTH B KOHGUTYpalluu
HaJIOKEHHBIX 1 BIIOKEHHBIX ITIOTOKOB U ITeTIe00pas-
HBI PUCYHOK CPEIMHHBIX M OOKOBBIX MOPEH, YTO
MpeamnojaraeT BIIOJTHE BEPOSITHYIO BO3MOXHOCTD
noABMKKHU. Y 11 TemMHMKOB BUAMMBIE HA CHUMKAaX
MPU3HAKN HECTAaOMILHOCTH BBIpAaXKEHBI MEHEe OJe-
BUIHO, YTO ITO3BOJIMJIO OTHECTH UX K KaTeTOpUH
JICTHUKOB, IIJIsI KOTOPHIX BO3MOXHO BO3HHMKHOBE-
HUE TOABMKKM. B ApKTHKe oTMeuaeTcsl yCuaeHue
IUHAMUYECKON HEYCTOMYMBOCTU OJICACHEHMSI, BBI-
pasuBIIEeCs B MyJabCAlMSIX BbIBOAHBIX JEAHUKOB U
B KPYITHBIX ITOABIKKAX OTIASIbHBIX 0aCCEIHOB JIeI-
HUKOBBIX KymoJioB [20]. BeposgTHo, Takne n3mMeHe-
HUSI CBSI3aHBI C IEPECTPOMKONM BHYTPEHHEIO THUII-
POTEpMUYECKOTO peXMMa JICITHUKOB B pe3yJIbTaTe
00X U3MEHEHUM KJIMMAaTa, a TAaKKe IIPSIMOTO WIIN
KOCBEHHOTI'0 B3ammomeiicTBus ¢ MopeM. [Ipumep
TaKOI HEYCTOMYMBOCTU — Pa3BUTHE KPYHMHOM IO -
BIDKKM B 3alIafHOM CEKTOpE JIEMHUKOBOTO KyII0jia
Basmosa na CeBepnoit 3emire [21].

Em¢ onun paiioH, rae cylecTBYIOT HeCTaOUIb-
Hble JenHuK, — Kamuyarka. 3mech HaxomsaTces Jem-
HUK 00BaJIbHBIX LUPKOB YepeMONIHbI 1 OOUH U3
caMBbIX OOJIBIINX M M3BECTHHIX JICTHUKOB Ha KaM-
YaTKe — KaJIbACPHO-IOJIMHHBIN JIETHNK brbueHOK.
DTO — caMBlIil KPYITHBIN MYJbCUPYIONINH JIETHUK B
ropax Poccum, pacriojioXeHHBIN B CeBepoO-3alai-
HoMl yacTu KiIroueBCcKoOM rpymmbl ByJKaHOB. M3-
BECTHBI JBE €ro MoaBMXKKHU [22]: 1959—1960 rr. u
MEHBIIIas 1o MacITady moaBikka 1982—1984 rr.

Ilpuaeonurosote 03épa. I1popHIBEI IIPUICTHU-
KOBBIX 03€p M IOCIeAyIIIre 00pa30oBaHUs cejie-
BBIX IIOTOKOB OTHOCSITCSI K OITACHBIM SIBJICHUSIM TJISI-
LUaJIbHOIO reHe3nca. Hanuume mpuiaeiHUKOBOTO
03epa B TOPHOM JOJIMHE — BaXXKHBI KPUTEPUIL Ce-
JIEOITACHOCTH 3TOM JOJIMHBI X, HECMOTPSI Ha TO, YTO
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Puc. 3. Ctpanuua negHuKoBOro paitoHa «KaBkasz».

TnapHasi cTpaHHA O mpoekre Vv JIeZIHHKOBbIE PAHOHBI

KabapavHo-Bankapckas , o HabHMK
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ThipHblay3
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KapTa MMYJbCUPYIOHIUX JICAHUKOB Kapka3a: KpaCHBIM IIBETOM ITOKa3aHbl JEAHUKH, HA KOTOPbIX HabJI0AIMCh TTOIBWXKKU; OopaH-
2KEBbIM — JICAHUKU, NJIA KOTOPBIX IMOABUKKHU BITOJIHE BEPOATHDI; KENTHIM — JIEIHUKM 03 TIpU3HaKOB HeCTabUJIbHOCTH

Fig. 3. Page of the glacial region «Caucasus».

Map of the unstable glaciers: glaciers on which surges were observed are shown in red; glaciers with signs of instability are shown in

orange; glaciers with no signs of instability — in yellow

TOUHBIE MTPOTHO3BI MPOPHIBA 03EP EAMHUYHEI [23],
9TO — OoJiee HAAEKHBIN KPUTEPUI YeM HaJIMYue ce-
neBoro ouara. Kpome Toro, ¢pakropamu ycuiaeHus1
CeJIEBOM aKTMBHOCTH TPaIUIIMOHHO CUYMTAIOT HAJIU-
Y1i¢ MaCCUBOB MEPTBBIX JIBAOB C TEPMOKAPCTOBBIMU
MpolieccaMy U CYIIeCTBOBAaHUE BHYTPUJIEITHUKO-
BBIX nojiocTeit [24]. [TpupoaHbie SIBIEHUS CTaHO-
BSITCSI OITACHBIMU, €CJIM OHM BBI3BIBAIOT 9KOHOMU-
YEeCKMI, 9KOJOTUYECKUI U coOLMalbHbIN yiepo.
IIpuneagHMKOBBIE 03€pa CYILIECTBYIOT ITOYTH BO BCEX
JIeAHUKOBBIX paiioHax Poccuu. Camoe Gomblnoe
nx yucnao (1830) unentuduuuponaHo Ha KaBka-
3e, Tae 0oJiee IBYX TpeTel JeJHUKOB UMEIOT 03€pa
Ha cBOéM mpenamnojibe. O3¢pa BCTpevyarTCs U Ha
Antae (640). Y TpeTH JIETHUKOB Ha Ypajie TaKxXKe
eCTb IIpUJIeAHUKOBBIC 03€pa. B naHHOM uccieno-

BaHMU B TPEX KOHTUHEHTAIbHBIX JICAHUKOBBIX CU-
cTeMax MpuJieIHUKOBBIE 03Epa He OOHApPYKEHBI:
xp. OpynraH, xp. Yepckoro u KosbsIMckoe Haropbe.
ITpunennukoBbIe 03€pa pacrpocTpaHeHbl B Kopsik-
ckom Haropbe (158), Ky3neukom Anaray (34), Uy-
KoTckoM Haropbe (21), Ha HoBoit 3emie (41) u Ce-
BepHoit 3emuie (38). JIyulre Bcero oHu U3y4eHBI Ha
KaBkaze u Antae. g atux peruoHoB B Karanore
JaHa 0oJiee ToapoOoHas MH(GOpMAaLIUs O TPUIIeIHN-
KOBBIX U MOAIPYKEHHBIX 03€pax.

Ha ocHoBe Bu3yalbHOTro gemn@pupoBaHus
KOCMUYECKUX CHUMKOB Sentinel-2 MSI BbIsiBIeHO
368 03€p, pacnoyioKeHHBIX Ha BbicoTax ot 1000 no
3300 M Han yp. Mops B ipeaenax Poccuiickoit yactu
Kaskaza: 12 03€p — B Pecniyonuke Anpirest, 71 — B
KpacHonmapckoMm kpae, 194 — B KapauaeBo-Yepkec-
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cun, 60 — B Ocetun, 3 — B Ueune u 5 — B [arecra-
He. 226 03ép u3 368 HaxoAsITCA B IIpedenax 5 KM OT
KpaeBBIX YacTeil IGTHMKOB. BboJIbIIMHCTBO mpuien-
HUKOBBIX 03€p pacIoOJIOKEHO B mpenesiax 3alagHo-
ro u llenTpanpHoro KaBkasa, B BOCTOUHOI 9acTu
Kaskaza Bu3syanpHOe OemmndprupoBaHUe He ITO03BO-
JIJIO UIOeHTU(DUIIUPOBATH IIPUICTHUKOBBIE 03€pa.
Bcero B nipeaenax boabmoro Kaskasa BbISIBIEHO
1830 03ép obweii Iomanso okoo 95,8 km? (pu
MOJCYETE HE YIMTHIBAIMCH 03€pa IUIOLIAIbI0 MEHEe
500 M2, Kpome KapCTOBBIX 001acTei).

Ha Anrtae obHapyxeHo 640 mpuiaeIHUKOBBIX
03€ép. B 0a3ze maHHBIX K KaxXI0My 03epy MpuBsI3aH
JIETHUK, KOTOPBII JICKUT B BEPXOBBSIX, W ITOIIOJI-
HUTEJIbHO yYKa3aH BTOPOIl JIEMHUK, €CIU B IOJIMHE
nx Heckonbko. [loka3aHbl TONIBKO 03€pa, HaXOMmsI-
muecs He ganee 2,5 KM OT JJeIHUKOB M KOTOPHIC
TOYHO MMEIOT JIEMHUKOBOE IMMTAaHUE U IIPOUCXOXK-
neHue. UnentuduuupoBaHo §2 mpopbiBoOMac-
HBIX 03epa obuieii miomanpio 2,7 km2. OHU 6bUTH
UICHTU(PUIIUPOBAHEI 110 CJIEAYIOIINM IpU3HAKAM:
wiomans 6osee 5000 M2; HaIU4Me JEOSTHON CTEH-
KM, T.€. 03ep0O HEIOCPEICTBEHHO KOHTAKTUPYET C
JIeAHUKOM; 00pa30Baioch B T€UECHUE TMOCIEIHUX
20—40 net o cpaBHEeHMIO ¢ TorokapToit 1992 r. u
3HAYUTEIbHO YBEIUUYMIIOCh (6osee yuem Ha 30%) mo
CpaBHEHUIO ¢ TonmokapTtoit 1992 r.

Aiicoepzoobpa3syrowue aednuxu. B Boripoce oleH-
KM OITACHOCTHM JIETHUKOBBIX CUCTEM U MX KOMITO-
HEHTOB 0c000€ BHUMaHUe yAeJseTcs JeAHUKAM,
3aKaHYMBAIOILIMMCS B MOpE, IlIe OHU B pe3ybTaTe
oTéJia cOpachIBaloT aiicoepru. Takue 1eAHUKU, a UX
Ha3bIBaIOT MPUJIMBHBIMU, BEOYT ceOs OYCHBb TUHA-
MUWYHO, IPUHUIMITNAILHO OTIMYAsCh OT JICSAHUKOB,
OKaHUYMBAIOIINXCS Ha cylie. M3MeHeHne X IJIMHBL
4acTO MPOUCXOAUT ACUHXPOHHO € KJIMMaTUYECKUM
BO3IENCTBUEM U, TTO-BUANMOMY, CUJIBHO 3aBUCUT
OT pelibea JIeMHUKOBOTO Jioxa. Takas fuHaMuye-
cKasl HeCTaOMJIbHOCTDh C BHE3AIMHBIMU (pa3aMu YCKO-
PEHHOTO OTCTYITaHUS C YCUJIEHUEM TEMIIOB OTENa
JIEAHUKOB M MOTEPU UX MACCHI OMMacHa He TOJbKO
IUIST CYOOXOMHBIX ITyTel M1 OCBOCHUSI MUHEPaTbHBIX
pecypcoB Ha MOPCKUX Iuejbdax, HO U JAJIs 9KOCU-
cteM (ObOPIAOB U, UTO OYEHb BaXXHO, CIIOCOOCTBYET
YCKOPEHHOMY TTOBBIIIIEHUIO YPOBHS MOPSI.

Ha ocHoBe BbIpaOOTaHHBIX KPUTEPHEB OLIEHEHO
pacrnpocTpaHeHue aiicbeproodpas3yoimmx JeIHUKOB
Ha Tepputopun Poccuu. OHM oTMeuaroTcs B ApK-
TUUYECKOI 30HE Ha apxumeyarax u ocrponax Poc-
cuiickoii Apktuku. Haubonbiiee ux uuciao (275)

oOHapyxeHo Ha apxurnenare 3emist @panna-Mocu-
da. D10 — 45% obGmero uyucna (570) cymmapHoi
ruromansio 9315 km2, wim 74% Beeit miomaay oe-
neHenust apxunenara. Ha CeBepHoil 3eMiie Takux
JIemHUKOB 58, a Ha HoBoil 3emite — 42.

W3meHenns neaHUKOB Ha Tepputopun Poccuu

CdopmupoBaHHBIe 0a3bI TaHHBIX TTO3BOJMIN
OILICHUTHL M3MEHEHUS TUIOIIAAN W YKcIia JISTHUKOB
B JIETHUKOBBIX CHCTeMax Ha Tepputopum Poccnm,
npousoteaiine 3a rnmociaeanue 60 ner. OcHOBHOM
MacCcuB MH(MOPMAIINH I OLIEHKW M3MEeHEeHMI TIpe-
noctabiageT Kartanor nengaukos CCCP. CorinacHo
ero JaHHBIM, B 23 JIEMHUKOBBIX CHUCTeMaxX Ha Tep-
putopun Poccun Bo BTopoif momoBrHe XX B. Ha-
CUUTHIBAJIIOCH 8422 jegHUKa OOIeil IJIOLIAAbIO
60 056 xm2. [To JaHHBIM AeUPPUPOBAHNST KOCMU-
YeCKNX CHUMKOB, MTOJIYYEHHBIX ITPENMYIIIECTBEHHO
BO BTOpoOii nekane XXI B., rutomiags 3TUX JIETHUKOB
cokpaTuiach Ha 5594 km2, wiu Ha 9,3%. [iowmans
JIETHUKOB, KOTOPbIE OBIJIA MCCIIEOBAHBI YKe TTOCITe
BBIXOJIa B CBeT Bcex yactell Karajora JIeTHUKOB
CCCP, cocrasisa 69 km2. [To HalIMM JaHHBIM,
OHa yMeHbIIWIach Ha 9,7 km?2, win Ha 12,3%. Benu-
YHA U3MEHEHUS JIETHUKOB CYIIECTBEHHO OTJIMYa-
eTCs T pa3HbIX palfOHOB.

Apxmuueckas 3ona. I1nomanp MoJsIpHOTO OJee-
HEHUSI COKpaTIIach MeHee 3HAaYUTEBHO IO CpaB-
HEHUIO C TJIOIIAIbIO JIETHUKOB TOPHBIX PaiiOHOB.
3HaveHust Kojeomores ot 5,94% (Hosas 3emiist)
100 19,11% (octpoBa [e-Jlonra.). MeHblile Bcero
(5,94%) 13 NOASIPHBIX PAiOHOB COKPATUIOCH CAMOE
OoJblIOE MO TUIoIaau oneaecHeHue HoBoit 3emmn.
HckmoueHue coctasiusieT o. BpaHresi, rae He ObLUIO
0OHapy:KeHO HM OTHOTO JIEMHNKA U3 MTOMEIIEHHBIX
B Karanor negnukoB CCCP. Yxe Bo BpeMst cocTaB-
nenus Karanora negHukos CCCP oTrMmeualioch,
YTO MaJieHbKME JIETHUKU Ha OCTPOBE CYILIECTBYIOT
B IIpeAeIbHO BO3MOXHBIX YCIOBUSIX U OTHECEHUE
K JIEJHUKaM HeOOJNBIINX CIOXEHHBIX GUPHOM U
JIBIOM 00pa30BaHKil ObLIO CITOPHBIM [6].

HeGonpuive uaMeHeHUs TUIOLIAAU JIEAHUKOB
ApKTUYECKUX apXUITeJIaroB He MCKITI0YaIoT MOTEPH
MaccCHhI JIbJa 3a CYET MMOHVKEeHNS TToBepxHOCcTH. Cyns
0 UMEIOIIMMCS TaHHBIM, TTOTEPU Macchl JibjIa Ha
apxumneiare 3emurst @panna-Mocuda oreHUBarOT-
ca B —3,5+3,2 I't/ron 3a mepuonx 2004—2008 rr. u
—0,8+1,3 I'r/rox 3a 2008—2012 rr. C 2011 1mo 2015 .
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nmoTrepu Maccel JemHuKaMu 3emian ®panna-Mocu-
¢a ymBomnucsk. Ilo cpaBHenmio ¢ 1953 — 2011—
2015 rr. oHm yBenmmumiauch ¢ —2,18+0,72 I't/ron oo
—4,43+0,78 I't/rox (1.e. npumepHoO oT 17,4%6,5 cM
B.3. Broa a0 35,4£6,2 cm B.3. B roxn) [25]. ITo mocnen-
HUM o1ieHKaM, ¢ arpenst 2002 . 1o ceHTsI0pb 2019 T.
6amanc Maccel JegHuKoB 3emnu ®dpanna-Mocuda
coctanistn —20,24+6 I't/ron, mpuyéM MOTEpU YCKO-
pstmcek ¢ TemrioMm —1,2+0,2 I'r/rom, 4To B €10€ BOIBI
coctapisieT —39,2+11,6 cM B.3. B rox [26].

Cybapkmuka. Ilnomanp negHukoB Poccuii-
ckoii CybapKTUKU COKpaTujach 00Jjiee CyIIeCTBeH-
Ho. He ObLIM oOHapyXeHbl MaJleHbKUE JIEAHUKMU,
CyLIEeCTBOBaBIIME paHee B XubuHax. JIemHUKU Ha
Vpajie yMEeHBIIIIA CBOIO TUIOMANb Ha 63%. HemHO-
IO MEHbIIIe COKPATUINCh IUIOMIAAN JIGAHUKOBBIX CH-
cteM xpe6ToB OpyiaraH (46,6%), Yepckoro (44,4%),
rop Cynrap-Xasra (34%). [1ns psina pailOHOB, Ha-
XOISIIIMXCS B CyOApKTUIECKON 30HE, TOIyYeHBI CO-
BCeM HeOOJIbIINe 3HAUCHUST COKpAIleHUs I JaxKe
YBEIMYECHUS IUTOIIAAN. DTO CBSI3aHO B IIEPBYIO OYe-
penb ¢ Tem, uto B Karamor negankoB CCCP u B pe-
3yJIbTATHI MOCEAYIONINX MCCIICIOBAHMI BOLLIN JaH-
HbIe He 000 BCeX JISMHMKAX 3TUX paitoHOB. B pamkax
MpoeKTa ObLI OOHAPYKEHBI HOBBIE JICMHUKI B TOpax
brippanra, KoasiMckoro Haropas, miato IlytopaHa.

Tax, B ropax BeippaHra u3 66 JJeTHUKOB pa3MepoM
6omee 0,1 km? ob1ueit mIomanbso 29,3 kM2, 3aHECEH-
HbIx B Kartanor negnukoB CCCP, Ha KOCMHUYECKUX
CHUMKaXx ObL1 IeirdprpoBaH 61 iemHUK 00IIei TUTO-
waneio 21,57 kM2, T.e. TIOIAAb 3TUX JIEAHUKOB CO-
KpaTuiach Ha 26%. Bbicokoe KauecTBO CITyTHMKOBBIX
CHUMKOB M yIadHas JaTa ChbEMKM (OTCYTCTBHE 00-
JIAYHOCTHU U CHEXXHOTO TTOKPOBA) MO3BOJIMIIM OO~
HUTEIbHO AelrbpupoBaTh U olu@poBaTh eme 147
HeOOJIBIINX JIEIHUKOB, pa3Mephbl KOTOPHIX JIeXKaT B
npenenax ot 0,01 no 0,35 km2. Kpome 30 MaiibIx J1e-
HUKOB, OTMeUeHHBIX B Karasyiore, B 3TO YMCJIO BOLLLIU
JIETHUKU CeBEPO-BOCTOUYHOI YacTu rop brippaHra,
o kotopbix yrnnomuHaet JI.C. T'oBopyxa [27]. Ob11as
riomans 3Tux 147 JeJHUKOB cocTaBisieT 8,22 KMm2.
Takum obpazoM, cymMapHas riolanb Beex 213 ne-
IKUOPUPOBAHHBIX U OLIM(MDPOBAHHBIX JETHUKOB TOp
Brippanra B 2019 r. cocrasuia 29,97 kM2,

IToxoxas cutyauus ¢ JIeAHUKOBOW CUCTEMOI
miarto Ilyropana. B padotre B.A. Capannl pakTu-
YeCcKM peuyb UIET TOJLKO O 61 jneaHuke, 3auKCu-
poBaHHOM B 1999 r. [28]. Ha kocMUYeCKUX CHUM-
Kax obL1 gemngpupoBaH 71 1eIHUKOBBIN TTOJUTOH.
B 510 uncito Bxomout 52 negHuka us 61, moMeréx-

HBIX B TAOJNITYy OOIIMX JAHHBIX 110 JIETHUKAM TIJIaTO
IMyropana. 3a 20 jget ¢ 1999 mo 2018—2019 rr.
IIECTh JISTHWKOB pa3feTuiInCh Ha 1Be yacT. Kpome
TOTO, Ha pacCMaTPUBAEeMON TEPPUTOPUHN OBIIO J0-
MOJHUTEJbHO AeMPpUpoBaHO N OU(PPOBAHO
13 nenankoB. CyauTh O IMHAMHWKE M3MEHEHUS TITO-
IIaau OJISACHEHUS CI0XHO B CBSI3U C pa3HOPOITHO-
CTBIO MCITOJIb30BAaHHBIX MAaTepPHAJIOB HA paccMaTpu-
BaeMbIe cpe3bl BpeMeHU. [1o HeKOTOphIM OIleHKaM,
cymMMapHag ruioianb 16 JIeTHUKOB, IPUCYTCTBYIO-
IIMX BO BCEX TPEX BPEMEHHBIX Cpe3ax, MMeeT TeH-
JEeHIINIO K He3HAaUYnTeIbHOMY yBenudeHmio. [1mo-
manab 71 megHnka, oun@poBaHHBIX IO CHUMKaM
2018—2019 rr., coctaBmia 11,62 km2.

B ouenke onmencHeHuss Kopskckoro Haropbs
TakKe €CTh MHOT'O pa3HOUTeHUi. JlaHHBIE O Jien-
HHUKax Xp. MaJMHOBCKOTO (3amagHoe Mmodepexkbe
OnoTopckoro 3aiuBa bepruHroBa Mopsi) U JeIHU-
Kax, pachojOKeHHbIX BOJM3U nmodepexbs bepuH-
rosa mops ot 60° 1o 62° c.u1., npuBoasaTcd B Kara-
jore [6]. D10 — 1335 eAHMKOB OOIIEN TIIOIIAABIO
259,5 kM2, u3 Hux 715 JNeIHUKOB UMEIOT IUIOLIALb
6osbie 0,1 kM2, a 06LIAs UX IUIOIIALb COCTABIIS-
etT 233,1 km?2. ITo nanHbiM A.T1. BackkoBckoro [29],
Ha TMEePBBIX ABYX ydyacTKax umeercd 461 nemHuK u
CHEeXXHUK ob1eit momanbio 185 kM2 B 2001 r. 6611
onybonukoBaH Karanor nenHukoB P.B. CenoBa Ha
TEPPUTOPUIO CeBEepHOIT yacTu KOpsIKCKOro Haropbst
(MbitHbinbIIbIMHCKUEI Xp.) [30]. JIuwb A1 3TOro
ydacTka TBEpAO onpeaeeHsl uncio (116) nerHuKoB
U ux riomanp (44 xm?).

Ha kocmunueckux cHumkax Sentinel-2 2018 r.
obL10 UaeHTUGULIIMpoBaHo 90 neaHuKoB U3 116, BbI-
apineHHbIX P.B. CenoBbiM. YcTaHOBIEHO, YTO MHO-
rve JeIHUKU, KPOME OTKPBITHIX JIETHUKOBBIX ITO-
BEPXHOCTEI B UX BEPXOBBSIX, UMCIOT SI3bIKOBUIHBIC
WJIN JIOITACTHBIE 0Opa30BaHUsI, BHEITHE TTOXOXKE Ha
KaMeHHBIE TJIETYSPHl MM OpOHUPOBAaHHBIE 00JIO-
MOYHBIM MaTepuasioM JienHuKu. Kpome Toro, mo-
MOJIHUTEJILHO UIeHTU(ULMpoBaHo 17 1eIHUKOB B
Kapax, rae P.B. CenoBbIM ObIJIM OTMEUEHBI CHEXK-
HuKU. B pesynbrate obias niuomwanb 114 negHu-
KOB cocTaBuia 42,19 kM2, T.e. MOKHO CUMTAThb, YTO
MpOLLIeIINe AECATUIETUS cJ1a00 OTpa3WIMCh Ha pa3-
Mepax JIEAHUKOB 3TOr0 paiioHa B pe3yjabTaTe OpOHU-
pOBaHUS UX TTIOBEPXHOCTU OOJJOMOYHBLIM MaTepua-
JioM. CoKpallleHUIO MOTJIM MOIBEPTHYThCS OTKPBIThIC
Y4aCTKM MOBEPXHOCTH JibAa, HO pa3pelleHue Uc-
MOJb30BAaHHBIX KOCMUYECKUX CHUMKOB He M03BO-
JISIET TIOJIYYUTh UH(OPMALIMIO IJIS1 TAKUX OLIEHOK.
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Bcero na KopsikckoMm Haropbe (BKiIro4ass MaitHBI-
MBUTEIMTHCKIN XpebeT) ooHapykeHo 890 J1eTHUKOB
obweii romanpio 296,3 km2. MakcuMalbHbIN pa3-
Mep meganka — 5,1 km2. I1peo6namaror (810) neman-
KM TUToIanpio He 6osee 0,7 kM2, XapaKTepHast 0CO-
OCHHOCTbD JIETHUKOB — HaJIM4YKMe MOPEHHOIO YeXJa,
MOJIHOCTBIO 3aKPBIBAIOIIETO OBEPXHOCTh JIGTHHUKA.
Takux ieMTHUKOB 06HapyXeHO 796. COOTBETCTBEHHO
94 negHUKa MPEUMYILIECTBEHHO KapoBoro tuma (68)
HMMEIOT Y4aCTKU OTKPBITOTO JIBJA.

st uccnemoBaHUS JJeIHUKOB KoIbIMCKOTO 1
YyKOTCKOT0 Haropuii UCIIOIb30BaHbl KOCMUYECKIE
cHuMku Sentinel-2 2016—2019 rr. u ny6aukauuu
P.B. Cenosa [31—33]. Ha KonpIMcKOM Haropbe B
1990 1 1994 r. CenoB ormeTwn 19 1eTHUKOB B Kapax,
a Ha Yykorckom Haropbe B 1982—1989 rr. — 47 nen-
HukoB. Ha cuumkax Sentinel-2 (2016—2019 1r.) HU
B OTHOM 13 KapoB He OBLIO YCTAHOBJICHO OTKPHBITOM
JIEIOBOI ITIOBEPXHOCTU. B HEKOTOPBIX Kapax HAOII0-
IACh XaOTUYeCKNe CHEXHBIC IISITHA, a KOe-TIe B
TBIJIOBBIX YaCTSIX HA X CKJIOHAX — OCTaTKM JIABUH-
HbIX KOHYycOB. B KoJbIMCKOM Haropbe 0OHapyKeHbI
38 KaMeHHO-JIEHOBBIX 00pPa30BaHUIl U TOJBKO OTUH
JISTHUK C YMCTOI JIETOBOM ITOBEPXHOCTHIO B 30HE €0
NMUTaHKA ¢ 00Lei Tuomaneio 6,62 km2. B Yykor-
CKOM Harophbe OTMeuUeHbI 63 JeJHUKA 001l TUIoIa-
nbio 16 kM2, 3 Hux B xp. Mckarenb — 26 (8,8 km?), B
ropHoM Maccuse 6yxTel [TpoBunenns — 34 (6,43 km?)
u B xp. [TakynbHeit — 3 (0,76 km?).

Ymepennvte mupomot. CoxpalieHue riolia-
U JIEAHUKOBBIX CUCTEM YMEPEHHOTIO ITosica HaX0-
auTcs B nuamnasoHe ot 57% (Boctounbiii CastH) 10
13% (Konap). CaMble KpyITHbIE JIETHUKOBBIE CUCTE-
mbl KaBkaza, Kamuatku v Antast yMeHbIIUIU CBOU
IUIOLIaAN COOTBETCTBEHHO Ha 25, 22 u 39%. Ilo
naHHbIM Katasnora negnukos CCCP [6], B 1965—
1975 rr. Ha bonbmioMm KaBka3ze HacUMTHIBAIOCh
2048 nenHukoB ob1eii riomansio 1408,7 kM2, Tlo
cocrostHuto Ha 2000 r. YKuciIo JIETHUKOB HECKOIBKO
BO3pOCJIO 3a CUET OTWICHEHUS IPUTOKOB KPYITHBIX
JIETHUKOB, TOTJa KaK IUIOIIAAb OJIEAEHEHUS] YMEHb-
mmtack 10 1248 xm?. K Poccun OTHOCHTCS Teppu-
topus CeBepHoro Kapka3za, rae B 2000 r. HaxoauI-
ca 1521 nenHuK obLIel TUIOIAALI0 OKOIO 854 KM?2.

ITo pesynbTaTaM 00pabOTKM CIYTHUKO-
BBIX CHUMKOB Sentinel-2, MoJlydeHHBIX B UIOJIe U
centsope 2017 r. u aBrycre u ceHtssope 2018 r., Ha
KaBka3ze oOHapyxeHo 2046 ieIHUKOB OOLIEH TIJ10-
mwazabio 1067 km?2. Ha 97 KpynHbIX JIeTHUKOB (bosee
5 kM?) mpuxoautcs 6onee Tpetu (440 kM?) TToma-

nu oneaeHeHus: Kaskasza. JlegHUKHU, miomaab KOTo-
puIX HaxoauTcs B nuana3one 0,1—0,5 km?, B HacTO-
giee BpeMsi — caMble MHOTOYKCIeHHbIe (674) Ha
Kagkase. bosblie MojJIoBUHBI JEAHUKOB 10 TLUTOLIA-
IIU 1 TI0 YHCIIYy PACIIOIOXEHBI HAa CEBEPHOM MaKpo-
ckioHe bonpmoro Kaska3za. 3a Bpems, mipolreaiiee
nocliie cocrtaBiaeHusa Karanora segnukos CCCP,
oneneHenune Kapkasa cokpatuioch Ha 28,2%. [1pu
3TOM ILIOIIAAb JIEAHUKOB CEBEPHOTO MaKpOCKIOHA
bonbiioro KaBkaza yMmeHbIIMIaCh HEMHOTO 00JIb-
e (—28,5%) 4yem roxHoro ckijioHa (—27,6%). Ilo
nanHbeIM [34], B 2014 1. Ha KaBka3ze onu10o 2020 nen-
HUKOB ob61Ieit turomansio 1193,2 kM2, a onengeHe-
Hue cokpainajioch Ha 0, 44% B rog B 1960—1986 1T.
u Ha 0,69% B rog B 1986—2014 rr. [ToaydeHHBIE
HaMH pe3yJbTaThl ITOKa3bIBAIOT, YTO 3a IIEPUOI
1986—2018 rr. oeaeHeHNE COKPATUIIOCh Ha 415 Km?
co ckopoctbio 0,87% B roa. Takum 006pa3oM, Mbl
BUAVM YCKOpeHHUE TassHMS JenHUKoB KaBkasa.

Ha Kamuartke naeHTuduULIMpoBaHo 732 IeqHN-
Ka ob1ieii momanbio okono 680 kM2, I1o maHHBIM
Karamora nemnnkos CCCP, B cepenuae XX B. Ha
KamuaTtke HacuuTsiBanoch 405 1eIHUKOB OOIICiH
momaneio 874 km2. OTMETUM, YTO JajbHeillne
HCCJIeOBaHUs OJICACHEHUSI JaHHOTO paiioHa I10-
3BOJIMJIA OOHAPYKUTh MHOXECTBO JISAHUKOB, HE 3a-
perucTpupoBaHHBIX B Karayore, mosatoMy mpsimoe
CpaBHEHMUE YMCJIa U TIOLIAIU JIETHUKOB C JaHHBI-
MM COBPEMEHHBIX MCCJICHOBAaHUM 3aTpyaHeHO. W3-
MEHEHUS TUIOIIAAN OJISACHEHMST Pa3IMYHbBIX paiio-
HoB KaMuaTKy co BpeMeHHM KaTajloru3alnmy KpaiiHe
HepaBHOMEpPHBI. DTO CBS3aHO C pa3HOOOpa3zuem
MIPUPOIHBIX YCIOBHI IToJyocTpoBa. Tak, miomagsb
oneneHeHus: KpoHoukoro nmojiyoctpoBa 3a 1957—
2013 rr. cokpartuiachk Ha 27,6% [35]. Onenenenue
BYJIKAHMYECKOTO MaccuBa ATHeli-YaliakoHmKa Imo-
tepsuio 19,5% mnomanu 3a 1950—2010 rr. [Tiowmans
oneneHenus MunHckoro ByiakaHa ¢ 1950 mo 2010—
2014 rr. npakTUYeCcKU HEe U3MEHUJIACh U3-3a MOLII-
HOTO MOPEHHOTI'O ITOKpPOBa, OPOHUPYIOLIETO SI3bIKU
JneqHUKoB. B npenenax KimoueBCcKoii TpyIIIibl BYJI-
KaHOB, HA00OPOT, HAOIOAAETCSI HEOOIbIION POCT
ruowany oneaeHeHus — Ha 4% (8,7 km?) ¢ 1950 o
2010—2015 rr. [22]. Takass HEOOIHOPOAHOCTh B MO-
BEeI€HUHU JIEAIHUKOB B pa3HbIX paiioHax KamyaTtku
0o0ycJIoBJIeHa pa3HOOOpa3ueM coueTaHuii (opM Ma-
KpopeJibeda, KIMMaTUYeCKUX XapaKTePUCTUK U CO-
BPEMEHHOM BYJIKAHUYECKON aKTUBHOCTBIO.

OneneHenue Antas mo naHHbIM Kartasora Jjien-
HukoB CCCP 3anumano 6osee 1500 km?. M3 HUX Ha
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Poccuro nmpuxonmiock okoio 871 km? B ceBepo-BoC-
TOYHOM CEKTOpe TOpHOii cTpaHbl. I1o maHHBIM 00-
paboTkn cHUMKOB Sentinel-2 1. (2018 1.), Ha Tep-
putopuu Antas (pocCHCKas 4acTb) HAXOMUTCS
720 neqHUKOB ob1el ruowmansio 510,1 km?2. 3a 65 et
ncuesno 143 nemnuka, a 108 pazgenmioch Ha 2—5 ga-
creii. [tomank oneaeHeHns coKpatmiaach Ha 39%.

Pesynbrarhl BHITOJHEHHBIX MCCAEA0BAHUM IO -
TBEPKIAIOT TEHACHIIMU COKpallleHUs IJI0IIaman
JIETHUKOB Ha Bcell Tepputopuu Poccum. Mckimo-
YeHHEe COCTABJISIOT JIESAHUKU BYJIKAHUYECKUX paii-
oHoB KamyaTtku. OHU YBEJIMYMIN CBOU pa3Mephl
WIM OCTaJIMCh MpeXXHUMM. TeHIeHUMHU K COKpallle-
HUIO He HAOJII0IaeTCsl, YTO OOYCIOBJICHO HATUUUEM
MOIITHOM TTOBEPXHOCTHOI MOPEHBI 13 BYJIKAHOTCH-
HOro MaTepuaia. Be1rurHa u CKOpoCTb U3MEHEHU I
mapaMeTpoB OJieAeHEeHUs B pa3HbIX paiioHax Poc-
CUM 3aBUCSIT OT JIOKAJIBHBIX KIMMAaTUYECKHX U OPO-
rpapuyeckux oCOOEHHOCTEM, a TakxKe OT HaIU4US
WJIN OTCYTCTBUSI aKTUBHOI'O BYJIKAHU3MA.

3akinioueHne

Cosganne HoBoro Karamora 1mo3Bojniao mojy-
YUTh HOBBIC 3HAHUS O COCTOSTHUU JeOTHUKOB Poc-
CHUM B KOHIIE BTOpOIi nekaabl XX1 B. U OLEHUTh W3-
MEHEHUS, TIPOM30IIeAIINE C JISTHUKAMU C CePEITHBI
XX B. Karanor nenHukoB Poccuu cogepkut uHdop-
MalMIo 0 22-X JIEMHUKOBBIX CUCTeMaX OOIIIel MIo-
mansio 54 518 km?. ITo cpasHenuio ¢ Karanorom
nenHukoB CCCP (1965—1982 rr.) miowanb Jiea-
HUKOB Ha TeppuTopuu Poccuu yMeHbIIMIach Ha
5594 km?2, unn 9,3%. BeamuuHa U CKOPOCTh U3MEHE-
HUiT B pa3HBIX paiifoHaX CUJIBHO pa3INJaloTcd M 3a-
BUCST OT KOMIUIEKCA MECTHBIX IIPUPOIHBIX YCIIOBUIA.

CdhopmMupoBaHHBIE O €IUHON MpoOTpamMMe U
B eIMHOM (popMaTe 06a3bl JaHHBIX, a TaKXe pa3-
paboTaHHBIE aJITOPUTMBI aHAJIM3a MTO3BOJISAT UC-
MOJIb30BaTh MPUEMBI TEOMH(MOPMAIIMOHHOTO MO-
IeIMpOoBaHUS OIS HAaJIbHEMIINX MCCIeTOBaHUM

JIuTeparypa

1. Paul E, Rastner P, Azzoni R.S., Diolaiuti G., Fugaz-
za D., Le Bris R., Nemec J., Rabatel A., Ramusovic M.,
Schwaizer G., Smiraglia C. Glacier shrinkage in the Alps
continues unabated as revealed by a new glacier invento-
ry from Sentinel-2 // Earth Syst. Sci. Data. 2020. V. 12.
P. 1805—1821. doi: org/10.5194 /essd-12-1805-2020.

B3aIMOCBSI3€ii, COCTOSTHUSI U MPOMUCXOMSIINX M3~
MEHEHUN B JIEAHUKOBBIX cucTeMax. IlonxyuyeHHEIe
JIaHHbIE HAaXOJATCS B OTKPHITOM JIOCTYIIe Ha caiiTe
«Karanor nemnukos Poccum» (www.glacrus.ru).
B pamkax MexXayHapoJHOI'O COTPYIHWUYECTBAa WH-
(opmarus repeaaHa B 6a3bl JaHHBIX MexXIyHapo/i-
HOTO TpoeKTa «I'JTo6aabHbIe NU3MEePEeHUSI Ha3eMHOTO
Jbaa u3 kocmoca» (GLIMS) u MupoBoro kataiora
nenHukoB (RGI). Takum obpazom, Karamor nennu-
KoB Poccuu cTan coctaBHOI 4acTbIO MUPOBOM CH-
CTeMbl MOHUTOPMHTIA JIETHUKOB, BKJIaJ0M B pellle-
HUe 3amau (OPMUPOBAHUS U PA3BUTHUSI MaCCUBOB
JaHHBIX 110 BCEM KOMITOHEHTAM KJIMMaTUIECKOU
CHUCTEMBI, UTO MO3BOJIUT JIeJaTh HAyYHO OOOCHOBaH-
HBbIE BBIBOJIBI O COCTOSIHUY ¥ U3MEHEHUSIX KJIMMAaTa
¥ UX BIIMSTHUM HA aKTUBU3ALIMIO OITACHBIX CTUXUIA-
HBIX IIPOIIECCOB.

Co3nmaHHbIil THGOPMALIMOHHBIN pecypc — ocC-
HOBA IS Pa3BUTHUSI CUCTEMBI MOHUTOPHUHTA COCTO-
SIHUSI JIEMHUKOB Ha Tepputopuu Poccuun. K 3agauam
JaTbHEWIINX UCCIeOBAHMI OTHOCSITCS: OTpeesie-
HUE ONTUMAaJIbHBIX CPOKOB ITOBTOPHBIX MHBEHTAPH -
3alMi, KOTOPBIE 3aBUCAT OT CKOPOCTU U3MEHEHUN
JIEAHUKOBBIX ITAPaMETPOB; COBEPIIICHCTBOBAHME ME-
TOIOB AeIIU(PUPOBAHUS CITYTHUKOBBIX CHUMKOB,
BKJII0Yass KOMOMHUPOBaHNE aBTOMATU3MPOBAaHHBIX
M BKCIIEPTHHIX ITOAX0A0B; paciimpeHe nHgopMa-
LUOHHON MH(PPACTPYKTYPHI 0a3bl TaHHBIX, B KOTO-
pyIO IJIAHMPYETCST BKIIIOUATh PE3yIbTaThl IIPSIMBIX
HaOJIIONeHUI U TMCTAaHIIMOHHBIX MCCIeIOBaHUI Ha
OTIEJbHBIX JIETHUKAX U y3/1aX OJISACHEHMSI.
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