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Tlocaennue pecsatuierus: Ha cesepe Cubupu u JlanbHero BocToka Jie[HUKH HAXOAATCS MO/ BIUSHUEM
H3MEHEHUST KJIMMaTa, 0COOEHHO 5TO OTHOCUTCS K MaJIBIM (hOPMaM OJIE[IEHEHUST. DTOT TIPOIIECC XapAKTEPEH U JIJIst
seanukoB Kopsikckoro Haropbst. JIJist OlleHKY IMHAMUKY 0JIC/IEHEHUSI 9TOTO PEroHa ObLIN IIPUBJICYEHBI JIAHHbIC
cunmkoB CORONA (1972 1.), Sentinel-2 (2019 1.), a Takske Karazor negnukos CCCP (cepenuna 1960-x r.).
Katasor sexnukos CCCP na Kopsikckoe Haropbe ObLI cOCTaBJIeH MO JAHHBIM TOTIOKAPT U adpOPOTOCHEMOK,
YKa3aHHOE B HEM KOJIMYECTBO JIGIHUKOB [OYTH B 2.5 pa3a 6oibIiie, 4eM ObLI0 00HAPYIKEHO Ha CHUMKaX. B HOBOM
ssekTponHoM Katasore “Jleannku Pocenn” sadukcuposano 890 jenukos mionanbio 296.29 km2. ot pern-
OH N300MIIyeT KaMEeHHBIMH TJIeTdepamu, 1, no-suaumomy, B Karasore negninkos CCCP (1 B HOBOM 2J1€KTPOHHOM
KaTajiore) MHOTHME KaMeHHbIE TJieTuepbl ObLIM IIPUHATHI 32 KMBbIE JIEJIHUKN BO BpPEMsI €r0 COCTaBJIeHus1. B ctaThe
OblyTa cjielaHa HoBast olleHKa rrora/eit sieHnkos mo ciuMkaM CORONA. OripejiesieHbl pacXoskIeH IS TLTOMA-
Neit, ykazaHHbixX B KaTasore, 110 cpaBHEHUIO CO CHUMKAMI JIJISI TPYIII JIETHITKOB.

Kniouesvie cnosa: Kopsixcroe nazopve, nednuk, niouadv ieonuka, memnepamypa, 0caoxku, mpeno memne-
pamypol, mpeno ocaokos, kamennwiii ziemuep, CORONA, cHumok Sentinel-2.
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katasiora jieaukoB Kopsikckoro Haropbst 1o apxustbiv ciuvkam CORONA u cpasrenue co caumvkamu Sentinel-2
Ha ¢oHe MeHsomerocss kanmara // Kpnochepa 3emun, 2023, 1. XXVII, Ne 5, ¢. 29-38. DOI: 10.15372/
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REVISING THE CATALOG OF THE KORYAK HIGHLAND GLACIERS
USING ARCHIVAL CORONA IMAGES AND COMPARISON WITH SENTINEL-2 IMAGES
AGAINST THE BACKDROP OF CHANGING CLIMATE
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In recent decades, glaciers in Northern Siberia and the Far East have been influenced by climate change,
especially small forms of glaciation. This process is also typical for the glaciers of the Koryak Highlands. To as-
sess the dynamics of glaciation in this region, data from CORONA (1972), Sentinel-2 (2019) images, and the
USSR Glacier Catalog (mid-1960s) were used. The USSR Glacier Catalog of the Koryak Highlands was compiled
based on data from topographic maps and aerial photographs. The number of glaciers included in this catalog is
almost 2.5 times higher than the number of glaciers identified on satellite images. For the studied region, the
new electronic catalog Glaciers of Russia records 890 glaciers with a total area of 296.29 km?. This region is
abundant in rock glaciers, and apparently the USSR Glacier Catalog (and perhaps the new electronic inven-
tory) mistook many rock glaciers for living glaciers at the time of its compilation. Therefore, the authors made
a new estimate of glacier areas using CORONA images. The discrepancies between the areas of glaciers indi-
cated in the Catalog and identified on satellite images were determined for groups of glaciers.

Keywords: the Koryak Highlands, glacier, glacier area, temperature, precipitation, temperature trend, pre-
cipitation trend, rock glacier, CORONA, Sentinel-2 images.
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BBEAEHUE

Jlepnuku Kopsikckoro Haropbsi, KOTOpoe HAXO-
JIUTCS HA ceBepo-BocTOoKe AsuaTtckoii uactu Poccun,
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Puc. 1. Kaprocxema Kopsakckoro Haropbs.

1 — pexn; 2 — BOmOpaszesbl; 3 — 06TACTH PaCpOCTPAHEHNST
JICTHUKOB.

1-9 — JielHUKOBbBIE PAiOHBI B Mpe/iesiaX PEUHbIX GacCeiiHOB:
1 — mexay xpeGramu [Tukach u Ykanasr, 2 — Meskay xpedtamu
Yxkanaar u Cueronoit, 3 — p. Wabnu — p. Vimonkanasasim,
4 — p. Barbina, 5 — p. AnuBassM—0OyxTa MadeBHa, 6 — p. Maues-
na — p. Anyka, 7 — p. Anykasaam, 8 — p. [Isurosasam — Outio-
Topckuii 3anuB, 9 — 3amuB Kopda.
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MeXKIY AHAJBIPCKUM 3aJIMBOM U M-0BoM Kamuatka,
ceiiyac COXpaHsIOTCS B IHUINAX KapoB U Tporos. I1o-
crepHue pecaTuiaerus Ha cesepe Cubupu u JlanbHero
Boctoka B ¢BsI3M ¢ ©3MeHeHNEM KJIMMaTa B TOpax WH-
TEHCUBHO TAIOT JIEJHUKHU, KaK HeGOIBIINX, TaK U
cpeanux pasmepos [ Takahashi et al., 2011], pactioJio-
sKeHHble B ropax. OcoOGeHHO IOABEPKEHbI U3MEHe-
HUIO MaJjible (popMbl ostefieHenust [Ananuvwesa u op.,
2019; Ananuuesa, Kononos, 2020]. Onu BKJIIOYAIOT
HETOCPEJICTBEHHO MaJible JIEAHUKH, MHOTOJIETHIE
CHEKHUKH C JIEJISTHBIM SI[POM U TIePEJIeTOBBIBAIOIIIE
CHEXHUKH. ITUM TEPMUHOM MOKHO 0003HAYUTH CO-
BOKYITHOCTb CBOWCTB OOBEKTOB, TAKUX KaK HEOOJIb-
nre pasMepbl, HaJauvue JbJa u ¢pupHa (4To Xapak-
TEPHO I/ BCEX TUIIOB JIEJHUKOB), cjiaboe pasjeiie-
Hue o6acTell aKKyMyIAMUKY 1 aGJIAIIK 1 IIp.

[Tocuie cocraBnenns Katamora jelHUKOB HA 3TOT
peruoH (koHelr 1960-x rT.) B Kopskckoe Haropbe nc-
caeioBaresint mputiiid Tobko B 1990-x rr. OHu usy-
Yaju pasjrdHble TeoMopdosiornyeckue 0ObeKThl,
Cpe/ii KOTOPbIX ObLIN U KaMeHHbIe reryepbl. A.A. Ta-
mauun [2005] otmedaet 282 smemHuka obIel mio-
mazapio 180 kM2, uTo 6IM3K0 K KOJIMYECTBY, YKa3aH-
Homy st kouta 1950-x rr. M. Mamnbix [ Kamanoe...,
1982]. Uccnenosarennp Cesepo-Bocroka Poccuu
A.TI. BacbkoBckuii Takske usydas xpe6ror Kopsik-
ckoro Haropbst. OH 110 a9poPOTOCHUMKAM U KapTaM
npuBeJi ganubie o 461 sexHuke obleil MI0MALBIO
185 kM2, Briouas cHexHuku [Bacvkosckuii, 1955;
Kamanoe..., 1982].

Paiion Haropbsi HEJIOCTATOUHO M3YUY€H, T0ITOMY
OTIeHKa U3MEHEHN Pa3MePOB JIETHUKOB C MTOMOIIBIO
KOCMUYECKUX CHUMKOB ¥ TIPOBEPKA 9TUX JAHHBIX HA
MECTHOCTH MPEJICTABJSIOTCS BEChbMa aKTYaJbHBIMU.

Karanor negnukos CCCP na tepputopuio Ko-
PSIKCKOTO HATOPbsT HACUUTHIBAET 715 JIeTHUKOB, TIPH
yuere JieJHUKOB iomazbio Menee 0.1 km? B kaTasiore
yrnoMmsinyTo 1335 jlefHUKOB, UX 00IIas Miomanb
259.7 km? [ Kamanoe..., 1982]. CoBpemeHHOE oJie/ieHe-
Hre KopsikcKOro Haropbsi cOCpeloTOueHo Ha TPeX
060cobsieHHbIX yuacTKaX. HeCKOIbKO 1eCATKOB Jie/-
HUKOB PacIiojiaraeTcst B 105KHOI YacTH HAropbs, Ha
ckisonax IIsiruackoro xpedra. OKOJIO COTHU JIeHE-
KOB PaCIIOJIOKEeHDI B IIpeiesiax MelHbITUIbIBIHCKOTO
xpebra, Ha caMOll ceBepHOI okoHeuHocTn Kopsikcko-
ro Haropbst. HanGoJsiee MHOTOUHC/ICHHAS TPYIINA B He-
CKOJIbKO COTEH JIEJIHUKOB HAXOJUTCS B IEHTPAJIbHOI
yactu Kopsikckoro Haropbs, BOsm3u mobepesxnst bBe-
punrosa mops, ot 60 no 62° c.ir. ITo ganubim [Ka-
manoe..., 1982], snecp Haxoaumaoch 636 e THUKOB.
Asrop katasora H.M. CsaTkoB paboTaJl Ha HECKOJIb-
KUX JieJIHUKaX Haropbst B Hayase 1960-x rr. B paiione
ropsl JlesHoii, Beiciieit Toukn Kopsikckoro Haropbsi.

B moBoMm anmexkTponHOM KaTajore “JlemHUKN
Poccun” sadpurcuposano 890 e qHUKOB 00IIeil 11710~
maapio 296.29 km?. ABTOpaMu UCIIOJIb30BAJIUCH
cuuMmiu Sentinel-2 3a centsa6pb 2018 1. u aBrycr—
centsi6pn 2019 r. [ Xpomosa u dp., 2021].
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B Haropbe pacrpocTpanenbl KaMeHHbIE TJIeTde-
PbI, KOTOPBIE, BO3MOKHO, paHee rpu paboTe HaJl KaTa-
siorom H.M. CBaTKOBbIM ObLIY IPUHSATHI 32 JIEAHUKN
(B HOBOM KaTaJiore, I0-BUANMOMY, 9TO TaKKe UMeeT
MecTo). [loatomy cpaBHenme ¢ ganHbiMu Kartasnora
JIETHUKOB 110 KOPSIKCKOMY Haropbio cJeiyeT JeaTh
BBIOOPOYHO U € OTIPE/IETIEHHBIMI OTOBOPKAMUL.

B pa6ore [Ananicheva, Aleinikoo, 2022] aBropa-
MU C TOMONIBIO CHUMKOB BBICOKOTO Pa3penienus Sen-
tinel-2 (2019 1.) GBLIO OIIEHEHO COCTOSTHIE JIETHUKOB
K 9TOMY BpeMeHU Ha (poHe KIMMATUIeCKUX TeH/IEeH-
LU, BJAUSAIONIUX HA U3BMEHEHUs OJie/leHeHNUs.

B Kopsikckom Haropbe toraa 0L 00HapyKeHbI
212 negHuKos, 279 kKaMeHHbIX TJ1eT4epoB, 112 00bek-
TOB He UIeHTU(MUINPOBAHBI (HET JIEIHUKOB MU UX
mromaab meree 0.001 KM2), 00112 II0MAab, IIOKPbI-
Tag ab1oM, coctasuaa 49.59 kM2 Cokpalenue 11/10-
rajieil JeIHMKOB 10 cpaBHeHuo ¢ Karamorom Jies-
HukoB CCCP, cocraBiennbiM B KoHIle 1960-x rr.,
HAXOJUTCSI B CPEIHEM TI0 BbIJ[EJIEHHBIM OacceitHaM
(puc. 1) B mmmpokux mpeaenrax — ot 35 1o 74 %. Cpej-
HsIs TTOTNA/Ab JIeAHUKA Kosebiercst oT bacceitHa K
6acceiiny ot 0.4 1o 0.11 kMm% B aByx Gacceiinax
[0 KOJUYECTBY TPe0baafaioT JOJTMHHbIE JeIHUKH
(=53 %), B oCTaIbHBIX — KapOBbIE JIeAHUKH (0T 48 1m0
91 % B rpymre).

B centsbpe 2020 r. OGblaa HpoBegeHa KCIIe-
JUIHS B I0KHYIO 4acTh Kopsikckoro Haropbs, K Jiefi-
Hukam [TburbruHckoro xpedra. [emnb sxcneqummm —
OTIEHUTD COCTOSTHYE JIETHUKOB HATOPhS HA IPUMeEpe
[Teunbrunckoro xpedra (11-oB ['oBeHa) B CpaBHEHUH C
nanubiMu Sentinel-2.

Panee 110 ciuMkam co cinytHukos Landsat u Ter-
ra (caumku Landsat MSS, TM u ETM+ u Terralook
ASTER) 6bLy111 TIOJTyY€HbBI ITpeABapUTEIbHbIE JaHHbIE
0 JIeJIHMKAX UCCIIeyeMOoro paiioHa. BbLio obHapyske-
Ho 237 jieHUKOB, cpejHee aOCOMIOTHOE U3MeHEeHUe
momann s geaanka 0.54 km? [Ananuuesa, 2012].

B nacrostiieit pabore mpusieden Habop apXuB-
ubix ciuMKoB CORONA, natupyembix 1967—-1973 rr.
Heo6xommo mpoBepuTh nanHbie Karasora jie/IHUKOB
CCCP nHa aTOT permoH, MOCKOJIbKY AaThl CHUMKOB OT-
JIMYAIOTCST OT JIAHHBIX KAaTAJI0ra BCEro Ha 5 JIET, 3TO
HEeOOJIBIIOM CPOK JIJIsI JIEAHUKOB, YUUTHIBasI, 4TO KJIU-
MaT B JIaHHBI BPeMEHHO mepuo/; ObLI BIIOJTHE CTa-
6usen (puc. 2). Kak BuaHo Ha puc. 2, B nepuoz ¢ 1966
110 2021 r. ycroituusbiii poct cpeaneit getneit (Ty,,,)
u cpenneii rogoBoit (Ty,,) TeMIEpaTypbl HAYAICS B
sTOM peruote He panee 1970-x rr. Takum o6pasom,
canmMkun CORONA oTpakaioT mosiokeHue JeTHUKOB
Haropbs, ykazauuoe B [ Kamanoe..., 1982].

TEHAEHIINN N3MEHEHHNA KJINMATA
B PETUOHE

LITO6I)I OIICHUTDb O6H_[I/Ie TCHACHIINN N3MEHECHUWA
Ba’KHBIX /LIS JIEJHUKOB KJIMMATUYECKUX T1apaMeTpPOB,
110 IAHHBIM METEeOCTAHIIN ObLIN IIOCTPOEHBI KapThl
u3MeHeHust cpesHeit rog0Boi (T, “C) n cpeaneii
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Puc. 2. Cpennsisi ronoBast (Ty,,) U CpeHsist J€THsIs
(Tyym) TEMHIepaTypsl no cranuusaM Mapkoso (a),
SAmck (Bpoxoro) (6) u Anyka (8) (Kopsikckoe Ha-

ropbe).

agerneit temuepatypsl (T, ‘C), a Takxke rosoBoi
CYMMBI 00X 0CaKOB (P, MM), OCaJKOB X0/
noro nepuoja (P, MM), Korjja TeMIieparypbl BeCh Me-
ST OBLTN YCTOMYMBO HIKE HYJIS, U OCATKOB TETLIOTO
nepuoza (P, MM) 71 OCTaIBHBLIX MecsleB (puc. 3).
[liig pacyeTa KIUMATUYECKUX TEHIEHITUN UCITIOTIb30-
BaJIca BpeMenHoil unrepsan ¢ 1966 r. (korga ObLin
HCITpaBJICHBI IOKA3aTeIN 0CAJKOMEPOB Ha CEBEPHBIX
crannusax P®) o 2021 r. Tpeunsr (Juneiinbie) or-
pelessINCh TI0 YPAaBHEHUSIM PETPecCcui psiIoB aTHUX
mapaMeTPoB ¢ MPUHSATHIMUA WHTEPBATAMU OMUO0K
+0.1 °C mist Temmepatypsr 1 =5 MM 1711 ocagkoB. Ha
puc. 3 ganbl hparMeHTbl KApT Ha TEPPUTOPUIO CEBEPA
[lanpuero BocToka /719 yKa3aHHBIX BbIIIIE TapaMeT-
poB, cocTaBiieHHbIX Ha Bech CeBepo-Bocrok Poccun.

V3menenust cpegHeii rojloBOi TeMIepaTypsl B
Kopsikckom naropse T, Jiexar B Ananasome or +1
nmo +2 °C 3a paccMaTpUBaeMbIil TIEPUO, a CpeaHer
aerneit T, — B auamasone ot +1 10 +3 °C, ma Yykot-
ckoM moxyocTpose Ty,  Boiie, a T, HECKOIBKO
Hke. “Apkruueckoe ycuseHnve” B CEBEPHBIX KOHTH-

HEHTAJIbHBbIX YaCTAX OCYHIECTBJIAETCA 3a CUET IMOBbI-
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Puc. 3. I3mMeHeHus TeMniepatypsl M OCaJIKOB B U30IMHUAX 3a 1966—2021 rr.

a — cpeiHell rofoBoil TemmepaTypsl 1,

year?
2 — 0CaJIKOB XOJIOTHOTO Iieproja P,

°C; 6 — cpejneii etHeii Temiepatypsi T,
MM; 0 — OCa/IKOB TEILIOro repuosa P

wmy C; 8 — TOIOBOIT CyMMBI OCAZIKOB P\, MM;

we MM; 1 — MeTeocTanium; 2 — MeTeocTaHius Alyka.

HICHWS TEMITePATyPbhl XOJIOHOTO U TIEPEXOTHBIX TIe-
puozioB. B GoJiee o:xHbIX paitoHax Kopsikckoro Ha-
TOpPbs TPEH/IBI TETLJIOTO TIEPUOIA CTAHOBSITCS BBIIIIE.
Tpenmpt ocankos 3a Tos B KopsskckoM Haropbe pacTyT
ot GeperoBoii 30HbI k ropam ot 0 1o 150 MM (3a cuer
YBEJTUYEHUS OCAJKOB TEIJIOTO TEPUOA), TPEHIBI
0Ca/IKOB XOJIO/IHOTO TTeproia (TBep/Ible) HaXOATCs B
muarnazore ot 0 1o 50 mm. Takum o6pa3oM, TeHIeH-
1Y U3MEHEHUS TEMIIEPATYPbl U OCAJKOB B U3y4ae-
MOM DPErnoHe He CocOoOCTBYIOT COXPaHEHUIO 1 pas-
BUTHIO OJIE/IEHEHUSI.

JAHHBIE 1 METO/IbI

[lanueie qucraniuonnoro 3ouauposanus CO-
RONA — ncTouHMK NCTOPUYECKOI CITyTHUKOBOUW WH-
(hopmaru cpeiHero u BBICOKOTO pa3penieHusi, B CBOe
BpeMs paccekpedeHHo MUuHUCTEPCTBOM 0O0POHDI
CHIA u naxongiuecs: B OTKPBITOM jjoctyte. Opuru-
HaJIbl TIEHOK XpaHaTes B CiyskGe apXUBOB 1 3ari-
ceii CIITA (National Archives and Records Adminis-
tration, NARA), Kxonuu mjieHOK XpaHsATCS B IIEHTPe
USGS EROS Data Center, KOTOpbBIil 3aHUMaETCS
CKaHMPOBAHUEM U TIPOJIAKeH TaHHDBIX.
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Ha paiton KopsikcKoro Haropbsi B T106aJbHOM
apxuBe UMeroTcss CHUMKH 32 1966—1973 rT. Ha Bpems
OKOHYAHUST TIeprofia abssATn (KOHETl HIOJIS—aBTyCT).
CHUMKHU MTAaHXPOMATUYECKUE, UMEIOT JOBOJIBHO BbI-
COKOe TIpocTpaHcTBeHHOE padpenienne (1.8—2.7 m).
Ha gannsiii paifon OHU He CKAaHUPOBAJINCH U HE TTPO-
JABAJINCH.

Cuumrun CORONA npeacraBiasior co0oi ot-
CKaHWPOBaHHbIE MJICHOYHBIE M300paKeH s, KOTO-
phle HYKZAI0TCS B THIATEIbHOW TPOCTPAHCTBEHHON
MPUBSI3KE U OPTOKOPpeKIK. B kavecTBe 6a30BOTO
pesibeda 1y opToTpancHopMUpPOBAHUST KOCMUYE-
ckux caumkoB CORONA rereps Obljia HCIOJIB30Ba-
Ha nudpoBas Mmojenb penbeda ArcticDEM ¢ mpo-
cTpaHCTBeHHbIM paspemneHueMm 10 m [Porter et al.,
2018], a Takxke Ha Hekotopbie yyactkn — SRTM ¢
paspetienuem 30 M.

[Tpussska cammroB CORONA ocytecTBIIsiIach
MyTeM TOYHOTO COBMETIEHHSI CO CITyTHUKOBBIM CHUM-
koM Sentinel-2 o o61mmM semerTaM pesibeda, KoTo-
pbie He OBLIH MOIBEPKEHBI H3MEHEHUSIM, TAKUM KaK
CKaJIbHbBIE BBICTYIIbI, TPEOHY BEPIINH TOP, KPYITHBIE
IPYyZbl KaMHEH, cKabHble 06pbiBbI Oeperos. OcobeH-
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Puc. 4. Ilokpoitne caumkamu CORONA paiionoB osieenennsi Kopsikckoro Haropbsi.

Hudpst coorBercTByior ID cHIMKA.

HOCTH JlaHmadTa 3aKI09AI0TCS B OTCYTCTBUN Ha-
JIEKHBIX OTIOPHBIX TOUEK, 0OBIUHO UCTIOTh3YEMBIX TPH
npuBs3ke (mepecedyerue 10por, MocToB). [loaTomy
1t 0becTieueHust TOUHOCTU TIPUBA3KM CHUMKA TIPH-
XOJUJIOCH BBIOUpATH CBbIe 50 OMOPHBIX TOYEK.
A 171 KOPPEKTHOTO OPTOTPAaHC(HOPMUPOBAHUS CHUM-
ka CORONA BaskHO, 4TOOBI OIOPHBIE TOUKH HAXO-
JIMJIACH KaK Ha CAMBIX BHICOKUX YacTax (rpeGHu Xpebd-
TOB), TaK M B JIOJIMHAX PEK, Y MOTHOXKMUSA CKIOHOB.
[TpuBsizanHbIil 1 opTOTPAaHCHOPMUPOBAHHBIN CHU-
Mok CORONA cooTBeTcTBYeT TPOCTPAaHCTBEHHOMY
pasperenuio 2 M.

Baaronaps ucnonbszoBanmio canmMkos CORONA
MOKHO TTPOBEPUTDH TaHHBIEe MOP(GOMETPUHN, KOTOPBIE
Bomtn B Katamor segaukos CCCP, onpenenmnTs ma-
paMeTpbl U3MeHEeH W Tromanu oyefeHenus: Kopsik-
ckoro Haropbst ¢ 1966—1972 rr. o HacTogiee BpeMs
(puc. 4).

ITo ciumkam CORONA 19671973 rr. ananusu-
POBANUCH JIETHUKY OOJIBIION IPYIIIBI CEBEPHON ya-
ctu Kopskckoro Haropbsi u Menblieil (1o KoJimnde-
CTBY JIEHWKOB) 10KHOW 4aCcTH HATOPbs. ABTOpam

YAJI0Ch MOJYYUTh CHUMKH, IIOKpbIBatotue 619 o6b-
ekToB u3 715 ymomsiHyThix B Karamore jeqHuKoOB
CCCP [1982] kax e iHUKN.

O1eHUBANINCH TIIOTIAH, JJIWHBI, XapaKTepPHbIE
BBICOTHBIE TOUKH JIJIS OMPE/ieJIEHNS BBICOTHI IPAHM-
1l uranus (BITI, awen. equilibrium line altitude,
ELA). UcnoawaoBascs nmaker mporpamm ArcGIS
ArcMap, oripesiesieHue KOHTYPOB JIEJATIOCh B PYYHOM
pesKmnMe.

OnruManbHOe BpeMs iempUpOBaHUS JI€THT-
KOB /i1 TanHoTo paiiona — 10—-20 aBrycTa Mo cHUM-
kam 1967—1973 rr. B GoJiee panuee BpemMs 60bIIOE
KOJINYECTBO CE30HHOTO CHETa JIeTaeT HEBO3MOKHBIM
KOPPEKTHOE OTIpeiesieHre KOHTYPOB Jennuka. [Toce
20 aBrycra CJUIIKOM OOJIbIINE TEHU OT TOPHBIX Xpeb-
TOB MOTYT MeIaTh AeMnOPUPOBAHUIO, a TTO3/[HEE
5 ceHTa0ps BbIIAJAeT CBEXKMI cHer. ITo “OKHO” MO-
JKET MEHSITHCS TOJ OT TO/Ia Ha HECKOJIbKO JHEH B 3a-
BUCHUMOCTH OT JIETHUX TEMIIEPaTyp BO3/yXa, KOJIH-
YeCcTBa HAKOMUBIINXCS 32 MPE/IIECTBYIONNH X001~

HBII C€30H TBEPBIX 0CAAKOB, 00JIAYHOCTH 1 JPYTUX
daxTopos.
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Puc. 5. Cunmoxk CORONA c negnuxkamu Kopsikckoro Haropbst 3a arycr 1972 r.
Howmepa coorerctBytor Karamory nexankos CCCP [ 1982]. Kontypsl Ha pasuble gatsl: 7 — mo camvkaM CORONA, 19721.; 2 — o

cunmkam Sentinel-2 (a — asrycr 2019 ., 6 — 2019 1.).

ABTOpaM¥ M3MEPEHbBI MJIOMA/IN JEJHUKOB TI0
canmkam CORONA (noBepuTesbHBI WHTEPBAJ
omnpezesenus mromanu geaankos 0.10 = 0.05 KMQ)
1 TIPOBEJICHO CPaBHEHUE C COOTBETCTBYIOMUMH ILJIO-
magamu B Karamore megnnkos CCCP u ¢ onenkamu,
cleJlaHHBIMM 110 cHUMKaM Sentinel-2 3a 2019 r.
(puc. 5).

Yto KacaeTcd TOUYHOCTHU OTIPeIeSIeHUS TIIOMaei
segHukoB Ha 2019 1., 6bLI0 IIPOBEAEHO CPABHEHKE OP-
TO(OTOIJIAHOB JIEIHUKOB, CAEJaHHbBIX 110 a9podoTo-
cuuMikam ¢ japona (BIIJIA) Bo Bpems akcneaumnuu
2020 r., u Sentinel-2 3a 2019 1. 11 YeTbIpeX JieHNI-
KoB: 678, 679, 680 u 685 (1omepa manst mo Karamory
aepnukoB CCCP [71982]). Pazuuna cocrasusa ot 2
110 12 %, 4TO MOKET SIBJISITBCST OIEHKOH MOTPENTHOCTH
olpejieJieH1sl KOHTYPOB JIeAHUKOB | Ananicheva, Alei-
nikov, 2022].

B pa6ore [ Hocenko u op., 2022] ¢ ucnosib3oBaHu-
€M JIAaHHBIX HCTOPUYECKUX HA3EMHBIX (DOTOTEOTOTUT-
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HBIX cheMOoK 1961 1. 1 kKocMryecknx cbemok 2016 T.
ObLIIO YCTAHOBJIEHO, YTO 32 55 JIET ILIOIA/Lb JIEJHIKOB
Hesxnarroro u Cocentero cokparuiach Ha 15.2 %.

CornacHo HamwuM gaHHbIM, B mepuon 1973—
2019 rr. cymMapHas nomaab 9TUX ABYX JEIHUKOB
cokparuaach Ha 23 %. Takoe pacxosKaeHne B OI[eHKaX
COKpallleHust, BO3MOKHO, CBSI3aHO CO CJIOKHOCTBIO Jie-
b pUPOBAHMS TI0O KOCMUYECKIM CHUMKAM HIKHEH
IPaHUIIBI JIEAHIKOB, KOTOPast TIOKPHITA MOTIHBIM MO-
PEHHBIM YEXJIOM.

PE3YJIbTATDI

Karamor segankos Ha Kopsikckoe Haropbe ObL1
COCTaBJICH 10 JIAHHBIM TOTIOKAPT U ad9pOhOTOCHEM-
KU, KOJMYECTBO JIEHUKOB B HEM YKa3aHO MOYTU B
2.5 pasa 60aiblite, 4eM OBLITO OOHAPYKEHO HA CHUMKaX.
[To-BUAMMOMY, MHOTHE KaMEHHbIE TJIeTu4epbl ObLIN
[PUHSTBI 32 JKUBbIE JIeHUKK. ABTOPbI OIBITATNUCH
OCYIECTBUTH BO3MOKHYIO MEPEOIEHKY TI0TIa1eil
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Tab6auna 1.

Onenka miomaeii teqnukos Kopsikckoro naropbst no cammkam CORONA (19727r.)

u Sentinel-2 (2019 r.) B cpaBuenuu ¢ Karanorom seannxos CCCP [1982] (naunsie 1967 r.)

i ASig67-1972 | ASige7-2019 | ASi972-2019 CpaBIfgigisrﬂ;;HMMH Kﬁgﬂ%ﬁgio

K2 pacxosxenue yﬂgﬁﬁg;i?sn_ (g(())cﬁlgﬁf;d
Xp. [Muxacs — xp. Yxaassr 0.15 0.30 0.15 43.1 56.9 174
Xp. Ykaausar — xp. CHeroBoii 0.04 0.23 0.18 44.7 55.3 114
P. Unpnu — p. ImoskanaBasm -0.01 0.11 0.12 33.3 66.7 39
P. Barbina 0.06 0.20 0.14 31.25 68.75 80
P. AumBastm — p. MadeBHa 0.01 0.14 0.13 17.5 82.5 97
Byxra MaueBna — p. Amyka —-0.01 0.12 0.13 32.35 67.65 34
P. AnykaBasim 0.14 0.29 0.14 54.0 46.0 87
Bce siennKN ¢ OTKPBITBIM JIHIOM 0.11 0.36 0.25 43.3 56.7 178

[Ipumeuanne. Paznoctn nomaneit 1efHIKOB: ASgg7_1970 — Aanubie Katamora n cnumkoB CORONA; AS 967 919 — TaH-
ubie Karanora v caumkoB Sentinel-2; AS|g79 9019 — Hanubie caumkoB CORONA u Sentinel-2.

JIETHUKOB B KaTajore Ha 3TOT PETMOH, UCXO/S U3
Toro, uto nanasie cHUMKOB CORONA oTpazkaiot co-
CTOSTHUE JIEJHUKOB HAropbsi Ha BPEMsI COCTAaBJIEHUSI
KaTasora.

B rabur. 1 ayis rpynm (6acceiiHOB) JIEHUKOB 110~
KasaHbl pasHoCTH Itomaneil aenukoB (AS 967-1972)
U pacxosk/ienust (3aBblllleHe WK 3aHUKEHNE) TLI0-
majieil Mo cpaBHEHWIO CO CHUMKaMU. 3aBbIlIIeHeM
(3aHMKEHNEM ) CIUTAIOCDH, €CJIN TIJIOMIAAb B KaTalore
ObLa BbilIe (HUKE) IUIOIALM JEeIHIKA 110 CHUMKY
CORONA na semuuny ot 0.015 10 0.25 km? B 3a-
BUCHMOCTH OT [Malla30Ha 3HayeHn ! mroiaxeit. Jua-
MAa30HbI IJI0TAIeH JeJHUKOB KOpSaKCKOTO HAaropbs:
0.01-0.05; 0.05-0.10; 0.10-0.50; 0.50-1.0; 1.0—
1.5 kM2

Boublie pacxoeHust OKa3aaich st 00beK-
TOB B OacceiiHe p. AmykaBastm (Gostee 50 %), B Oac-
ceifHaX Mexy OCHOBHBbIME Xpebramu ITukach u Yka-
35T, Ykaausat u CueroBoii (B nepezenax 40—-45 %),
a TakJKe JIJIsT TPYTIIIBI JIEAHUKOB C OTKPBITHIM JIBIOM,
T. €. U1 TeX 00BEKTOB, KOTOPbIE ObLIM TOUHO OIIpe/ie-
JIEHBI KaK JIETHUKK 110 cHuMKaM Sentinel-2 3a 2019 1.
[Tpuunna cOCTOUT B HEAOCTATOYHON TOUHOCTH OTI-
peznesnenns 00bEKTOB 110 adpOoPOTOCHUMKAM U3-32
HaJIMYMS CHETA WJIN 3HAYNUTETHHOTO MOPEHHOTO YeX-
Jsia (06JIOMOYHOIO MaTepraia), HOKPBIBAIOIIErO TEJIO
seaauka. [loaToMy cpaBHeHne COBPEMEHHOTO COCTO-
auus gegankoB Kopskckoro naropbs ¢ Katamorom
geaarkoB CCCP [ 71982] Ha aTOT paiioH HOCUT OTHO-
cuTesThbHbBIN Xapaktep. CpaBHEHUE JKe ¢ IaHHBIMU CO-
CTOSIHUST JIEJITHUKOB, MOJYYEHHBIMH 10 aPXUBHBIM
cuumkamMm CORONA, ¢ coBpeMeHHBIM MTOJIOKEHUEM
MPEICTaBIIsIETCST 60JIee KOPPEKTHBIM.

PacnpeneneHue aHaau3UpyeMbiX 00bEKTOB
(negHUKOB, Kak ykaszano B [Kamanoe..., 1982]) no
AKCITO3UINHU CKJIOHA U MOP(OTOTHIECKOMY THUILY
JaHo B TabII. 2.

Hau6oJibiiie miomain XxapaKTepHbl /s JIeHH-
KOB CE€BEPO-BOCTOUHOM sKcnosuiun (HauboJiee K-

MaTHYeCKU XOJIOTHOH ), OTHOCSIIUXCS K OJTUHHOMY
Moposornueckomy Triry. HaumeHbImmu B cpeiHeM
ABJIAIOTCA JIEJHUKN BOCTOYHOI, I0TO-3aIa{HON 9KC-
MTO3UINHU, BUCSYLE U KADOBbIE TUTIbI.

Pacripeniesienue BbICOT TPAHUIbI TUTAHUS JIE][-
HUKOB, OITpeIeIeHHBIX ¢ TToMoIbio ArcticDem Ha aTn
roJbl, B CpeHeM 110 OacceiiHaM IOKa3aHo Ha puc. 6.
Ha puc. 6 Takske mpuBejieHbl MAKCUMAaJIbHbIE BHICOTbI
xpe6ToB (Hygy,), 1€ HaxopsaTes geanuku. Ha ocu
abcuuce gano reorpaduyeckoe MeCTOIOJOKEHHE
OacceiiHoB Ha TeppuTOopru KOpSAKCKOro Haropbs
(cM. puc. 1).

Ta6auna 2. XapakrepuCTUKA JIeHUKOB
10 HKCIO3UIMH U MOP(]OIOTHYECKOMY THILY

JlenHuk KosnmuectBo ‘ CpeHss miomab, kv
IKCIIO3UINAA
CesepHast 195 0.08
CeBepo-BOCTOYHAS 84 0.16
CeBepo-3arajHas 175 0.10
1Oxnast 15 0.09
IOro-BocTounas 4 0.04
IOro-3amagnas 33 0.07
Bocrounas 18 0.05
3amaHas 95 0.10
Bceero 619
Tun

Kaposbrii 486 0.16
Kapoo-zponnuubrit 67 0.47
Kaposo-Bucstunit 9 0.22
Bucstunii 10 0.08
JlonmuuHbIi 36 1.25
IIpuckioHoBbIHi 1 0.10
Bceero 619

[ITpumevanne. Kupubim mpudToM BbIieJIeHbl HAK-
6OJIbIITIIE 3HAUCHUST TIIOIIA/IM JICIHUKA [T KAJKIOTO Pasjielia.
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Puc. 6. Beicora rpanuist nuranusi (1) mo 6acceiinam
U BBICIIAs] TOUKA HANa30HA JEHUKOB [y B Gac-
ceiine (2).
Ocpb abcnuce: 1-9 — HOMepa COOTBETCTBYIOT paiioHaM (CM.

puc. 1); BHM3Yy yKazaHO UX MecTonoJiokenue B Kopskckom
Haropbe.

B nesiom BITI nepnukoB Kopsikckoro Haropbsi,
KOTOpast 3aBUCHT OT KJIMMAaTa 1 BEICOTHI BMEIATONUX
dbopm penbeda, B IEPUO OTHOCUTEIBHO CTAOUIBHO-
ro kmmara (koner 1960-x — mavano 1970-x rr.) cBs-
3aHa Kak ¢ BbICOTOH XpeOTOB Hjjyy, TaK 1 € PACIosio-
JKEHUEM OTHOCUTEJILHO TIPe00IaaloNIMX BO3IYITHBIX
Macc, MPUHOCAIINX 0caJIKu ¢ THXoro okeaHa ¢ ceBe-
PO-BOCTOKA U CEBEPO-3ariajia.

DBbimu BBITIOJTHEHBI OTIEHKA TTOMIAN BCEX Haii-
nennbix Ha cHuMKax CORONA JielHUKOB U COTIO-
CTaBJIEHUE ATUX 3HAYEHUH ¢ TTPEbIIYIIIUMI OlleHKa-
mu 2019 r. (Sentinel-2). CpasHenwue 1omazueii jges-
HuKoB B 1967—1972 rr. u 2019 r. nokazano na puc. 7.

Haubosbiee cokpalienue Iiomann B abCoioT-
HBIX BeJnIrHaxX (cM. puc. 6) puxcupyercs st Bcex
JIEJIHUKOB C OTKPBITBIM JIbJIOM, T. €. /ISl TeX 00bEKTOB,
KOTOpPbIe YBEPEHHO AemnupUpPyIOTCS Ha CHUMKAX
Sentinel-2 kak JeAHUKN, TOCKOTIBKY OHU MMEIOT OT-
HocurebHo OGosbinue omanu (or 0.5 1o >4 KM2),

_ K o
8 200 - ngx:iggao O ASg72-2019, Kkm? 0.30
g -0.25
s 160 1 250
e ] L0.20 <
= 120 5
8 ] L0.15 &
o 7] o
g 80* L0.10 o
§ 9]
5 ] L0.05 <
] i
N4

4o

1 2 3 4 5 6 7 8

Puc. 7. KosuuectBo JeauuxkoB B 2019 r. u cokpa-
nieHne IJI0IMAMU JeTHUKOB (AS 979 9919) € 1973 T.
(CORONA) no 2019 r. (Sentinel-2).

bBacceitnpr: 1 — xp. IIukacb—xp. Ykaauar; 2 — xp. Ykaauiar—
xp. CueroBoit; 3 — p. Mabnu—p. UmoskanaBasiv; 4 — p. BaTbina;
5 — p. AuuBasim—p. MaueBna; 6 — p. MaueBHa—p. Anyka; 7 —
p. AntykaBasiM, 8 — Bce JIETHUKH € OTKPBITBIM JIbJIOM.
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a TaKsKe JIJIs1 JIEJIHUKOB 0acceilHOB MeX Iy XpebTaMu
ITukace u Ykasuar, Ykasiaar u CHeroBoil, rie B oc-
HOBHOM W PaCIIOJIOKEHBI 9TH JiefHnku. Hamvenbiiee
COKpallleHHe TJIOIAAN OTMedaeTcst B 6acceiiHe pek
Nnenu—NmonkanaBasiM, T/ie JEHUKA MEHbIIIE TT0
momaan. Ecim cyiuTh M0 OTHOCUTEIbHBIM BEJINYH-
HaM COKPAIIEHUS IJIOIAIN ¥ CPEJHETrO IO MIJIOTIAIH
JIEJIHWKA JIJIsl YKa3aHHbIX TPYIITI, TO 3aKOHOMEPHOCTb
obpaTHas: yeM GOJIbIIIe CPeAHss IIOMALb JIeAHUKA,
TEM MeHBIIIe COKpAIlleHe.

YMeHbIlIeHNE TIIOMIAJN CO BpEMEHU ChEMOK 1
nosyaennsi ciuMmkoB CORONA 1o 2019 r. o rpym-
1aM ¢ eJITHBIM MOP(OJIOTUIECKUM TUTIOM TTPUBEIEHO
Ha puc. 8.

B KopsikckoM Haropbe OOJIBITHHCTBO JIEAHUKOB
MIPUHAJIEKUT K KAPOBOMY MOP(OJTOTHIECKOMY TUITY
(cpenusas momanb JeqHKa aToi Tpynmnsl B 1973 r.
coctasasana 0.16 km2, B 2019 r. — 0.05 xm?), nanee
UJIyT KaPOBO-JOJUHHbBIE (CPEIHSIS TJIOTIA/b JIeIHU-
koB rpynnel 0.44—0.17 km?), TOJMHHDIE JeAHUKK
(1.13-0.64 xm?), kaposo-Bucsauue (0.21-0.05 xkm?),
sucauue (0.09-0.01 km?) u npuckiaonossie (0.10—
0.02 km?) nepnuxu. Haubosbinee cokpaiienue B ab-
COJIIOTHBIX 3HAYECHUAX XaPaKTEPHO /I TOJMHHBIX 1
KapoBO-JIOJTMHHBIX TUTIOB. Mopdosiornuecknii Tu
JielHUKa CBsI3aH ¢ (haKTOPOM peJibeda MoJCTHIaio-
nIeil TOBePXHOCTHU JIETHUKOB, UX 9KCITO3UIIUS OIpe-
JIeJISIeT B HEKOTOPOI CTeNeHN KINMaTUIecKue yCio-
BUSI CYNIECTBOBAHUS: 3TO B OCHOBHOM HaITpaBJIeH-
HOCTb K BJIATOHECYIIMM BO3JYIIHBIM MOTOKAM W
TeMIIepaTypPHbIE YCIOBUS. DOJIBITUHCTBO JIEHUKOB
Haropbsi UMEIOT CEBEPHYIO, CEBEPO-3aIaIHYIO U Ce-
BEPO-BOCTOUYHYIO IKCMO3UTIHIO. Besmka Takxe 10715
JIEJHUKOB 3alafHbIX PyMOOB. OTHOCUTENIBHOE COKPa-
HIeHe MITOIAAN AS 975 9019 MAKCUMAJIBHO JIJIS JIe](-

600 - K e
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g F12
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Puc. 8. Cokpanienue mwionaau /s JieTHUKOB pa3-
JIMYHBIX MOp(bOJIOI‘I/I‘-IeCKl/IX THIIOB (Ol'lpeI[eJIeHHI)IX
o Karanory neguukos CCCP).

Tunot nepnukos: 1 — xaposbiil (486); 2 — ponunustii (36); 3 —
KapoBO-I0JauHHbI (67); 4 — KapoBo-Bucsunii (9); 5 — Bucsunit

(10); 6 — mpuckaonossiit (11). B ckoOkax — KOJIMYECTBO Jiei-
HHKOB.
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HUKOB BOCTOYHOM U IOr0O-BOCTOYHOU DKCIIO3UIUU —
72.0 u 76.4 %, MUHUMAJIBHO JIJIST CEBEPO-BOCTOUHOM
(HanboJsiee X0JIOAHOE HallpaBJEHKME) U 3alajHON
(MaKCUMyM MPUXOISATNINX OCATKOB) 9KCIIO3UTTUN —
55.9 u 57.1 % cOOTBETCTBEHHO.

OBCYKIAEHUE U BbIBO/Ibl

B nacrosiiieit pabore yTOYHSIIOTCS CBEJACHUS O
seaaukax Kopsikckoro Haropbsi, panee moJydeHHbIe
B [Ananuuesa, 2012; Ananicheva, Aleinikov, 2022],
¢ TTOMOTIBI0 APXUBHBIX KOCMHUYECKNX CHUMKOB
CORONA. TTo cuumkam Ladsat u ASTER 3a 2003 .
aBTopamu ObLIO HaiigeHno 237 JeJHUKOB, 110 Senti-
nel-2 3a 2019 r. — 212 J1eAHUKOB C OTKPLITHIM JIbJIOM,
o cainmkam CORONA (nauasio 1970-x rr.) TOJIBKO
178 e THUKOB € OTKPBITBIM JILJIOM, XOPOIIIO UACHTH-
unMpyeMbIxX Kak JeJHUKN (a He TTOKPbIThIe 00J10-
MOYHBIM MaTEPUAJIOM BO3MOKHBIE KAMEHHBIE TJIeTde-
poi). Ho mysxuO yunteBats, uto cimmMkn CORONA
He MOKPBIBAIOT BCIO TEPPUTOPHIO PACIIPOCTPAHEHUST
JIEIHUKOB, IpUBe/leHHbIX B [ Kamanoe..., 1982]. 9tn
CBeJIEHUST YKa3bIBAIOT HA 3HAYNTETbHbBIE TTOTPEIN-
noctu Karasmora negunkoB CCCP [1982] na teppu-
topuio Kopsikckoro Haropbst (B KOTOPOM yKa3aHO
715 nepHuKoB).

BoJbliie pacxokIeHUsT XapaKTEePHBI 11T 00bEK-
TOB B GacceilHe p. AnykaBastM, B OacceliHaxX MesKIy
xpebramu ITukach 1 Ykassar, Ykasuar u CHerosoi,
r7ie B OCHOBHOM U HaXOJSATCS JIeTHUKK Haropbsi. Ciie-
JIOBATEJbHO, 3HAYNTEJbHbIE PACXOXKIEHUS CBOWi-
CTBEHHBI TPYIIIIaM TeX 0GBEKTOB, KOTOPbIe ObLIN TOY-
HO OIIpeieJIeHbl KaK JIEAHUKH 110 CHUMKaM Sentinel-2
322019 .

[To aspooTocHUMKAM TIpU HATUYUK CHETA U
3HAYUTENbHOI CTENEeHN MOKPHITHSA 00bEKTOB 06J10-
MOYHBIM MaTEPHUAIOM, KaK 3TO UMeeT MecTo B Kopsik-
CKOM Haropbe, CJI0KHO YeTKO UACHTU(DUIINPOBATH UX
Kak “*KUBbIe” JIETHUKH U ONIPEIETUTH TIJIOIA/IN C BbI-
COKOM TOYHOCTBIO. B HOBOM 9/IEKTPOHHOM KaTaJiore
[Xpomosa u dp., 2021] comepsrarcst CBEIEHUST O TTOUTH
900 nepnukax. OneHka aBTopoB 910l paboThl Gazu-
poBasiach Ha cauMKax 2019 r., Ho uccaemoBanme Be-
JIOCH TIO JIEAHUKAM, Ha KOTOPBIX ObLJI BUAEH JIell, U UX
MOKHO YBEPEHHO OTHECTU K “>KUBBIM” JieTHUKaM. VX
KOJIMYECTBO OKA3aJI0Ch HECKOJIBKO MEHbIIIE, YeM B pa-
6ore [Ananuuesa, 2012], 4To JOTUYHO IPU U3MEHE-
HUSIX KJTUMAaTa B OCIeTHNE AeCaTUIeTust. [asimas-
Hble 0OBEKTHI, KOTOPbIEe 0 cHUMKaM Sentinel-2 3a
2019 r. 6bLIH TOKPHITEI 0OJIOMOYHBIM MATEPUATOM H
JieJl B HUX HE TTPOCMATPUBAJICS, MBI OTHECUJIN K BO3-
MO>KHBIM KaMEHHBIM TJIeTYepaM.

[IpencraBisercs, 9TO pe3yabTaThl AU PUPO-
Banust cHUMKOB 2019 1. Hanboiee 6IUM3KK K peasibHOM
CUTyaIlK Ha IAHHBINA EPUOJ BpeMeHU. Pe3yibTaTel
aBTOPOB I10 OTNPE/EJEHUTO TIIONIAell 0 CHUMKaM
MeHbIero pazpemnienus 3a 2003 r. gaam Takue oleH-
KH: yMeHbIIIeHne TI0Taau JeannkoB Kopsikckoro Ha-

TOPbsT OIEHUBATIOCH B 69 % CO BpeMeHM COCTaBICHUS
Katasmora neganko CCCP [71982]. YuuTsIBast To, 4TO
ceifyac IpoBe/leHO cpaBHeHue ¢ cutyaiueir 2019 r.,
Ppe3yIbTaThl BBITJLAAAT BIIOJIHE JOCTOBEPHBIMU.

SARJIOYEHUE

Pabota siBJIsIeTCs IPOAOIKEHIEM HCCIIe0BAHIS
W3MEHEHUs COCTOSTHUS JieqHUKOB Kopsikckoro Ha-
ropbs, cienanHoro apropamu B 2003 1. 10 cHUMKaM
Ladsat 1 ASTER, a takxe no Sentinel-2 8 2019 r.
3zxech 1o cuiuMkam CORONA na xHauvasno 1970-x rr.
ObLyIa IIpeIPUHATA IIOIIBITKA IPOBEPUTH faHHbie Ka-
tasora iegaukoB CCCP [ 1982] na uccienyembiii pe-
TUOH, TOCKOIbKY aHanu3 2003 u 2019 rr. mokasad,
YTO 9TOT KATAJIOT 3aBbIINAET KOJUIECTBO JIEHUKOB U
TpebyeT BepupUKaIu.

[Ipn mokperTun canmkamu CORONA nipumeprO
85 % 06bEKTOB, yKazaHHBIX B KaTajore, ObLIO yC-
TaHOBJIEHO, UTO abGCOJIIOTHOE COKpallleHKe TLIONain
JIeIHUKOB (JIEJHUKOBBIX 0OBEKTOB) KoJebIeTcs OT
0.12 1o 0.25 kM2 mist pasubIx 6acceitnoB. OTHOCH-
TeJbHOE CoKpamlenue — ot 52 10 68 %. Haubobiee
COKpaleHne OTMEUEHO JIJIst JIETHUKOB KapOBBIX U BU-
CSYUX, BOCTOUHOU U I0TO-BOCTOUYHOU 3KCITO3UIIAH.

KapTel TpeHI0B TeMIlepaTyphl U OCAZKOB, TO-
CTPOEHHBIE TIO IAHHBIM TOJIHKO METEOCTAHITU 32 Tie-
puozx 1966—2021 rr., 1eMOHCTPUPYIOT HeOIArOTIPH -
SITHBIE JIJISI Pa3BUTHUS OJIe/ICHEHWS TCHIEHITUN: TTOJI0-
JKUTETHHBIE TPEHJIBI TEMITEPATYP CPEIHEN TOM0BOM 1
cpeanei gernei, caabblii poCT TBEPABbIX 0CAKOB U
GosbIIUI (110 CPABHEHUIO C TBEPABIMK ) POCT JKUIAKIX
0CaJIKOB.

Jluteparypa

AmnannyeBa M./I. CoBpemennoe cocrosnue jgegankos Kopsk-
CKOTO Haropbs ¥ OIleHKa UX 9BOJIONUH K CepeinHe TeKyIero
cronerust // Jlem n cuer, 2012, 1. 52, Ne 1, ¢. 15-23.

AnannveBa M./I., Kononos FO.M. Tl'opubie negannku Ceepa
Poccuu: naMenenust 3a MOCAEHNE JIECSTUIETHST TIO]] BO3/EH-
cTBUeM Bapualwii kamumara // OyHpaM. 1 IPUKIL. KIXMATOJIO0-
rug, 2020, 1. 3, ¢. 42-72.

AnanuveBa M. /1., [Takun I'.10., Kononos 0.M. Baiikaibckas
JIeTHUKOBAsSI cucTeMa, HoBble Haxozku // Jlex u cuer, 2019, . 59,
Ne 1, ¢. 135—-144.

BacobkoBckmii A.Il. CoBpemennoe osieienenne CeBepo-Boc-
toka CCCP // Marepuajibl 110 reoJIOTMH U TT0JIE3HBIM HCKO-
maeMbiM CeBepo-Boctoka CCCP, 1955, Bbim. 9, ¢. 71-91.

Tanannn A.A. KamenHbie riietuepbl — 0COObIN TUIT COBPEMEH-
HOTO TOPHOTO OJieJieHeHus ceBepo-BocTtoka Aszuu // Becrh.

JIBO PAH, 2005, Ne 5, c. 59-70.

Karanor seqnnkos CCCP. T. 20. Y. 1. Kopsxckoe Haropbe /
Pen. O.H. Bunorpanos, I'. . Konosanosa, H.M. Csarkos. JI.,
T'uppomereonsnar, 1982, 78 c.

Hocenxko I'.A., MypaBbeB A.S1., Hukurun C.A. Bananc macchl
snenquukoB Kopsikckoro nHaropbs Hexxnannbiit 1 Cocenauii 3a
19612016 rr. // Jlex u cuer, 2022, 1. 62, Ne 1, ¢. 5—16.
Xpomoga T.E., Hocenrko I'.A., I'tazoscknii A.MD. u ap. Hosbrit
Karanor segamkos Poccnu no cryTHuKoBBIM anHbIM (2016—

2019 rr.) // Jlen u cuer, 2021, 1. 61, Ne 3, c. 341-358.

37



M. AHAHUYEBA 1 JIP.

Ananicheva M., Aleinikov A. Glaciers of the Koryak High-
lands: assessment of the state using satellite images and field
studies // Bull. Geogr. (Phys. Geogr. Ser.), 2022, No. 22,
p. 45-58.

Porter C., Morin P., Howat I. et al. ArcticDEM, 2018. —
https://doi.org/10.7910/DVN/OHHUKHHarvard. Dataverse
V3. (nara o6pamenus: 01.03.2021).

Takahashi S., Sugiura K., Kameda T. et al. Response of gla-
ciers in the Suntar-Khayata range, eastern Siberia, to climate
change // Ann. Glaciol., 2011, vol. 52 (58), p. 185-192.

References

Ananicheva M.D. The current state of glaciers within the Ko-
ryak Highland and assessment of their development by the
middle of this century. Led i sneg [Ice and Snow], 2012,
vol. 52 (1), p. 15-23.

Ananicheva M.D., Kononov Yu.M. Mountain glaciers of the
Russian north: changes over the past decades under climate
variations. Fundamental’'naya i prikladnaya klimatologiya
[Fundamental and Applied Climatology], 2020, vol. 3, p. 42—-72.
DOI: 10.21513/2410-8758-2020-3-42-72.

Ananicheva M.D., Pakin G.Yu., Kononov Yu.M. Baikal glacier
system, new findings. Led i sneg [Ice and Snow], 2019,
vol. 59 (1), p. 135-144.

Vaskovsky A.P. Modern glaciation of the North-East of the
USSR. Materialy po geologii i poleznym iskopayemym Severo-

38

Vostoka SSSR [Materials on geology and mineral resources of
the North-East of the USSR], 1955, iss. 9, p. 71-91.

Galanin A.A. Rock glaciers are a special type of modern moun-
tain glaciers in Northeast Asia. Vestnik DVO RAN [Vestnik of
the Far East Branch of the Russian Academy of Sciences], 2005,
vol. 5, p. 59-70.

Katalog lednikov SSSR [The USSR Glacier Inventory]. Vol. 20.
Pt 1. Koryak Highland. O.N. Vinigradov, G.I. Konovalova,
N.V. Svatkov (eds.). Leningrad, Gidrometeoizdat, 1982, 75 p.
(in Russian).

Nosenko G.A., Muraviev A.Ya., Nikitin S.A. Mass balance of the
Nezhdanny and Sosedny glaciers of the Koryak Highlands in
1961-2016. Led i sneg [Ice and Snow], 2022, vol. 62 (1),
p. 5—16. DOI: 10.31857/52076673422010112.

Khromova T.E., Nosenko G.A., Glazovsky A.F. et al. New Cata-
log of Russian Glaciers Based on Satellite Data (2016—2019).
Led i sneg [Ice and Snow], 2021, vol. 61 (3), p. 341-358.
Ananicheva M., Aleinikov A. Glaciers of the Koryak Highlands:
assessment of the state using satellite images and field studies.
Bull. Geogr. (Phys. Geogr. Ser.), 2022, No. 22, p. 45-58.

Porter C., Morin P., Howat I., Noh M. et al. ArcticDEM, 2018.
DOLI: https://doi.org/10.7910/DVN/OHHUKH Harvard.
Dataverse V3 (last visited: 01.03.2021).

Takahashi S., Sugiura K., Kameda T. et al. Response of glaciers
in the Suntar—Khayata range, eastern Siberia, to climate change.
Ann. Glaciol., 2011, vol. 52 (58), p. 185-192. DOI:
10.3189/172756411797252086.

Ilocmynuaa 6 pedaxuyuio 25 anpens 2023 2.,
nocae dopabomru — 15 uronst 2023 2.,
npunsma x nyéauxayuu 14 cenmsops 2023 2.



