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Summary

The Aldegonda (Aldegondabreen) Glacier, located on the Nordenskjold Land, West Spitsbergen, covers
the area of about 6 km? (in 2018) and does constantly retreat since the very first observations of 1936. In
August 2018, a topographic survey of the glacier was carried out. By comparing the results with the Arctic-
DEM model, built from space images of 2015, the difference in heights of the surface over three years had
been calculated. Comparison of this difference with in situ data of glaciological measurements by the ablation
stakes, made during the same period 2015-2018, demonstrated a high correlation between them. Consider-
ing the almost complete absence of snow cover on the glacier at the end of the summer season, the differ-
ence was recalculated into the spatial distribution of the specific mass balance by multiplying the ice density
(0.88 g cm™3). Using the empirical dependence of the specific mass balance on the altitude above sea level, the
obtained values were extrapolated to that part of the glacier which was not surveyed in 2018. The total loss
of the Aldegonda Clacier mass for 2015-2018, calculated on the basis of topographic survey and the Arctic-
DEM, was estimated as 30.3 million tons (about 10.1 million tons per year). This magnitude gives the value
of mean annual specific balance of approximately —1.76 m w.e, which is almost 2.5 times larger modulo than
the previously published mean for the period 1936-1990, but close to the values of the early 2000s. Despite
the small difference in the values obtained by geodetic and glaciological methods, the measurements does not
show a systematic shift relative to each other and demonstrate approximately the same intervals of specific
balance from the glacier tongue to its upper reaches (~1.08 + —3.01 m w.e). This makes possible to conclude
that the ArcticDEM model has the satisfactory vertical accuracy (both relative and absolute) to study on its
basis changes in the surface height of an individual glacier.
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MyTém cpaBHeHUA pe3ynbTaToB Tornorpadprueckon CbEMKM ¢ mogenbto mectHocTh ArcticDEM unsyuyeHo
CHPKEHVE MOBEepPXHOCTU NegHuka AnbgeroHaa 3a 2015-2018 rr. [Notepa maccobl negHMKOM 3a Tpy roga
coctaBuna 30,3 MAH T, unu —1,76 m B.3. MiccnepoBaHme Nokasano BO3MOXHOCTb npuMmeHeHusa ArcticDEM
AN Macc-6anaHCcoBbIX OLEHOK OTAENbHbIX NEefHNKOB.

Beenenne TOPHOTO OJICICHEHUS LIEHTPAJIbHOM YaCcTH OCTPOBA.

Taxk, na 3emne HopneHienbaa, coriacHO OLleHKaM

INpeobGmanaromag yacTh o. 3anamubiii LInnui- oreyecTBeHHBIX KcciaenoBaTeneit, ¢ 1936 mo 2017 r.
OepreH xapakTepHU3yeTcsl BRICOKUMU TeMIIAaMU CO- IUIOLIAAb JIEMHMKOB YMeHbIIMIach Ha 169,5 km?
KpallleH’s oJiefcHEHUS Ha MPOTSIKEHUU IMOYTU cTo-  (49,5%) [3]. AHanu3y AMHaAMUKU OJIeACHEHUS B T10-
netus [1, 2]. OcobeHHO OBICTPO UAET merpagalysl CIAeIHUE NEeCSITWIETUS B 3HAUUTEIILHOM Mepe CIIOo-
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COOCTBYeT IIpUMEHEHNE aKTUBHO Pa3BUBAIOIIIXCS
METOIOB TUCTAaHIIMOHHOTO 30HAMpoBaHUsI. OCHOB-
HBIE TTapaMeTPhl, U3ydacMble HA OCHOBE CITyTHHKO-
BBIX CHUMKOB, — ILJIOIIAIb JIETHUKA U € N3MeHe-
HUs Bo BpeMeHU. LludposBrie Moaenun peabeda 10
HeZaBHETO BpeMeHHU He MO3BOJISUIA PACCUMTHIBATDH
C IpUEMJIEMOI TOYHOCTBIO 0ajlaHC MACCHI M3-3a NX
HEIOCTaTOYHOTI'O IIPOCTPAHCTBEHHOTO pa3pelIeHUs
(manpumep, GTOPO), BepTuUKaIbHOI TOYHOCTH
(ASTER) mi60 mokpeitust (SRTM).

B mociienHre HECKOIBKO JIET HA OCHOBE OITTH -
YeCKNX CITYTHUKOBBIX CHUMKOB DigitalGlobe YHaI-
BepCcHUTeTOM MUHHECOTHI CO3MAaETCS U OTKPBITA
IUIST IICTIOJIb30BaHMs LG poBask MOIEIb MECTHOCTHU
(IMM) ArcticDEM. LIMM pacnpocTtpaHsieTcs B
BUIE pacTpa C MPOCTPAHCTBEHHEIM pa3pelleHueM
2 M [4]. DTa Monenab OblIa YCIIEITHO OIIpoOOoBaHa
IIPHA PErMOHATBHBIX UCCIEeIOBAHUIX IIapaMETPOB
oJieileHeHUsI CeBepo-BOCTOYHOU ['peHnanauu [5],
Cesepnoii [6] u Hooit 3emiun [7], KamuaTtku [8],
WUcnagmuu [9] n Hnumuo6eprena [10]. OgHako TOY-
HOCTh Mojenu ArcticDEM s pelieHus TISIIUO-
JIOTMYIEeCKMX 3a1ad Ha YPOBHE OTHEJIbHBIX JICTHUKOB
TpeOyeT IMMPOBEPKU — BepU(HUKAIIIN MOIECIIH PE3YiIhb-
TaTaMU HaTypHBIX HaOIoaeHuit. JI1s pacuéra napa-
METpPOB OajiaHca Macchl ¢ puMeHeHueM ArcticDEM
B KOMOMHAIIHN C TOIIOrpauIecKoil ChEMKOI U MO~
CJIEIYIOIIEeH IIPOBEPKOI KOPPEKTHOCTH Pe3yIbTaTOB
Ha OCHOBE Ha3eMHBIX IJISIIIMOJIOTUYECKIX HAOIIone-
HU MBI BEIOPAJIX TOPHO-IOJIMHHBIN JICTHUK AJIbae-
roHga Ha o. 3anagueii LImrmdepreH.

B aBrycrte 2018 1. Poccuiickoit HaydHOU apK-
tnaeckoii akcrennineir ®I'byY «<-AAHWUW» Ha ap-
xunenare Lmimoepren (PAD-11I) 6611a mpoBeneHa
HazeMHas ToIrorpadpuyeckast ChbéMKa IIOBEPXHOCTHU
nenHuka. IIyTéMm cpaBHeHUs €€ pe3yabTaToOB C
IIMM ArcticDEM 3a 2015 r. monydeHa mpocTpaH-
CTBEHHAas KapTUHA MU3MEHEHMUS BBICOTHI ITIOBEPX-
HOCTHU JIeOHMKA 3a Tpu roma. Ilocie Bepuduka-
MY JAHHBIMU TJISIIIAOIOTMIeCKIX HAOIOIeHUI 110
a0JIILIMOHHBIM peliKaM M3MEHEHNE BEICOTHI OBLIO
IIepeCcCYnTaHO B yIeJbHBIN OamaHc Macchl. Ha oc-
HOBE MOJYICHHON 3MIOUPUICCKON 3aBUCMMOCTH
yIeJIbHOro 0ajlaHca OT BBICOTHI Hall YPOBHEM MOPSI
M3MEPEeHNSI ObLIM SKCTPAMIOIMPOBAHbI HA (PparMeHT
JIleTHNKa AJIbIETrOHAa, He TOKPHITHINA ToImorpaduae-
CKOI ChEMKOI, YTO MO3BOJIMIJIO PACCIMTATh IIOTEPH
MAcCCHI 3a TpH rojia ISl BCero JieqHnuKa. MeTommae-
CKHM€ aCIIeKTHI U pe3yIbTaThl 3THX PadOT M3JIaraloT-
cs1 ¥ 00CYXIAIOTCSI B HACTOSIIIEH CTaThe.

MaTtepuajnbl 1 METOAbI

T'opHO-10AMHHBIA NTefHUK AJIbIETOHIa pac-
nonoxeH Ha 3emiue Hopmenmenpna (o. 3aman-
He1i Lmun6epren) B 10 km ot moc. bapeHudypr
(puc. 1). TInowank JeqHUKA — OKOJIO 6 KM?2 (I10 cO-
crossHuio Ha 2018 r.), a nMana3oH BBICOT — TIpe-
UMyIIecTBeHHO (0osee 95% mosepxHocTn) ot 120
1o 450 M Hag yp. Mops (BCe BBICOTHI B CTaThe JaHbI
HaJ YpOBHEM MOpsI), XOTS OTAEAbHbIE YaCTU JIETHU-
Ka Ha Iore ¥ [oro-3amnaje nogHumarorcs 1o 650 M.
7—8 aBrycTa 2018 r. ObIJIa BBITTIOJHEHA TOIMOTpa-
(uueckasi ch€MKa MOBEPXHOCTH JIEIHMKA Ha ILIO-
manmu okoso 4,5 KM2, 3a UCKJIIOUEHUEM Haubosee
KPYThIX I0ro-3anajHblX 4yacTeil JeqHuka. PaboThl
MPOBOAMINCH U depeHINaTbHBIM CIIyTHUKOBBIM
METOIOM IIPHY IIOMOIIM IBYXYaCTOTHBIX MHOI'OKa-
HaJbHBIX TpUEMHUKOB Sokkia GRX-2 1 1mmoieBoro
KoHTposnepa Archer-2. ChéMKa TTpoxoania B pe-
KUMe KMHeMaTuKu TpaBepcamu uepe3d 100—150 m
«II0TIepEK» JIeMHNKa (B HAIIpaBJIICHUH CeBep—IOT),
pacCTOsIHAE MEXIY COCETHMMM TOYKaMM B TpaBep-
ce coctapisio 5—20 M. Bcero nonydeHbl KOOpaU-
HaThl 0KoJio 20 Thic. ToueK. Pe3ynbTaThl HabIIO-
JEeHUI ypaBHEHBI B CBOOOJHO pacIpoCcTpaHseMoit
nporpamme RTKLib. TouHoCTh KOOpAMHAT, MO-
JIY4EHHBIX TIpU MocToOpadoTKe, AJ1s1 OOJbIINHCTBA
TOYEK JIEKHT B IIpelesiax 2 CM B IJIaHe U 3 CM 110
BoicoTe (10). Ha ocHOBE OTCHATBIX TOYEK MOCTPOE-
Ha HudpoBast MOJeIb ITOBEPXHOCTU B BUIE pacTpa
¢ pa3MepoM sueiiku B 1iaHe 10 m.

B xayecTBe MaHHBIX O BBICOTE MOBEPXHOCTU
nenHuka Ha 2015 r. mpuMeHeHa LU(PPOBas MOIETb
mectHOocTH (LIMM) ArcticDEM. B pa6ote ncrofib-
30BaH ¢parMeHT ¢ uaeHTudukaropom ETSM_WV
02_20150720_1030010045167700_10300100460A
CA00 segl 2m_v2.0 dem, co3maHHBIN CTEpeO-
doTorpaMMeTprUIECKUMU METOIAMH IO CHUM-
kam crrytHuka WorldView-2 (WV2) na 20 utong
2015 r. B xome mpemo06bpaboTkM pparMeHTa MBI
MIPOBEJM CTAaHIAPTHHIC IPOIEAYPHI: KOPPEKIINIO
a0COMIOTHOI BHICOTHO IIPUBSI3KU, (PHIBTPALIUIO
SIBHBIX BEIOPOCOB, a TAKXKe MHTEPITOJISIINIO HEOO0Ib-
IIUX «IIPOMEXYTKOB» B JaHHBIX. KoppeKius BbI-
COTHOM MPUBSI3KU BBITIOJHSIACH Mapajljie IbHBIM
nepeHocoM IIMM B cCOOTBETCTBUU C BEKTOPOM
CIBUTA, BHIYMCIIEHHBIM aBTOpaMU MOJEIN Ha OC-
HOBE 55 TOYEK JIa3epHbIX U3MEPEHUI CO CITyTHUKA
ICESat u pacnipocTpaHsieMbIM BMeCTE C CaMOii MO-
Jenbio B aiiyie MeTamaHHbBIX. KOMITOHEHTBI BEKTO-
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Puc. 1. MecTtononoxeHue u BUI JeaHUKa Anbaeronaa, 3anagusiii IlnunodepreH.

Hcronb30BaHbl TaHHbIE EBpOHCfICKOl"O KOCMHYECKOI'o arcHTCTBa

Fig. 1. Aldegonda Glacier on the map of Spitsbergen.
Produced from European Space Agency remote sensing data

pa dz, dx, dy coctaBunu —0,906, —0,365 u 0,095 M
(COOTBETCTBEHHO), MEIMAaHHOE 3HAYEHME OCTaT-
koB — 0,038 m. JIpyrue Ha3eMHBbIE TOYKU MPUBSI3-
KM HE UCTIOJIb30BANINCh. SIBHBIE BHIOPOCHI pa3Me-
POM B IepBbIe NMUKCEIN, a TaKXKe IMPOMEXYTKHU B
IIMM ArcticDEM o06ycnoBieHbl IPUPOIONA UC-
XOJOHBIX TaHHBIX WV2: Ha ONITUYECKNUX CHUMKAaX
MPUCYTCTBYET 00JaYHOCTh, a LIEHTpaJIbHAasl MPOeK-
111 POTOCHUMKOB JAaéT HEBUAMMEIE M3-3a pelibeda
30HBHI. /1151 punbTpaiiu BEIOPOCOB MbI IIPUMEHUIIN
DTM—obunstp, a HEMHOTOUHMCIIEHHBIE TTPOMEXYT-
KU ObLIM MHTEPIIOJIMPOBAHbI CILIalfHAMMU.

HaTtypHbIMM JaHHBIMU, TTO3BOJISIOIIMMHU OLIC-
HUTh KOPPEKTHOCTh COMOCTABJICHUS PE3yJIbTAaTOB
ToTorpapuIecKoi chéMKU U naHHBIX ArcticDEM
IJIs pacyéTa 3HAYCHUI CHUKEHUS MOBEPXHOCTHU
JIeAHUKA, TTOCTYKUJIA PE3YIbTaThl €XKETOAHBIX 13-
MepeHUI BeIUYMH abalUu B JIETHE-OCEHHUE Ce-
30HBI 10 CETU YCTAHOBJICHHBIX Ha JICAHUKE a0JIsIIIu -
OHHBIX peek [11—14]. Penpe3eHTaTUBHBIC TaHHBIE
3a BECh paccMaTpPUBaeMbIil TIEpUOJ UMEIOTCS TOJIb-
KO IJI IeCSITH peeK, TaK KaK OCTaJbHbIC PeUKU
60 OBIIM ycTaHOBIEeHHI mocie 2015 r., 11bo BbI-
TasuIu U ObLIN yTepsiHbI 10 2018 1.

Pe3yabTaThl u 00CyXKneHue

B pesynbrate Tonorpauyeckoil ChEMKU COCTAB-
JieHa KapTa peJibea MoBepXHOCTH JieMHUKa AJbie-
roHaa B aBrycre 2018 r. (puc. 2). OTMeTHUM, YTO MO-
BEPXHOCTH OBLIa ITOKPHITA JIbIOM, CHET Ha JIETHUKE
OTCYTCTBOBAJI, UTO PETYJISIPHO HaOJI0AaeTCs 31eCh B
3aBeplIarLIni epros adasauuu. 'opusoHTanu, no-
CcTpoeHHbIe Ha ocHOBe ArcticDEM, B 11eJ1oM MOBTOpSI-
JOT OYepTaHUsI TOPU3OHTAJIEH TIpU TornorpaduaecKoit
cbéMKe 2018 1., HO B MJ1aHe CMEIEeHBl BHU3 JIeAHM -
Ka (cM. puc. 2). OObSICHEHEM 3TOMY MOTYT CIYXXUThb
€CTeCTBEHHOE CHIIKEHUE MTOBEPXHOCTH JISTHUKA B pe-
3yJIbTaTe€ MHOTOJIETHETO pacxoa JibJa U BO3MOXHas
a0bCoJIIOTHAsI OIIMOKA BEICOTHOM MPUBSI3KU MOJEIN
ArcticDEM (cucremaTnyeckasi olmoKa).

YToOBI YOSINTLCS B OTCYTCTBUU CUCTEMAaTHUUE-
CKOIi OIIMOKM — CABUTA 110 BHICOTE, CPABHUM pa3-
HOCTb TTOTy4eHHBIX 1o ArcticDEM u 1o HasemHoit
TormorpauuecKoif chéMKe 3Ha4eHUI BBICOT C pe-
3yJIbTaTaMM HATYyPHBIX IJISIIIAOJIOTMISCKIX HAOIIO-
neHuii. 11 3TOro MCIoib3yeM CYMMBI H3MEPEHUIH
o abJISIIIMOHHBIM peiikaM (CM. puc. 2) IIpUMepHO
3a TOT K€ IIepUod — CO BTOPOii mekambl uromst 2015 .
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Puc. 2. Penbed moBepxHOCTU
JIeMHVKa AJTbIETOHIA 1O pe3ysib-
TaTtaM Tororpacpuieckom Cb&MKU
B aBrycte 2018 1. (BBICOTHI JaHbI
B M Haj yp. MOpsI) U TOYKU LJIsI-
LIAOJIOTUYECKUX UBMEPEHUIA:

1 — TOUKHM IJISILIMOJIOTUYECKUX U3Me-
peHuit 110 abJaIUMOHHBIM peiikaM ¢
HOMepaMH peeK; 2 — TePPUTOPHSI, OX-
BayeHHasi Tororpauueckoin cheEM-
Koii; 3 — usorurcel o ArcticDEM
(uepe3 50 m)

Fig. 2. The surface topography
of Aldegonda Glacier on August
2018 (altitudes above mean sea
level):

1 — ablation stakes and their num-
bers; 2 — surveyed territory; 3 — con-
tour lines derived from ArcticDEM
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Tabnuya 1. CpaBHeHVe Be/IMYIH CHIDKEHA ITOBEPXHOCTY JIETHMKA 3a 1epyof, ¢ 2015 110 2018 I., OTyYeHHBIX pasIMYHbIMU METOAMI

Howmep Bricora CymMMa u3MepeHuit PasHoctb BeicoT ArcticDEM | HeBsi3ka 3a ne- | HeBsizka B rog,
peliKM | HaJ yPOBHEM MODSI, M | aOJISILUU MO peliKke, cM Y Ha36eMHOU TOMOCHEMKU, CM puon, cM cM
1 2 3 4 5 6
15 180 990 973 —17 —6
20 185 847 747 —100 —33
2 215 1029 918 —111 —37
14 245 737 739 +2 +1
9 285 642 672 +30 +10
10 295 750 637 —113 —38
310 587 541 —46 —15
345 449 495 +46 +15
13 415 506 388 —118 -39
12 450 365 481 +116 +39

Mo nepByio aekany aBrycta 2018 r., koropble npu-
BeAeHHBI B Ta0J. 1. JlaHHBIe TaOaULbI TTOKA3bIBAIOT,
YTO HEeBSI3KU (rpada 5) UMEIOT CydaiiHbIN XapakTep
U pasJnyYHbI 110 Moayio. M3 3Toro MoXHO craeaaTh
BBIBOI, YTO CHCTeMATUIeCKasl OIIMOKA BBICOTHI IIPH
ncnoab3oBaHuu Moaeau ArcticDEM oTcyTcTByer.
Kpome Toro, pe3yabraThl, MOJyYEeHHbIE IBYMS Me-
Tonamu (rpadsl 2, 3), COMIACyIOTCSI TOCTaTOYHO XO-
pOIL1IO0, €CJIM UMETh B BUILY pa3IMuMe B JJIUTEIbHOCTU
MePUOIOB pacyETa reoae3nYeCKUM U IJISTIIUOJIOT U -
YeCKUM MeTomaMHu (OTCYETHI IO peiikaM CHUMAIOTCS
pa3 B 7—12 nHeli), a Tak:ke TOYHOCTh UBMEPEHUI 11O
peiikaMm. Bc€ 310 1a€T ocHOBaHME 111 UCITOJIb30Ba-

Hus moaenu ArcticDEM nipu pacuére GamaHCOBBIX
ToKa3aTeJieli JeqHuKa AJIBICTOHIA B IIEJIOM.
Brruuranmem pacTpoB, oO0pa30oBaHHBIX WH-
TepHOJsALIMEN ToUueK Tonorpapruieckoi CbEMKU U
ArcticDEM, mony4yum KapTUHY TPOCTPAHCTBEHHOTO
pacmpenesieH!s] BEIUMINHBI CHIDKEHUST BBICOTHI T10-
BEpXHOCTH JemHnKa 3a riepuon 2015—2018 rr. I1pn-
HSB IJIOTHOCTb JIEAHUKOBOTO Jiba paBHoii 0,88 r/cm?
(anamornyHo pab6ote [15]) m yuutsiBas ¢pakT Tpe-
HMMYIIIECTBEHHOTO OTCYTCTBHSI CHETa Ha IIOBEPXHOCTHU
JIeTHUKA AJIBICTOHIA B IIEPUOILI ChEMOK M TJISLINO-
JIOTMYECKHX M3MEPEHUI, TIepecUnTaeM IOJTydeHHbIC
3HAYCHMS U MOJYYMM pachpeneeHue BeIUIUHbI
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Fig. 3. Geodetic mass balance
for Aldegonda Glacier (in 2015—
2018, cumulative).

See Fig. 2
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N Puc. 4. banancoBas KpuBas ISl JeIHUKA
Anpaeronpaa 3a nepuon ¢ 2015 nmo 2018 r., no-
CTPOEHHAsl Ha OCHOBE CPaBHEHMs pe3yJibTa-
TOB Tomnorpacduyeckoi CbeéMKU U MOIEIU
ArcticDEM:

1 — nmuHUA perpeccun; 2 — 95%-it uHTEpBaJ -
HHUMU pErpeccuun

Fig. 4. Specific mass balance curve of Alde-
gonda Glacier for period 2015—2018 (cumula-
tive), based on difference between topographic
survey and ArcticDEM:

150 200 250 300 350 400
BbicoTa Hag ypoBHEM MOps, M

yIeNIbHOTO OajjaHca MacChl Ha OXBauE€HHOI Tororpa-
(bmuueckoit chéMKOI TIIoany JegHuka (puc. 3).

Ha puc. 4 npuBeneHa 6anaHcoBast KpuBasi ISt
nenHuKa AnpaeroHga. CBsI3b yIeabHOTO OajaHca
MAacCCBI OT BBICOTHI JOBOJIBHO T€CHAsI (UTO MOATBEPXK-
JaeTcs TakkKe JAaHHBIMU Ta0J. 2): IpU MCITOJIb30Ba-
HAU TTapaboandecKoi 3aBucuMocTy Buaa (1), roe
h — BBICOTA HaIl ypOBHEM MODsI, 3HaUeHE K03 hu-
nueHTa gerepmuHanmu R? cocrasur 0,85:

b(h) = B, > + Byh + Bs. ey

Haiinennsle KoadouumeHTs perpeccuu (1)
Ooyayt paBHbl: B; = —0,000037; B, = 0,044486;

450 1 — linear regression fit; 2 — prediction band (95%)
of the linear regression fit

B; = —15,021645. Ha ocHOoBe moylyueHHOI HaMu
JIMHEeHOoM perpeccun (1) cMoaenupyeM pacripe-
JeJeHUe 3HAYCHMI yaeIbHOro 0ajlaHca MaccChl JJIst
BCEil TTOBEPXHOCTHU JIeIHUKA AJIBIETOHIA, 9KCTpa-
MOJIMPOBAB TEM CaMbIM 3TOT ITOKa3aTe/Ib Ha Ty YacTh
JIeAHUKA, KOTopasl He Obljla TOKPhITa Tororpapu-
yeckoit chéMKoi (puc. 5). I1pu cpaBHeHUU puc. 5 u
puc. 3 BUTHO, YTO MMPOCTPAHCTBEHHOE pacIipeesie-
HUE CMOIEIUPOBAHHOTO U ITOCTPOCHHOTO Ha (ak-
TUYECKUX TaHHBIX yIEIbHOTO 0ajlaHca HECKOJIbKO
pasznmuyaetrcd. TeM He MeHee, IpU TTOACUYETE OaaH-
ca Macchl IMyTéM MHTETPUPOBAHUS YACIbHOTO I10-
KaszaTeJs 110 IUIONIAAY €ro BeJIMYMHA B Ipeaeaax
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Tabnuya 2. Pactipenenenue yienpHoro 6amanca Maccol IefHN-
Ka Anpaeronpa (cpegnero 3a 2015-2018 rr.) mo BbicOTE,
HOTy4eHHOEe PA3IIMIHBIMI METOAMMU

YaenabHBIN rOTOBOM OaIaHC, M B.3.
Boicora Haz IIALIMOJIO- reofe3UYECKUN
B;f(?;:e;d TUYECKUI | METO[ (C MUCMOJb30- | HEBSI3KA
’ METOI, BaHueM ArcticDEM)
180 2,91 2,85 —0,06
185 2,46 2,19 —0,27
215 3,01 2,70 —0,31
245 2,16 2,17 +0,01
285 1,88 1,97 +0,09
295 2,20 1,87 —0,33
310 1,72 1,58 —0,14
345 1,32 1,45 +0,13
415 1,49 1,14 —0,35
450 1,08 1,41 +0,33

OTCHSITOM YacTu JIEMHMKA OKa3bIBaeTCs IMpaKTHUye-
CKM OIMHAKOBOM IIPM MCITOJIb30BaHUM KaK (paKTu-
YeCKMX JAHHBIX, TAK U YCTAHOBJIEHHOM PETPECCUU:
—24,001 u —24,009 MaH T cooTBeTCTBeHHO. [10100-
HOE COOTBETCTBHE PEe3YyIbTaTOB ITO3BOJISIET 3KCTpa-
MOJMPOBaTh MO 3aBUCUMOCTHU (1) 3HAUECHUS yaeb-
Horo 0OajlaHca Ha 4acThb JIEMHMKA C OTCYTCTBYIOIIEH
Tonorpaguyeckoi CbEMKOM, a TaKxKe pacCUUTaTh
IUIST He€ GalaHC MacChl, BEJIMYMHA KOTOPOTO COCTa-
BUT —6,307 MJIH T ¢ 95%-M IOBEpUTEIHLHBIM UHTEP-
BajioM oT —4,843 no —7,648 MIIH T.

IIpocymMmMupoBaB 3HaYe€HMS IJIsI ABYX 4Ya-
CTEeH JIeMHUKA, IIOJyYMM UTOTOBYIO OLIEHKY Oa-
nmaHca Maccel ¢ 2015 mo 2018 r. mia Bcero jen-
HUKa AJbIeroHaa: OH cocTaBUT oT —28,846 no
—31,650 MaH T ¢ HanboJIee BEPOITHBIM 3HAUYEHMEM
—30,308 MuH T wiu B cpeaHeM —10,1 muH T-rog L.
[Ipu meneHUM 3TOi BEAMYMHBI HA IUIOIIAND JICH -
Huka B 2018 r. (okoso 5,8 KkM?) cpenHee 3Haye-
HHE TOIOBOTO YACIBHOTO OajaHca MacChl COCTa-
BUT —1,76 M B.3. ¢ 95%-M uHTepBaiom ot —1,67 1o
—1,83 M B.3. OTMETHM, YTO TIPUBOAMMbBIE HAMU TTO-
KazaTeJId MOTepH JISTHUKOM MAcCCHI CIIEAyeT CUATATh
3aBHIIIEHHBIMHY 110 ABYM HNpHUYMHAM. Bo-TiepBEIX,
SKCTPAIIOJISIIKS IIPpOBeAeHA 1T HanboJjee 3aTeHEH-
HO1 4acTH JIeMHWKa AJIBIETOHIa, MMEIOIIei ceBep-
HYIO 9KCIO3UIIMIO, II03TOMY peajlbHOe 3HAUCHUE
TassHUS 711 9TOI TEPPUTOPUM CKOpee BCero OymeT
OJIM3KO K HIDKHE! TpaHMIle TOBEPUTEILHOIO MHTEP-
Baya, T.e. K —4,843 MJTH T, a JIJ19 BCETO JIeHNKA — K
—28,846 MiH T. Bo-BTOpBIX, HALIK PACYETHI HE YUU-
THIBAIOT BO3MOXHOE HAJIMYME CHEXXHOTO OCTAaTKa B
BEPXOBBSIX JIeMHMKA B miojie 2015 r. MbI mpeHeOperin
M, TaK Kak ero turomanb Ha 20 miomnsg 2018 1. cocra-
Bua MeHee 10% Bceil IIoIIAaM JIGAHUKA U 10 KOHIIA
JieTa ellé Oosee cokpaTuiaack. KonnuecTBeHHO olie-
HUTH OIIMOKY M3-3a HAJIMYMS CHETa B BEPXOBBSIX He-
BO3MOXKHO 0€3 HaTypHBIX JaHHBIX O €TI0 INIOTHOCTY 1
TOJIIIMHE, OMHAKO 3TO TAaKKe IIPUBOAUT K HEKOTOPO-
MY 3aBBIIICHHIO HAIIIX OLIEHOK ITOTePH MaCChI.
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Puc. 5. DxcTpanonsius yaenb-
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Fig. 5. Modelled specific mass
balance for Aldegonda Glacier
during 2015—2018 (cumulative).
See Fig. 2
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HecMmoTpst Ha HEKOTOphIe KOJIMYECTBEHHBIC
pa3nuaus 3HaYeHUN yIelbHOTOo OajaHca MacCHl,
MMOJYICHHOTO TISIINOJOTUYECKUM M I'eole3nde-
ckuM (¢ ucnonb3oBaHueM ArcticDEM) meTto-
JaMu, TUala3oH 3TUX 3HAYCHMU IJISI 000MX Me-
TOonoB BechMa O61m30K (—1,08 ~ —3,01 M B.3. U
—1,14 =+ —2,85 M B.3. COOTBETCTBEHHO (CM. TaOII. 2).
CpaBHUM IPUBEIEHHBIN 31€Ch TMAIla30H 3HAYCHUI
yIeJIbHOIro 0ajaHca M IMOJIYYCHHOE CPEIHETON0BOe
3HauYeHHe OajaHca MacChl JeAHMKAa AJbIeroHaa
3a 2015—2018 rr. (—1,76 M B.3.) Cc aHAJIOTUYHBIMUA
TMoKa3aTeasaMM, olpeaeIEHHBIMU paHee. B 2002—
2003 rT., KOraa JIeTHUK MMeJT IUIOLIANb OKOJIO 7 KM2,
CpeIHsIsI BeIMIMHa eTo OajaHca MacChl COCTaBUIa
—1,61 M B.3., U3MEHSSICH OT —3,46 M B.3. Ha SI3bIKE
negnuka 1o —0,66 M B.3. B BepxoBbsx [16]. B pa6o-
Te [17] mpuBeneHbI TaKXKe CpeIHMEe TOJ0BbLIC 3HaUe-
Hug g 2004, 2005 1 2006 r., coctaBuBime —1,63,
—1,41 1 —1,31 M B.3. COOTBETCTBEHHO.

B 1975—1976 r. 6anaHCOBEIE ITOKA3aTEIN TAKXKe
OBLIM OTPULIATEIIBHBIMHU, ITOKA3bIBasI B IIpele-
Jlax aegHuka 3HayeHus ot —2,07 no —0,11 M B.3.
co cpeaHeit BeauunHoi —1,10 M B.3. [18]. Hako-
Hell, B COOTBETCTBUU C Pe3y/IbTaTaMM MCCIIeTOBAHUS
1990 r., BKJIIOUaBILIEro aHaJu3 ToIorpaduyeckux
KapT, HU(GPOBLIX MOAEIeil MECTHOCTH, a3podoTo-
CHMMKOB pa3HBIX JIeT U JaHHBIX reo(pU3nIecKOi
cbEéMKH, 3a riepuon 1936—1990 rr. 06bEM JIeTHU-
ka Anpaeronaa cokparwics ¢ 0,950 go 0,558 k3,
yTo HaéT 3HAayeHUE CpelHerogoBoro OajiaHca
—0,7 m B.3. [19], T.e. npuMepHO B 2—2,5 paza MeHb-
1lIe 3HaYeHU, moydeHHbIX B Hadasie XXI B. [1pu-
BeIE€HHBIEe MUQPHI TTOKA3LIBAIOT, C OTHOM CTOPOHHI,
MOYTY BEKOBYIO TeHACHIIMIO COKpaIleHUs JICTHU-
Ka, a ¢ IPyroil — HaJImune 3aMeTHBIX PacXOXKIeHUI
B aMIUIUTYJE TTOTEPU €r0 MacChl Ha Pa3HbIX OTPE3-
Kax BpeMeHU. DTU pacXoxkAeHUsI 00YCTOBIEHBI KaK
€CTEeCTBEHHBIMM IPUYMHAMMU, TIPEXKIe Bcero (hIIyK-
Tyaluen KJIIMMAaTAYECKUX YCIOBUM B paiiOHE, TaK U
Pa3HOI MINTEIBHOCTHIO OCPEIHSIEMBIX OaIaHCOBBIX
nepuonoB — 1, 3 1 54 roga. Kpome Toro, nepuon Ha6-
JIIOJIEHUI, pacCMaTpUBaeMbIil B JaHHOM MCCJIeIoBa-
HUM, COCTABIISIET HE POBHO TPU roja, a OoJbIlIe Ha
JBe Hedeau ce30Ha abJsiuu — 3TO ellé ogHa Mpu-
YMHA CYUTATh MOJydeHHBIE TT0Ka3aTelI HECKOJIBKO
3aBBIIIEHHBIMU. B 3TOM OTHOIIIEHUM pe3yabTaThl,
MOJTyYEHHBIE HA OCHOBE TOIOrpauYecKoil ChEMKHU
u moaenu ArcticDEM B coyeTaHnu ¢ ux Bepuduka-
el Ha3eMHBIMU HaOJTIOJeHUSIMU, BBITJISIIST BITOJI-
He JOCTOBEpPHBIMU. TeM OoJiee, UTO Hallle UCCea0-

BaHME MOKAa3bIBaeT OTCYTCTBUE CUCTEMATUYECKUX
CIBUIOB I10 BricoTe B Moaeau ArcticDEM, crioco6-
HBIX IIPUBECTU K CYIIECTBEHHBIM OIIIMOKAM OLIEHKH
00BEMOB OTEPU MACChI JIEAHUKA.

3aKkimoyeHue

Ha ocHoBe maHHBIX Ha3eMHOU Tomorpadu-
YecKol CheMKM U IMGPPOBON MOIEIU MECTHOCTU
ArcticDEM nonyyeHo moJie TpoCTPpaHCTBEHHO-
ro pacipejeeHus TOIO0BOTO yIeJlbHOro OajaHca
Macchl JegHuKa Aabaeronga 3a 2015—2018 rr., Ko-
TOpPBI B cpeaHeM coctaBmwi —1,76 M B.3. KapTuHa
MPOCTPAHCTBEHHOTO pacripesesieHust absiiuu, mo-
JIydeHHasl TIoJOOHBIM 00pa3oM, ropa3no NoapodHee
TOM, KOTOPYIO MOXHO ITOJYYUTb UHTEPIOJISILIUEIA
OTCYETOB MO YCTAHOBJIEHHBIM Ha JICIHUKE a0JIsIIu-
OHHBIM pelikaM. OmnpenesieHa SMIIMPUYECKasl 3aBU-
CHMOCTbD YAEJIbHOIO 0ajaHca MacChl OT BHICOThI Hal
ypoBHeM Mopsi. MU3MepeHHas BeauynHa OajiaHca
XOPOIILIO COOTBETCTBYET BEJIMUMHE, CMOIEIUPOBAH-
HOI IO 3TOM 3aBUCUMOCTH, YTO MO3BOJIMJIO 3KCTpa-
MOJIMPOBATh U3MEPEHMST Ha (DparMeHT JeAHUKA, HE
OXBa4yeHHBIN Tororpaguieckoi chéMkoi. Cymmap-
HbI OanaHC Macchl JiegHuka 3a 2015—2018 rr. co-
ctaBua okoJio —30,3 MJIH T, WJIM B CPeTHEM 3a IO
okoJio —10,1 MJIH T.

IIpuBoauMBIE 31€Ch MTOKA3aTEAU MOTEPU MACChI
JIEAHMKA, TIO-BUAUMOMY, HECKOJIBKO 3aBBIIIEHBI 11O
psiny IPUYYH: U3-3a SKCTPANOJISILIUKY TassHUS Ha 3a-
TEHEHHYIO YaCTb JIEIHUKA U HEYYTEHHOTO CHEXHO-
IO OCTaTKa B €ro BepxoBbsx B utoje 2015 1., a Takxke
BCJISACTBIME TOTO, YTO IEPUO HAOIIOIEHUI TIPOI0I-
XKajics 9yTh 0ojee Tpéx jet. HazeMHBIMU M3Mepe-
HUSIMU TOJOBOTO OaylaHca Macchl ObLIa BepuduUIIn-
poBaHa umndpoBast Moaenb penbeda ArcticDEM. Bto
OTKPBIBaeT IINPOKUE BO3MOXHOCTH MCCIEN0BaTh Ha
€€ OCHOBE JIpyIre aKTUBHO JAerpaaupyroine JeaHu-
ku Ha nuno6eprene. [MomoOHBIE MccenoBaHus,
OYEBUIHO, OYIYT CIIOCOOCTBOBATH pa3pelIeHUI0 Me-
TOAMYECKOT0 BOIPOCA O BEPTUKAJIbHON TOYHOCTU B
npenesnax pasHbix pparmeHToB ArcticDEM.

BaaromapaocT. ABTOpBI CTaThbU BhIpaXKaroT OJ1aro-
JapHOCTb yyacTHUKaM akcneauuuu «lInuubdep-
reH—2018» PAD-11I 3a nmomollb B OpraHMu3aluu 1
BBITOJIHEHUM MOJIEBbIX reofe3ndyeckux padort. Lud-
poBast Mozaenab MecTHOCTH ArcticDEM, ncnonb3o-
BaHHasl B JaHHOM MCCJIEIOBAaHMU, CO3[aHa HA OCHOBE
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canmkoB DigitalGlobe, Inc. ipn ¢pmuHaHCOBO MOI-
nepxke Hammonansaoro Hayunoro ¢ouga CIIA.
PacuéTh u KapTorpadguieckast BU3yanau3aius pe-
3yJIbTAaTOB IIPOBEICHEI C IIOMOIIBIO OTKPBITHIX T'€0-
nHpopManmoHHbIX cucteM QGIS, SAGA GIS.
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