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AHHOTaUMA: B JaHHOM KPaTKOM COOOLLEHWM MPUBOAATCA MepBMY-
Hble pe3ynbTatbl 00pPaboTKM creumanbHbIX CYA40BbIX HaOO4eHMIN 33
NegsaHbIM MOKPOBOM B xode akcrneanumn NABOS-2021 B ceHTabpe-
-okTa06pe 2021r. OCobeHHOCTbIO 1e0BbIX YCIOBMIM AaHHOW SKCNeam-
LMK cTana bonee Taxénada nefosad obCTaHOBKaA, YeM OXIAaN0Ch MNP
NNaHVPOBaHMK PabOT, UTO BHEC/IO KOPPEKTMBLI B MepBOHaYaibHble
SKCMEAMUMOHHbBIE MAaHbl. MapLupyT aKCrneonuUmMm NpoxXoaun B ceBep-
HOW YacTu Mopew J1lanTeBbiX 1 BocTouHO-CUOMPCKOro no okeaHos10-
FMYeCcKM paspesaM B npefenax 79-82° ¢. w. Bnnotb 4o 170° 3. 4. boiw
BbIMOIHEHbBI 0O0OUIEHME W aHaNM3 NefoBoM 0OCTaHOBKM MO MPOoTA-
YKEHHOCTM OKEaHONOMMYECKKX pa3pe30B, oObeanHAa UM pa3genas
CerMeHTbl B COOTBETCTBMM C OOHOPOAHOCTbIO N1e00BbIX YCNoBUM. B Lie-
NOM, 66% MyTW BO Nbaax B xone axkcneamumm NABOS-2021 6binm npon-
OeHbl BO Nbay crodéHHocTbio 10 6annos. Ha 0onto ocTaTouHbIX NbA0B
no NyTW MaaBaHra NPULLNOCh 26%, MOMOAbIX NbOoB HabatoOanoch
38%, HMNaca 1 HadalbHbIX NbAOB 56% MPOTIHKEHHOCTM MyTU. TOs-
LLMHa OCTAaTOYHOIO NbAda BapbkpoBania oT 30-50 cm o 160 cM 1 Bbile,
B OTAEbHbIX C1yYaax (419 TOPOCUCTbIX 06pa30BaHMM) cabile 300 CMm.
Ha ToNWWHBI OCTaTOYHOro Nbga 30-50 cM 11 50-70 cM MpUXoamTca no
9% MPOTIHKEHHOCTW MY TK, Ha TONLLMHbBI CBbiLle 70 cM npuxoantca 8%
BCEro MapLupyTa CyaHa BO Nbaax.

KniouyeBble cnoBa: cynoBble HabnwageHWa, negoBble YyCnoBuA
nnaBaHMa, ToNLWHa Nbaa, CroYeHHOCTb, BO3PacT fbaa
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Abstract: The short message presents the primary processing data
results of special shipborne ice observations during the NABOS-2021
expedition in September-October 2021. A feature of this expedition
was unforeseen during the planning period hard ice conditions, which
made adjustments to the initial expedition plans. The overall research
area for the cruise included northern parts of the Laptev and the
East Siberian seas within 79-82°N up to 170°W. Generalization and
analysis of the sea ice conditions along the oceanographic sections
were performed, combining or dividing segments in accordance
with the ice conditions homogeneousness. In general, 66% of the
ship track within the ice during the NABOS-2021 expedition had the
ice concentration of 10 tenths, the residual ice by the route accounted
for 26%: young ice,38%; the nilas and the new ice, 36%.The residual ice
thickness varied from 30-50 cm to 160 cm and above, in some cases
(hummock formations) over 300 cm. Residual ice thickness of 30-50
and 50-70 cm accounts for 9% each of the route length, thickness over
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70 cm account for 8% of the entire route of the vessel in the ice.

Keywords: shipborne observations, ice conditions of navigation, ice
thickness, ice concentration, stage of development of ice
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BBepeHue

B ceHTabpe-okTabpe 2021 rona Obina nposefeHa akcneanumna NABOS-2021
Ha bopTy HOC "AkaneMumk TpellHWKoB" STOT pelrc cTan 12-M Mo CYETY B MHO-
rogucumniaHapHoum nporpamme NABOS HadmHaga ¢ 2002 1, HarnpasBfleHHOo W,
B MepBYyIo ouepedb, Ha NpoBefeHre okeaHorpadmyeckx HabnogeHnn, BKIo-
yag GU3UYECKMe U XMMUYEeCcKMe MCCNegoBaHng, a TakKe Ha UCMOofb30BaHMe
NPUTOMNEHHbBIX aBTOHOMHbIX OyMKoBbIX CTaHUum (MABC). 3HaumTenbHoOe Ko-
ANYECTBO Hay4YHbIX PaboT ObI10 ONYONMKOBAHO MO pe3ybratam npeablayLmx
oKeaHorpaduyecKmx nccnegoBaHum akcneanumm nporpamMmmel NABOS [1-6].

[porpamMmMa NegoBbix HabntooeHWY BKIto4Yana NnposegeHme getanbHbIX KPY-
FNOCYTOUHbIX BM3YyanbHbIX HaOMt0OEH WM 33 pacnpegeneHmneM XxapakrepmncTuk
NeAaHoro NoKpoBa Ha MyTK OBVKeHWa cyaHa [7], B TOM 4Mcie CyLeCcTBEHHO
BAMAOLLMX Ha 6e30MacHOCTb M HagEKHOCTb MaBaHua [8, 9. Pe3ynsraThl 3Tnx
HabtoaeHWM BOLWAWM B MOCTOAHHO MOMNOAHAOLLY0CA 6a3y AaHHbIX Ned0BbIX
YCNOBUIM MaBaHWa B ApKTudeckoMm baccente [10].

[TOCKONbKY OCHOBHbIM MCTOYHMKOM MHMOPMaLMIK O NegoBoW 0OCTaHOBKe
B APKTUMKE 9BNAOTCA AaHHbIE MCKYCCTBEHHbIX CMYTHMKOB 3emnu (MC3), no-
nyyeHne HaTyPHbIX OaHHbIX O XapaKTepUCTMKax NeaaHoro NnoKpoBa aBadeT-
CA BayKHOW 3agaden, B TOM 4mcne ana sepudukauim MHQopMaumii, moaydae-
MOW C MOMOLLbIO CMYTHUMKOB [11-13]. Tak, HanpuMep, 4149 OLUEHKM TONLUMHbBI 1503
NPVIMEHSAOTCH Pa3/IMYHbIe MeToObl, KaK KOHTaKTHbIe, TaK M pa3HoobpasHble
ancTaHuUvoHHble [14, 15]. BuayanbHble cyooBble HabntoaeHa 3a ToALWLMHOM
NbAa BbINOMHATCA NeoBbiM HabntogaTenem 1 aBaatoTCa BaXKHbIM MCTOYH M-
KOM MHbopMaUMmM. JaHHbIM BUA, 0aboT OCYyLLECTBAAICA B Xo4e aKcrneauumm
NABOS-2021. B gononHeHue K Br3yanbHbIM HabntogeHuamM gnga nonydeHmsa
OOCTOBEPHOIO MacCKBa OaHHbIX MO TOMALMHE POBHOIMO fibda WM BblCOTe CHera
NPOM3BOAMINCE HaOMOOEHWA C MOMOLLbIO Cy00BOIro TeNeBM3NOHHOIO KOM-
nnekca [16-18].

Ko BpeMeHu Bbixofa 13 nopTa KrpkeHec, 10-ro ceHTabpa 2021, aksBaTopua,
MO KOTOPOWM Npoxoamna 6oMbluad YacTb NpennonaraeMoro MapLupyTa aKChe-
oMMy, 6bina NokpbiTa gpendyowmMim nsgami. FNockonbky HOC "AkageMmk
TpelWHWMKOB" MMeeT NedoBbl Knacc Arc 7/, COrflacHoO npasWiaM POCCMMCKO-
O MOPCKOTO pPerncTpa Ccygoxoacrtsa, H3C MOXXET OCyLLEeCTBIATbL CaMOCTOSA-
TenbHOE NnaBaHMe NpPu NbbiX TWNax 1e0oBbiX YCI0BUI B IeTHE-0CeHHIOH
HaBuUraumto [19]. ke HenocpeaCcTBEHHO B Xxo4e NpoBeaeHMa aKkcneamumm
Mo NPUYMHE HEMPOCTOM NegoBoV 0OCTaHOBKM B 3apaHee 3aniaHnpoBaH-
HbIX paroHax PaboT NpeaBapuTENbHaa CxeMa MapLUpyTa Npetepnena n3me-
HeHWA, BCIeACTBME YErO HECKObKO CEBEPHbIX OKEaHOMNOMMUYECKMX Pa3pe30B
ObINV OTMEeHeHb! (puc. 1).

MeToabl

CygoBble crnelyanbHble negoBble HabngeHa ocy W ecTBNAIMCh B CO-
OTBETCTBMU C METOAMKOM, pa3paboTaHHow B AAHKI, BM3yanbHO C XOO0BO-
ro MmocTuka [7, 20]. OcobeHHOCTAMK METOAVKIM ABNFETCa HEMPEPbIBHOCTb
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PucyHok 1— Mo3aumKa AAHHbIX pA4MOTIOKALIMOHHOIO 30HAMPOBAHMSA MC3 Sentinel-1AB
m AMSR2 3a 04-06.10.2021 c npenBapUTeIbHOM CXEeMOWM (XKETblE TOYKM) 1 PeasibHbIM TPe-
KoM mapLpyTa akcreanumnm NABOS-2021 (6enas AnHMS).

HabnogeHM 1 GrKcauna NapaMeTpoB 1edaHoro MoKpoBa OTAS/IbHO MO MyTU
MNaBaHWg, T. €. TaM, roe HeMOCPEACTBEHHO OBMIaeTCa CyaAHO (2-3 LUMPUHbI KOP-
rmyca), n Mo PanoHy NnaBaHng, T. €. OLEeHKa NPOM3BOOMNTCA B npeaenax Bu-
AVMOCTW. 1o BCeEMY MapLLIPYTYy CrefoBaHWa BO MibAax BblAeNAOTCa NeoBble
30Hbl C OAHOPOOHBIMM XaPaKTEPUCTUMKaMM NefAaHOro NokpoBa. OLeHWBatoT-
CA TakMe XapaKTepPUCTUKIM, Kak 00OLLAad M YacTHad CrTIOYEHHOCTbL /1bAa Pa3HoM
BO3pacCTHOW rpagaumnm, npeobnagatolime GopMbl 1egaHbix 00pa3oBaHMM, ToN-
LLIMIHA POBHOTO f1b[a W BbICOTa CHEXXHOIO MOKPOBA, TOPOCUCTOCTb U HACOeH-
HOCTb, CTaOMa Pa3pPyLLUEeHHOCTU, MHTEHCKMBHOCTL CXKaTWua 1 Ap. HabaoaeHma
MNPOBOOATCSH C MCMONb30BaHMEM LUTaTHbLIX CyJ0BbIX MPWOOPOB: HAaBMMaLWOH-
HbIX CUCTEM; CYOOBOW aBTOMaTUYECKOWM METEOPRONOMMYECKOW CTaH UMM, BbIHOC-
HOW NegOoMEPHOM PenKM, YCTaHOBNEHHOM Ha OopTy cyaHa; LUTaTHOW naHenm
NPWOOPOB MOKasaHMIM PaboTbl SHEPTETUYECKOM YCTAaHOBKIM CyAHa, MOLLHOCTM,
0OO0POTOB BMHTA; CXEMbl Pab0Thl IHEPIETUYECKOW YCTaHOBKW; CYA0BOMO NToKa-
TOpa KpyroBoro o63opa; cyaoBOro NegoBoro pajapa.

Bu3yanbHble cygoBble HaboaeHma 3a TOALWWMHOM 1bAa BbiMONHAOTCA f1e-
OOBbIM HabnropaTeneMm, HaxoAalWwmMMca Ha XO40BOM MOCTUKE CyaHa MYyTEM
Ma3oMepHOW OLeHKW NbAWH, BCTaBLIWX Ha pebpo y bopTa cyaHa npw ero
ABVDKEHN M, MPW MOMOLLM CMeLUnanbHOM MepHOW peENKM C onpeneneHHoON LWin-
PUHOW oTCeYekK (pUCyHOK 2). [1IonoNHUTENBHO K BU3YyalbHbIM HAOMO4eHWAM
Ana onpegeneHna ToNWMHbI NbAa M BblICOTbl CHera Oblil yYCTaHOBIeH Cy10BOM
TeneBM3noHHbIM kommnnekce (CTK). C ero moMoLLblo OCYLLEeCTBAA1acb BUOEO-
durKcaLma BbIBOPOTOB fibAa BAOMb OopTa cyaHa. Ha MOMeHT HanmcaHma 3To-
ro MmaTepuana gaHHble CTK HaxogaTtca B 0OpaboTke.

C LEeNbIo YCNEeLHOro NCMOMb30BaHWA CMYTHUMKOBOM MHGOPMaLVK MPK Bbl-
bope MapLpyTa NiiaBaHWga 1 COBMELLEHWA e€ C HaBUIaLMOHHbBIMK KapTamu
BO BpeMda OBWMKeHMA Oblla Npon3BeaeHa opraHm3auma pabdoTbl TepMrHana
Ha OCHOBE MPOorpamMMHoro Komrnexkca dKkart lce Navigator, B TOM Y1Ce KOH-
BepTaLMa CYTHUKOBbIX M300parkeH i nomn Heobxoavmblv dopmat aa4a ganb-
HeWlwero npeacraBneHna B TepMmnHarne.
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PuicyHok 2 — QoTorpagui 1eoBbiX BbIBOPOTOB o4 1€A0MEPHOM PEMKOW 1 KOMepOoK
CTK ¢ Touykm 0630pa 1egoBoro Ha6104aTesls.

Pe3ynbTaThbl

B gaHHOW paboTe npuvieeneHbl pe3ysraThl MepBUYHOro aHanmsa n 0bo6-
LIEHMA NefOoBbIX YCIOBWMW M1aBaHWa Mo pe3ynsrataM CyaoBbIX Crelmanb-
HbIX NefoBbIX HaboaeHVN. B coobLleH npueegeHbl 0000LeHMa No OByM
Hambonee MHTePEeCHbIM OTPE3KaM MyTW C1eNoBaHWa CyOHa BO NbAax, a Takxe
obobLLEeHMe MO BCEMY MapLLPYTY.

MUHMMYM MA0LWLaaAM NegaHoro NokKpoBa B APKTMKe 0OblYHO DUKCUMPYETCH
B CeHTAbpe, 0OJHAaKO OCEeHHWI Mepno BblaendeTca TakKe Hada oM MHTEeH-
CUBHbIX MPOLLECCOoB Negoobpa3oBaHmd. HeCMoTPa Ha TO, UTO Ha MOMEHT Ha-
yana akcnegmumm NABOS-2021 mope JlanTeBbix ObI10 NpakTndecKki cBobo-
HO OTO S1bAa, 6oNbLad YacTb OkeaHorpadMyeckMx pa3pe3os Npeanonaranach
B GO1€e BbICOKMX LLIMPOTaxX, FAe Y>Ke HadaMchb NpoLIecchl Negoobpa3oBaHd
cpenmn 3Ha4YMTENbHOIO KOMMYECTBa OCTAaTOYHbIX N1bA0OB, T.€. MepexXMBLUNX Ce-
30H TagHma [21].

JlepoBble HabMtopeHMa Hadanmch 13.09.2021, el€ 0o Hadana MOPCKUX pa-
60T B Mope J1lanTeBblx, MOCKOMbKY MPW Nepexone K cepepy 0T M. APKTUYECKI
MapLUPpYT nepecekan obLMPHYIO 1e00BYIO 30HY. B 2TOM »e panoHe npu ABn-
YKEeHMM B 00paTHOM HanpasBeHuy, B CTOpOoHY nopTa KupkeHec, H3C "Aka-
AeMUK TpelHMKOB" BHOBb BbIMOMHMI Mepexon CrnycTa Mecall, 14-15 okTadp4,
MO3TOMY €CTb BO3MOXXHOCTb CPaBHWTb, KaK 33 MeCsaLl M3MeHWMIach /1e10Bad
obcTaHoBKa. Ha puicyHke 3 npeacraBneHa ob63opHad nenoBas MHbopMaL g
No BpeMeHM 00oMX MPoXoaos.

BonbluUyto YacTb NyTW B cepeaviHe ceHTA0pa CyaHO MPOXOaMI0 Yepes 30H bl
MEeNKOOUTOro 1 TEPTOro OCTaTOYHOIO S1bAa CrMOYEHHOCTbIO 1-3 Ganna no paw-
OHY MnaBaHud. I'Npur 3TOM HEMOCPEOCTBEHHO MO NYyTW MNaBaHWa okono 80%
MPOOTAXKEHHOCTU MPOWAEHHOIO PACCTOAHMNSA MPULLNIOCH Ha 30HbI C OTAETbHO
nnasatoWMMm NbavHam (OFMJ1), T.e. cn1o4éHHOCTLIO MeHee 1 6anna.
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PuicyHok 3 — O630pHasa MHGOPMALINS MO 71€40BOKN O6CTAHOBKE B PANOHE
M. ADKTUUYECKMI: KAPTA S1€A0BbIX YC/TI0BMU (06L14AS CrI/TIOYEHHOCTb) 3a 11-14.09.2021
(cneBa); MO3aMKQA AAHHbIX PAAMOTOKALIMOHHOIO 30HAMPOBAHMS MIC3 Sentinel-1AB
m AMSR2 3a 12-15.10.2021 (crnipaBa).

B Henpooo/mKMTeNnbHbIX 30Hax boee CAMoOYEHHbIX S1bA0B CMI0YEHHOCTb
cocTtaBnana ot 7 go 10 6annoB, 13 KOTOPbIX 00 6-8 6aN10B NPUXO4MI0CH Ha
OCTaTOUHbIM Néa. B paoHe yyke Hadanoch nefoobpa3oBaHime 1 MosToMy Mo
MapLUpyTy CedoBaHUE CydHa YacTo MPUCYTCTBOBaIM HadallbHble BMAObI S1bOa
B BUOE NedaHblX UM W cana, a Takke O1mMHYaToro nbaa.

B okTabpe, Kak BMOHO Ha rMcTorpamMme pacnpegeneHiga cnoY4eéHHOCTU
Ha PUCYHKe 4, 0bLLaa CI0YEHHOCTL ke Ha 70% MPOTAXKEHHOCTW NyTW Mia-
BaHWga cocTaBnana 10 6annos, 4To MPOM30LIN0 BCAeACTBME aKTUMBHOIO Neqo-
00pa3oBaHMa B TeUeHre npouweallero mecaua. INpu cnegoBaHvyi o MaplLu-
pPyTy Npeocbnafanv HadanbHble 1 MoaoOble Nbabl, 23% MNyTW NPOLUNK B CEPLIX
NbAax TonwmHom go 15 cMm, 16% BO Nbgax, OOCTUTLLMX rpadalim cepo-0enbix,
TONWMHOWM 15-30 M, 45% B Ha4dalbHbIX NbAaX, NMPerMyLLECTBEHHO HIMIace.
B cpegHeM, HMMacoBbIX M HadanbHbIX 15A0B Habnoganock 4o 5-7 6annos, ce-
PbIX NbOOB, B 3@BMCMMOCTU OT 30HbI, OT 3 00 8 6anioB, cepo-6enoro nsaa ot
3-5 go 7-8 6annos. OCTaToYHbIX 1b00B Yalle Bcero Habnwganocs 2-3 6anna,
OQHaKO B OTOEMbHbIX 0OCTaTOYHO ODLLMPHbBIX 30HaX ero CMOYEHHOCTb 0OCTU-
rana 8 6annoB C TONLWMHOW Nbaa npenmyllectseHHo 30-70 cM, MHOraa CBbl-
e 100 cm. DopMbl 1 pa3Mepbl OCTAaTOYHOro Nbda MNPerMyLLIEeCTBEHHO Obln
cnenyrolmMMm: MenkobuTbin (2-20 M) 1 KpynHOOUTLIN (20-100 M), M3peaka 0b-
NOMKU NefaHblix nonen (100-500 Mm).

Hanbonee CNoXKHbIM CerMeHTOM BCero nyTu aKCneguumni Bo Nbaax C Hau-
bonee TPYAHbLIMKW NefoBbIMUK YCMIOBUAMM CTana nepsasa NMofoBrHa OKeaHo-
rpaduyeckoro paspesa N2 4. OkeaHorpaduyeckmit paspes N2 4 6o BbiMos-
HeH Mexay 80° 1 /6° ¢. w. ot 160° 0o 180° B. 4., Mexxay ToOYKaMUM MoCTaHOBKM
MABC MB5 11 MB7 (prcyHOK 5).

ICE CONDITIONS OF NAVICGATION DURING THE NABOS-2021 EXPEDITION IN SEPTEMBER-OCTOBER 2021



59

nepexod Hao muicom Apkmuveckuil, 13-14.09

100
80t
60
40f

20t

01 2 3 45 6 7 8 9 10
O6wwan cnnNoYéHHOTL Nbaa, 6annbl

OTHOCUTEeNBHasA NPOTSXKEHHOCTL NMyTwH, %

MoBTOpPsieMOCTb, %

JR——

K . B :l 0 5,0 60
o \Qq'frp o0 60 10" \7:,, A &o"‘

TonwwHa nega, cm

# 4 (15) 2021 RUSSIAN ARCTIC

nepexod naod mwicom Apkmuuecxuii 14-15.10
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PucyHok 4 — PacripenesneHue criyfiodeHHOCTU W TOSILLMHbI JIbAA 110 MyTu C/Ie0BAHUS HO
nepexoge yepes e Hag MbICOM APKTUYECKMUA MNPV ABVXKEHNN K TOYKE HQYa/1a paboT
13-14.09.2021 v rpu ABUXKEHWI B HAMPAB/IeHWN rnopTa KnpkeHec 14-15.10.2021.
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PuicyHok 5 — PagunonokaumoHHoe n3obpaxkeHue Sentinel-1 AB no pavioHy crieqoBaHMs
30 21.09.2021 co cxemovi BbIMNOAHEHMUS CTAHLMN 30HAMPOBAHMS CTD (yKenTble TOYKU) 1 pe-
Q/IbHbBIM TPEKOM ABWYKEHWS CyaAHA Mo MAPLUPYTY (rosly6as IMHNUS).

A.B. Timofeeva
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Mpwv ABVXKEHM I MO NepBOW NoNoBMHeE pa3pesa N2 4 NnpubnmsnTenbHoO 00
parioHa nocTtaHoBkM [MABC MB6d (78°c.w. 172°B.4.), 06LWaa CNNO4YEHHOCTb
Ha MPOTAXKEHWI BCEro NyTW cefoBaHua coctaBuia 10 6anioB (PYCyHOK 6).
[MpoW 3TOM HabN4AN0Ch 3HaYUTENbHOE KONMMYEeCTBO OCTaToYHOro fbaa (0o 10
0annoB B eOuHMYHbBIX 30Hax, MpenmMyLLecTBeHHO 5-7 6anios), 4acto B popme
OonblMX (500 M -2 KM) 1 0OWMPHbBIX NegdaHblx nonen (2 kM — 10 KM), C CUb-
HO Cr1aYXeHHbBbIMUM MACCUBHbBIMKW TOPOCUCTbIMIM 00Pa30BaHMAMM, MOKPbITHI-
MW cHerom BblicoTom 10-15 cM (pUcyHOK 7). ToNWMHa OCTaToYHOro Nbaa, 3a-
PUKCUPOBAHHOIO MO MyTW MAaBaHWA, NMPeVMyLLEeCTBEHHO OTMeYanachb Kak
50-70 cM (17% oT obllero pacnpegeneHua no TofllHam), Yacto cebilbe 100
CM (6%), MHOrOa B TOPOCax CBhiLLe 2X MeTPOB. [ToCKobKy NegoobpasoBaHme
B 3TOM pavioHe LMo yKe OaBHO U, O4eBMNAHO, MHTEHCKMBHO, Ha4allbHble BM/b
nboa (3%) v Hmnac (13%) no Nyt NnaBaHWa oTMeYanichb TOMbKO B 0OCTAaTOYHO
CBEXMX 2IEMEHTaX HapyLleHna criowHocTK neda (HCS1), pa3pbiBax 1 Tpe-
LMHax. [Tpun aToM B ocHOoBHOM Bce HCJ1 Habntooanmch B BOCTOYHOM CEKTOpe
cCerMeHTa, rage K MoMeHTy Moaxona CyaHa, neanosble ycnosmg O B 3Ha4YM-
TeNbHOW CTeMeHW OMHaMMYHbl. AKBAaTOPUA MeXOY MOMFMM OCTaTOYHOIO Nbaa
OblNa oxBadeHa MonodbiM NbaoM, cepbiM (13%) 1 cepo-benbiM (25%), Tonwm-
HOM OKOMo 20 CM, MHOr4a OOCTMIaBLLUMM TOALWMHBI ONM3KoM K 30 CM, TaK YTO B
HECKObKMX 30Hax B pakoHe 80° c.l. 164° - 169° B.O. Obl/10 OTMeYeHO noasne-
He OQHONETHEro TOHKOMO N1bAa B He3Ha4YuTeIbHOM KondecTBe 40 2 6annos.
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PucyHok 6 — PacrnipeneneHue crijiodeHHOCTU U TOJILLMH JIbAA MO MyTv C/ieOBAHUS
rno nepiqﬁ riosioByviHe paspesa N2 4.
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PucyHok 7 — DoTorpadum 1e4oBovi 06CTAHOBKM HA pa3pese N2 4.
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Takue negoBble YCI0BMSA Bbi3blBaM TRYOAHOCTM NPW HaBUrau M, 0CobeHHO
B YCMTOBUAX HOYM U MIOXOM BUAMMOCTU (TyMaH, cHer). CTanu TpY4HO pasinyi-
Mbl pealibHble YCI0BUA Ha MyTW OBUXKEHNA CYyOHAa, MPW 3TOM Ha CYyJO0BOM fle-
JOBOM pafape 13-3a O0NbLUIOrO KoMYecTBa nomMex Obi10 C/IOXKHO 4OCTOBEP-
HO OLEHWTb TedOBYO MOBEPXHOCTL. 10 3TOM MPpUYMHE CyOHO HEOOHOKPATHO
nonanano B CUTYaLMIO KNUHEHUA 1 paboThl Haberamun. CTpaTerven aBmKe-
HKA B 3TOW 30He OblN BbIOOP MyTK B 0OX04 KRYMHbBIX MOAEN, Mexxay HUM UK
Mo KpPato, 4ToObl Oblfla BO3MOXKHOCTb MPOMTU B Bos1ee TOHKOM MOMOAO0OM, XOTb
M Y4aCTO BCTOPOLEHHOM MbYy.

Ha oTpeske MapLpyTa Mo nepBon NonoBuHe paspesa N2 4 xapaKrepucTi-
K NedOBbIX YCOBMIM MO PaoHy W MO MyTW NaBaHWAa 3Ha4YMTEIbHO pa3ivya-
IOTCA B pacnpeneieHm 4aCTHOW CrnioYeHHOCTW BO3PacTHOro CoCTaBa /ibaa,
MNOCKObKY BbIOOP HEMOCPEOCTBEHHOMO MYTW C/1edoBaHMA Npeanonaran aAsm-
KeHure no bosiee nerknm ydactkam. B cooTBETCTBUM C METOAMKOM CYA0BbIX
negoBbix HabogeHu [7, 20] B TEMHOE BpeMsa CyTOK NeoBble HabntogeHua
MPOBOOATCA TOTbKO C PUKCALMEN XapaKTepUCTUK NedaHOoro MoKpoBa no nyTu
nnaBaHng, HabooeHa Mo paroHy NaBaHa He MPoBOAATCA. [1o 3TOM NpuU-
YMHE KOPPEKTHOE CPaBHEeHMe YCTOBUMKW MO MyTU 1 MO PanioHy 3aTRyOHWUTENb-
HO, OHaKO pe3y/bTaTbl 0OLEer OLUEeHKM MO AOCTYMNHbIM AaHHbIM MpeacTasne-
Hbl Ha pucyHKe 8. NMockonbky A9 NPOOBMYKeHWa CyaHa BblbupatoTca bonee
Nérkue ycnoBua, Néd no panoHy B O0bLIMHCTBE Cy4aeB Habnoganca bonee
TAHKENBIN, YeM MO NyTW. Tak Mo paroHy NNaBaHWa OCTaTOYHbIX S15A08 Habto-
nanockb 60%, a No Nyt 47%, 3% HadanbHbIX BMOOB MO MNyTW CNefoBaHMA YKa-
3bIB3KOT Ha MCMOMb30BaHMe 019 OABWKeHMA 30H ¢ HCJ .

13-3a CNOXXHOW NefoBOoM 0OCTaHOBKM Oblfla M3MeHeHa MepBoHa4vaibHo
MA1aHMPOBABLUAACA NOKaLUMA 019 nocTaHoBKM [TABC MB6. I'OCKOSbKY B 3a-
NNaHMPOBAHHOM pPanoHe He Obl10 HK O4HOro NMOAXOOALLEero Aa9 OCyLLecCT-
BNEeHMA paboT pa3Boabs, Haxo4AWMMKCA Ha bopTy creuManmcTaMmii NegoBom
rpynnbl ObI0 NPEAIOKEHO CMECTUTLCA B CEBEPO-BOCTOYHOM HampasieHn M
Ha pPaccToaHMe NPenanooOXNTENbHO OKOMNO 15-20 Mb. OCHOBBLIBAACH Ha UH-
dopMaL MM CO CMYTHUMKOBLIX M300payeHnin Sentinel-1, NegoBbIMIM aKCMNepTa-
M1 Obl1 BbIMOAHEH PACYET MPUOAMN3UTENBHOIO PAaCCTOAHMSA W HanpaseHua
apenda, onpeneneHa npegnonaraemMas nokauma obHapyykeHWa pa3Boaba, B
KOTOPOW TaKyXKe COXpaHAnachb BEPOATHOCTb UCMOMb30BaTh NMOAXOOALIMNE T11y-
OMHbI CKNOoHa Wenbda Ana noctaHoskM MABC.

Mpow ABUMXKEHMM B MOTEHUMaNbHbIV PanoH MOCTaHOBKM Oya BbIMOMHAICA
onepatuBHbLIM aHaIM3 M CBEPKa O4epTaHWMM NedaHblxX nosien, 3aMeTHbIX Ha fle-
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AOBOM pagape, C o4epTaHMAMKM Nofek Ha CNYyTHUKOBOM M300parkeH aa4
BbIOOpa NyTK CNegoBaHMa K MICKOMOMY 0a3BOabi0. CUTYaLIMIO OCNOKHANA M10-
Xaq BUOAMMOCTb B TEMHOE BPeMa CyTOK W NyCToM TyMaH. Pa3Bogbe Obl1o no-
KObITO CEPbIM NbAOM 1 HUMacoM. [locTaHoBka [TABC cocToa1ach B KOOPOMHA-
Tax 78°58' c.w. 173°48's.0. 119 onepaTMBHOMO aHanm3a NegoBor 0OCTaHOBKM
ObINW MCMOMb30BaHbl CMYTHMKOBbIE CHUMKKM PCA Sentinel-1 3a 24-25.09.2021
r, dKart Ice Navigator, a Takke 1300parkeHud, Moyd4eHHble C MOMOLLbK Cy00-
BOro pagapa (pr1cyHoK 9).

B uenom negoByto o6CTaHOBKY B xone akcnegnumm NABOS-2021 B 6onb-
LIMNHCTBE CIYyHYaEeB MOXKHO OXapaKTePUM30BaTb KaK CINOXHY0. Ha prcyHke 10
npmBeneHo pacnpeneneHe Cryio4eEHHOCTM M MOBTOPAEMOCTb TOMLLMHDbI
NbAa Mo BCeW MPOTAKEHHOCTU MYyTK aKCNeanuUmnm Bo Nbaax. Kak BMaHO U3 ru-
CTOrpaMMbl pacrnpegeneHna CnioueHHOCTU Nbada, 66% NyTn aKCneaniim BO
NbAax obINV NPoMaeHbl BO Nbdy CnIo4EeHHOCTLIo 10 6annos. Ha cnnoY4éHHOoCTb
O (o1 O po 1) 6annoB Npuxogntca 16% OTHOCUTENBHOM MPOTINEHHOCTU MyTU
Mo BCEMY MapLUpyTy BO fibdax. Takoe 6oMblUoe 3Ha4YeHme CBA3aH0 C Halnym-
eM Mo NyTn c1efoBaHMA JOBOIbHO MPOTAXKEHHbIX 30H ¢ OT'1J1, CMNOYEHHOCTL
B KOTOPbLIX 0ObIYHO onpegenaeTca kak 0,1 6ann. NocKoNbky MOMEHTOB Mepe-
ceyeHura KpoOMKY, rae oObluHO OTMeYatoTca Take 30Hbl, ObITO HeCKOIbKO, Ha
CMNOYEHHOCTL Nbaa oT O oo 1 6anna NpUxoanTCa Takow 3HaYUTeNbHbIM MPO-
LEHT MPOTAXKEHHOCTM MYTH.

BblcOKkag MOBTOPAEMOCTb HEOONbLUWX TOALLWH bda (00 30 cM) obbacHAeT-
CA TeM, YTO BM3YyasibHO TOMLLMHA NbAa OLEHMBAETCA TOMbKO MO MYyTW MaBaHWg,
019 KOTOPOro B ONepaTBHOM peximMe XapaKkTepeH Bblbop bonee Nérkmx yc-
NOBUI: C HaAMYMEeM Pa3BOAMM, PA3PbIBOB, 30H C NpeobnagaHemM MOoa040ro
nbaa. Tak, NoBTOpPAeMOCTb Nbada ¢ TonwmHowm 0-10 cMm (37%) obbacHAETCAa OTHe-
CeHMEM K 3TOM KaTeropum HadalbHbIX BUOOB MbAa, TaKWMX KaK cano Unu negqa-

123.072°
6.036 Kts

78° 59' 18.060" N
173° 45'4.230" E

PuicyHok 9 — VMIH@opmaLms, MCcrio1b30BAHHAS A/19 ONepaTUBHOIO aQHAIM3a 1e40BOM 06-

CTQHOBKW 26.09.2021 r. 4719 MOMUCKA NoaxoAsaulero pa3Bonbs A1 passeptbiBaHMS NABC

MBE6: cryTHMKOBbIE M306paXkeHMSa Sentinel-13a 24-25.09.2021 r,, MO dKart Ice Navigator
Y CHUMKW CYAOBOIo pagapa.

A.B. Timofeeva
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Hble UMbl KOTOPbIE MOMYT 3aHMMaTb ODLUMPHbIE aKBAaTOPWK B MPOUKOOMOYHbIX
30Hax, a TakxKe HUMaca, KOTOPbIW BCTPEYanca 0OBObHO YaCTo, MOCKOSbKY LUES
aKTUMBHbIV MpoLecc 1e0oobpa3oBaHig, B TOM YiKce B Pa3BOAbAX, MO KOTOPbIM
ABUranoch CyaHo. ToNWMHa OCTaTOYHOTO J1bda BapbMpoBaach ot 30-50 ¢cM 40
cBbilwe 160 cM, B OTAENbHbIX Cy4daax (Hanp., 419 TOPOCUCTbIX 0Opa3oBaH M)
— CcBbllwe 300 cM. B Lenom no 9 % npmxoamtca Ha TonwmHy nbaa 30-50 M m
50-70 cM (Ha Kaxxayto rpagaumnio), Ha TONLWMHDBI CBbille 70 cM npuxoamnTtea 8%
NPOTIHKEHHOCTM NyTW. PacnpeneneHune BO3pacTHOro cocraBa f1baa, Habso-
OaBLUEroCd Mo parioHy (Mo OOCTYMHBbIM OaHHbBbIM) 1 MO MNyTK NNaBaHng, Npu-
BeleHbl Ha pucyHke 11,

3aknoyeHue

B xo4e noAarotoBUTENbHOTO Nepnoda npwn niaHMpoBaHMKM akCcnegmumm He
OXKIOanochb 6OMbLIOIO KOMM4YecTBa Mbaa B parioHax MOPCKMX paboT, MOCKO b-
Ky B MnpeabloyLlie HECKOMbKO NET akBAaTOPUM apKTNYECKMX MOPEN B 3HaYN-
TENbHOWM CTeneHu o4YMLLLanMCh OTO Nbaa, a N1egoobpasoBaHe HadMHaNoCh
Mo3XkKe CpeJHeMHOIoMETHMX CPOKOB Ha 2-3 Heaenu [22, 23]. OaHaKo MexKro-
J0Bada M3MEeHYMBOCTb 3TUMX MOoKa3aTeen 9BI9eTCad BECbMa BblPa)XeHHOM, UTO
NOATBEPAAIOT XapakTePUCTMKIM NedoBbIX YCIOBMIM, HabtooaBLmecd B Xo4e
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PucyHok 10 — PacrnipegeneHue CriJioHeEHHOCTU W TOJILLMHbI SIbAA MO BCeMY MyTu
cnenoBaHusa skcrnieanmm NABQOS -2021 Bo /1bAax.
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PucyHok 11— PacripegesieHme BO3pPACTHOMO COCTABA /1bA0B M0 PAMOHY (c/ieBa) v rno
myTy cIeqoBAHMS (CrpaBa) BAOIb BCero MapLupyTa akcrneamumm NABOS-2021 Bo 5ibgax.
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skcneanumm B 2021 r. MexxrogoBasa M3MeH4YMBOCTb MAOLaan U TONLWHBbI 1e-
OSHOIO MOKPOBA, ero perroHanbHbIX 1 PEXMMHbBIX OCOOEHHOCTEN HaxoomT-
CA NoMd, BANAHMEM CMOXKHbIX TEPMOAMHAMMNYECKUMX U AVHAMMNYECKMX MpoLlec-
COB, B TOM 4MCfie BbIHOCHOTO Apenda NMbaa, MHTEHCUMBHOCTM NIETHETO TagH Mg,
COMPAXKEHHOCTM C aTMOCHEPHbBIMM MPOoLEecCaMu, M3MEHEeHMS paavalMOHHO-
ro GanaHca 1 TernIoHaKonIeHMa B MoOpax COMPCKoro wenbda 1 BO BCEM Ap-
KTUYEeCKOM permnoHe [24-26]. B page paboT oTMedaeTcad yMeHblUeH e naoLllaan
aPKTNYEeCKOro NegaHoro NoKpPOBa W Aerpanfauna TONLWMHbI Nbaa B nocnegHme
OECATNNETUS, BCNEACTBME CYLLECTBEHHbBIX M3MEHEHWM B aTMOCHEPRHOM LIMPKY-
NAUMU 1 MOBbILLEHWN MPU3eMHOM TeMnepaTypbl Bo3Oyxa [26-28]. TeM He me-
Hee OaXke NPW CoXpaHeH M 0OLLEero TpeH4a Mexxrogosaa M3MeH4YMBOCTb KO-
nebaHuy TeMmnepatypbl, MAoWaan NegaHoro NoKpoBa, TONWMHBbI Nbaa W Op.
OCTaETCH AOCTAaTOYHO BbiCOKOW. Tak, B 2021 I rogoBOV MUHKMMYM PaChpOCTpa-
HEeHWA NbOa OKa3a Cca Nb 12-M B pAOy MUHMMaNbHbIX 3Ha4eHun ¢ 1979 1. [29].

Bonee cnoxkHag, YemM Oxkiaanoch, 1egosad 0bCTaHOBKa BHEC1a KOPPEKTVBEI
B MpoBeaeHVe aKCneonLUMoHHbIX PpaboT. B GakTMuecKkx neaoBbiX YCNoBUax
MPKY rPaMoTHOM MCMOMb30BaHMM NedoBOM MHPOPMALMK OKa3a/10Ch BO3MOXK-
HbIM OCYLLIECTBUTbL BCE OCHOBHbIE 33034M SKCMeOMLUMIM, B TOM YMCIe MOHO-
CTbtO BbIMOMHWTL MPOrpamMmMy MOCTaHOBKM OYMKOBBLIX CTaHUMIM. B pe3ynsraTe
OTMEHEH bl OB TOTbKO HECKO/BbKO BTOPOCTEMEHHbIX CEBEPHbIX OKeaHorpa-
PUYECKIMX Pa3pe308B.

B Lenom 66% Nyt Bo nbaax B xone akcneamuni NABOS -2021 Obii1 mpom-
AEeHbl BO NbAy Cri1o4éHHOCTbo 10 6as10B, Ha 400 OCTaTOYHbIX [15A0B MO MY TH
MAaBaHWa NPULLNOCH 26%, MOMOObIX NbA0B HabtoOanoch 38%, Haca M Ha-
YalibHbIX N1bO0B - 36%.

CpaBHeHMaA pesynsratoB HabtoOeH WM C AaHHbIMM NpeblayLLVX PeEVCOB B
NPEVONV3UTENBHO TEX YKE ParoHax 3a ONM3KMIM Nepron BpeMeHV Noka He Npo-
BOOMNOCH, BeAETCA MOA00PR NOAXOOALIMX ON19 CPaBHEH A PEMNCOB, a TakKe Aasb-
HeWlaa 0bpaboTKa M aHanm3 gaHHbIX CY40BOMo Te1eBU3MOHHOI0 KOMIMIeKCa.

BnaropapHocTb

lccnegoBaHVe BbINONHEHO bnarogaps GUHaHCOBOW NOAAEPKKe pelca
nporpammon NABOS 1 ee pykosooutento Vropto Nonaxkosy (Igor Polyakov,
IARC, International Arctic Research Center, University of Alaska Fairbanks,
Alaska, USA)
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