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BBEJAEHUE

AKTYaJIbHOCTh Te€Mbl HMCCJEI0BAHUS U CTeleHb ee Pa3padoTaHHOCTH.
Uccnenosanne Ceepnoro Jlemosutoro okeana (CJIO) B HacTosiiiee BpemMsi 0COOEHHO
BaXKHO, U MPEJCTABISIET COO0M akTyalbHYI0 GyHIAMEHTAIbHYIO U MPUKIIATHYIO 33/1a4u.
3HAaYMMOCTh HCCIEAOBaHUS OOYCIIOBIIEHA HE TOJIBKO HEOOXOIMMOCTHIO MOHUTOPHHTA
PErMOHANILHOTO OTKJIMKA Ha U3MEHEHHE KIIMMaTa, HO M PEIICHHEeM psja MPUKIATHBIX
3a/1a4, TakKuX Kak obecreueHre cy10xoacTra mo CeBepHOMy MOPCKOMY ITYTH M OCBOCHUE
Apxkruueckoro menbha. Mops Bocrounoit Apkruku: Jlantesbix, Bocrouno-Cubupckoe
u YykoTckoe, 00pa3yloT 0JIHy U3 HanboJjee KpynHbIX meabGoBbIX 00acTeir MuUpoBoro
OK€aHa, TAe CoCpeoTOoYeHO 0K0JI0 80% MOABOJHONW MEP3JIOTHI U 3HAUYUTEIbHAS YacCTh
METaHOBOTO MOTOKA apKTuYeckux npudpexxunix mopeit [ACIA, 2004]. lerpanarus 3Toi
MEpP3JI0Thl COMPOBOXKIAETCS 3aMETHBIM POCTOM TEMIIEpaTyphl BOJbI U COKpaIleHHUEM
JIEIOBOTO TIOKPOBA, YTO JENAaeT PErHMOH OJHWM W3 HanOoJiee YyBCTBUTEIHHBIX
WHJUKAaTOPOB TNPOUCXOJAIIMX B ApKTHKE H3MeHeHud. B wuccrmemyemyro o0macTh
noctynaer 15% peunoro croka CJIO [Bpeisrano u np., 2015], koroperit Gopmupyer
MOBEPXHOCTHBIM OMPECHEHHBIH ClIoW — BakHbIN Oydep B oOMene Teruta [Haine et al.,
2015; Nghiem et al., 2014], a Tak:ke BO MHOTOM OIIpeeIsIeT TEPMOXATHHHYIO CTPYKTYPY
peruona [Kattner et al., 1999]. BepuHTroB MPOJIMB — €AMHCTBEHHBIH My Th, COCIUHSIONINIH
Apktuky u Tuxuii okead. [loTok OepMHTOBOMOpPCKUX BOJ BO MHOTOM (OpMHpYET
XaJIMHHYIO CTPYKTYPY M TaKMM 00pa3oM BiuseT Ha O0anaHc comu CJIO [Woodgate R.A.,
Weingartner T.J., Lindsay R., 2005; Brugler et al., 2014], k Tomy Xe¢ co3naBas
0COOEHHOCTH ¢€ TMHAMHMKH, a MMEHHO, HHTCHCUBHOCTh KpyroBopota bogopTta [Brugler
et al., 2014]. Kpome 3T0ro, THXOOKEAHCKHE BOJBI SBJISFOTCS BaXKHEUIITUM HCTOYHUKOM
MUTATEIBHBIX BEIIECTB, M UX MOCTYIICHNE 3HAYUTEIIFHO BIMSIET HA SKOCUCTEMY MOpei
Bocrounoit Apktuku [Walsh et al., 1989]. B netuuii neproa motoku Temia u3 bepudrosa
MOpsI CIIOCOOCTBYIOT TasiHHIO Jibda B HykoTckom mope [Steele et al., 2010]. YucTtsrit
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®pama, coenuusrommii Atnantuky u CJIO, a Takxe npeBocXoaIui ero no 00bEMHOMY
nepenocy B 10 pa3 [Schauer et al., 2004; Steele et al., 2010]. ITpoauB mperepneBacT
CYIIICCTBCHHBIC M3MEHEHUS B IOCJCAHNE HeCKOJIbKo aekan [Woodgate, 2018; Wang et
al., 2023]. Bospacraer kommuecTBo mpuBHocuMoro B CJIO Tteria, B JNETHHH CE30H
YBEJIMYMBAECTCS MOTOK MPECHBIX BOJ, YTO CYHIECTBEHHO BJIMSIET HAa TEPMOXAIUHHYIO
cTpyktypy [Woodgate et al., 2005], mopckyro skocuctemy [Danielson et al., 2017;
Gonzalez et al., 2023] u Tasaue apaa [Serreze et al., 2019]. Kpome toro, HecMoTpst Ha
peanu3aluio psja OTECYECTBEHHBIX M MEXIYHAPOJHBIX IMPOEKTOB MO MOHHUTOPHUHTY
nuHamuku peruona [Woodgate et al., 2015; Pisareva et al., 2015], mHorue nporieccsl,
Kacarolrecss MeKroJI0BOM U CE30HHOM M3MEHUHMBOCTH TEUCHUM, TIEPEHOCA BOJIHBIX MaCC,
OCTAaIOTCS ~ Maylou3ydeHHbIMH. Cpeau  KIIYEBBIX  OCOOEHHOCTEM  LUPKYJISIUU
BBIJICIISIFOTCS TIEPEHOC THXOOKEAHCKUX BOJ Uepe3 bepuHroB nponuB B UyKOTCKOM Mope
BKJIIOYAs], UX pacIpocTpaHeHue B APKTHKE, a Takke (POPMUPOBAHUE U PACITPOCTPAHEHUE
ONnpecHeHHbIX Boj B Mopsax JlanteBeix u  Boctouno-Cubupckom. IlepBbie
CUCTEMATUYECKHE HCCIIECIOBAHUS XapaKTEPUCTUK BOJI B bepuHroBoM mposuBe OblIN
HaydaThl ParManoBbIM B 1933 1. [Ratmanov, 1937] u ocHOBBIBAJIMCH Ha YETHIPEX SIKOPHBIX
CTAaHUHUSX, C MTPOJOJDKUTEIBHOCTHIO U3MEPEHNH 10 CYTOK Kaxaas B aBrycre 1932 rona.
bmmke ¢ cepeanMHE—KOHIly MPOIUIOTO CTOJIETHS OMpEACNIEHbl OCHOBHBIE CE30HHBIC
3aKOHOMEPHOCTH HM3MCHYMBOCTH TeueHuii bepmurosa mposmBa [Fedorova, Yankina,
1964; Coachman et al., 1966; Muench et al., 1988], a Tak»xe o00cHOBaHa CBsI3b ITEpeHOCA
BOJ C JIoKaabHBIM BeTpoM [Aagaard et al., 1985; Coachman et al., 1988]. [1apainensho
pa3BUBAIUCH HWCCIENOBAaHUS HUPKyIsuu Yykorckoro mops. Ecnim pannue paboTh
[[[IToxman, 1957; Koyumen, 1978] npeneOperanu cunoit Kopuosnuca npu paccMoTpeHUn
TeueHul B beprHroBoM mpoiuBe BBUIY €ro y30cTH, TO B padote [Kymakos, 1989] Ha
OCHOBE HAaTypPHBIX JIAHHBIX W YHCIICHHOTO MOJCIMPOBAHUS TOKA3aHO, YTO ITUPKYJISIINS
UyKOTCKOTO MOpPSI ONPEACIISIETCSI COBMECTHBIM JICMCTBUEM TPaTUEHTA JABICHUS, CHIIBI
Kopuonuca u BeptukanpbHOro TypOyJIeHTHOro TpeHusi. B aToii ke pabore BIepBbIe
OoOHapyXeHO, 4YTO paszfeiaeHue THXOOKEaHCKOro Te4YeHUss Ha AJISICKUHCKYIO U

['epanbaoBCKyI0 BETBH OOYCJIOBJICEHO COBMECTHBIM JeicTBUEeM cuibl Kopuwomnuca u



penbeda maa [Kymakos, 1989]. Torma xe Obuta BBITIOJIHEHA THUIH3AIMS CTOKOBO-
BETPOBOH IUPKYJIISAIIUN MOPSI TIO pETHOHATBHBIM 0apHUECKUM CUTYAIIHSIM C IOCTPOCHHEM
TPEXMEPHBIX CXEM JUIS KaKIOTO THIMA, YTO 3aJ0XKHJIO OCHOBY sl OOECIICUCHHS
HaBurammu 1o CeBepHoMmy Mopckomy nyTu. Haumnas c¢ 1990 r. ocymectBusiercs
KPYTJIOTOJUYHBIE MOHUTOpUHT B bepuHroBoM mnponuse. [lo maHHBIM 3asKOpPEHHBIX
ADCP (Acoustic Doppler Current Profiler) u CTD (Conductivity, Temperature, and
Depth) usmepuTeneil mony4eHbl 3HAUUMbIC PE3yJIbTaThl O TEPMOXAIUHHON CTPYKTYpE,
nepeHoce BojI, epenoce terwia u conu [Woodgate et al., 2005; 2015; 2018]. C pa3zButuem
BBEIYHCIIUTEILHBIX TEXHOJIOTHA TPOBOAMIACH HCCICIOBAHUS HAa OCHOBE YHCICHHOTO
MojenupoBanus [3axapuyk u ap., 2006; Serreze et al., 2019]. ITokasano, uto bepunros
IIPOJIMB SIBJIAETCS BaXKHBIM MCTOYHHMKOM omnpecHEHHBIX Boa B CJIO [Woodgate et al.,
2005]. OOHapyxeHO yBEJIMYEHHE ITOTOKA Ha CeBEep B IOCICIAHHE TOMIBI: OICHKU
cpeaneronoBoro nepenoca cocrasuiau 0,7 Ce B 2001 u 1,2 C B 2014 [Woodgate, 2018].
B »aT0it ke paboTe BBISIBICHO BBIPAKEHHOE YCHUJICHHUE ITOBTOPSIEMOCTH IOSBICHUS
TedeHui co ckopoctsimMu ot 0,4 m/c U BbIIIE, TPU OJJHOBPEMEHHOM CHM)KEHHH YaCTOTHI
TedyeHuil B nuanasone ot 0 1o 0,4 m/c [Woodgate, 2018]. Tem He MeHee MHEHHUS HACUET
OCHOBHBIX (PAaKTOPOB, OMPEIACIAIONINX MEXKTOAOBYI0O HM3MEHYMBOCTH TIOTOKA dYepe3
bepuHTOB 1pOJIUB, pa3HATCA. BOJBIIMHCTBO UCCIIEIOBATEIICH UCTOPUUYECKHA CBSI3BIBAIOT
9Ty I3MEHYUBOCTb C ICHCTBHEM BETpa HEMOCPEICTBEHHO HA/T TPOJIMBOM, HETIOCTOSTHCTBO
KOTOPOTO OMpPEENSIeTCs] MEePEeCTPOUKON KPYyMHOMACIITAOHBIX aTMOCGHEPHBIX MOJeH
[Danielson et al., 2014]. ITpu 3TOM CYUTATIOCH, YTO ONPEACIISIONICE BIUSHUE Ha TIEPEHOC
BOJI Uepe3 MPOJIMB OKa3bIBACT TUHAMUKA THXOT0 OKeaHa, T/Ie N3MEHUYHNBOCTh CEBEPHBIX
BETPOB  OMNpEACNSIeT HMHTCHCHMBHOCTh  HAMPABICHHOTO B  ApPKTHKY  IOTOKA.
AnbTEpHATUBHOE TIPEANOI0KECHUE O KIFOYCBOM BIMSHUH apPKTUICCKOHN ITUPKYIISAIINN Ha
MEXTOJIOBBIX MacITabax BIEPBbIE OOOCHOBAHO CITYTHUKOBBIMH T'PaBUMETPHUYCCKUMU
usmepenusmu [Peralta-Ferriz, Woodgate, 2017], a 3ateM ¥ MOAEIbHBIMH pacUEéTaMH
[Nguyen et al., 2020]. ABTOpPBI MPEAMOIOKHIN, YTO OCHOBHBIM (DaKTOPOM, BIUSIOLIUM
Ha JIMHAMHKY TIPOJIMBA, SIBISIOTCS MIETh(OBBIE BOJHBI, PACIPOCTPAHSIONTUECS W3
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2009], roe OBLIO MOKa3aHO, YTO KojeOaHUs YpPOBHS, BBI3BAHHBIE CHHONTHYECKUMHU
aTMOC(EpHBIMU MPOIECCAMU, B APKTHUECKUX MOPSX PACIPOCTPAHSIIOTCS B BOCTOUHOM
HaIpaBJIeHUU B BUJEC OapOKIMHHBIX TONMOTrpaduuecKux BOJH, oOecrieuuBas nepenaady
BETPOBOTO curHana u3 BocTtouno-Cubupckoro Mops kK bepuHroBy mnponwBy Ha
BPEMEHHBIX MaciuTabax 10 HECKOJbKMX CYTOK. OJIHaKO IUCKYCCHM Ha 3TOT CUET
npopospkatorcs. IIpoias bepuHroB mpoJiiB BOJBI TUXOOKEAHCKOTO MPOUCXOXKICHUS,
pacmpocTpaHsIOTCs Jajiee Ha CeBEp TPEeMs OCHOBHBIMU IYTSMU: Ha 3amaj] 4yepe3 KaHbOH
['epanbi, HAa BOCTOK Yepe3 KaHbOH bappoy u yepe3 LieHTpaibHbli KaHaj. Bee naHHbIe 0
cynp0e 3TuX BoA B UyKOTCKOM MOpE Ha CETOMHSIIHUNA JC€Hb OCHOBBIBAIOTCS B TIEPBYIO
ouepe/Ib Ha OrpaHUYEHHBIX 110 BpeMEHH KOHTAKTHBIX n3MepeHusx [Pisareva et al., 2015;
Stabeno et al., 2018] u mocBsiEHB! UCCIIETOBAHHIO KOPOTKOTICPUOTHBIX XapaKTEPUCTUK
u MecTHbIX 3(¢ekToB. Kpome TOro, Oosbllas 4acTb U3MEPEHUN COCPEIOTOYEHA B
BOCTOUHOM yacTu YykoTckoro Mopsi. CylecTBYIOIIKUE UCCIIEIOBAHUS PACIIPOCTPaAHEHUS
BOJHEIX MacC B 3allaJHOM YacTH ITOKAa3bIBAIOT HAIMYNE 3HAUUTEIBHOU MEKIOIOBOM
U3MEHUYMBOCTU B MECTOTMOJOKEHUH W KOH(MUTYpallMKM TPEBATUPYIOMIUX THIIOB BOJI
[Vanin et al., 2010; Pisareva et al., 2015; Linders et al., 2017; Kinney et al., 2022].
[IpomeMOHCTpHPOBAHO BIMSHUE aTMOCHEPHOW IUPKYISIIIUM Ha TEPMOXATHHHYIO
crpykrypy [Vanin et al., 2010]. He MeHee BakHOE BIMSHUE HA [UPKYJIAILUIO B PETHOHE
OKa3bIBAET PACHPOCTPAHECHUE OMPECHEHHOTO ciosi B Mopax JlanteBbix u BocrouHo-
CubupckoM, KOTOpOE TaKXKe XapakTEepPU3yeTcs  3HAYUTEIBHOW  MEXKIOJI0BOM
W3MEHYMBOCTHIO. BBIIENIeTCS HECKOJBKO OCHOBHBIX MPUYUH TAaKOW HU3MEHUYHBOCTH:
METEOPOJIOTHICCKHUE M THUAPOJIOTHICCKUE YCIOBHUS, HHTCHCHBHOCTh CTOKA, TPAIUCHTHI
coneHoctu. Ha ocHoBe unciennoro moaenuposanus [Haine et al., 2015; Fofonova et al.,
2015; Golubeva et al., 2015, 2017] u rugponoruveckux usmepenuit [Dmitrenko et al.,
2010; Osadchiev et al., 2020] 6buT0 MOKa3aHO, YTO OJHHUM M3 OCHOBHBIX (DAKTOPOB,
OTIPEIEIISIIONTNX MEXTOJ0BbIE M3MEHEHUS TMOJO0KEHUS OMPECHEHHOTO CIOS SIBIISIOTCS
BETPOBBIC YCJOBHUS, a TOYHEE, 3aBHXPECHHOCTh BETPOBOro moiyii. Bo Bpems
dbopMHUpOBaHUST ONIPECHEHHOTO CJIOSI BO3HUKAIOIINE TPAJMCHTHI YPOBHS MOPS 3a CUET

COBMCCTHOI'O TIIOHMKCHHA COJICHOCTH W YBCIMWYCHUA TCMIICPATYPHI B 06J'IaCT$IX,



MO/IBEP>KEHHBIX BIUSHUIO PEYHOTO CTOKA, MPUBOIAT K (HOPMHUPOBAHUIO MPUOPEKHOTO
teuenus [Carmack et al., 2015], nazsiBaemoro BoctouHo-CuOUPCKOM, TaKKe H3BECTHOTO
kak Uykorckoe Tteuyenue [KymakoB, 1989] m Cubupckoe BromsOeperoroe [Mops
poccuiickoil ApkTUKH..., 2021]. B HekoTOpble Troabl OHO CIOCOOHO IPOHHKATh B
UykoTckoe MOpe, OKa3blBasl BIUSHHE Ha MEXTOJOBYI) H3MEHUYMBOCTH MEpEeHOca U
pacnpoCTpaHEHUE THUXOOKEaHCKMX BOJA. B TO ke BpeMs €cTb CBUIECTENbCTBA
IPOHUKHOBEHH 3TOro TeueHus B bepunros nponus [Weingartner et al., 1999; Woodgate
et al., 2015]. PaccmoTpenHbIe BhIIIE IPOIECCHl aHATM3HPOBAINCH BO MHOTHX paboTax,
TEM HE MEHEE H3-3a MaJIOr0 KOJIMYECTBA JIOJITOBPEMEHHBIX MAaCCHUBOB KOHTAKTHBIX
U3MEPEHUN HW3MEHYMBOCTh PETHOHANBHBIM TEUYEHUI OCTAeTCs Majlo H3yYECHHOM,
0COOEHHO Ha MEKI'0JI0OBBIX MacluTadax.

OTKpBITBIM OCTaETCS BOMPOC O BIUSHUU U3MEHYMBOCTH BocTouHo-CuOupckoro
TEUEHUs Ha MUPKYIAui0 Mopeii Bocrounoit Apktuku (MBA) u BomooOMen ¢ Tuxum
okeaHoM. Takke He JO KOHIA MOHATHO, KaK CaMO TEYEHHE U MEPEHOC Yepe3 MPOJIUB
B3aMMOJICUCTBYIOT JpYyr C APYrOM M KakK 3TO CKa3bIBAa€TCA Ha PaCIpOCTPAHEHUU
TUXOOKEAHCKUX M ONPEeCHEHHBIX BOJA. Kpome Toro, BiausiHHE MOTOKAa yepe3 bepuHros
NPOJMB Ha B3JIOM JbJa U €ro B3aUMOCBA3b C HM3MEHUYMBOCTHIO TEPMOXAIMHHOMN
CTPYKTYpBI BO BpEMsI TasiHUS JIbJla TAKKE HYKJIAIOTCA B I€TAIBHOM MCCJIEIOBAHUU.

B Hacrosimeit paboTe ¢ MOMOIIbIO NPHUBICUYEHHUS] COBPEMEHHBIX CITyTHUKOBBIX,
KOHTAKTHBIX JAHHBIX U MPOAYKTOB PEAHAIU30B MPOBOAUTCS HCCIEAOBAaHUE TUHAMUKH
PErHoHa, COCPEAOTOUEHHOE Ha IPOLECCaX B3aUMOACHCTBUU BOIHBIX MacC B TOM YHUCIIE B
3UMHHI TIEPUOT.

BrniepBblie netanbHoO nccaeaoBaHa M3MEHYMBOCTh BocTouHO-CHOUPCKOTO TEUeHUS
Ha MEXIOJIOBbIX MaciliTadax Ha OCHOBE CIIYTHHKOBBIX, THAPOJOTUYECKUX JaHHBIX U
MacCHBOB peaHann3a. Pe3ynbTaTsl paboThl MO3BOJIMIM CO3AaTh MOJIEIb MEpEHOCca Yepes
bepunros mnponuB B 3aBUCUMOCTH OT BocTtouHo-CHMOMpPCKOro TEeUeHHUs U OMUcaTh
pacnopoCTpaHEHHE OINPECHEHHOTO CJIosi B MoOpsix BocTouHON ApKTHKH, KOTOPBIN
CYIIIECTBEHHO BJIMSET Ha pacrpesesieHne GU3nIecKux U OMOJIOTHYECKUX MapaMeTpoB B

pETHOHE.
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Heanb padoTbl: BBIIBUTH (U3HUECKHUE MEXAaHW3MBI CE30HHOW W MEXTOIOBOMU
M3MEHYMBOCTH MEPEHOca BOA B DBEpHMHTOBOM MpOJIMBE M YCTAHOBUTH HUX CBS3b C
HUPKYJISIUe Mopelt BocTouHO# ApKTHKH.

3agaum padoThI:

1)  OueHuTh XapaKTCPUCTHKH CE30HHOH W MEKIOJ0BOH HM3MEHYMBOCTH
nepeHoca BOA B bBepMHroBoM mMpoiiMBe HAa OCHOBE CIYTHUKOBBIX HAOIIOJICHU,
KOHTaKTHBIX M3MEPEHUN M JIaHHBIX peaHaln3a, a TaKXe BBISIBUTh (U3UUYECKUE
MEXaHHU3MBbI IIepeHoca BoJ B bepHroBoM mposuse.

2)  OueHHWTh XapaKTEPUCTUKUA MEKIOJOBOW M3MEHUHUBOCTU PACIPOCTPAHCHHUSI
TUXOOKEAHCKUX BOJ B UyKOTCKOM MOpE U €€ CBsA3b C AUHAMUKOU Mopeu BocrtouHou
ApKTHKHWU.

3)  BbIsABUTH 3aKOHOMEPHOCTH ycWiIeHHs BocTouHo-CHOMpCKOro TeueHHs Ha
MEXKT0/IOBBIX MaclliTabax Ha OCHOBE KJIacCU(UKAIMKM PACTIPOCTPAHEHHsI OIPECHEHHOTO
11051, C(hOPMUPOBAHHOTO CTOKOM p. JleHa.

4)  BbIIBUTb MEXaHU3MBI BIIMSHUS CEBEPHBIX BETPOB Ha 3aTOK APKTUUECKUX BOJ
Y IIEPEHOC JIbAa yepe3 beprnHros npoiaus B TUXUil OKeaH B 3UMHMI IEPUOA.

O0bekTOM HCCJIEI0BAHMA SBISIETCS MPOIECC BOJOOOMEHAa MEXIYy MOpPSMU
BoctouHoit ApkTrky 1 TUXUM OKeaHOM.

IIpeamMeTroM wucciaeq0BaHMs SBISIIOTCA (PU3MUECKUI MEXaHU3M TMepeHoca
ONpecHeHHbIX Boja u3 Mopel JlanteBbix u Bocrouno-Cubupckoro B UykoTckoe, mos
CKOPOCTH TEUYEHUH, YPOBHSA, COJIEHOCTH M TEMIEPATYPBI, & TAKKE XaPaKTEPUCTUKHU
JIEJOBOTO MOKPOBA.

Mertoabl  ucciieoBaHMsl.  [71aBHBIM  MOJAXOAOM  IPU  MNPOBEACHHUU
WCCIICIOBAHUS SIBJIIETCSI KOMIUIEKCHBIM aHAJlW3 MYJBTHUCEHCOPHBIX CITYTHUKOBBIX
U3MEPEHUN (aIbTUMETpHsI, MUKPOBOJIHOBBIA pamuomerp SMAP (Soil Moisture Active
Passive), ontuuyeckue u WK-paamoMeTpbl) W JaHHBIX MPOIYKTOB PpEaHATHU30B
(GLORYS12v1, maccuBbl aTMOCHEPHBIX TMOJIEH ), @ TAKIKE JOCTYITHBIX THIPOJIOTUICCKUX
KOHTaKTHBIX U3MepeHuil (3asskopeHHbie U cyaoBbie nannbie CTD u ADCP uzmepenus).

I[J'IH aHalln3a JaHHBIX UCIIOJB3YIOTCA KaK KIIACCUYCCKUC MCTOAbI, IPUMCHJACMLBIC B
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COBPEMEHHOW OKEAHOJIOTMH: CTATUCTHYECKUN aHAJIN3, KOMIIO3UTHBIE KapThl U T.II., TAK
U pa3paboTaHHbIE OPUTHHAIBHBIE METOJIbI JJI OLIEHKH MECTOIOJIONKEHUS Pa3IMYHBIX
TUIIOB BOJHBIX Macc. B pamkax uccienoBaHusi IMHAMUYECKUX NAapaMETPOB B 3UMHHUIA
NEPUO/ MPOBOJUTCS MapaMeTpu3anus (opM JEIOBBIX TPEIIUH HAa OCHOBE 00pabOTKU
nanubeix cryTHuka MODIS ¢ paspemenueM no0 1 kM. HenocpenctBennas oOpaboTka
JTAHHBIX TTPOU3BOJUTCA C MOMOIIBIO MaTeMaTuieckoro nmakera MATLAB.

Hay4Hasi HOBU3HA MOJIy4YeHHBIX Pe3yJIbTATOB.

1)  BmepBble NpeAIoKEH MEXaHW3M BJMSHUAS HW3MEHYMBOCTH BocTouHo-
Cubupckoro TeueHus Ha BogoooMeHn CeBepHoro JlenoButoro okeana ¢ Tuxum okeaHoM
B TEIIBIA nepuox roxaa. [ns urons—okTsaOps BbIABIEHA OoOpaTHAasl CBSI3b 30HAJIBHOTO
NepEeHOCca ITOr0 TEYEHUS U CEBEPHOIo nepeHoca yepe3 bepruHros npoaus (ko3P GuumueHT
Koppesiuuu paBeH MuHyc 0,71): B roAbl yCHIICHHS] TEUEHUSI CEBEPHBIN MEPEHOC uepes3
npojiuB ociaabeBaeT, a OEpUHIOBOMOPCKHUE JIETHUE BOJBI U AJIICKUHCKUE MPUOpPEKHBIE
BOJAbl CMEIIAIOTCA HAa BOCTOK. B  pamMkax mnOpemnoKEHHOM  KOHIENUUU
T'UJIPOJMHAMHUYECKOTO Oapbepa MOKa3aHO, YTO 30HAJBHBIA MEPEHOC ONPECHEHHBIX BOJ
(bopMHUpyeT aHOMAJINIO CTEPUUECKOTO YPOBHSI Y CEBEPHOTO BXOJa B MPOJIUB, YMEHbIIAs
3¢ (PEeKTUBHBINA APKTUKO-TUXOOKEAHCKHUI TMepemnaj YpPOBHS, YTO M OOYCJIOBIMBAET
ocnabyieHne ceBepHoro mnepeHoca. [lns dusnueckoil HHTEpPIpPETAIMU HEBETPOBOM
COCTAaBJIIOLIEN IEpEHOCa CO3JaHa THUIPABINYECKas MOJENb, KOTOpas OIMUCHIBACT
JAHHBIN OaphepHbIN D EKT.

2)  BmepBble Ha OCHOBE CITyTHHUKOBBIX JaHHBIX 3a 1993-2020 rr. cocTaBiicHa
KJaccu(UKanus TUIOB pPacIpOCTPAHEHUS OMPECHEHHOro cjosi croka peku Jlena:
CEBEPHBIM, BOCTOYHBIM M CMeEIIaHHbIA. Ha OCHOBE YMCIEHHOr0o MOAEIMPOBAHUSA
KOJIMYECTBEHHO OIIEHEH BKJIAJ PEYHOro CTOKa B ycujeHue Boctouno-Cubupckoro
TE€UYEHUS U TIOBBILLICHUE YPOBHS Ha enbde.

3)  BmepBbie MoapOOHO PACCMOTPEHBI COOBITHS HMHTCHCUBHOTO B3JIOMA JIbJIa U
o0Opa3oBaHusl pa3pbIBOB Mapaboinueckoil (GopMbl B F0XKHOU yacTH UyKOTCKOTO Mopsi U

UX CBSI3b C MIEPEHOCOM JIbJIa U pa3BOPOTOM TeueHuil B bepuHrosom nponuse. 3a 2008—
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2022 TT. YCTAaHOBJICHO YMEHBIIICHUE YNUCIIA U TIPOJAOJKUTEIIPHOCTHA TaKUX COOBITUH TIPU
OCJIa0JICHUH CEBEPHOIO BETPa B SHBape—MapTe.

Ilos10:xkeHNsA, BBIHOCMMbIE HA 3AIIUTY:

1)  MexroaoBas U3MCHUYNBOCTh 00bEMA THXOOKCAHCKUX BOJI, TOCTYITAFOIINAX
yepe3 bepunros npoauB B CeBepHbIH JIETOBUTHIN OKEaH B UIOJIE-OKTAOPE, ONpeIesieTcs
W3MEHYMBOCTHIO MHTEHCUBHOCTH BocTouHo-CuOupckoro tedeHus. B romel ycuneHus
TeueHus: co cpeaHerofoBsiMu aHomamusmu g0 0,2 CB, B bepunroBom mpoiuse
HaOJIoAaeTCs ocnabieHre CEBEPHOro MepeHoca Ha COnocTaBUMbIe 3HaUeHus . [Ipu aTom
TUXOOKEaHCKHE BOJIbl B YYKOTCKOM MOpPE CMEIIAI0TCsl Ha BOCTOK.

2)  MexaHu3MOM, ONpEACIAIONIMM HHTEHCHUBHOCTh BocTouHo-CHOMPCKOTo
TEUEHUSI, ABJISIETCS BETPOBOM OTKJIMK TUTIOMa peku JIeHa: yculieHue 3anafHoro BeTpa Hajl
MopeM JlanTeBbIX CMeIIAaeT OMPECHEHHBbIC BOJBI K Oepery, YCHUJIMBAeT TPaJIUCHTHI
IJIOTHOCTH U TIPUBOJUT K 00Pa30BAHUIO T€OCTPOPHUUECKOTO BIOIHOEPErOBOTO TEUEHUS
Ha menbde BocTtouno-Cubupckoro mops. Ha ocHOBe CIyTHUKOBBIX JTaHHBIX 3a 1993—
2020 rr. BriepBbIe BbIICICHBI KOHGUTYpAIIMU TUTIOMa U TIOKa3aHa UX CBA3b C PEKUMOM
BETPOBOU IIUPKYJISAIUU.

3) B 3uMHuI mepuox YCHJIICHHE CEBEPHBIX BETPOB O CPEIHECYTOUHBIX
3HaueHUU Oojee 5 M/C MHUIUUPYET COOBITHS OBICTPOTO B3JIOMA JIEIOBOTO MOKPOBA,
COTNPOBOKJIAIOIIMECS O00pa3oBaHMEM TapabOJIMUECKUX Pa3pbIBOB U PacIIMpPEHUEM
noJsibiHel. DU3NYECKUM CIEACTBUEM JTHX COOBITHI SIBIIETCS YCUJIEHHBIH B 4-5 pa3
IIEPEHOC JIbJIa U ApKTUUYECKUX BOJHBIX Macc yepe3 bepunros nposims B Tuxuii okead. [1o
JAHHBIM MHOTOJIETHUX HAOJIOJCHUH, B OTeNbHbIe roAbl (Hanpumep, 2012 r.) naHHbIN
MEXaHU3M CTAHOBUTCA JOMHUHHUPYIOIIUM  (AKTOPOM  U3MEHUHUBOCTU 3UMHETO
BOJI0OOMEHA B MPOJIUBE.

Teopernueckasi M NpPaKTUYecKasi 3HAYUMOCTH TIOJYYCHHBIX PE3YyJbTAaTOB.
Pe3ynpTarel 0 CE30HHOW M MEXKIOJOBOM M3MEHUMBOCTH XapaKTEPUCTUK BocTtouHo-
CuOupcKkoro TeYEeHHs HEOOXOAMMBI IS TOHWUMAaHUS (yHAAMEHTANBHBIX MPUIUH
U3MEHEHHS THApoJIoTHYeckoi cTpyKTypbl CJIO B yCIOBUSX MEHSIONMIETOCS KiIUMaTa.

HonyquHHe pe3ysibTatbl O BJIMUAHHU BCTpa H THUAPOJIOTHUICCKUX YCJ'IOBI/Iﬁ Ha
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dopmupoBanre BocTouHo-CHOMPCKOTO TEYEeHHS MOTYT OBITh TNPUMEHEHBI IS
YIYYLIEHUS] TMPOTHO30B MEPEHOCHOW A0CTynHOCTH CeBEpPHOT0O MOPCKOrO IyTH, YTO
HalpsMYI0 BIIMSET HAa CBSI3aHHOCTH TepputTopuid P®, pa3BuTHE TOProOBBIX IyTEH.
[Tapametpu3zarust GopM JEAOBBIX TPEUIMH MOXKET OBITh UCIIOJIb30BAHA ISl YIYUIICHUS
OINEPAaTUBHOIO MPOTHO3a JIEJOBOTO TOJI B MPEANpoJiMBHBIX obnacTsix MBA Bo Bpems
CUJIbHBIX BETPOB.

CreneHb J0CTOBEPHOCTH M anipodanus pe3yabTaToB padoThl. /[0CTOBEpPHOCTH
pe3yJbTaTOB MOATBEPKIAAETCA COMOCTABICHUEM HE3aBHCUMBIX MCTOYHUKOB JIAHHBIX W
BOCITPOU3BOJMMOCTBIO OCHOBHBIX OLIEHOK. MepuanoHallbHasl CKOPOCTh B beprnHroBom
IPOJMBE CpaBHMBAETCS 1O M3MepeHussM 3askopeHHbix ADCP, peananuzy
GLORYSI12vl, anptumerpun DUACS u pacuéram mogenu NEMO 3a 1997-2024 rr.
Peananu3 u anbTUMETpUs BOCHPOU3BOAAT M3MEHUMBOCTh KOHTAKTHBIX HaHHBIX. [[is
2023 r. pesynbraThl pacueToB Mo Mojaeaun MupoBoro okeana (Ha ocHoBe NEMO)
conoctaBjieHbl ¢ gaHHbIMH ADCP, GLORYSI2vl u TOPAZ5 u mo cMmemieHuro u
CPEIHEKBAaAPATUYHON OIIMOKE HE YCTYNAarOT 3TUM JaHHBIM. JIaHHBIE O CIIyTHHUKOBOM
coinénoct SMAP comocTaBiieHbl ¢ KOHTaKTHbIMH u3MepeHusimu 2018-2019 rr. (K
ceoite 0,9, cpegnexkBagpaTuuHoe otkioHenue okoso 1 [NEC). 3umaue codbiThs B3I0Ma
JIeITHOTO MOKPOBa M BBIHOCA JIbJia Yepe3 MPOJIMB 3a(pUKCUPOBAHbI OJTHOBPEMEHHO 10
ADCP, nonsim Betpa ERAS u Habmonenussm MODIS. Pacuér nepenoca uepes bepunros
OpOJIMB B paMKax KOHLEMUUHU THIpOAMHaMHueckoro 6aprepa Boctouno-Cubupckoro
TEYEHUSI BOCIPOM3BOJUT MEKIOJOBYI0 M3MEHUMBOCTH 3TOrO MEPEHOCA IO JTaHHBIM
peananuza GLORYS12v1 co cpennexkBaaparnunoit paznoctsio 0,12 Cs.

OcHOBHbIE pE3yJbTaThl JUCCEPTALMHM JOKJIAAbIBAINCh M OOCYXAAJIUCh Ha
CJIEIYIOLUIUX POCCUUCKUX U MEXITYHAPOIHBIX KOHPEPEHIIMSIX:

1) 19-1  MexnynapoaHas  koHdepeHuuss «CoBpeMeHHbIE  MPOOJIEeMbI
JMCTAHIIMOHHOTO 30HAMPOBaHus 3emiin u3 kocmoca» (Mocksa, 2021);

2) VI Bcepoccuiickas  HaydHas ~ KOH(QEPEHIUS  MOJIOJBIX  YUYCHBIX

«KomrmtekcHbie uccienoBanust Muposoro okeana» (Mocksa, 2021);
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3) 20-1 MexnayHaponHass koH(pepeHuuss «CoOBpeMEHHBIE  TPOOJIEMEI
JUCTAHIIMOHHOTO 30HAMPOBaHuUs 3eMiIn u3 kocmocay (Mocksa, 2022);

4) Bcepoccuiickas nayunas koHdepeHius «Mops Poccuu: 'og Hayku u
texHosoruii B PO — Jlecatmnerne Hayk 06 okeane OOH» (CeBacTomons, 2021);

5) VIl Bcepoccuiickas HaydHas KOH(QEPEHIHS  MOJIOABIX  YUYEHBIX
«KomrekcHbie uccnenoBanus Muposoro okeana» (Cankr-IlerepOypr, 2023);

6) VIII Bcepoccuiickass HaydHas KOHGEpEHIMs  MOJOJABIX  YUCHBIX
«KomruiekcHele uccienoBanus MupoBoro okeana» (BmaguBoctok, 2024);

7) VI Beepoccuiickas HayuHast KoHpepeHius «Mops Poccun: coBpeMeHHbIE
METO/Ibl UCCJIEIOBAHUIN U UX MpaKkTHueckue npuMeHeHus» (CeBacTonois, 2024);

8) 23-1 MexayHaponHass koH(pepeHuuss ~ «COBpeMEHHBIE  TPOOJIEMEI
JMCTAHIIMOHHOTO 30HMpOBaHus 3emiit u3 kocmoca» (Mockaa, 2025);

9) IX Bcepoccuiickass HayuHas koHpepeHuus «Mops Poccuu: npuopurteTsl,
npakTuka, nporuo3» (CeBacromnoinb, 2025).

CBsi3b ¢ HAYYHBIMH NIPOrpaMMAaMHu, IIAHAMH, TeMaMu. PaGoTa BbITIOJIHEHA B
COOTBETCTBHM C IUIAHAMHU HAy4HbIX uccienoBaHuili deepasbHOro rocy/1apCTBEHHOTO
OIO/DKETHOTO  yupexaeHus Hayku DeaepaqbHOrO0 HUCCIEeI0BATENbCKOrO  LEHTpa
«Mopckoit runpodusnueckuii uHCTUTYT PAH» B pamkax cleyoommx HaydHO-
UCCJIEI0BATENBCKUX MTPOEKTOB!

1)  Tema rocymapctBeHHoro 3amanusi Ne 0555-2021-0006 «Pa3pabotka
MEPCIEKTUBHBIX METOJIOB, MPOTrPAaMMHO-UH(POPMAIIMOHHBIX U TEXHUYECKUX CPEACTB
UCCIIEIOBAaHUM TUAPOPU3UYECKUX, OMOr€OXUMHYECKUX, OMTHUYECKUX XapPaKTEPUCTHK
MOPCKOM CpeJbl, B TOM YHCII€ METOJIAMH IUCTAHIMOHHOTO 30HIHPOBAHUSY.

2)  Tema rocymapcrBenHoro 3amanusi Ne FNNN-2021-0010 «KowmruiekcHble
uccle0BaHus THAPOGU3NIECKUX MPOIECCOB B MOJIIPHBIX paiiloHaXx MUpPOBOTo OKeaHa B
KOHTEKCTE TEKYIIMX KIMMAaTUYECKUX M3MEHEHUI Ha OCHOBE aHaju3a CIIyTHUKOBBIX U
OCCIUJIOTHBIX HAOIIOICHUM, KOHTAKTHBIX U3MEPEHUN U MOJCITUPOBAHUSY.

3)  Tema rocymapcrenHoro 3amanus Ne FNNN-2024-0012 «Ananu3, quar{os

U OINEPATUBHBIN MPOTHO3 COCTOSIHUS TUAPO(PUZMUECKUX U TUAPOXUMUUYECKUX TOJEH
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MOPCKHMX aKBAaTOPUM HA OCHOBE MATEMATUYECKOTO MOJEIMPOBAHUSA C UCIIOIb30BAHUEM
JAHHBIX JUCTAHIUOHHBIX U KOHTAKTHBIX METOJIOB U3MEPEHUI.

4)  Tema rocymapcrtBennoro 3amanus Ne FNNN-2024-0017 «KomiuiekcHbie
UCCJIENOBAHMS THAPOPU3NYECKHUX MTPOLIECCOB B MOJIAPHBIX paiioHaXx MHUpOBOro okeaHa
Ha OCHOBE MYJIbTUCEHCOPHBIX JUCTAHIMOHHBIX U KOHTAKTHBIX U3MEPEHUI.

5)  IIpoekr PH® 21-17-00278 «/lnHammueckue mpouecchl B APKTHKE H WX
BJIUSIHUE HAa TOPU3OHTAJIbHBIN OOMEH M XapaKTePUCTUKH JIEITHOTO MOKPOBa MO JaHHBIM
MYJIbTU-CEHCOPHBIX H3MEPEHHUIN».

JInunbiii BKJIAax aBTOpa. BpBIOOp TEMaTUKM JIUCCEPTALMOHHONM PaOOTHI
IPOBOAMJICS COBMECTHO C HAay4HbIM pykKoBoauTeneMm A. ¢.-M. H. A.A. KyOpsKoBbIM.
CouckareneM COBMECTHO C HAy4HbIM PYKOBOJWTENEM OOOCHOBaHA aKTyaJlbHOCTb
MCCJIEI0BAHMSI, IOCTABIIEHA LIE€Tb PadOThI U C(HOPMYITUPOBAHBI OCHOBHBIE 3a7a4H JIJIS €€
JOCTUKEHUS.

JluccepTaHTOM BBINOJIHEH 0030p HAYYHOH JUTEPATYphbl MO BOJOOOMEHY uepes
beprHroB nmposmB, NUPKYIAUUA HyKOTCKOTO MOPSL M PACIIPOCTPAHEHHUIO OIIPECHEHHOTO
3a cder cToKa peku JleHa cios. B coTpynHMYecTBE € HAay4YHBIM PYKOBOIUTEIIEM
pa3paboTaHbl AITOPUTMBI 0OPaOOTKH CITyTHUKOBBIX, KOHTAKTHBIX K MOJEIbHBIX JAHHBIX.
CouckareneM BBINOJIHEHBI conocTaBieHue AaHHbIx ADCP u3meputeneil, peaHainsa
GLORYS12vl, anbTumerpuueckux noneit DUACS u pe3ynbTaToB pacdyeToB MO MOAETU
NEMO B bepunroBom mnponuBe, aHanu3 cBsizu BocTtouno-CHOMPCKOTO TEUYEHHS C
MHTEHCUBHOCTBIO IIEPEHOCA YE€PE3 MPOJIMB U PACIPOCTPAHEHUEM THUXOOKEAHCKUX BOJ,
aHaJIM3 YHCIICHHOTO SKCIIEPUMEHTA Ha YYBCTBUTEJIBHOCTh K PEYHOMY CTOKY 3a 2023 1. 1
pacuéThl JUIsl MOATBEPKICHUS KOHIENINH THAPOIMHAMUYECKOTo Oapbepa.

JIM4HO nUCCepTaHTOM BBINOJHEH aHAJIU3 COOBITHI B3JIOMa JIEOBOIO MOKpPOBA U
oOpa3oBaHus Pa3pbIBOB Mapadboandyeckoil PopMbl B 03KHOM yacTh YyKOTCKOTO Mops, a
TaK)K€ COMOCTaBJICHUE ITUX COOBITUN C M3MEHYMBOCTHIO TeueHu no aaHHbiM ADCP B
bepuHroBoM mnpojMBe W CO CIYTHUKOBBIMH JaHHbIMU mnpubopa MODIS. Ananus
MOJIYYEHHBIX PE3YJIBTATOB M UX MHTEPHNPETALNs NPOBOAWINCH COUCKATEIEM COBMECTHO

C HAYYHBIM PYKOBOJUTCJICM.
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Hyﬁ.ﬂmcamm mo TeMe quccepTrainmu. ITo Teme Auccecpranuu OHy6J’II/IKOBaH0 B
COaBTOPCTBE 14 Hay4HBIX pabOT, U3 HUX 4 CTATBbU B PEIICH3UPYEMBIX HAyUHBIX KypHaIax
u 10 Te3ucoB noknagaoB Ha Bcepoccuiickux u MexayHapOIHBIX KOH(pEPEHIIHIX.
TpeboBanusim BAK npu Mwunobpuayku Poccum ynosnerBopsitor 4 paboThl B
PELICH3UPYEMBIX POCCUMCKUX W 3apyOeKHBIX HaydHbIX u3gaHusax [1-4]. B ux uucne 3
paboThl B PELIEH3UPYEMBIX HAYYHBIX M3/IaHUAX, BXOJALIMX B HAYKOMETPUUYECKYIO 0azy
Web of Science [1-3], u 4 paOOTHI B M3aHUSAX, BXOIAIINX B HAYKOMETPUUICCKYIO Oa3y
SCOPUS [1-4].

1)  XKyk, B. P. Bausiaue BocrouHo-CuOHpCKOTo TeUeHHS Ha BOJOOOMEH B
bepuHroBoM mpoiyiiBe IO CHYTHUKOBBIM ajbTUMETpuueckuM paHHbiM / B. P. XKyk,
A. A. KybopskoB // Oxeanonorus. — 2021. — T.61, Ne6. — C.856-868. — DOI:
10.31857/S0030157421060174. (Zhuk, V. R. Effect of the East Siberian Current on
Water Exchange in the Bering Strait Based on Satellite Altimetry Measurements /
V. R. Zhuk, A. A. Kubryakov // Oceanology. — 2021. — Vol. 61, No. 6. — P. 791-802. —
DOI 10.1134/S0001437021060175. — EDN ISJAIX.).

2)  Zhuk, V. R. Interannual Variability of the Lena River Plume Propagation in
1993-2020 during the Ice-Free Period on the Base of Satellite Salinity, Temperature, and
Altimetry Measurements / V. R. Zhuk, A. A. Kubryakov // Remote Sensing. — 2021. —
Vol. 13, Ne 21. — Art. 4252. — DOI: 10.3390/rs13214252.

3)  Zhuk, V. R. Interannual Variability of Salinity in the Chukchi Sea and Its
Relationships with the Dynamics of the East Siberian Current during 1993-2020 /
V. R. Zhuk, A. A. Kubryakov // Remote Sensing. — 2023. — Vol. 15, Ne 24. — Art. 5648.
— DOI: 10.3390/rs15245648.

4)  Kyk, B. P. IHTeHCUBHBIN B3JIOM JIbJla ¥ BBIHOC apKTUYECKHX BOJ Yepes3
bepuHroB nponuB noja AEHCTBUEM CEBEPHBIX BETpoB B 3uMHui nepuon / B. P. XKyk,
A. A. Kybpsxos // UccnenoBanue 3emiu u3 kocmoca. — 2026. — Ne 3. — C. 60—73. — DOI:
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baarogapuocTun. ABTOp BBIpaKaeT MCKPEHHIOW 0JIaroJlapHOCTh CBOEMY
HAaydHOMY pyKoBoauTemto 1.¢.-M.H. A.A. KyOpsKkoBy 3a BCECTOPOHHIOIO IMOICPKKY,
BHUMATEJIbHOE PYKOBOJACTBO M TIOMOIIb Ha BCEX JdTamax JUCCEPTALMOHHOIO
uccienoBanus. Aprop Oxaronaput 1.¢.-m.H. M.B. HlokypoBa u k.¢.-m.H. I.E. Ko3znosa
3a BHUMaHHE K paboTe U MOJIE3HbIE OOCYKIEHUS TEM JUCCEPTALMOHHOTO UCCIIEIOBAHUS.
ABTOp ri1y00KO npusHaresneH K.¢.-M.H. [[.B. AnekceeBy 3a TIaTenbHY0 peAaKIIMOHHYIO
paboTy U KOHCTPYKTUBHBIE 3aMEUaHUsI MPU MOATOTOBKE TEKCTA, K.(.-M.H. A.M. Musioky
32 LIEHHBIE KOHCYJIBTALMH 110 BOIPOCAM YMCJIEHHOI'O MOJECIUPOBAHUS.

Ctpykrypa um coxepxkanue padorbl. JlanHHas paboTa COCTOMT W3 BBEACHUS,
YETBHIPEX TJIAB, 3AKIIOYEHHS, MEPEUHs COKpAlIeHU M OMOIMOrpapuueckoro CIHCKa.
O6mmit 06sem coctapisieT 192 ¢. Criucok UCTIOIB30BAHHON JTUTEPATYPHI BKItoYaeT 135
HaMMEHOBaHU. Bo BBeieHuM 000CHOBaHa aKTyaJIbHOCTh TEMBI, C(POPMYIIUPOBAHBI LIETU
U 3a7aud uccienoBaHus. ImaBa 1 mocBsmieHa 0030py COBPEMEHHOW HaydyHOMU
JUTEPATYPHl IO JWHAMHUKE BOJHBIX MAacC B AapKTHYECKMX MOPSIX W ONHMCAHWIO
UCIIOJIb30BAaHHBIX JIaHHBIX. PaccmaTpuBaloTCs NpUYMHBI U3BMEHUYMBOCTU BOJOOOMEHA B
bepruHroBoMm nposnmse, HUPKYJISALUAS B UyKOTCKOM MOpE, BIMSHHE PEYHOIO CTOKAa Ha
TEPMOXaHUHHYIO CTPYKTYpy pEruoHa, a TakKe OCOOCHHOCTHM CHYTHHKOBBIX U
KOHTaKTHBIX W3MEPEHMI, BKJIIOYas JAHHbIC peaHanu3a. 1'7aBa 2 CONEPKHUT aHAIM3
pacnpocTpaHeHHs TUXO0KeaHCKUX BoA B UykoTrckoM mope. [lonpoOHo paccMmatpuBaeTcs
BOJ0OOMEH B BepMHIOBOM MpOJIMBE Ha OCHOBE JAHHBIX aTbTUMETPUU U HAOIIOJECHUUN
3asKOPEHHBIMU H3MEPUTENISIMU, a Takke BiIMsSHHE BeTpa U BoctounHo-Cubupckoro
TEYEHHUsI Ha PACIpPENEIECHUE TEMIIEPATYPhI, COJEHOCTH U CKOPOCTH TeueHWi. ['maBa 3
MOCBSIIEHA N3YUYEHUIO PACIIPOCTPAHEHHUS PEYHBIX BOJI B Mopax JlanTeBbix 1 BocTouHo-
CubupckoM. OCHOBHOE BHUMaHUE YAEIEHO MEXI010BOM N3MEHUYUBOCTH KOH(UTYpaIHii
pacnpocTpaHeHus IOBEPXHOCTHOTO OMTPECHEHHOTO CJI0S IO MHOT'OJIETHUM CITyTHUKOBBIM
nanHbIM. B I'maBe 4 paccMmaTpuBaeTcs HUPKYIISIUA B 105)KHOW yacTh UyKOTCKOTO MOpS B

3UMHUM IICPHUOI. I/ICCHG,Z[y}OTCH MpoICCChbl HAPYHMICHUA CIIOITHOCTH JICAOBOI'O ITIOKPOBA
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(pa3pbIBbI, TPEUIMHBI) W UX MMapaMeTpu3alusi, U3MEHUYMBOCTh TECYCHUW U JIEIOBOTO
NepeHoca, a TaKKEe BETPOBBIE COOBITHS, COMPOBOXKIAIOIINECS WHTEHCUBHBIM BBIHOCOM
abAa. B 3akioueHu NoIBOSITCS OCHOBHBIE UTOTH padOTHI U (POPMYITUPYIOTCS BBIBOIbI

0 pe3yJbTaTaM UCCIEI0BAHHUS.
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I''TABA 1 OB30P JIMTEPATYPBI. UCIIOJIB3YEMBIE IAHHBIE

1.1 CoBpeMeHHBIE IPeACTABJICHUS 0 (PU3NYECKON HMPKYJISINU

Mopeii BocTouHoli APKTHKH

1.1.1 IlpuyMHBI HU3MEHYHMBOCTH INepeHOca BojA B bepuHroBom mnpoJimse.
Cucremarnueckoe ONUCaHUE BOJOOOMEHa uYepe3 IMPOJIMB HayWHAETCs C pabdoT
[Coachman, Aagaard, 1966; Aagaard et al., 1985]. B Hux mposmB paccMaTpuBaics Kak
MAaCCUBHBIN KaHaJl MEXIy IBYMs pe3epByapamu. [lepeHoc Boa ompeaensieTcs apKTUKO-
TUXOOKEAHCKOM pPAa3HOCTHIO YPOBHEW, CBSI3aHHOW C Ppa3IuyueM TEPMOXAITUHHOU
cTpykTypbl CeBepHoit yactn Tuxoro okeana m CesepHoro JlemoBuroro, a Takxke ¢
KpynHoMmaciiTabHoil atmocheproit mupkymsinuen. [lo onenke [Coachman, Aagaard,
1966] ceBepnblil nepeHoc B aBrycte 1964 r. coctaBui okoso 1,4 CB, a pacu€THBIN YKIIOH
MOBEPXHOCTH ObLI paBeH 2,6 107%, 4TO COOTBETCTBYET nepemnany ypoBHs okoiso 0,5 M Ha
Macitabe 0acceiiHOB. TUNTMYHBIN CPEHETOJJOBOM MEpeHOC Yepe3 bepuHTroB mposvB B
sToM cityuae cocrasisiet 0,7—1 Cs.

Krnaccuueckasi KOHIIETIIIUS ONKUpaIach Ha TPU JOMYIIEHUS, KOTOPbIE TO3XKe ObLIN
nepecMoTpeHbl. Ha MexXrofoBeix U 0oJiee IIMTENBHBIX MacmTabax mepenaa ypoBHS
TPaKTOBaJICS KakK TIOCTOsIHHAs BeauuyuHa. BeTpoBas cocTaBisiomias OIMUCHIBAJIACH
TJIaBHBIM 00pa30M Kak JIOKaJIbHBIA MOIYIISTOP HaJl CaMUM MpOJIruBOM. BmecTe ¢ Tem yxe
[Coachman, Aagaard, 1966] Beiienmm goaroneproaHbie Kojaedanus ckopoctu (10 100
% OT cpeqHero), CBsI3aHHBIE C BETPOM U pacipe/iesieHneM aTMOC(hEepHOro TaBiICHUs HaJl
bepunroseim mim Uykorckum mMopsimu. TeM caMbIM OblsIa pacCMOTpPEHA BO3MOKHOCTH
HEJIOKAJIbHOTO BETPOBOIO BO3JEHCTBUS, HO 0O€3 KOJIMYECTBEHHOI'O OIMKMCAHUS IyTU
nepeaur CUTHaNIa ¢ apKTUYECKOTo ienbda.

B mpocrteitimem rumpaBiandeckom OanaHce OOBEMHBIN TMEPEHOC UYepe3 MPOJIUB

MPOMOPIHOHAIEH PA3HOCTH YPOBHEW MEXTy TUXHUM OK€aHOM U APKTHKOIA.
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T = alnyrp + br, (1.1)

r7e T— MEPUAMOHAIbHAS COCTABIIAIONIAS HANIPSDKEHUS BETPa BJIOJIb MIPOJINBA,
b — ko3 hULIEEHT BETPOBOTO OTKINKA;

T — 00BEMHBIN nepeHoc yepe3 bepruHroB nposus;

An4rp — APKTUKO-TUXOOKEAHCKast Pa3HOCTh YPOBHEH;

a — KO3 GUIMEHT YYBCTBUTEIBHOCTH.

B nuneitnom OanaHce CuJ Jii YCTAaHOBMBIIETOCS TEUEHUS B KaHAlle KOHEYHOMU
JUITMHBI BKJIAJT JJOKAJIBHOTO BETPA BXOJUT KaK J0OaBKa K Pa3HHULIEC YPOBHS.

HOxHBI BETEp yCUIIMBAET CEBEPHBIN MIEPEHOC, CEBEPHBIN 0cnadisieT ero. OTKIMK
MPOJIMBA HA JIOKAJIbHBIM BETEp MOYTH MTHOBEHHBIN (Yachl). DTa KOHIEMIUA OCTAETCsS
BEPHOU UIsI KOPOTKMX MacmTabOB, HO HENOCTAaTOYHA JJIi OOBSICHEHUS MEKI0JI0BOM
M3MEHYMBOCTU U TPEHIOB MEPEHOCA.

[lapamnensHo  (QoOpMHUpOBANOCh MPEACTABICHHE O  KIIOYEBOM  BIMSHUH
CTEpUUYECKOro (hakTopa U BETPOBOTO BO3JIEHCTBHS Ha YPOBEHb MOPS K IOTY OT MPOJIMBA
U, KaK CIJIEICTBUE, HA U3MEHYMBOCTh NepeHoca B bepuHrosom mpoisinee. B yactHOCTH,
[Stigebrandt, 1984] paccmaTtpuBan ceBepHyl0 4YacThb THXOro okeaHa KakK SCTyapHid
rio0agpHOro Macimraba, B KOTOPOM HMMEHHO IIPECHOBOAHBIM OanmaHc ¢opMmupyer
CTEpUUECKHI Tiepenaa ypoBHs Mops. J{pyrue paboTsl CBA3BIBAIOT MOBBIIICHHBIA YPOBEHB
B CEBEPHOM yacTu THUXOro okeaHa ¢ KpynmHOMAacIITaOHbIM BETPOBBIM Bo37eicTBUEM [de
Boer, Nof, 2004]. B paMkax 3Toi KOHIEHIMHM KJIIOUeBas 00JACTh, OMpEICIISroIas
MEKT0JIOBYI0 U3BMEHYMBOCTH MEPEHOCA, PACION0KEHA B bepuHroBoM MOpe, a ypOBEHb
CO CTOPOHBI APKTHMKHM PAacCMaTpUBAETCA KAaK OTHOCUTEIBHO IOCTOSIHHAs BEJIWYWHA.
Takass KOHIENIUs YAOBJIETBOPUTEIBHO OINKChIBaJda CE30HHBIA XOJI W 4YacThb
CUHONTHYECKOW U3MEHUYUBOCTHU, OJJHAKO IJIOXO 00BICHSIA JETHUE MUHUMYMBI IIEpeHOca
IpyU MaJioM WJIM YMEPEHHO IO)KHOM BETPE HaJ MPOJHUBOM M HE BOCIPOU3BOJMIIA

I[OHFOBpeMeHHBIfI TPCHA MEPEHOCA N3MCHCHUCM TOJIBKO JIOKAJIbHOI'O BETpPaA Yy IMPOJIMBa



21

[Woodgate et al., 2012; Woodgate, 2018]. Ilocnemyromme pabOThl IOKa3aaH, YTO
3HAUMTEJbHAS YacTh HM3MEHUYMBOCTU Iiepernaja ypoBHS (OPMHUPYETCS CO CTOPOHBI
CeBepHoro JlemoBUTOro OKeaHa, a HE TOJIBKO CO CTOPOHBI CeBepHOUM vactu Tuxoro
OKeaHa.

C cepegunbl 1990-x 1T. B MpOJIMBE MPOBOJATCS KPYIJIOTOJUYHBIE H3MEPEHUS
TEUYCHHI, TeMIepaTyphl u cosieHoctn [Woodgate et al., 2005, 2015; Woodgate, 2018].
Cpennuii nepenoc cocrasisieT okoio 0,8 C (a1 2000-x rogos 6mmke k 1 CB), npu 3TOM
orMmeueH nosiroBpemeHHsiid poct 0,01 Cs/ron. Bronunoch samnupuyeckoe pasioKeHue
noiHoro neperoca (T) Ha JOKAaTbHBIA BETPOBOM WIEH W OCTATOK, COOTBETCTBYIOIIHIA

BKJIa1y nepemnaja yposus (PH-term, pressure head):

T = mW + PH, (1.2)

rae W — ckopocTh BeTpa B paiiloHe MPOJINBA,;
M — SMOUPUICCKUN KOADPUITUEHT;

PH — Bkiian nepenana ypoBHs (pressure head).

B mosie BeTpa Ham mposiiBoM mpeodiianarT ceBepHbie pyMObl [Woodgate et al.,
2005, 2010]. Okono nByX TpeTei yBenudeHus nepenoca yepes3 bepunros npoaus B 2001-
2011 rr. cBsA3aHO HE ¢ JIOKAJLHBIM BeTpoM, a ¢ poctom PH [Woodgate et al., 2012].
[Ipupoaa 3TOM COCTAaBIIAIOLIEN AOJITO OCTaBajlach JUCKYCCMOHHOW. PaccmarpuBanuce
crepuueckue 3((PEKTH K I0Ty OT MPOJIMBA, BETEp HaJ bepuHTOBBIM MOpPEM | TIPOIIECCHI
Ha apKTUYECKOM IIebde.

[Tepexon k HenmokanbHOW KapTuHE chopmyiupoBan B padote [Danielson et al.,
2014]. ABTOpHI MOKA3aJIX, YTO HUPKYJIALMS Ha enbde bepunrosa u YykoTckoro Mopei,
a TakKe MepeHOC Yepe3 MPOJIHB CBsI3aHbl 001muM Mexanu3MoM. [lonoxkenne AneyTckoi
JIETPeCcCuy 3aa€T aHOMaJINH TIepeHOCca C IPOTHBOIIOIOKHBIM 3HAKOM Ha CHHONTHYECKHUX
U TOJOBBIX MaciiTabax. B mpemnoxkenHou konrenmuu [Danielson et al., 2014]

BBIACIIAIOTCA TPpHU (I)I/IBI/I‘-I€CI(I/IX MECXaHH3Ma.
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IlepBblil MEXaHU3M — JIOKAJIbHBI SKMAHOBCKUI MEPEHOC (HaroH WA CrOH Hajl
IPOJMBOM U MPUJIETAIONIMM IIeNbPOM), COOTBETCTBYET uieHy mepeHoca MW B
pasnoxxenun [Woodgate, 2018]. Bropoii MexaHm3sm — 11eIb()OBBIC BOJIHBI,
BO30yX1aeMmble BeTpoM Haj bepuHroBom MopeM nu0o Haj 3anagHod UykoTkod u
Bocrouno-CubupckuM MopeM, pachpoCTpaHsSIONMecs K MPOJIUBY C BO3MYIICHUSMHU
ypoBHsA. Tpernii MexaHW3M — IEPECTPOMKa MEPUIHOHAIBHOIO T'PAaJUEHTa YPOBHS HA
TOJIOBBIX U JACCATWIETHUX MacuTabax, CBsA3aH C 9KMaHOBCKOW HAaKauKoW B AJIEyTCKOMN
KOTJIOBUHE. IMEHHO € 3TUM MEXaHM3MOM aBTOPHI CBS3BIBAIOT YBEJIMYECHUE MEPEHOCA B
bepunroBom mnponuBe. B pabore Takke Obula MpeasioKeHa OLEHKA UId CpeaHEl
cKopocTH TeueHud B mpoiuse (V), KoTopas B JIMHEWHOW TrujpaBinyeckoil dopme
onpezensiercss OalaHCOM TpagueHTa YPOBHS M BETPOBOIO HANpPSDKEHUS C JIOHHBIM
tperueM [Danielson et al., 2014]:

H A T
_ 9 Narp n y’ (1.3)

|4
T L PoT

rae V — cpeHsisi CKOpocTh T€UEHUs B MPOJIMBE (M/C);

g — yCcKopeHue cBoOOHOTO MajieHusl, paBHoe 9,8 m/c?;

H — cpenuss rinmyOuna (m);

I — ko3 pULMEHT TOHHOTO TpeHus (M/c);

L — addexTuBHsIil pazmep menbha bepunropa—Hykorckoro mopeii (2000 km) ;
Ty — MEpPUIUMOHAJIbHAS KOMIIOHEHTa BeTpoBoro Hampsbkenus (H/m?);

po — IUIOTHOCTH BOABL, paBHas 1025 kr/m>.

B pabote [Danielson et al., 2020] koJu4ecTBEHHO MOKa3aJid, YTO IITOPMOBBIC
HAroOHbl ~ TEHEPUPYIOT  LUPKYMIIOJSPHBIE  MICNb(OBBIC  BOJHBI, a  TaKKe
IPOJIEMOHCTPUPOBAJIM, YTO OKOJIO TIOJIOBHHBI DHEPTUH, HANPABIEHHOW HA BOCTOK, C
menbpa Bocrouno-Cubupckoro Mopsi NOpOXOAUT 4Yepe3 bepuHroB mposuB,

pacnpocTpaHssich co ckopoctamu okojo 600-3000 km/cyTt. BomHoBOM MexaHU3M Ha



23

CHHONTHYECKNX MacmTabax omuchIBajics B paborax 3axapuyka. Hampumep, B pabote
[BoitHoB u 3axapuyk, 1999] Beigenuiu menb(hoBbie BOJHBI B 10JI€ YPOBHSI YyKOTCKOTO
Mopsi. B pabore [3axapuyk, 2009] mokazaHo, 4TO KojJeOaHMsI ypOBHS, BBI3BaHHBIC
CHHOINITUYECKUMH  aTMOC(pepHBIMM  TpoIleccaMd  Ha  CHOMpPCKOM  mIenbde,
UICHTUDUIUPYIOTCS KakK OapOKIIMHHBIE Tonorpapuyeckue BOJIHBI,
pacIpoCTpaHsIOMUEecs MPEUMYIIECTBEHHO Ha BOCTOK co ckopoctsimu 0,6-11 m/c. B
padote [3axapuyk, TuxonoBa, 2013] yTOYHHIM TEHEPALHUIO BBIHYXJICHHBIX
TonorpaduyecKUx BOJIH MOJT aHEMOOAPHUUECKUM BO3JIEHCTBHEM. JTH PAOOTHI OMUCHIBAIOT
OBICTPYIO Tepefady BETPOBOIO BO3JAEHCTBUA MO WIENb(Py U HE MOAMEHSIOT COOOM
MEJUICHHYIO aJBEKTHBHYIO II€PECTPOWKY IOJII COJIEHOCTH M CTEPUYECKOIO YpPOBHS,
Hanpumep, Boctouno-Cubupckum TeueHueMm. Paznenenwe 3TUX JABYX KaHAJOB,
OBICTPOTO  BOJIHOBOTO W  MEUJICHHOTO aJBEKTHUBHOT'O, COCTaBIIIET OT/AEJIbHYIO
METOIMUYECKYIO 3a7a4y.

Hakonen, B paborte [Peralta-Ferriz, Woodgate, 2017] na mamaeix GRACE
NoKa3ajal JOMUHHUpPYIOLIYI0 poiib Bocrouno-Cubupckoro Mopss B H3MEHUHMBOCTH
HEBETPOBOU COCTABJIAIONIEH M3MEHUYMBOCTU NIepeHoca B bepuHrosoM nposause. llepBas
MOJIa SMIIMPUYECKUX OPTOrOHANBHBIX (QyHKIMMA (DOD) npuI0HHOTO JaBJIEHUS B palloHe
OT ceBepHOW 4YacTu bepuHroBa mops 10 3anagHOil ApPKTUKM CHIIBHO CBSi3aHa C
M3MEHUYMBOCTHIO WwieHa BogHoro neperoca PH. Koadduument koppensuuu cocrapusier
okono 0,6 Ha MexromoBbix Mmacmrabax u 0,84 B netHuit nepuon. [loHmkeHHOE
npUIOHHOE JaBjieHue B BocTouHo-CuOMpPCKOM MOpe U TMOBBIIMIEHHOE Haj MIEIb(PoM
bepunroa Mops GopMUPYIOTCS MO BIUSHUEM BOCTOYHOI'O BETPA BIOJIb APKTUUECKOTO
noOepexbsd. ODKMaHOBCKUU TepeHoc OT Oepera MOHWXKAeT YPOBEHb Ha wIelb(de
Bocrouno-CubOupckoro Mops ¢ yBEIMYMBAET TMepenajg ypoOBHA Mopsa. OTH
npeacTaBiICHHs pa3BUTHI B padote [Peralta-Ferriz, Woodgate, 2023]. JloiaroBpeMeHHBbI#
pOCT IEepeHoca Yepe3 NpOJUB CBA3aH B OCHOBHOM C POCTOM cocrtasisiromen PH B
paznoxxennn [Woodgate, 2018], a He jokanbHOro BeTpa y mnponuBa. Ha macmrtabax
MECSYHOM M3MEHYMBOCTU JIETOM JOMUHUpPYET BKJIaa Bocrouno-Cubupckoro mops, a

MMEHHO yCHJICHUE 3aMaIHOTO BETpa Ha ero menbde, moHmxkaroiero cpennee (AVG):
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DOT + OBP
AVG = 5 , (1.4)

rae DOT — nunamudeckast okeaHuuyeckast Tonorpadus;
OBP — anomanwsi mpuIOHHOTO NMABJICHUS B €IWHUIIAX DKBUBAJICHTHOWU BBICOTHI

YPOBHSI.

Paznuune tpengos OBP u DOT yka3siBaeT Ha OCOOHEHHE MIenb(a U BO3MOKHYIO
o0paTHYIO CBsI3b uepe3 nepeHoc Tuxookeanckux Boj B CJIO.

Panee ¢ momoIpio YucIIeHHOTO MoiearupoBanus mokasaau [Nguyen et al., 2020],
yTo Ha Macmrabax A0 5 mecsueB 10 90 % U3MEHYMBOCTU aHOMAIMM TepeHoca
KOHTpoJiupyeTrcs BeTpoM. HaumOonemuii Bkiaa paroT menbd bepunroa wmops,
Yykorckoe 1 Boctouno-Cubupckoe Mopsi, B COBOKYTHOCTH 10 80 % CBSI3aHHOM C BETPOM
aucrepcun. BaxxHo, 4To pedb UIET HE TOIBKO O JOKAJIIbHOM BETPE HEMOCPEACTBEHHO Hal
MPOJIMBOM, HO U 00 yJajJ€HHOM BETPOBOM BO3JIEUCTBHH, KOTOPOE depe3 IIeTb(HOBbIE
BOJIHBI TIEPECTpamMBaeT TMOJIE YPOBHSA M TEM CaMbIM OIPEIEISICT HEBETPOBYIO
COCTaBJIISIONIYIO IEPEHOCA.

[Grodsky et al., 2024] Ha ocHOBE COBMECTHOT'O aHaJIM3a CIIyTHUKOBBIX JaHHBIX U
pEe3yJIbTAaTOB YMCJICHHOTO MOJICTUPOBAHUS OOHAPYXKUIU 3HAYUMYIO CBS3b MEXKIY
YPOBHEM MODS ¥ TIOBEPXHOCTHOM CONEHOCTHIO B UyKOTCKOM MOpPE B O€37IEHBIN TTEPHO/I.
[Ipy TOBBINIEHUHM YPOBHS MEpeHOC uepe3 bepuHroB MNpoiuB yMEHbIIAETCs, a
MOBEPXHOCTHBIE BOJIBI CTAHOBATCS O0Jiee MPECHBIMH, YTO COTJIACYETCS C KITFOYEBOM
pOJIBIO TIEpemnaaa ypoBHs Mexay TuxuM okeaHoMm U CeBepHbIM JIenoBUTHIM OK€aHOM. B
KauyeCTBE MoKa3aTelisi 3TOTO Mepenaja aBTOPbI UCIOIb30BaIM CPEHNE aHOMATUHU YPOBHS
Mopst B UykoTckoM Mope, 00bsIcHstoIHe 0K0JI0 41 % MEKTroI0BbIX M3MEHEHU IIEpEeHoca
yepe3 bepuHTroB MpoJiMB B IEPHO/ C Mas 1O aBT'YCT, TOT/Ia KaK BKJIaJ1 JIOKAIHHOTO BETpa

HaJl TPOJIMBOM MO JaHHbIM peaHanuza ERAS cocraBun okoiio 16 %.
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1.1.2 Bonoo6meHn B bepuHroBoM npoJinBe B 3MMHUIA nepuo. B 3umuuii nepuos
MIOTOK B MPOJIUBE OOBIYHO HAmpaBiieH U3 THXoro okeana B APKTUKY, XOTS U IPUHAMAET
MUHUMAJIbHBIE BEIMYUHBI IO CPAaBHCHUIO C JICTHUM TIIEPUOJIOM U CIOCOOCTBYET
(bOpMHUPOBAHUIO B IITyOOKOBOHON YaCTH YyKOTCKOTO MOPS XOJIOTHOTO TOBEPXHOCTHOTO
CJI0s1, KOTOPBIH OrpakaaeT JeI0BbIM MOKPOB OT TEIUION aTilaHTHUYeCKOH Bobl [Steele et
al., 2004]. B T0 e BpeMst IPOUCXOIUT NaICHUE TEMITEPATyPhl U YBEITUYECHUE COJICHOCTH,
B TOM 4HCIe H3-3a JbAooOpazoBanus [Woodgate et al., 2005], uro cmocoOcTByeT
TOMOTEHHU3AIUA TEPMOXAIUHHOW CTPYKTYpbl. M3-3a  CE30HHOTO TPUCYTCTBHS
HEYCTOMYMBOTO JIEIOBOTO TOKpoBa B UyKOTCKOM MoOpe BO3pacTaeT pojib BeTpa Ha
U3MEHYMBOCTh IMpKyJsiiuu [Pisareva et al., 2025]. B pesynbrate mpenMyIieCTBEHHO
ceBepHble BeTpa Haa YyKOTCKMM MOpeM HaOIIOAal0TCs OJHOBPEMEHHO C CEBEPHBIM
teuenneM [Woodgate et al., 2005]. Ycunenne Takux BETpOB MPHBOIUT K OCIA0JICHHUIO
IOTOKa, a MHOTJA K ero pa3sopoty Ha ror [Pease, 1980]. Ha mHorosieTHux macmradax
HaOo1aeTCs yBennueHne o0bEMa TOHKOTO OJTHOJIeTHETO Jibjia B CeBepHOM JlegoButom
okeane (CJIO) [Meier, 2017]. Dot ntea siBasieTcs 00JIee TMHAMUYECKH aKTUBHBIM H JIET4e
nojBepraercs B3nomy uem MuorosieTHuid [Rampal et al., 2009; Rheinlender et al., 2022],
YTO TaK)Ke MPUBOJIUT K YBEJIIMUCHHIO PoJik BeTpa B UykoTckom mope [Spreen et al., 2011].
Bce i dakTophl IEpHOAMYECKA MPUBOMIAT K YCHUIICHHIO 3aTOKOB apKTHUYECKUX BOJ B
ceBepHyl0 4YacTb bepunroBa mops. I[logoOHBIE 3aTOKM 3HAYMTENBHO BIHUSIOT Ha
TEPMOXAIMHHYIO CTPYKTYpY U 3kocuctemy [Woodgate et al., 2005], a Taxxe MOBBIIIAIOT
pois bepuHrosa npoiusa B sKkcopte MHorojeTHero ibaa u3 CJIO [Babb et al., 2013].

OTtmedaercs, 9To JJIs TPOJIMBOB XapaKTepHO 00pa30BaHUE JIEOBOM apKu, KOTOpas
CACP)KHMBACT JICAOBBIM MOKpoB OT oOpymeHus [Sodhi, 1977]. YcTOMUMBOCTH Jie10BOM
apK{ 3aBUCUT OT NIMPHUHBI pyciia, MIPOYHOCTH JIbJIa Ha CIBUT U ckopocTu BeTpa [Kubat et
al., 2006]. Ilpu oOpymieHun apku B YUyKOTCKOM MOpE TMOSBISIFOTCS HapyIICHHUS
CIUTOITHOCTH (MMEHYEMBbIC Jajiee JICTOBBIMU TpEIIMHAMK), OOpa30BaHUE KOTOPHIX
CYIIECTBEHHO BIMSICT Ha (PU3HUCCKHE, XUMHYCCKHE M OHOJOTHYECKHE IIPOIIECCHI,
MPOUCXOMSININE Ha TPAHUIIE pasliesia MEXIy OKeaHOM U arMocdepoit, MmO3BOJIsSA

OCYIIECTBJIATh MPSAMON OOMEH MeXIy okeaHoM U armochepoit. Takum oOpazom,
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IepeHoca JibjJa MPOMCXOJHUT TPU B3JIOME YCTOSIBIIETOCS JICJOBOTO IIOKPOBA, YTO
COIIPOBOXKIAETCS 00pa30BaHUEM TPEIIUH, Pa3pbIBOB K ceBepy OoT bepuHrosa mposusa.
TpenmHbl, TPOTHKEHHOCTHIO HECKOJIBKO COTCH KM., MOTYT PAaCIpOCTPaHAThCS O BCEi
aKBaTOPWHM, OKa3bIBas 3HAYMTEIBHOE BIIMSHUE Ha JICAOBYIO IuHAMUKY. IlompoOHoe
OIMCAaHHWE TPOMCXOJAIIMX BO BpeMs OOpa30BaHUS TPEIIUMH MPOILECCOB IMepeHoca
SHEPrUM, a TaK)Ke HM3MCHUYMBOCTH THJIPOJOTHYCCKUX IapaMeTPOB IPOBEACHO B psjie
paboT Ha OCHOBE KOHTAKTHBIX HaHHBIX [Morrison et al., 1992; Nomura et al., 2023].
YCTaHOBIEHO, YTO B TOJIIC BOJBI TOJI HOBOOOPA30BAaHHBIMHU TPEIIMHAMHU
UHTCHCU(UIIUPYETCS TEePEHOC COJUM M TeIula, PEe3KO MEHSETCS TEepMOXaIMHHAsS
CTpyKTypa. BimsHHe 5neAoBBIX TpemuH Ha (HOPMHUPOBAHHE JIEAOBOTO IOKPOBA
obcyxnainocs B padore [Zhang et al., 2018], B KOTOpO¥H YCTaHOBJICHO, YTO JICIOBBIC
TPEIIUHBI B TO3JHIOI0 3UMY W BECHY MOTYT BO MHOT'OM OIPEACIATh MPOTSHKCHHOCTH
JICIOBOTO ITOKPOBA B JICTHUH TIEPUOJ ToAa. YIIydIlICHUE IIOHUMAHWS TUHAMUKH JISJIOBBIX
TPEIIUH OCOOCHHO BaXKHO JUISl OIECHKH JAJTbHEHINTUX KIMMATHYECKUX H3MCHCHUN B
Apxruke [Wang et al., 2016; Willmes et al., 2023]. [IpoctpaHCTBEHHO-BpEeMEHHOMN
aHaJIM3 JICJOBBIX TPEIIWH SIBISCTCS aKTyalbHOW 3aJadeid, MOCKOJIbKY COBPEMEHHBIC
MOJICIM M peaHaJIM3bl IOKa HE CIOCOOHBI JOCTOBEPHO BOCIPOM3BOJHWTH BCE
HaOIf0JaeMble  CITyTHHKAaMHU  Pa3pbIBBL, YTO CYIIECTBEHHO OTPAaHUYHMBACT ITPOTHO3
Je10BOM AMHAMUKH B YyKOTCKOM MOpPE M OLIEHKY BOJ1000MeHa uepe3 bepuHros nposius.

YroObl onmcaTh apkooOpa3oBaHUE, HCIIOIB3YIOT MEXaHUIECKHE MOICIH ChITy9InX
ten. Teopus, ONMUCHIBAMOIAs TMPEACIBHBIC TIPOJICTHI JJIsi 00pa3oBaHUs apKH B
IpaHyJUPOBAHHBIX MaTepHaaaxX, OCHOBaHA Ha CTATHCTUYCCKOM aHAJIN3¢ PACIIPEACIICHUS
HANpsOKEHUH BHYTPH MaTepuana, dYTOOBI ONPEIC/IUTh, OCTACTCS JIA COCTOSIHHC
HANPSOKCHUS HIDKE KPUTHYECKOTO YpOBHs. /[ BBIBOJA BBIPKEHUH, OMPEICIISIOIINX
BEPXHIOD W HIDKHIOIO TPAHUIBI TPEACIBHOIO MpoJieTa, IPH KOTOPOM MOXKET
chopMHUpOBaTHCS CBOOOTHBIN CBOJI (apKa) CISAYIOT aHAN3Y, TPEAJIOKEHHOMY B paboTe
[Richmond, Gardner, 1962], ¢ yueTom ciaeayromnux MOoau(GUIUPYIOMUX JTOMYIICHHIHA:

1. OnqHOopoAHOCTHh HamMpsDKEHUH BOMWM3M cBoja. BOmm3u cBOOOAHOTO CBOJA

HalpssKeHUWE HE  3aBUCUT  OT MPOAOJBHOW KOOPAMHATHL. IDTO MPEANOJIONKEHUE
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MOATBEPKIECHO MHOIOYHMCICHHBIMU HCCIEAOBAaHUSAMU B TIyOOKHX BEPTHUKAIBHBIX
3€pHOBBIX CHJIOCAX, a TaKXe padoTaMu B JJIMHHBIX MNPSMBIX KaHallaX, 3alOJHEHHbBIX
(parMeHTUPOBAHHBIM JIbJIOM.

2. KontunyanbHast MoieIb MaTepuasa. MaTepuan MOKHO alpOKCUMUPOBATH KaK
CIUIOLIHYIO CpeNy, MOAUUHSIONIYIOC KpuTeputo pazpymenus Kynona.

3. Enunbiit kputepmii paspymieHuss Ha rpanune. Kputepuil paspyiieHus Ha
IPAaHUIIE MEXIy TI'paHyJIMPOBAHHBIM MaTEpUAJIOM M €ro «KOHTEHMHEepoMm» (Hampumep,
MeXy Apei(yOIMM JIBAOM U HEMOJABUKHBIM JIbJIOM) COBMNAIAET C KPUTEPUEM BHYTPHU
CaMOro MaTepHaa.

Jis aHanm3a BbIOEpeM JE€KapTOBY CHCTEMY KOOpPJAMHAT, IOKAa3aHHYIO Ha
Pucynke 1.1, a. Hcnons3ys mnepBoe AONYIIEHHE, YPAaBHEHUS PABHOBECHS MOKHO
YAOBJIETBOPUTH CIIEAYIOIIMMHU BBIPAKECHUSAMH JUIi HOPMAJIBHBIX M KacaTEJIbHBIX

KOMIIOHECHT HANPSKEHHUS (O M Tyy )

o, = — P, (1.5)

Ty = -V, (1.6)

rae P — MOCTOSTHHOE 3HAYCHUEC NaBJICHHUA BOJIM3H ApKH;
X — IPOTSXKCHHOCTH IO AOJITOTE,

Y —MaccoBas CWJIa Ha €IMHHUILY TIJIOIIA/IH.

HamnpsixenHoe cOCTOsIHUE B TOYKE CBOOOJHOrO CBOJa YyJIOOHO NPEICTaBUTh C
nomotnkio kpyra Mopa (Pucynok 1.1, 0), KOTOpBIH JOJDKEH MPOXOIUTh Yepe3 Havajao
KoopauHat Ha rpaduke (t, 6). Kpurepuii paspymenuss Kynona Beipaxkaercst JTuHuEH

TEKY4YECTH:

T = ¢ + otgd, (1.7)
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rae C — CLCIICHUC,

¢ — yros BHyTPEHHETr0 TPEHUSI.

Ecmm xpyr wnHanpsokenuid Mopa kacaeTcs JIMHMM TEKYy4eCTH, COCTOSHUE
HaIpspKeHUs: cTaHOBUTCS KputudeckuM. CornacHo ypaBHeHuto (1.6), makcumaiibHOE
KacaTelbHOE HaNpsHKEHUE BO3HUKACT HA T'PAHHUIE, & BEPXHIOI W HUKHIOIO TPAaHUIIBI
mpoJieTa MO>XKHO BbIpa3uTh ToukaMu U u L Ha Pucynke 1.1, 6, ucrons3ys gomnymieHus 2

u 3.

y T
L
S % i . .
L 2) '
a 6

Pucynok 1.1 — CBoOoanas apka (a); kpyr Mopa (0)

[TpenenpHble 3HaueHHs mpojieta ( Ay U Ay, ) ONPEACISIOTCS CIACAYIONUMHU

BeIpaxeHusmu [Richmond, Gardner, 1962]:

¢ (cosd)
Ay = (L = sing)’ (1.8)
A, = c(1+ sinq))' (1.9)
Y
y = rDv?, (1.10)

Y — HanpsKEHUE TPEHUS BETPA,;

D — xoaddunreHT TpeHus;
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V — CKOpPOCTb BETpa.

OTH JBa ypaBHEHMs MOKa3bIBAIOT IMPEAEINbI, MPU KOTOPHIX BO3MOXKHO WIH
HEBO3MOXKHO apkooOpa3zoBaHue. Ecnu paccrosiHue Mexay OeperaMu MEHbIIE HUKHETO
npejena — apka He oOpasyercs, U JIEJ CBOOOIHO MPOXOAUT YEPE3 CYKAIOIIUNCS KaHAI.
Ecnu nposi€ér npeBblIaeT BEpXHUN Mpee, 00pa3yeTcss yCTOMUMBBIA apOYHbIA CBOJ, U
JBHKEHUE ITPEKPAIACTCS.

dopma IpeaenbHOro CBOAA MOXKET OBITh ONpesesieHa C UCIOJIb30BaHUEM Kpyra
HamnpspKeHui, nokazaHHoro Ha Pucynke 1.1, 6. IIpodunbp cBoma onuckBaeTcs

ypaBHEHUEM:
tgh = ——= —— (1.11)

rac 0— YIoJI MCKIAY 'OPU30HTAJIBIO U KacaTeJIbHOM K CBO6OI[HOﬁ IMOBCPXHOCTH.

Nurterpupys u npuanmas y = 0 npu X = £ A, oJry4aem:

y= % [1 - (%)2] (1.12)

A — TOJIyIIMPUHA JIEIOBON apKu;
Y — MPOTSHKEHHOCTH I10 IIHPOTE;

I — INIOTHOCTBh NPU3EMHOTI'0 BO3yXa.

VYron 0 Ha Pucynke 1.1, 6 coorBeTcTBYyeT 1100 Oy, 1100 O, B 3aBUCUMOCTH OT THIIA
rpaHuibl  (aHAJTOTWYHO YypaBHeHHsM 1.8-1.9) 1 BepxHel W HIDKHEH TpaHUII

COOTBCTCTBCHHO:



0, = 45°, (1.13)
T @

=—+—, 1.14

y 4+4 (1.14)

JlaHHOE BBIPAKEHHE MO3BOJISICT OLECHHUTH YroJl BHYTPEHHETO TPEHHS @ IO YTy
OCHOBAHHS CBO/JIA.

B nmpakTu4eckux npuaoKeHUsX JUIs OMMCAHUS TeUCHHUS IPEH(YOIIETO JIb1a 4acTo
UCIIOJIb3YETCSl PaJMalbHOC IMOJIe HANPSDKCHHUH, CIPAaBEUIMBOC BOJIM3U CYKAFOIIETOCS
kaHama [Jenike, 1964]. B »TOoM cioyyae THIPOCTATHYCCKOE  HAIPSDKCHUEC
IPOTOPIMOHATILHO PACCTOSHUIO 10 BEPIIMHBI KaHajga. JTa MOJEIb ONUpacTCs Ha
NPEJCTaBICHUE O CEMEHCTBE KPHMBBIX TEKYYECTH, KaXKJas M3 KOTOPBIX COOTBETCTBYET
ONPECIEHHON CTENeHH YIUIOTHEHHMsI MaTepualla M 3aBEpIIacTCs MPU JTOCTHIKCHUHU
NPEICIbHOTO HAMPSHKCHUS, OMNPEACIAEMOr0 TEKYIIMM COCTOSIHUEM  YIJIOTHECHHUSI.
D¢ dexkTuBHAsS KpuBas TEKY4YECTH MPEJACTABIICT COOOH OruOarolIyr0 MpeaeibHbBIX
KpyroB Mopa [uis OTAETbHBIX KPUBBIX M XapaKTEPU3yeT B3aMMOCBSI3b MEXKIY
CIIBUTOBBIMH M CKMMAIOIIUMU HAMPHKCHUAMHE. JJ11 CBOOOIHO ABHIKYIIIETOCS JIbJIa, KaK
U JUI1 MHOTHX JIPYTHUX TPaHYJIMPOBAHHBIX CPEJ, OHA SABJSCTCS JTUHEWHOW M MPOXOIUT
Yyepe3 Havajao KoopauHat. Kputuueckoe coOCTOSIHUE HACTYIAaeT B MOMEHT KacaHUs Kpyra
Mopa 3Toi1 orubdarorei, 4To COOTBETCTBYET PEKUMY YCTAHOBUBIIIETOCS TCUCHHMSI.

Mogenb mpeackasbiBacT — CYNIECTBOBAHWUE JBYX HE3aBUCHMBIX CEMEHCTB
XapaKTEPUCTHK: HAMPSLKEHHBIX M CKOPOCTHBIX; BIOJIb CKOPOCTHBIX XapaKTEPHUCTHK
(OPMHUPYIOTCS CABUTOBBIC HAPYIIICHUS.

HaunlOoniee moyiHBIA aHAIW3 HEYCTAHOBUBIIEIOCS TEUYEHUS TI'PaHyJIMPOBAHHBIX
MaTepHAJIOB B CYKAIOIIMXCS KaHalax mpeacTtaBieH B padore [Morrison, Richmond,
1976]. B aToM nccie1oBaHuU MPUMEHSETCSI MOJICIb UI€aIbHOTO IPYyHTa, OCHOBaHHAs Ha
IPEANOIOKECHUAX HM30TPOITHOCTH M HEC)KUMAGMOCTH Marepuana, a TakkKe Ha
JOMYIICHUH, 9TO AehopMaIins MPOUCXOIUT MPEUMYIIECTBEHHO 3a CUET CABHra BIOJb
XapaKTePUCTHUCCKUX KPUBBIX YPaBHCHHUN HAMPSKCHUI. DTa MOJEIb OCOOCHHO yaI00Ha

AJIs1 aHallu3a JABMIXKCHHA JibJd, TaK KaK YUYWUTBIBAECT BO3MOXHOCTbL BO3HHUKHOBCHUS
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pPa3phIBOB TAHTEHITUATBHOW CKOPOCTH BIOJIb XapAaKTEPUCTUK HAIPSKEHUN W TTO3BOJISET
OTIPENCTUTh KPUTHUECKHE YCIIOBHsI OCTAaHOBKM TeueHHS. KpuTmueckoe 3HaueHHUE yria
Hakiaona kanaia (B) (Pucynok 1.2, 0), mpu KOTOpPOM TEYCHHE IPEKPAIIACTCS U

o0OpaszyeTcsi CBOJI, OTPEACIIACTCS BHIPAKCHUEM:

_ (cctgep) (1 —3singp) (R™— 1)

, 1.15
" pgw, (1-sing) (1—R™1) (1.15)
2sing
e G 1.1
m (1 —sing)’ (1.16)
R =20 1.17
= (1.17)

rae B — kpuTuueckuil yroyi HakJIOHa KaHala;

C — IPOYHOCTh MaTepuaa Ha CIEIICHUE;

( — YTOJI BHYTPEHHETO TPECHUS;

Wo, W1 — IOJTyIIMPHUHA KaHaJla Ha BXOJI€ U BBIX0JI€ COOTBETCTBEHHO;
R — k03 dULIUEHT CyKEeHMUS;

p — IJIOTHOCTh MaTepHaa;

M — mapameTp Marepuana.

Ecnu dakTuueckuit yros HakioHna kanana B < B¢, mpoucxoaut oOpazoBanue cBoga
U TeUeHUe npekpamaercs. J[annoe ypaBHEeHHUE MO3BOJISET MPOTHO3UPOBATH YCIOBHS, TPU
KOTOPBIX ABMKCHHE ITAKOBOTO JIbJA Yepe3 CYKaAIOIIMCS MPOJIMB OyieT 3a0J0KUPOBaHO

n3-3a 00pa30BaHusl yCTOMYMBOTO CBOJIA (apKH).
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Pucynok 1.2 — «CemMeiCTBO JIMHUN TEKYYECTH» U «3P(HEKTUBHASL KpUBAsl TEKyUECTH»

JUTsI TIpeNIeTbHBIX KpyroB Mopa (a); cyskaromuiicst kanai (0) u3 padotsl [Sodhi, 1977]

Jlns Bepunrosa nmponua [Sodhi, 1977] paccunTan KpUTHYECKYIO CKOPOCTh BETpa
5,6 M/c., BBIIIIE KOTOPOW MPOUCXOIUT OOpYIICHHE JICIOBOW apKH M JieJ CIHOCOOeH
JIIBUTATHCSI CBOOOIHO Ha IOT.

C 1osBJICHHEM HOBBIX CIYTHHKOBBIX NPOAYKTOB M JaHHBIX peaHaAIN30B
MPEJCTABISETCS BO3MOXHBIM OoJiee TOAPOOHO HCCIeNoBaTh TpaHCHOPMAIIUIO
aemoBoro noJjisi. [lokasaHo, YTO METEOYCIIOBUS HTPAIOT BaXKHYIO POJIb B BOBHUKHOBECHUH
nenoBeix TpemuH [Lewis, Hutchings, 2019]. HenaBHO B OTKPBITOM JOCTYIIE MOSIBHIICS
NPOAYKT JICTOBBIX TPEIIMH Ha OCHOBE aHajim3a naHHbIX ¢ mpubopa MODIS [Reiser et
al.,, 2020; Willmes et al.,, 2023]. Ananu3 5THX [JaHHBIX I[O3BOJIMI OIPEIEIUTH
OBTOPSIEMOCTh TPEIIMH U UX CBSI3b C IUBEPrEeHIINEH BETPa U TCUCHUSIMHU B PA3IMYHBIX
paiionax CJIO Ha MHOTOJIETHMX MaciiTadax.

JlemoBble TpemuHbl 00pa3yloTcs 3a c4eT MHOXKecTBa (hakTopoB. OCHOBHBIMHU
CpeM HHX SIBJISIFOTCSI OaTUMETPHS U BeTep. IIpu 5TOM HEKOTOPBIE pabOThI IIOAYEPKHBAIOT
BAXHYIO POJIb  arcOCTPO(PHUECKOW  COCTABIAIONIEH B  CKOPOCTH  MeE30- |

MmenkomacitadbHoro apeida npaa [Kozlov et al., 2020; Zhuk et al., 2022]. Pesyabratsr
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HenaBHero wuccienoBanus mno3Bomwu [Willmes et al.,, 2023] ycranoButh, uTO B
YykoTCcKOM MOpe HauboJiee 4acTo JIeJAOBBIE TPEIIMHBI HAOIIOAAIOTCS BOKPYT OCTPOBA
Bpanrensi, B paiioHe MenKoBOIbs ['epasib M B 00JIACTH OT CEBEPO-BOCTOYHOTO Kpast
bepunroBa mponmBa 10 Mbica bappoy. ABTOpBI CBSI3BIBAIOT TOCJIEIHUE C
O0aTUMETPUYECKUMH OCOOCHHOCTSIMU PETHMOHA W OOIIeH IUPKYISAIHUeH TeYEeHUH, UTO
MOJTBEPIKAACTCS MpEaplIyIliuMu padotamu (Hampumep, [Stabeno et al., 2018]). Psan
TEMATHYECKHUX HCCIICIOBAaHUH B aQpKTHUECKUX MOPSX MOKa3aJId HaJTM4ne CUIIbHON CBS3H
MEX/y BETPOBBIMH YCJIOBHUSMHU M TUHAMHUKOH jieqoBoro mokposa [Rheinlender et al.,
2022; Tlerpenko, Koznos, 2023]. K ToMy ke paHee ObUIO MPOJEMOHCTPUPOBAHO, YTO B
3UMHE—BECCHHUM TICPUOJ TIPM TOMOTCHH3AIlMM BEPTHKAIBHON CTPYKTYphl MOpS
(TemmiepaTypbl U COJIEHOCTH) BETPOBOM Jipeii( oka3bIBacT OMpeAeIsioniee BIUSHUE Ha
CKOpocTh TeueHWi B bepuuHrosom mposmee [Woodgate, 2018]. B momnonHeHue auinb
Henasuo [Jewell et al, 2023] ¢ mnOMOIIBIO YHCICHHOTO  MOJCIUPOBAHHUS
NIPOJIEMOHCTPHUPOBAJIM KaK HAIIPABIICHHE BETPa OTHOCUTEIBHO Oepera BIUSET Ha BPeMsI
¥ MECTOIOJIOKeHNE 00pa30BaHM JICAOBBIX TPEIIWH, TAKUM 00pa30M IMOKa3bIBasi CBS3b

JIOKQJILHOTO BETpa U 0coOeHHOCTEH MOP(HOIOTHUECKOTO CTPOCHHS OEPEeroB.

1.1.3 Hupkyasuusi 1 mepeHOC BOAHBIX Macc B Uykorckom mope. Mops
Bocrounoit ApKTUKM BKJIIOYalOT akBatopuu: JlanteBbix, Boctouno-Cubupckoe u
Uykorckoe. bombiras yacTe 3THX 00JacTeil mpeacTaBiseT coOoil menbd ¢ TIyOnHOn
MeHee 50 M. UyKoTCKOoe MOpe B MEPHOJI ¢ HOSAOpS—IeKkadps M0 Mali—HIOHb ITOJHOCTBIO
NOKPBITO JIbAOM. Bbplienstorcss npunaHblid Jieq B HOpUOPEKHOW 30HE, a TaKkKe
npeidyronuil makoBblid B yAAIEHHBIX OT Oepera paiioHax. B Gosee ceBepHbIX pailoHax
MPOAOJKUTENBHOCTh JIEAOBOTO CE30HA YyBenuuuBaeTcs. Tak, Mopsa JlanTeBblx u
Bocrouno-CulOupckoe HauMHAIOT TOKPBIBATHCA JBJAOM YK€ B Haudajle OKTSI0ps u
0CBOOOXKAAtOTCs Jnib K MioHI0. OgHako ¢ 2000-x ronoB HabOIOJaeTCsl yCTOMUYMBas
TEHJCHIINS K CHHKCHHIO CpeIHel MHOroJieTHEe# negoButocTr [Dmitrenko et al., 2010] u

MHOTOJICTHHUC YBCIMYCHHUC COJICHOCTH H TCMIICPATYPHLI Ha IHGJ'IB(I)G qYKOTCKOFO MOps

[Woodgate, 2018].
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['eoctpopuueckne  TeueHus B MENb(GOBBIX  pailoHax  (OPMHUPYIOT
LHUPKYJISILIUOHHBIE CTPYKTYPHI B BUJI€ KPYTOBOPOTOB. [ [pUIMBHEIE SBIECHHS B A TUX MOPSX
BBIP@XEHBI €71a00 U BHOCIT HE3HAUUTEIbHBIN BKJIAJ] B OOLIYIO JUHAMHUKY BOJHBIX Macc.
B ornmume oT Ipyrux apKTUYECKHMX MOpPEN, MATEPHUKOBBIM CTOK B UyKOTCKOE MoOpe
OKa3bIBa€T OIPAaHUYEHHOE BIUSHUE HA IUPKYJIAIUIO, TOCKOJBKY €ro 00bEM COCTABIISAET
JMIIB OKOJI0 5 % OT 00I1Iero CTOKa MPECHBIX BOJ B ApKTUUYECKHUIT OaCCeH U OIIEHUBACTCS
B 73 kM? B o1 1o cpaBHeHuto ¢ ~30 000 km?, moctynaromux yepe3 bepuHros nposus.

Kak noka3zano Ha Pucynke 1.3, TuxookeaHckue BoAbl, Ipoxons yepe3 bepuHros
IPOJIUB, PA3JENSIOTCd HAa TPU OCHOBHBIE BETBH: AJISICKMHCKYIO, | 'epaibIoBCKyrO
(lentpasbhyto) u JIOHroBCKyt0, KaxKaasi U3 KOTOPBIX, COIVIACHO OLIEHKaM, MEpEHOCUT

comnocraBuMbI 006EM BoIbI [Wo0dgate et al., 2005; Danielson et al., 2014].
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Pucynok 1.3 — Cxema nupkyssiun Yykorckoro mopst u3 [Brugler et al., 2014]
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AJISICKUHCKAsl BETBb YCUJIMBAETCS 3a CUET TEIIOTO PEUHOrO CTOKA B paliOHE 3aJIMBa
Koreby u, ciemys BIoib modepexbs AJSCKH, HocTuraeT kanboHa bappoy (Itoh et al.,
2015). LlenTpasibHasi BETBb MPOABUTAETCS IO 1IeNb(]y, pa3BEeTBISAACH Ha OOJiee MEJIKUE
NOTOKH, a JIOHroBcKasi BETBb OTKJIOHSIETCSl K CEBEpO-3aliajly, HalpaBisisiach JTU00 yepe3
nposuB JloHra, mu6o yepes kauboH ['epann [Corlett, Pickart, 2017; Kinney et al., 2022].

B netnuii nepuog UyKoTCKOE MOpPE XapaKTEPU3YETCs CIIOKHOU THAPOJIOTHYECKON
CTPYKTYpOW, B KOTOPOM JOMHUHHUPYIOT HECKOJIBKO OCHOBHBIX BOJHBIX Macc,
dbopmupyroUXCs MOJ BIMSHUEM MocTynatoumx Boj u3 bepunrosa mopst u CJIO. Kak
BUHO Ha Pucynke 1.4, rmaBHBIMH BOJHBIMH MacCaMU, OMPEIEISIONIMMUA COCTOSTHUE
MOpsI, ABISIOTCS OepuHroBoMopckue jetHue Bojabl (BJIB) u ansickuHckue npudpexHbIe
Bosbl (AIIB). BepuHroBoMopckue JeTHHE BOJABI MOCTYMAIOT M3 IEHTPAILHOW YacTH
bepunrosa Mmops yepe3 0JTHOMMEHHBIN TposiuB. OHM UMEIT TeMiiepatypy ot —1 go +3 °C
u coyieHocTh B guamna3zoHe oT 30 mo 33,3 IIEC. OTtu BOAbl OTHOCUTEILHO XOJOJHBIC U
YMEPEHHO COJIEHBIC, 3aHUMAIOT 3HAYUTEIbHBIE IPOCTPAHCTBA OTKPBITOTO MOpS H
ABJIAIOTCS. Ba)KHBIM 3JIEMEHTOM B TEIUIOOOMEHE M NEPEHOCE IMUTATEIbHBIX BEILECTB
Mexay Tuxum okeaHoM U CeBepHBIM JIeIOBUTHIM.

B cBorw ouepenb, AIIB, koTopble TOCTYNAaOT BAOJIb BOCTOYHOM YaCTH MPOJIMBA C
NPUOJIMKEHHON K TEPPUTOPHM MOJyocTpoBa Ausicka, 00siagaroT 0ojiee BBICOKOM
temmeparypoit ot +3 nmo +5°C, u comenocteio ot 30,5 mo 33,3 IIEC. Otu BOABI,
pacnpocTpaHEHHbIE MPEUMYIIIECTBEHHO B TPUOPEKHOM 30HE, OKA3bIBAIOT 3HAUUTEIILHOE
BJIUSIHUE HA TEPMOXAIMHHYIO CTPYKTYpy WIETb(OBBIX palloHOB UYyKOTCKOro MOps.
[ToMUMO »5THUX JABYX OCHOBHBIX BOJHBIX MAacC, BaXXHYIH0 pOJb UIPAOT BOJBI,
oOpasyroluecs B pe3yinbTare TasHUs MOpcKoro Jpaa. OHM  XapaKTepU3yITCS
noHmxeHHou cosiéHocthio MeHee 30 ITEC u Temmneparypoit okono 0 °C, co3nmaBas
MOBEPXHOCTHBIM CJION, KOTOpBIM (QopMUpyeT cTpaTu(UKALUIO, a TaKXKe YCIOBUS
oOUTaHUsI MOPCKOM OMOTHI B CEBEPHOM YacTH Mopsl. Takke 3HAUUTENIbHOE BIMSHUE Ha
TUAPOJIOTHI0 UyKOTCKOTO MOpSI OKa3bIBAIOT IPECHBIE PEUYHBIE BOJABI, MOCTYHAIOIIUE C

BOCTOYHOCHUOMPCKUX peK, Takux kak Kombima, Jlena, Uuaurupka. 3T BOABI UMEIOT



36

HU3KYI0 coiéHocTh (Menee 25 IIEC) u temnepatypy B auanazone ot +1 nmo +6 °C B
3aBUCUMOCTH OT ce30Ha. OHM 00pa3yloT TOHKHMI MOBEPXHOCTHBIN CJIOW BAOJHL Oepera,
o0oraias MOpPCKYIO0 Cpelly OpPraHMYEeCKHMMH BEIIECTBAMHU M OKa3biBasi BIIMSHUE Ha
OMOJIOTMYECKYIO MPOAYKTUBHOCTh MPUOPEXKHBIX 30H. Kpome TOro, B HUKHUX CIOSIX
BOJHOM TOJIIIM MPUCYTCTBYIOT apKTUYECKHE BOJbI, MOCTyHAIOIIME C CeBepa U3
nentpanpHo yactu CJIO. OHM OTIMYaAKOTCS BBICOKOW IIJIOTHOCTBIO, HU3KOU
temrepatypoit ot —1,8 mo 0°C u Bbicokoil conéHoctbio (32—-34 TIEC). Otu BOABI
riyookue CIIOCOOCTBYSI  TEPMOXAJTMHHOU u

CJIOH, MUPKYJIOUA

bopMUPYIOT

HOAJIEPKAHUIO (PU3MYECKOTo OanaHca COIEHOCTH U TUIOTHOCTH B MOPCKOI cpefie.
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Pucynok 1.4 — Jluarpamma TeMiiepatypbl-COJIEHOCTH, ONPEAEIISIIONas OCHOBHbIC
BOJIHBIC Macchl B UykoTckoM Mope u3 pabotsl [Linders et al., 2017] (AIIB = ACW;
BJIB = BSW)

COBpeMeHHBIC HCCIICAOBaHUsA HOI[‘-IépKI/IBaIOT BAXHYIO POJIb TUXOOKCAHCKUX BO/

B (OpPMHPOBAHWU TEPMOXAIMHHONW CTPYKTYypbl UYKOTCKOTO MOPS, MPECHOBOIHOTO
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Oanmanca B kpyroBopore bodopra [Brugler et al 2014], pacnpeneinennn CoaEHOCTH U
OIICPyKaHUH apKTHUECKOro rajokiauHa [ Timmermans, Toole, 2023]. Cpeanuii rogoBoit
00BEMHBIN TIepeHoc uepe3 bepunros mponus coctaniser okoso 0,8 Cs [Woodgate et al.,
2005; Woodgate, 2018]. IToToku BOaBI HECyT ¢ COOOH TEIUIO, COJb M IUTATEIbHBIC
BEIIIECTBA, OKa3bIBas 3HAUMTEIILHOE BIMSHUE Ha MOpckue skocucTembl [Danielson et al.,
2017], nepBU4YHYIO MPOIYKIIMIO U MPOIECCHI TasHUS JISIOBOTO TIOKpoBa [Serreze et al.,
2019; Woodgate et al., 2010].

BOABIIMHCTBO COBPEMEHHBIX HCCIEIOBAaHUI OCHOBBIBAIOTCS Ha KOHTAKTHBIX
U3MEPEHUSX, COCPEIOTOUCHHBIX B BOCTOYHOM yacTu Yykorckoro mops [Corlett, Pickart,
2017; Stabeno et al., 2018]. Tak, aBTOpBI 0JIHOM K3 PAbOT, UCTIONB3YS THIPOIOTUICCKHE
U3MEpPEHUsI C CyAHa, 3a(UKCUPOBAIM OCEHHEE YycuJieHHe AJACKUHCKOW BeTBU. C
MOMOIIBI0 JApU(TEpOB, a TaKKe CITYTHUKOBBIX JAHHBIX ITOKAa3aHO, YTO 3Ta BETBb
criocoOHa mocturath kanboHa ['epanpy [Stabeno et al., 2018]. B to sxe Bpemst HauboJee
npubmmxénHas Kk Teppuropur P® 3amagHas 4vacth YyKOTCKOro MoOpsi OCTaércs
HEJIOCTaTOYHO M3Y4YeHHOM. Kak moka3anu HeMHOTOYHMCICHHBIC UccieaoBanus [Pisareva
et al., 2015; Linders et al., 2017; Kinney et al., 2022], B aTom paiione HabIrOmIaeTCSA
3HAYNTEIbHAS MEKT0I0Basi U3MEHUYMBOCTH B PACIIPEACIICHUH BOJHBIX MacC M COJIEHOCTH.
Tak, B 2008 1 2009 romax Boasl AIIB nmpoHuKkany B 3anaHY0 4aCTh MOPS, TOTJa KaK B
2004 roxy onu otcyrcTBoBaym [Linders et al., 2017]. [Pisareva et al., 2015] onwucanu
HEOOBIYHYIO CTPYKTYpy Boa B ceHtsOpe 2009 roma, xorma Boasl AIIB B Bume
MPUJIOHHOTO IMOTOKA HAXOAWIIMCH B 3aNIaJHON YaCTH MPOJIMBA U HATIPABIISITUCH B CTOPOHY
KaHbOHa ['epanpn, B To Bpems kak Boabl bJIB 3aHnManu Boctounyo yacTe nposausa. Kak
MOKa3aJId pe3yabTaThl pabOThI, TaKask KOH(UTypalysi BOAHBIX MACC BbI3BaHA CUIIbHBIMU
CEBEPO-BOCTOYHBIMUA BETpPaMH, KOTOPBIE 3a CYET SKMAHOBCKOTO IMEPEHOCA CMECTHIIU
AIIB Ha 3anajHy!0 CTOPOHY MPOJIMBA, YTO MPUBEJIO K KOMIICHCAITMOHHOMY JBH)KCHHIO
BJIB na Boctok. Ha ocHoBe umcienHoro momenupoBanus [Kinney et al., 2022]
YCTAaHOBWJIM, YTO 4YacTh THXOOKEAHCKHMX BOJ| CIIOCOOHA MPOHWKAaTh B BocTodHO-
Cubupckoe mope depes nposus Jlonra. Takke B 2014 roxy B kanbone ['epanba 06110

3adukcupoBano ypennueHue odvema bJIB Ha 30% mo cpaBuenuto ¢ 2008 romom
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[Pisareva et al., 2015], uTo B cBOIO OYepe/ b MOAUEPKUBACT CYIIIECTBECHHYIO MEKTOIOBYIO
M3MEHYMBOCTh IMHAMUKH BOJI B 3aNIaAHON 4acTH YyKOTCKOTO MOpH.

Ha rugponoruueckue yciaoBus Bcerd amepasuiickoil yactu CeBepHoro JIeqoBUTOro
OKe€aHa, B TOM 9uciie YyKOTCKOTO MOPsI, 3HAYUTEIHHOE BIUSHNE OKa3bIBACT apKTHYECKAs
atMocepHas 1upkyisnusa. CoryiacHo aHanmu3y IN SitU maHHBIX B psijge  padoT,
IMUKIIOHUYECKUN PEXKUM aTMOC(PEepHON NHPKYISAIUA HAA IIedb()oM CrIocoOCTBYIOT
BOCTOYHOMY IIEPEHOCY XOJIOJHBIX M mpecHbIX Boz [Golubeva et al., 2015], Torma kax
AHTUIMKIIOHUYECKAasi BBI3BIBAET MPOTPEB TOBEPXHOCTHOTO CJIOSl, TassHUE JbJa |
amlBEJUTMHT B TPUOPE)KHOM 30HE TOJ JeHCTBHEM FOKHBIX BerpoB [Vanin, 2010;
Dmitrenko et al., 2010]. CymecTBeHHOE BO3JACHCTBHE OKa3bIBa€T apKTUYCCKOE
npuOpexxHoe TeueHue, GopMmupyromieecss 3a CYET MPECHOBOJHOTO CTOKa pek JleHa,
Konbima u psina npyrux, 6oaee MEeJIKHX peK, Bliagarimux B Mops JlanteBbix 1 BocTouHo-
Cubupckoe. Ilpu omnpenenéHHbIX aTMOCHEPHBIX YCIOBUSX BIOJb IMOOEPEKbS
dbopmMupyeTCsi yCTOMUMBBIN MOTOK, MPOJIBUTAIONIUMNCS HA BOCTOK B O€3JIEHBIN MEepHo
[Weingartner et al., 1999; Osadchiev et al., 2020]. Panee cunrtanocs, 4To, B OOIBIIHHCTBE
clly4aeB NMpHOpExKHOE TEUEHUE HE JOXOJUT 10 bepuHroBa mposivBa, OTKIOHSETCS OT
Oepera u CMEIIMBAETCS C OKPYKAIOIIUMH BoiaMu. KpoMe Toro, CymecTBYIOT CBEACHHUS,
YTO OHO CIIOCOOHO MEHSITh CBOE HAMPABJICHUE C IOT0-BOCTOYHOTO HA MPOTHBOIOIOKHOE
Y CMENINBATHCS ¢ THXOOKEAHCKUMHU BOJaMH TPH OTKIIOHEHHH OT Oepera [Weingartner et
al., 1999]. Touka OTKIOHEHHsS TEUYEHHsS OT Oepera BO3HHKACT TaM, IJC HCUYE3aeT
MPUOPEKHBIN TpaiueHT naBieHus. [lonoxeHne TOUKM OTKIIOHEHHS TeUeHUs OT Oepera
U3MEHSICTCs cuHonTUYecKu 1 ce30uH0 [Weingartner et al., 1999]. /lannoe TeueHue Takke
uMenyetcsi Bocrouno-CuOupckum u B OonpeieiEHHBIC TOJIbI €T0 YCUIICHUE MOXKET CTaTh
OJTHOW W3 TIPUYMH, BIMSIONIMX Ha paclpeleiieHue TUXOOKCaHCKUX BOJ B OacceiiHe
Yykorckoro wmops [Weingartner et al., 1999]. CormacHo paHHUM OIICHKaM
TUAPOMETEOPOIOTHYECKOT0 pexnuMa Mopeit Poccuiickoit ApkTuku, ckopoctu BoctouHo-
Cubupckoro TedyeHusl, Kak MpaBUIIO, HEBEJIUKU U PEAKO MpeBbIlaoT 5 cm/c [Pavlov et
al., 1996]. DTu pe3yabTaThl XOPOIIO COMIACYIOTCS C JAHHBIMH HHCTPYMEHTAJIbHBIX

HAOJFOICHUM, COTJIAaCHO KOTOPBIM €ro CpEHUN MEPEeHOoC olleHuBaeTcs BenuuuHou 0,1
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Cs [Weingartner et al., 1999]. Ilpu sToM 3aduKCHpPOBaHBI Cydaw HHTEHCH(DHUKAIINN
ATOT0 TEYCHUS CO CKOPOCTAMH 70 1.5 M/C B JOCTaTOYHO y3KOM MOJIOCE B PallOHE MbIca
JNexneBa [Kymnakos, 1993]. Bonee mo3gHue MCCIeA0OBaHUs, B YaCTHOCTH DKCITCIUIIHS
RUSALCA 2009 roma, 3adukcHpoBaJid aHOMAIbHO BBICOKMI isi BoctouHo-
Cubupckoro teuenus (BCT) mepenoca, HOYTH B TPH pa3a HMPEBBHICUBIINA THITHYHYIO
omeaky B 0,1 CB, 4To OBUIO CBSI3AHO C CUJIBHBIMH BETpaMH, OJArONPUSTHBIMHU IS
unTeHcudukanuu tedenus [Pisareva et al., 2015]. Haubosnee neTanbHbIe COBPEMEHHBIC
OIICHKH, OCHOBaHHBIC Ha KOMIUICKCE HATYPHBIX JaHHBIX M MojelupoBaHuu RASM,

MOKA3bIBAIOT, YTO MHOTOJIETHUN CpeAHUN MNOTOK uepe3 mnponuB JIOHra cocTaBiseT

okoso 0,17 Cs [Kinney et al., 2022].

1.1.4 Peunoii crok B Mopsi JlanteBbix U Bocrouno-Cubupckoe. Mops
JlanteBbix 1 BocTouno-Crubupckoe 3HaUUTEIBHO MOIBEPKEHBI BIUSHUIO PEYHOTO CTOKA.
KontuHeHTanpHbie BOABI (POPMUPYIOT OOIIMPHBIE OMPECHEHHBIC 30HBI IUJIOMIAJIBIO B
COTHHU ThICAY KBAJPATHBIX KUJIOMETPOB, SIBJISISICH BaKHEWIIMM HCTOYHHUKOM IPECHOU
Boabl aius Apkruku [Gordeev et al., 1996; Aagaard, Carmack, 1989; Haine et al., 2015].
Cpenun apktuueckux pek JleHa 3aHMMaeT 0cob0e MeCTO, €XEroJHO BBIHOCS B OKEaH
okosio 538 km* nipecHoit Boabl [Bbpeisrano et al., 2015] — npumepno 15% Bcero peunoro
cToka apkTuieckoro Oacceitna [Gordeev et al., 1996]. Hecmotpst Ha TO, 4TO CyMMapHBIii
roJIoBo# cTok B Mopst JlanTeBbix u Boctouno-Cubupckoe npumepHo B 1,5 paza MeHblIIIe,
yeM B Kapckoe, onpecHEHHBIM CIIOW B OTAECIbHBIE TOJIBI 3aHUMAET CYIIECTBEHHO
OOJIBIIYIO IJIONIAah, UTO CBsI3aHO ¢ Mopdosoruent ycrbeB [Osadchiev u ap., 2021].

OnpecHEHHBIE BOJBI CYIIECTBEHHO BIUSIOT Ha (POPMHUPOBAHME TEPMOXATHHHOU
CTpYKTYpbl BoA BocTouHOi ApKTHUKH, 0OCOOCHHO B PUOPEKHBIX U 1IETb(OBBIX pailoHax
[Dmitrenko et al., 2010; Fofonova et al., 2015; Osadchiev et al., 2020a; Janout et al.,
2020]. 30HBI CMEHICHHS PEYHBIX W MOPCKHX BOJA C BBIPAKECHHBIMH T'pPagdCHTaMHU
IJIOTHOCTH WIPalOT KIIOYEBYIO poib B (OPMUPOBAHWU KPYIMHOMACIITAOHOW U
ME30MacHITa0OHOH [IUPKYJIAIUN B MPUOPEKHBIX pailoHax apKTHYSCKUX Mopeit. [Zatsepin

etal., 2015; Carmack et al., 2016; Kubryakov et al., 2016]. Peunoli cTOK CITy»KHUT Ba)KHbIM
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UCTOYHUKOM pacTBOpEHHOro opranmdeckoro BemectBa [Carmack et al., 2016].
Co3maBaeMasi pEYHBIM CTOKOM pe3Kas cTpaTH(HKaiys BOJHOW TOJIIMA OJOKHPYET
BEPTUKAJIBHOE MIEPEMEITUBAHIE U OTPAHUYMBACT MOCTYIUICHUE MUTATSIBHBIX BEIICCTB B
dboTOoCUHTETHYECKHA CJIOW. J[OTIOMHUTENHHO BBICOKAS KOHIIGHTpAIlMsS B3BECH B
ONPECHEHHOM  CJIO€ CHIDKAeT TMPO3PavyHOCTh BOJ, 4YTO IOJABJSICT pPa3BUTHE
¢durornankrona [Sukhanova et al., 2017]. Oco6oe 3HaueHNE NMEET TEIIIOBOM MTOTOK PEK,
BHOCSIIIIMI CYIIECTBEHHBIN BKJIAJ] B SHEPIeTUYCCKHI OaaHc apkTH4Yeckux Mopeit [Park
et al., 2017; Magritsky et al., 2018]. Jlerom, koraa TemrepaTypa pedHbIX BOJ JOCTUTAET
15°C u Oonee, 3T0T 3¢ hekT ocoOeHHO 3aMeTeH Ha (hoHE TeMIlepaTypbl Mops JlanTeBbIx
u Bocrouno-Cubupckoro, He npessimarorieii 2°C [Lammers et al., 2007; Kraineva et al.,
2014, 2015; Magritsky et al., 2018; Park et al., 2020]. Kak moka3sIBaloT HCCICIOBAHUS,
peUYHBIC BOIBI MOTYT 3HAYHTEIBHO YCKOPATH TassHUEe Mopckoro ybaa [Park et al., 2020;
Nghiem et al., 2014]. PactpocTpaHeHHe ONPECHEHHOIO CJIOSI B MopsiX JlanmTeBbIX U
Boctouno-CHOUpCKOM  IEMOHCTPUPYET 3HAYUTEIbHBIE MEKIOJOBBIC KOJIeOaHMS,
KOTOPBIC OMNPEICIIAIOTCA KOMIUIEKCOM METCOPOJIOTHUCCKAX M THAPOJOTHUCCKUX
(dakTOpOB, BKIIOYAas BeTEp, IUPKYIAIHIO B OKeaHe, OOBEM pEYHOTO CTOKa M
BHYTPEHHIOIO TUHAMHKY onpecHEHHBIX Boa [Guay et al., 2001; Osadchiev et al., 2020a].
Pesyneratel unciaeHaoro moaenuposanus [Fofonova et al., 2015; Golubeva et al., 2015,
2017, Mops poccuiickoii ApKTHUKH..., 2021] CBHIACTENBCTBYIOT, YTO KIIIOYCBBIM
(akTOpOM, OTIIPEACIIAIOIINM TOJI0KEHUE OMPECHEHHOTO 104, siBjsieTcs Betep [Golubeva
et al., 2017], a uwmenHo 3Hak ero 3aBuxpeHHocTu [Janout et al., 2020]. Ilpwu
[UKIOHHYECKOM IHUPKYISAIUH  aTMOC(ephl MPECHBIE BOABI  MPEHUMYIIECTBEHHO
MEPEHOCATCS Ha BOCTOK, B CTOpPOHY Bocrouno-CuOUpCKOro Mopsi, TOorjma Kak
AHTUIUKIOHUYECKHE YCIIOBHS CIIOCOOCTBYIOT MX BBIHOCY B CEBEPHOM HAIIPaBICHHH
[Golubeva et al., 2017, 2015]. IIpu cUABHBIX IITOPMOBBIX BETpax APEH(POBBIC TCUCHUS
MOTYT Jjgocturath BenuuuH 1.5 w/c [Mops poccuiickoit ApkTHKH..., 2021].
BbICOKOYACTOTHAS H3MEHYHMBOCTH XapAaKTEPUCTHK OMPECHEHHOTO CIIOSI CBS3aHa C
KOJICOaHHUSIMH CKOPOCTH BeTpa W Me3omaciiTabHbiMu mporeccamu [Osadchiev et al.,

20200]. ITpu 3amagHBIX U CeBEPO-3alaJHbIX BETpax B paioHe AeabThl JICHBI pa3BUBacTCS
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NpUOPEKHBIN  aNBEJUIMHT, MPHUBOISIIMNA K CYIIECTBEHHOMY IIpeoOpa3oBaHUIO H
JOTIOJIHUTEILHOMY OIIPECHEHUIO PeUHbIX Boj BOIM3u ycThs [Osadchiev et al., 20200]. B
OTACIBHBIX CIIyYasx Ha (OPMHPOBAHUE TEPMOXATHMHHON CTPYKTYpbl MOps JlanTeBbix
MOJKET BJIMATH IPOHHKHOBEHHE NPECHBIX BOA u3 Kapckoro Mops yepe3 MpOJIHB
Bunskunkoro [Osadchiev et al., 2020; Makkaveev et al., 2020].

[ToBbllIeHHAsT TeMIIEpaTypa M MYTHOCTb PEUYHBIX BOJ IMO3BOJSIOT 3()(PEeKTHBHO
OTCJIOKMBATh WX PACHPOCTPAHCHHE C TOMOINBIO CIYTHHUKOBBIX ONTHYCCKUX U
undpakpacHbix MeTogoB [Tarasenko et al., 2021; Osadchiev et al., 2021]. Oxgnako
Hanboiee TOYHYI0O HMH(DOPMAIIMIO O pacIpeaciIeHHH IPECHBIX BOA 00CCIIEUMBAIOT
CIeIUATN3UPOBAHHBIC CITyTHUKOBBIC U3MEPCHHS COJEHOCTH.

B mHacrosimee Bpems  psI MCCACIOBAaHMN  MOATBEPAMT  BO3MOXKHOCTH
UCIIOIb30BaHUS MUKPOBOJIHOBBIX CITyTHUKOBBIX JAHHBIX IS H3YUCHHS PEUHBIX ITFOMOB
B APKTHKE U UX MEKIroaoBoi m3meHunBocTH [ Tarasenko et al., 2021; Kubryakov et al.,
2016; Zatsepin et al., 2015]. B wactHOCTH, TaHHBIe Aquarius YCIENTHO MPUMEHSIINCH IS
aHaJM3a JMHAMUKU omnpecHEHHBIX Box OO0u u EHunces B Kapckom Mope W MX CBS3U C
BETpOBOW U reocTpoduueckoit nupkyssuen [Kubryakov et al., 2016; Zatsepin et al.,
2015]. B pabote [Tarasenko et al., 2021] nmponemoncTpupoBana 3hdeKTUBHOCTD
UCIIOJb30BaHUsl CIIYTHUKOBOM cucteMbl SMOS mjisi MOHUTOpHHIa pacrnpoCTpaHEHUs

OMPECHEHHOTO ¢J10s1 B aBrycre—centsiope 2018 rona.

1.2 Hcnoan3yemble TaHHbIE

1.2.1 CnnyTHHKOBBIE JaHHbIE O TMOBEPXHOCTHOI TeMIepaTrype M COJEHOCTH
Mopsi. Mopsi BOCTOYHOM APKTHUKM OTHOCSATCA K YHUCITYy HaMMEHee OOCCIICUCHHBIX
KOHTAKTHBIMU HAOJIIOJICHUSIMA PETHOHOB MUPOBOTO OKeaHa. 3asiKOpeHHbIE U3MEPEHUS
OTpaHUYEHbl E€AMHUYHBIMU TOUYKaAMHU, a THAPOJOTUYECKHE CHEMKH SMHU30AUYHBI U

IMPHUBA3aHbI K CC30HY HABUT AIIUU. B stux YCIIOBUAX CITYTHUKOBBIC JTAHHBIC CTAHOBATCA HE
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BCIIOMOTaTeNbHBIM, @ OCHOBHBIM HCTOYHHUKOM HH(OpMAMU O MPOCTPAHCTBEHHOU
CTPYKTYp€ MOJIeH TeMIEepaTyphbl, COJIEHOCTH U YPOBHE MOPAI.

BwmecTe ¢ TeM ciyTHUKOBBIE HA0JIOIEHUSI UMEIOT COOCTBEHHBIC TPUHITUITHATBHBIC
OrpaHUYeHUs, Hanboyiee CYIIECTBEHHOE W3 KOTOPBIX — OTCYTCTBHE HH(pOPMAIMH O
BEPTUKAJILHON CTPYKTYpe BOJHOM TonIu. BocnonHenue 3Tux npoOenoB J0CTUTaeTcs 3a
CU€T IPUBJICUYCHUS IPOIYKTOB pE€aHaIn3a U PE3yJIbTATOB YUCIEHHOIO MOJEIMPOBaHUS,
ACCUMUJIMPYIOLIUX JOCTYITHbIE KOHTAKTHBIE U CITyTHUKOBBIE HAOIIOACHUS B (PU3NUYECKU
corjacoBaHHbIe TpEXMEpHbIe MoJisi. B HacTosmie paboTe MCIONb3YIOTCS TI00aIbHBIH
peanann3z GLORYSI12vl, a Takxke ganHble atmMocdepHoro peananmuza ERAS. Huxe
PacCMOTPEHBl  UCIIONB3YEMBIE TPOAYKTBI C TOYKH 3pEHUS HX METOJMYECKHUX
NPEUMYILECTB U OTPAaHUYEHUN TPUMEHUTENIBHO K 3a/1a4aM HaCTOSIIEN paOoThl.

JUist aHanu3a TEMIIEpaTYpHOTO M COJEHOCTHOTO peXUMa B BOCTOYHOW YacTh
POCCUICKON ApPKTHKM HCIIOJIB30BAJINCh CIYTHUKOBBIE JAaHHBIE IIOBEPXHOCTHOU
TeMIiepaTypbl U cojeHocTH Mopsa. CyTouHble JaHHBIE NMOBEPXHOCTHOW TEMIIEPATYpPbI
Obun TosydeHbl ¢ momoinbio The Moderate Resolution Imaging Spectroradiometer
(MODIS) Level 3 ¢ npocTpaHCTBEHHBIM pasperieHueM 4 kM 3a nepuoj 2002—2020 rr.,

3arpyeHHble u3 apxuBa OceanColor http://oceancolor.gsfc.nasa.gov/ (mata oopamieHus

20 uronst 2021 r.). OTH JaHHBIE MPOXOAAT PErYSPHYIO aTMOC(EpHYIO KOPPEKIUIO C
WCIIOJB30BaHUEM CTaHJApPTHBIX aJTOPUTMOB, YTO TMO3BOJISIET YYHUTHIBATh BIIMSHUE
aTMocepbl U MOPCKOW TMOBEPXHOCTU. TOYHOCTH W3MEPEHUN IMOBEPXHOCTHOM
temmeparypsl MODIS B oTkpeiToM okeane cocrasiseT okoso 0,07°C [Minnett et al.,
2002]. [TomMuMO BBICOKOH TOYHOCTH ¥ TPOJOJIKHTEIBHON BPEMEHHOW IIOCTYITHOCTH,
KIIIoueBoe mpeumyiiecTBo mpoaykra MODIS gns 3amad  Hacrosmed pabGoTh
3aKJIOYAETCS B CHUHOINTUYECKOM XapakTtepe NOKphITHs. KoHTakTHBIE U3MEpeHUs
TeMIIepaTyphl, BKIIOUas 3aIKOPEHHbBIC CTAHIIUU U CYJIOBbIE pa3pe3bl, 1at0T UHGOPMAITHIO
B OTJENbHBIX TOYKAaX WM BJAOJb JIMHUM JBWKEHHUS cyAHa. CIyTHUKOBOE IIOJIE
TEeMIEPaTyphl MO3BOJISIET BOCCTAHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY (POHTATBHBIX
30H U S3BIKOB TEIUION TUXOOKEAHCKOHM BOABI B MacIITade BCETro UCCIIENyEeMOTO PETUOHA,

YTO IIPUHOUIINAJIBHO HCAOCTHKUMO IIPHU TOYCUYHBIX Ha6J'HOI[eHI/I$IX. DT0 0COOEHHO BaKHO
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JUTSL OTCJICKUBAHUS CE30HHOM W3MEHYMBOCTH TIOJIOKCHHS TEPMUYECKOro (poHTa B
nponuse JloHra u npuseraroiei akBaTopuu YyKOTCKOro Mops.

Jist u3yuyeHus pacnpoCTpaHEHHs] ONPECHEHHOTO CJosi W JAWHAMHUKA BOJ B
NPUOPEKHON 30HE MPUMEHSIIMCHh TAKXKE CIYTHUKOBBIE JTaHHBIE COJEHOCTH MOPCKOMU
MIOBEPXHOCTH, TOJy4YeHHbIe co crmyTHHka Soil Moisture Active Passive (SMAP).
[Tponyxkr SMAP Bepcuu 4.0, oxBateiBatromuii nepuo 2015-2020 rr., ObL1 3arpykeH ¢
pecypca http://remss.com/missions/smap/salinity/ (nara oOpamenus 16 urons 2021 r.).
[IpocTpancTBeHHOE paspenieHue AaHHbIX cocTaBiser 0,25°, OHM JIOCTYIHBI C
BPEMEHHBIM pa3pelieHueM KaK MECSYHBIM, TaK W 8-THEBHBIM. MeCsSYHbIC JTaHHBIE
UCITIOJIb30BAIMCH JIJIS XapaKTEPUCTUKU pacipeieNIeHus: BOJHBIX Macc, B TO BpeMs Kak 8-
JTHEBHBIE — I BepU(PHUKAIUN JaHHBIX C UCTIOJIb30BaHUEM KOHTAKTHBIX H3MEPEHUH.

Bribop SMAP B kauecTBE OCHOBHOTO HCTOYHHMKA CIIYTHUKOBOM COJEHOCTH
00OCHOBaH PAJIOM METOJUYECKUX MPEUMYIIECTB MO0 CPABHEHUIO C MPEANIECTBYIOMUMHU
CIIyTHUKOBBIMH MUCCHSIMH. [IepBBIM CITyTHUKOM TI0 U3MEPEHUIO COJIEHOCTH C BBHICOKOM
TOYHOCTBIO cTanl eBpomneiickuit SMOS, paboratromumii ¢ 2009 roma Ha OCHOBE
uHTephepomerprueckoro pagromerpa MIRAS [Kerr et al., 2010]. B 2011 roxy 6bu1
samyineH cnyTHUK NASA Aquarius/SAC-D [Lagerloef et al., 2008], onnako B 2015 roxy
OH TIpeKpaTui paboTy u3-3a OTKasza ammapaTypbl. [IpocTpaHcTBEHHOE pa3penieHue
naHHBIX Aquarius coctaBisuio okojio 100—150 kM, Torna kak SMAP [Entekhabi et al.,
2010] u SMOS ob6ecnieunBaroT 3aMeTHO 0oJiee BhICOKOE paszperienue, 40 km u 45-50 km
COOTBETCTBEHHO, IIPU COMIOCTABUMOMN BPEMEHHOM auckpeTHOoCTH 2—3 s [Fournier et al.,
2019].

IIpsamoe comnocraBieane SMOS u SMAP C KOHTaKTHBIMU U3MEPEHUSIMH,
BBITIOJTHEHHOE B paMkax apkrudeckod nskcnemuimu SASSIE, moka3zano, uto o0a
MPOYKTa JJAFOT COMOCTAaBUMYIO IO MOPSIKY BETUYHUHBI OIIMOKY OTHOCUTEIBHO CYOBBIX
JAHHBIX, OJHAKO pACIpPECICHHEe OTOW OMMOKM [0 AaKBAaTOPHUH HEOTHOPOIHO
[Houndegnonto et al., 2025]. B npuOpexHO¥i 30He U Ha 11eabde, B ojioce MupuHoi 150
KM OT Oepera, mpoaykT SMAP nemoHCTpupyeT Jydiiee corjiacue ¢ KOHTaKTHBIMU

n3mepeHusamu, uem SMOS, Torga kak HeoCPeICTBEHHO Y KPOMKH JibJia TOYHOCTE SMOS
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okasepiBacTcs Bhimie [Houndegnonto et al., 2025]. TlockoibKy OCHOBHOW HWHTEpEC
HacTosIeH paboThl CBs3aH MMEHHO ¢ IenbhoBor 30HON UykoTckoro m BocrodHo-
Cubupckoro  Mopeil  3TO  OOCTOSITENIbCTBO  JOMOJHUTENIBHO  MOATBEPKIACT
11e7ecoo0pa3HocTh BeIOOpa SMAP niis penraembix 3a1ad.

To4HOCTH CIYTHUKOBBIX HU3MepeHuid conéHoctd SMAP cocraBmsger okono 0,5
ITEC [Meissner et al., 2019a—6], o1HaKO B apKTHYECKHUX YCIOBHIX OHA CHUXKACTCS M3-3a
HU3KOH TeMIiepaTypsl MOBEpXHOCTH Mopsi. HecMoTps Ha 370, cornacHo [Fournier et al.,
2019], B axBatopuu CeBepHoro JlemoBUTOro okeaHa CpenHssl KBaJpaTH4HAsl OIIMOKa
cocrapisier 1,2 IIEC, cucremarnueckas ommbka —0,16 IIEC, a koadduuuent
KOPPEJSIIMU MEXKTy CHyTHUKOBBIMU U KOHTAaKTHBIMH M3MepeHusiMu gocturaet 0,93, uto

MNOATBCPIKAACT BBICOKYIO TOYHOCTH JaHHBIX.

1.22 JlanHble COYTHUKOBBIX  ajJbTUMeTpPoOB. [[ns  uccinegoBaHus
IIPOCTPAHCTBEHHO-BPEMEHHON N3MEHYMBOCTH TEYEHUM B BOCTOYHOM 4aCTH POCCUMCKOU
ApKTUKH B HacTodled paboTe UCHOJIb30BAINCh KapTHUPOBAHHbBIEC aJbTUMETPUUYECKHE
JlaHHBIC, TMpenocTaBisieMbie cepBucom Copernicus Marine Environment Monitoring
Service (CMEMS). Bepcus nponykra SEALEVEL _GLO _PHY L4 MY_008 047 na
ocHoBe cuctembl Data Unification and Altimeter Combination System (DUACS),
MPEACTABIIAIONINI COO0M rI100anbHbIii MHOTOCITYTHUKOBBIM alIbTUMETPUYECKUM IPOIYKT
ypoBHs1 L4, oxBateBaromyro mepuod ¢ 1993 mo 2024 rr. JlaHHBIH TIPOAYKT
MPENOCTaBsIeT 3HAueHUs aOCONMIOTHOM  nuHamuueckoi  Ttomorpaduu  (ADT),
BBIYKCIICHHBIE KaK CyMMa CITyTHUKOBBIX aHOMaHid ypoBHsS Mops (SLA), moJydeHHBIX
Ha OCHOBE CHHTE3a JaHHBIX C HECKOJBKHX CIIyTHUKOB, W MHOIOJIETHEH CpeaHeu
nuHamudeckod  Tomorpaduu  (MDT). DOTu  mnojis  MO3BOJNSIOT  PacCUUTHIBATH
MOBEPXHOCTHBIE re0CTPOPUUECKHE CKOPOCTH TEUCHUI, KOTOPbIE IIUPOKO MPUMEHSIOTCS
B OK€aHOrpapUueCKUx MCCIEIOBAHUAX KaK KOCBEHHBIE OIICHKHU peabHbIX CKOPOCTEN Ha
OCHOBE TPaJUEHTOB ypOBHsS Mops. JlaHHbIe NpenBapuTeabHO 00pabOTaHbl ¢ YUYETOM
OCHOBHBIX  (PAKTOPOB, HCKaXalOUIMX AaJbTUMETPUUYECKUE H3MEPEHHUS. Y UTEHBI

WHCTPYMEHTAJIbHBIE OMMOKH, aTMOC(EpHBIE U MPUIIMBHBIE onpaBku. K armochepHbM
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OTHOCSITCSI Tpomoc(epHble M HOHOC(EepHas TMOMpPaBKH, a TaKkKe JAUHAMHYECKas
atmocdepnas nonpapka (DAC), yuutbiBao1iasi BRICOKOYACTOTHYIO PEaKIIUI0 OKeaHa Ha
atMocepHoe naBieHue W Berep. [locie Koppekuu Mojisi WHTEPHOJUPOBAHBI Ha
perymspayto cetky ¢ marom 0,125° mo mmpote n monrore. BpeMeHnHoe paspemieHue
COCTAaBJISIET OJIH JI€Hb, YTO MO3BOJISIET UCCIIEI0BATh PA3HOMACIITAOHBIE MTPOLIECCHI.

ANBTUMETPUS U3MEPSET BBICOTY MOPCKOM MOBEpXHOCTH. [0 ropusoHTansHOMY
IpagueHTy a0COIIOTHOM JUHAMUYECKOHN Tororpaduu u3 He€ BOCCTAHABIUBAIOT TOJIHKO
MOBEPXHOCTHYIO TE€OCTPOPHUUYECKYI0 COCTABJISIONIYI0 TEYEHUS Ha BPEMEHHBIX
Macitadax 6osee 10 nHeit u npoctpancTBeHHBIX OoJiee 10 kM. CocTaBisitonias TCUCHUH,
KOTOpasi 4epe3 HaroH, MEpPecTpOMKY YypOBHS (POpPMUPYET TpaJIUCHT IUHAMUYECKON
Tonorpauu, BXOJUT B aIbTUMETPUYECKHE OLICHKU. He BOCIIpOr3BOAUTCS MPEKIE BCETO
areocTpouueckuii BETpoBOH Apeiid (3KMaHOBCKHUI), a TAK)KE MHEPIIUOHHBIE KOJICOAHUS
U JIpyrue Tpolecchl, ci1abo CBs3aHHbIE C MTHOBEHHBIM OTKIMKOM TpaueHTa
JuHaMU4eckol tonorpadun. HecMoTpst Ha 3TH orpaHUYEeHHE, TAKUE JAaHHBIE OCTAOTCS
BOKHEUIITUM MCTOYHUKOM HH(POPMAIIMH MPU aHATU3€ KPYITHOMACIITAOHON IIUPKYJISAIINH
U JOJATOCPOYHBIX TEHJIECHUMH HW3MEHEHUS OKEaHWYECKUX TEUEHUH, OCOOEHHO B
TPYAHOMOCTYIHBIX  palloHaX ApKTHKH, TA€¢ TpoBeneHue in  Situ HaOmoxeHUH
3aTpyIHEHO.

ITouTn Bcst uccienyemMas B JaHHOM paboTe 00J1acTh pacmoiokeHa BhIiie 66° c.1i.
B BbicOkmx mmporax HauOoyiee IIEHHYI0 HMH(POPMALUIO  MPEAOCTaBIISIOT
ATbTUMETPUUCCKUE CITYTHUKH ¢ OOJIBIINM HaKJIOHOM OpOuTHI, Takue kak ERS-2, Envisat,
GFO, CryoSat-2, Saral u Sentinel-3A/B. OgHako 3TH CIIyTHUKHA UMEIOT CYIIIECTBEHHBIC
OTpaHUYCHMS: JUIUTEIBHBIN MEPHOJI IIOBTOPEHUS U3MepeHuit (0T 27 aHel u 6oiee), 4To
3aTpyAHSIET U3y4eHUE OBICTPO MEHSIIOUIMXCS ME30MACIITA0HBIX MPOLECCOB, a TaKkKe
HEBO3MOHOCTh MPSMBIX U3MEPEHUN YPOBHS MOPSI TIOJ1 JIEASTHBIM TTOKpOBOM. [IpopsiB B
uccienoBanusx npowusomiels B 2016 roxy, korma Obu1 pa3paboTaH METO OIEHKH YPOBHS
MOpsI TIOJIO JIBJJOM C HUCIOJIb30BAHUEM BPEMEHHBIX JIEIOBBIX PAa3BOABEB. DTOT MOJXO]

TIO3BOJIWII TTOJTy4YaTh MECSAYHBIEC IaHHbBIE O TMHAMU4YecKor Tonorpaduu B Mope bodopra,
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XOTS WX pa3pelieHUue OCTaBajOCh HEAOCTATOYHBIM /I aHAlM3a ME30MacCIITa0HON
U3MEHYHUBOCTH.

BaxHbIM MPEUMYyIIECTBOM BBICOKMX IIUPOT SIBISETCS CXOXKIEHUE CITYTHUKOBBIX
TPEKOB, YTO 3HAYHWTEIHHO TOBBIIMIAET MPOCTPAHCTBEHHO-BPEMEHHOE pa3peIIeHUe
ATBTUMETPUUECKUX JaHHBIX. DTO JaeT HCCIENOBATEISIM YHUKAIbHYIO BO3MO>KHOCTH
U3yJaTh Me30MaclTaOHyI0 M3MEHYMBOCTH B ApkrmueckoMm Oacceiine [Volkov et al.,
2012, 2013], kak 3T0 OBLIO MPOAEMOHCTPUPOBAHO, HAIIPUMED, MPH aHAIN3E BUXPEBBIX
ctpykTyp B HopBexckom mope [bammaunnkos, @egopos, 2018].

brnaromapst KOHBEpPreHIIMHA CITYTHUKOBBIX TPEKOB B BHICOKHX ITUPOTAX, B TCUCHUE
0e3J1eIHOT0 TIEPHUO/Ia 37ECh YAACTCS MOTYYUTh Jlaxke O0JIbIle U3MEPEHUMN, UEM B CPEITHUX
W HU3KHAX MUPOTax. JIOCTYIMHOCTh JAaHHBIX CYIIIECTBEHHO HM3MEHYHMBA BO BPEMEHH W
3aBHCHT OT JIBYX ()aKTOPOB: COCTOSIHHSI JIEITHOTO IMOKPOBA M KOJMYECTBA OJJHOBPEMEHHO
paboTaIIMX CITyTHUKOB.

JIJIsi BOCTOYHOM 4YacTW POCCUMCKOM APKTHKM XapaKTEPHO HAJIUMYHUE OOIIMPHBIX
JEOBBIX TOJIEH, OCOOCHHO B 3UMHUUN mepuon. [Ipu oOHapykeHHU JibJla B 30HE
CIIyTHUKOBBIX U3MEPEHUN TaKue TaHHbIC UCKITIOYAIOTCA U3 JalIbHEeHIel o0paboTKY U He
UCIIOJIBL3YIOTCS TIPH TOCTPOCHUN UTOTOBBIX IMoJiel ckopocteit [Faugere et al., 2003].

JIOCTOBEpHOCTh CITyTHUKOBBIX albTUMETPUYECKUX H3MEPEHHM B ApPKTHUKE
MOATBEP)KIACHA PSAIOM CICIHAIM3UPOBAHHBIX HMCCICIOBAHUN, TOCBSIICHHBIX HX
Bamuganuu [Volkov et al., 2012, 2013]. B gactuoctu, B padore [Volkov et al., 2013]
OBLJIO TIOKa3aHO, YTO CIIyTHUKOBBIE BBICOTOMEPHI CIHOCOOHBI JIOCTATOYHO TOYHO
OTCIICKUBATh BPEMECHHYIO H3MCHUHMBOCTH YPOBHS MOpPS B ApPKTUYCCKUX PETHOHAX,
BKJIIOYAsi TpUOpexHbIe 30HbI. CpaBHEHHE C KOHTAKTHBIMU U3MEPEHUSIMU Ha O€PErOBBIX
CTaHIIUSX TPOJAEMOHCTPUPOBAJIO XOPOIIEE COTJIACOBaHWE, MPH OSTOM CTaHAAPTHOE
OTKJIOHCHHWE MEXKIYy JBYMs THUIIAMH JaHHBIX, YACTUIHO OOYCJIOBJICHHOE Pa3IMYUSAMU B
MECTOIOJI0KEHUU TOYEK U3MEPEHUI, cOCTaBUIIO OT 2 10 12 cm. Kpome Toro, pe3ynbTaThl
YKa3aHHOTO KMCCIICIOBAaHUS TOJATBEPIUIM BO3MOXKHOCTH MCIOJB30BAHKS aIbTUMETPUHU
JUISL  OTIPENICJICHUS CHHONTUYECKOW W3MEHYMBOCTH CKOPOCTEH TreocTpodUuuecKux

TedeHu#, cornacymwomeiics ¢ apudrepubiMu  ganaeiMu  [Volkov et al., 2013].
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CrocoOHOCTh BAOJBTPEKOBBIX M3MEPEHUI OMpenensaTh TeueHus B paiioHe bepuHrona
poJiMBa TakXke ObLia 3aduKcHUpoBaHa B Oojiee panHux padortax [Cherniawsky et al.,
2005; Woodgate et al., 2012].

JIst MHTEPIPETALMU aTbTUMETPHUYCCKUX OIEHOK BayKHA BEPTHKAIbHAS CTPYKTYpa
OIKCBIBAEMOT0 TIepeHoca B, [10 TaHHBIM 3asKOPEHHBIX U3MEpeHHH ¢ ToMoIsi0 ADCP
[Woodgate et al., 2015; Woodgate, 2018] noka3aHo, BKj1a,1 0apoTPOITHOM COCTABIIAIOMICH
TedyeHui B mposuBe npepbiiaet 80%. Ha Pucynke 1.5 obGmactu 6apoTporHoro moroka
0003HaueHBI CHHUM M YEPHBIM LIBeTaMH. XOTs JAPEH(POBbIC TCUCHUS U MPHIUBBI BHOCST
OTpeICIICHHBIN BKJI/I, TH YK€ HCCIICIOBAHUS ITPOJCMOHCTPUPOBAIIH, YTO OOJIBIIAS YaCTh
CKOpOCTEH TeUeHUI MOXKET OBITh ONMKMCaHa B PAMKax I'€OCTPOPHUSCKOTO MPUOIHUKESHUS
[Woodgate et al., 2015; Woodgate, 2018]. IToaTomy reoctpodudeckast COCTaBIIAIOIIAS,
BOCCTaHaBIIMBacMas 10 aJbTHMETPUH, OTPAXKaeT CYIIECTBEHHYIO YaCTh CTPYKTYPBI

TCUCHU B IIPOJIMBC.
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Pucynox 1.5 — Cxkopoctu Teuenuit B bepunrosom nposmse 11-12 centsiops 2001 u3

[Woodgate et al., 2018]

Ha Pucynke 1.6 oT4ueTniuBo BUIHO, 4TO B paiioHne bepunrosa nponusa (0kosuo 66°

C.111.) HaOJII0/1aeTCsa 3HAYUTENbHO O0Jiee BHICOKASI KOHIIEHTPALUs CITyTHUKOBBIX TPEKOB
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10 CPaBHEHUIO C JAPYTUMHU PETHOHAMH. OJTa OCOOEHHOCTH OOBSACHSAETCS TEM, UTO
nonyJsipHeie anbrTuMmeTpuueckue cnyTHuku cepuit TOPEX/Poseidon u Jason umerot
CTaHJIapTHBIN HAKJIOH opouThl 66°. Ha Pucynke 1.6, a HarsiIHO MOKa3aHO XapaKTepHOE
pacrpeieIeHre TPEKOB UMEHHO JUISl 3TUX CITyTHUKOBBIX MUCCHU.

B 30He bepuHrosa nponrBa cXOAUTCS OKOJIO BOCBMH aJIbTUMETPUUECKUX TPEKOB.
Kaxaplii M3 3THX TPEKOB COAECPKUT B cpeaHeM 19 OTaenbHbIX H3MEPEHUH C
BJIOJIbTPEKOBBIM paspenieHnemM okoyio 7 kM. OpHako, kak BuAHO u3 Pucynka 1.6, O,
KOJIMYECTBO BAOJBTPEKOBBIX U3MEPEHHH CYIIECTBEHHO CHUKAETCS HA PACCTOSTHUHA MEHEE

10 xM ot GeperoBoii JinHUM B paiioHe nmponmBa [Cherniawsky et al., 2005].
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Pucynok 1.6 — INokpeite TpekoB Topex/Poseidon B bepuarorom Mope (a); TO e 4To

s Pucynka 1.6, a B oomactu bepunrosa nposimsa u3 [Cherniawsky et al., 2005] (6)
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1.2.3 ConocrasjieHue B/10JIbTPEKOBBIX " KAPTHUPOBAHHBIX
aJbTUMETPUYECKUX u3Mepennii. KaptupoBaHHas anbTUMETPUSI BEIYUCIIAETCS METOJIOM
ONTUMAJIbHON MHTEPIOJSAIMH Psiia BIOJIBTPEKOBBIX U3MepeHuit. McxoaHoe paspenieHue
BJIOJIbTPEKOBBIX JIAHHBIX COCTAaBIIAET OKOJIO / KM. PacmpeneneHue TpeKoB B pailoHE

MpoJIMBa MpejcTaBieHo Ha Pucynke 1.7.
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Pucynok 1.7 — Touku, B KOTOPBIX TPOBOAWINCH AIIbTUMETPUYECKUE U3MEPEHMUS.
[IBeTom 0603HaueH HoMep cryTHHUKA. [lypmypHas 1uHus 0003Ha4aeT MECTo pa3pesa

JUJT UCCIIEIOBAHUS TEYEHUH B bepMHIrOBOM MpOJINBE

Kak orTmeuanoce BbIlle, B BBICOKMX HIMPOTaxX HaOJIONAETCs MOBBILIEHHOE
KOJIMYECTBO CITYTHUKOBBIX aJbTUMETPUUECKUX TPEKOB, YTO MPUBOJIUT K YBEINYECHUIO
IUIOTHOCTU H3MEPEHUN M, KaK CIEACTBUE, IIOBBIIIAET TOYHOCTh KAPTUPOBAHHBIX
AIbTUMETPUUECKUX JAaHHBIX. ITO 0COOCHHO BaYKHO JIJIS1 F0’KHOM yacT UyKOTCKOTro Mops,
I7I€ CTPYKTYPY TE€YEHHI BBIIEISAIOT MPOCTPAHCTBEHHBIM M BPEMEHHBIM OCPEIHEHUEM.
[Tpu moctpoeHun anbTUMeTprueckux kapt L4 npumenstor nogobHoe ocpeaHenue. Jis
OLICHKH BO3MOXKHBIX TIOTPEUTHOCTEH KapTUPOBAHHBIX MJaHHBIX Ha Pucynke 1.8

IIPpHUBCACHO CPABHCHUC BpCMCHHOﬁ HU3MCHYMUBOCTH MCPHUAMOHAJIBHBIX KOMIIOHCHT
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CKOPOCTH, TTOJTyYEHHBIX U3 KapTUPOBAHHBIX (YPOBEHb 00paboTku L4) 1 BIOIBTPEKOBBIX
(ypoBeHb 00paboTku L3) agbTuMeTpuyecKkux JaHHBIX. O0a BPEMEHHBIX Psijia CTIaKeHbBI
C MCTIOJIb30BaHUEM OJTHOMEPHOIO CKOJIB3SIIIETO CPETHETO 3a OJUH TOJI, a pa3pe3 BhIOpaH
o mupote 66° c.m1. nmpu goiarorax ot 169,5°3.1 no 167,5° 3.1. I3 rpadmkoB BUIHO, 9TO
MEXIy JBYMSI YpPOBHSAMH OO0OpaOOTKM JaHHBIX CYIIECTBYET CHCTEMATUYECKOE
pacxokJIeHUEe OKOJo 2—3 cM/c, OJHAKO O0IIas CTPYKTypa U3MEHYHMBOCTH CKOPOCTH
OCTaeTcsl OAMHAKOBOM. B 4acTHOCTH, U B KAPTUPOBAHHBIX, U BO BIOJIBTPEKOBBIX JAHHBIX
(UKCHPYIOTCS 3aMETHOE YMEHBIIICHHUE CeBEpHOM KOMITOHEHTHI TedeHus B 2002 u 2016
IT., @ TAKXKE UX YCUJICHHE B Psi/ie IPYTHUX JIeT. BhICOKast CTENeHb COrTaCOBAHHOCTH MEXKITY
BPEMEHHBIMU psilaMi  TIoATBepxkAaeTcss Koddduiumentom xoppemsaiuu 0,95, dro

CBUACTCIILCTBYET O HAACKHOCTH KapTUPOBAHHBIX AJIBTUMCTPHUUYCCKUX OLCHOK IIpH

HN3Yy4YCHUU MC)KFOHOBOﬁ W3MEHUYMBOCTH TEUCHUM B 3TOM PEruoHe.
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Pucynok 1.8 — CpaBHeHHE N3MEHYMBOCTHA MEPHUINOHAIBHON KOMIIOHEHTHI CKOPOCTH
110 KAPTUPOBAHHBIM (CILIONIHAS JTUHUS) U BAOJIBTPEKOBBIM (ITyHKTUPHAS JTUHUS)
JAHHBIM, CTJIQKEHHBIM 1-JIETHUM CKOJIB3SIIIHUM CPEIHUM (TIOJI0XKUTENIbHBIE 3HaYEHUS

— CEBEPHOE HAMPABJICHUE TCUCHUI )



o1

1.2.4 CnyrHukoBble aaHHble ajabTuMerpa Surface Water and Ocean
Topography. OTensHOTO BHUMaHUS 3aCIy)KHBAIOT HOBEIKMEe naHHble criyTHuka SWOT
(Surface Water and Ocean Topography). OcHOBHas 1ieib CIIyTHUKA 3aKJIOYaeTCs B
BBICOKOTOYHOM KaprorpadupoBanuu Tomorpaduu BOAHOW TIOBEPXHOCTH. 3amyckK
cnyTHUKa coctosuics 16 nexabps 2022 roga, o3HaMEHOBAaB Hayajlo HOBOW JIIOXH B
JTUCTAHITMOHHOM 30HIMPOBAHWH KaK KOHTUHEHTAJIBHBIX BOJOEMOB, TaK U MUpPOBOTO
OKE€aHa, BKJII0Yasi BRICOKOIIUPOTHBIE apKTU4Yeckre 06sactu. KiltoueBbIM HHCTPYMEHTOM
SWOT sBisercs pamap-unteppepomerp KaRIn (Ka-band Radar Interferometer),
UCIIOJB3YIOMIMN CUHTE3 HWHTEepHEpOMETPUUYECKUX H300paKeHU ¢ JBYX AaHTEHH,
pacniosioxkeHHbIXx Ha 10-metpoBom paccrosinuu (Pucynok 1.9). Dta TexHomorus
MO3BOJISIET TIPOM3BOJUTH JBYXMEPHBIC H3MEPCHHSI YPOBHS BOJHOW ITOBEPXHOCTH C
paspemierneM 10 250 M B HECIVIAKEHHOW BEPCHHM NPOAYKTa W A0 1-2 KM 1o
criiakeHHo. TouHOCTh M3MepeHuid gocturaetr 2—3 cM, uro aenaer SWOT ognum u3
CaMbIX YYyBCTBHUTCIIBHBIX CITYTHUKOBBIX HWHCTPYMEHTOB JUIsI OIIEHKH MOPCKOM
tonorpadpun [Fu et al., 2024]. [ns wucciaemoBaHus HCIOIL30Bajach JKCIIEPTHAs

crinaxeHHast Bepcus npoaykra ypoBus L3 (L3 LR SSH, Expert v3.0.1)
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Pucynok 1.9 — CxeMatuueckoe npeacTaBiICHUE MPOIECca U3MEPEHUN CITyTHUKA
SWOT (a); KonnaectBo n3mepenuii B menbhoBoit uactu MBA (Mopeit BocTounoii

APKTUKH) TIO JAHHBIM CIIYTHUKA ¢ HIOJsI OKTI0ps 2023 1. (0)
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CeBepHblil JIegoBUTBIA OKEaH TPAJIWLHMOHHO NPEICTABIAET COOOM CIOXKHYIO
o0NacTh i COYTHUKOBOTO  MOHHMTOPMHTA  M3-32  BBICOKOM  00JIa4HOCTH,
MPOJOJDKUTEIBHBIX TOJSPHBIX HOYEH, CIIOKHOW JIeI0BOM OOCTAaHOBKM M HHU3KOTO
KOHTpacTa TIOBEPXHOCTH. bDOJBIIMHCTBO MPEABIAYIINX  CIYTHUKOB, BKJIOYAs
abTUMETPhl Ha ocCHOBe 3oHaupoBanus B Haaup (TOPEX/Poseidon, Jason-1/2/3,
Sentinel-3), wmenu orpaHWYCHHBIE BO3MOXHOCTH B TPUOPEKHBIX H MEIKOBOJHBIX
paiioHax, a Takke B 30HaxX ¢ MopckuM JpaoM. CniytHuk SWOT mno3Bosisier nmoiydathb
JIBYMEpPHBIC TOJISI YPOBHS M reocTpopuyecKkux TeueHudd (mumpuHoud ao 120 kM), a He
TOJIBKO BIOJBTPEKOBBIC MPODUIIH KIACCHICCKON «HATUPHOW» aTbTUMETPHH.

Xots udMepenuss SWOT He mokpbIBaloT 30HbI BbIlE 78,5° C.111., TOAABIISIIOIIAS
gactb CeBepHoro JlemoBUTOro okeaHa, BKIIOYAas €r0 KOHTHHEHTAJIbHBIC OKPAWUHBI H
MapIIpyThl TPAHCAPKTHUCCKOU ITUPKYJISINH, IToNagacT B 30Hy Habmonennid. KagecTro
JAHHBIX B OTHUX pailloHaX MOATBEPXKJICHO MPEIBAPUTEIBLHBIMU BaJIHAAIIMOHHBIMU
WCCJICIOBAHMSIM W COTIOCTABJIICHHEM C HE3aBUCHUMBIMH HCTOYHUKAMH (HAIpuMep,
JTaHHBIMU ApudTepoB, OyE€B, JIEMOBBIX CTaHIMU W Mojesei). TodyHOCTh u3MepeHui
YPOBHSI MOPCKOM TOBEPXHOCTH B APKTHUKE COXpaHSETCS HAa YpoBHE 3—5 CM Jaxe B
MPUCYTCTBHM MOPCKOTO JIbAa, Onaromaps aaroputMaM (UILTPAIlMd W MACKHPOBAHUS
JI€OBBIX y4acTKOB. OTHAKO MPU BHICOKOM KOHIIEHTPAIIUH INIOTHOTO MHOTOJIETHETO JIbJa
BO3MOYKHBI JIOKAJIbHBIC YXYAIICHNS CUTHAJIAa U MOSBICHUE MPOMYCKOB JaHHBIX. TeM He
menee, SWOT ocraércsa Hambosee MPOABUHYTHIM HHCTPYMEHTOM I MOHUTOPUHTA
npubpexHoi Tonorpadu U AUHAMUKA B apKTUYECKHX MOPSX, OCOOCHHO B JIEIOBOM
MIPUKPOMOYHOM 30HE, a TAK)KE B pAlOHAX C BBICOKOW CE30HHOM M3MEHYUBOCTHIO.

Takum obpazom, SWOT sBiseTcs BaXXKHEHIIIMM HUCTOYHHUKOM HAOJII0IaTEIIbHBIX
JAHHBIX B ApKTHKE, e AeUIMT in-situ HaOII0IeHH 0OCOOEHHO OCTPO OUIYIIACTCS B
3UMHAE W BECEHHHE TMepuonbl. Ero wucmonp3oBaHHE TO3BOJSET CYIIECTBEHHO
MPOJIBUHYTHCS B MIOHUMAHUU JUHAMUKHA MOPS U KIIMMATUYECKUX TPOIECCOB B YCIOBUIX

CTPEMUTEIBHO MEHSIOIUXCA yciaoBuid CeBepHOro JIemoBUTOro okeaHa.
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1.2.5 Jlannblie peanajau3oB, iN SitU m3MepeHHsi, CMIYTHUKOBbIE MPOIYKTHI.
AHaNM3UPOBATIUCH CPEAHEMECSYHBIE M €XKEIHEBHBIE TOJII CKOPOCTH, TEMIEPaTyphl,
COJICHOCTH o JAHHBIM peananusa GLORYSI12vl, IPOIYKT
GLOBAL_REANALYSIS PHY_001 030 (mara oOpamenust 25 centsops 2025 1.).
bonee moapobno mpoaykr omucan B otdere QUID 001 030. Peananu3 ocHoBaH Ha
rnobanpHOM cucteme 1/12° Mercator Océan [Lellouche et al., 2018]. Mcmonb3yetcs
MOJIeIb 00IIeH MUpKyIsaiuu okeana/Mmopckoro jgpaa NEMO 3.1 ¢ 50 BepTUKaJIbHBIMU
YPOBHSIMH U JIOCTyHNHbIMU ropuzoHtamu 10 5900 m. VYcBauparorcsa nanaeie CMEMS
BJIOJITPEKOBOI'O aJlbTUMETpa (aHOMaiusi ypoBHSL MOpsi — SLA), naHHbIe CITyTHUKOBOM
TEMIepaTypbl W KOHICHTPAIlMd MOPCKOTO JibJia BMECTE C IOJy4YeHHBIMH IN Situ
BEPTUKAJIbHBIMU NIpoduiiaMu Temrepatypsl U coieHocTH (T/S) u3 6a3sl ganabsix CORA.
[IpogykT xopomo ce0s TMOKa3blBaeT MO KPUTEPUI0 TOYHOCTH JAHHBIX U
MPOCTPAHCTBEHHO-BpeMEHHOT0 (AoctyneH ¢ 1993 roma) mOKphITHS MO CPaBHEHHIO C
aHaJIormuHBIMU Tipoayktamu [Liu et al., 2022]. Jns anamu3a nporeccoB B IIeabGOBOM
30H¢ YyKOTCKOrO MOPSI HMCIOJb30BAINCh MEpPBbIE 22 TOPU30OHTA C MaKCUMAaJbHOU
riyounoir 77 M. KiroueBoe mnpeMMyIIecTBO HOBOTO MPOJAYKTa IO CPABHEHUIO C
NPEeAbIAYIIMMA BEPCUSIMU 3aKJII0YAETCS B BO3MOXKHOCTH Pa3peliuTh ME30MAacIITa0HYyIO
JTUHAMUKY.

B pabore Takxke MCHOJB30BAINCH JaHHBIE APKTUYECKOIO OKEAHWYECKOIO
npoaykta TOPAZS nmns 2023 r. Cucrema pazpaborana B HopBexckom 1eHTpe
nuctanimonHoro  3oHaupoBanuss (NERSC) wu  skcmmyatupyercs  Hopaexckum
MeTteoposiorudeckum nHCTUTYTOM (MET Norway), mpoayKThl pacipOoCTpaHsItOTCs yepes
Copernicus Marine Service
(mponykt ARCTIC ANALYSISFORECAST PHY 002 001). TOPAZS npencrasusiet
co00# 00aNbHYI0 CUCTEMY aHaJIU3a M MPOTHO3a (PU3MYECKHUX MMapaMeTPOB OKEaHa U
MOPCKOTO JibJia JUisi APKTUUECKOTO PernoHa. B oCHOBE CUCTEMBI JIEXKUT OKEaHUYeCKast
monenb HYCOM (Hybrid Coordinate Ocean Model) u nempoBas moaens CICEvS.1.
[IpocTpaHcTBEHHOE pa3pemieHne MOJENIM COCTABJSIET OKOJO 6 KM B MOJSPHOU

crepeorpaduueckoit mpoekmuu. [1o BepTukanu moaens nmeet 50 THOPUIHBIX YPOBHEH,
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YTO TO3BOJISICT JIETAIBHO OMHUCHIBATH BEPTHKAIBHYIO CTPYKTYPY BOAHBIX Macc. [lns
ACCUMUWJISIIUU JITAHHBIX McroJib3yercs aHcamOnesbid ¢puinbTp Kanmana (EnKF) co 100
YylleHaMH aHcaMOis. YCBaMBaloTCAd CIENYIONIME THUIBI JaHHBIX: CITyTHHUKOBAas
aNbTUMETPHUsI (AaHOMAIMH YPOBHS Mops, SLA), CyTHHKOBas TeMIIEpaTypa NOBEPXHOCTH
Mopst (SST), cnyTHHKOBBIE JaHHBIE O KOHIEHTpauu mMopckoro jpaa (SIC), a Takxe
BEPTHUKAJIbHBIE MPOPIIN TEMIEPATYPHI U CONEHOCTU U3 0a3bl in situ HAOIIOACHUIA.

JlaHHBIE O CKOpOCTH BeTpa Ha BbicoTe 10 M momydeHsl u3 peaHanmza ERAS.
JlaHHBIN peaHann3 — 3T0 mnaroe mokoyienue peananmmza ECMWF (European Centre for
Medium-Range Weather Forecasts). ERAS sBisiercss mpoopKeHUEM pa3BUTHA OoJiee
panHero peananuza ERA-Interim. Mcnonb3oBanics mMaccuB 3a 1993-2024 rr. JlanHble
JIOCTYIHBI Ha pecypce https://cds.climate.copernicus.eu/ (mara obpamenust 12 HOSIOps
2025 r.). BpemenHnoe pasperienre cocTaBiseT 1 yac, a IpoCTpaHCTBEHHOE pa3perieHne
— 0,25°. Ilpu comocTaBleHUH IIECTH AaTMOC(EPHBIX pEaHATU30B C JIAHHBIMH
nperdyromeit cranuuu N-ICE2015 k ceBepy ot llInuudeprena ERAS nmokazan ogau u3
JY4YIIUX CTATUCTUYECKUX  XapaKTEPUCTUK IO CKOPOCTH BETpa Cpeau  Bcex
paccMoTpeHHBIX TTpoykToB [Graham et al., 2019]. Banunanus 30 HAIBHOM KOMITOHEHTHI
BeTpa ERAS HenocpecTBEHHO 1O CTaHIMOHHBIM HaOoAeHusIM 0. Bpanrens 3a 1979—
2022 rr. Takke MOATBEPJMJIA XOPOIIEE COIIaCue CO CPEAHEMECAYHBIMU JTAaHHBIMU B
akBatopuu Yykorckoro Mops [Ross et al., 2024].

B HekoTophIX ciydasx Takke HEOOXOAUMBbl OBbUIM JaHHBIE CPEIHEMECSYHOTO
peananusa. Mudbopmarus o ckopocT BeTpa Ha BbicoTe 10 M ObL1a MogyyeHa o JaHHbIM
peananu3a Merra Ha noptane https://disc.gsfc.nasa.gov/datasets (mara oOparmenus 20
centsiops 2020 r1.). JlaHHBIE TIPENCTaBISAIOT COOOM TMOJS CKOPOCTH BETpa C
IPOCTPaHCTBEHHBIM pazpemienuem 0,5°%0,66°.

HenpepriBHBIC N3MEPEHHS COIEHOCTH TIOTYYEHBI B TOBEPXHOCTHOM CJIO€ B 73-M U
78-m peiicax HUC «Axanemux McrtucnaB Kenmpi» ¢ MCMONb30BaHUEM MPOTOYHOM
CUCTEMBI, OCHAIICHHOW TepMocainuHorpadoM. Boay st uamepenuit Opanu ¢ riayOuHbI

2-3 M.


https://cds.climate.copernicus.eu/
https://disc.gsfc.nasa.gov/datasets?project=MERRA
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JIns uccinenoBaHMs MOBEPXHOCTHBIX XapPaKTEPUCTHK HAPYIICHHH CIUIOIIHOCTH
JICIOBOTO TOKPOBA HCIOJIB30BAIMCh C€XKCTHCBHBIC JaHHBIC HAa OCHOBE HW3MEPCHUIA
npu6opa MODIS ¢ paspemennem 1 km? (https://doi.org/10.1594/PANGAEA.955561,
nata oopamienus 30 ssaBaps 2024) [Willmes et al., 2023]. lannbie mpeacTaBIsIOT co00H
NPOCTPAHCTBEHHOE pacHpesie/icHe IIIeCTH KaTeropwii: MOpCKOW Jien, o0Jaka,
apTedakThl, HapyIIeHHE CIUIOIIHOCTH JICAOBOTO IMOKpOBa (MMEHYEMBIC Hajiee TaKkKe
JICTOBBIMU TPELIMHAMH), OTKpBITas BoJa W 3emiisi. IIporiecc ompeneneHus, K Kakou
KaTErOpUU OTHOCHUTCS ITUKCEI MPOYKTa B pa3HbIC MOMEHTBI BPEMEHH, ITOIPOOHO ONUCaH
B pabote [Reiser et al., 2020]. Taxkxe MCIOIb30BATUCH CHUMKH co criryTHuka MODIS-
Aqua B OINTHYECKOM JMarna3oHe, MOJTYYCHHBIC C pecypca

https://worldview.earthdata.nasa.gov/ (nara odparmienus 15 nexadps 2023 1.).

Jlns aHanM3a MCHOJB3YIOTCS KOHTAKTHBIE 3asKOPEHHbIE H3MEPEHMsS] CKOPOCTH
tedeHuil B bepunrosom nposuee no ganasiM ADCP (Acoustic Doppler Current Profiler).
N3mepenuss  gocTynmHsl Ha  ropuzoHrtax 2-44 M ¢ marom 2 M.
https://pscfiles.apl.uw.edu/woodgate/BeringStraitArchive (narta ooparmienus 15 despais
2026 1.). Ha Pucynke 1.10, a yka3zaHbl MECTOIIOJIOKEHUSI TOCTAHOBOK 3asIKOPEHHBIX OyeB
B akBaTOpUM UyKOTCKOTO MOPS, a TAK)KE TUIIUYHASI KOHCTPYKIIUS U3MEPUTEIISI TEUECHUN
1.8, 6. Touka Al HaxoaHWTCs OCEPEUHE 3aMMaIHOTO (CHOMPCKOTO) KaHasa, a Touka A2
HaXOJUTCS B CEpPEAUHE BOCTOYHOIO (CO CTOPOHBI AJSICKM) KaHana. A3 HaxoIutcs
npuMepHO B 30 MOpPCKHMX MWJIIX K CEBEpPy OT OCTpOBOB /[mommma m meHee 4yem B 1
MOPCKOM MUJIE€ K BOCTOKY OT JIMHUU UCKJITIOYUTENbHON SKoHOMUYeckoil 30861 CIITA. Kak
OTMEYAJIOCh paHee, M3MEPEHHS, MOJIydYEHHBIE C TOMOIIBI0 3agKOPEHHBIX CTAHIIUH,
OorpaHUYeHbl 10 BpeMeHU. [lomHbIe BpeMeHHBIE PSbl JaHHBIX HEJAOCTYIIHBI JIJIi BCETO
UCCIIEyEMOTO TEepUOoAa, MOCKOJIbKY B OTHAENIbHBIE T'OJbl YCTAHOBKA M3MEPUTEIBHBIX
KOMILJIEKCOB HE TMPOM3BOAMIIACH, a TakKXKe€ MMEITCS MpoOebl, O00YCIOBICHHbBIE
TEXHUYECKUMHU TPYIAHOCTSIMU — B YaCTHOCTH, HEBO3MOKHOCTbIO BOCCTAHOBIICHHS WIIH
W3BJICUCHUS 3agKOPEHHBIX UW3MepuTenel TedeHuil. HawmOomnbiiee KOIWYECTBO
HaOroIeHni 3aukcrpoBaHo B Touke A3, 4TO CBS3aHO KaK C PETyJISIPHON MOCTaHOBKOM

00OpyZ0BaHUS B ATOM 0OJACTH, TaK U C €€ TUAPOJIOTUIECKON 3HAUUMOCTHI0. IMeHHO B


https://doi.org/10.1594/PANGAEA.955561
https://tc.copernicus.org/articles/17/3291/2023/#bib1.bibx70
https://tc.copernicus.org/articles/17/3291/2023/#bib1.bibx70
https://worldview.earthdata.nasa.gov/
https://pscfiles.apl.uw.edu/woodgate/BeringStraitArchive
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paiioHe TOYKH A3 MPOUCXOAUT CIMSHUE PA3IUYHBIX BETBEH THUXOOKEAHCKUX BOJ,
NOCTyMaIMX B ApkTudeckuil Oacceiin uyepe3 bepunroB mnponus. biarogaps stomy
JaHHasi 00JIacTh NPENCTaBIIIET COOOM KIIOUEBYIO 30HY /IS aHalIW3a CTPYKTYphl U
M3MEHYMBOCTU TPAHCTPAHUYHOTO MOTOKa Mexay Tuxum u CeBepHbiM JlemoBUTHIM
okeaHamu. BeiOopka HaOI0/IEHUI B 3TOM TOUYKE MO3BOJISET MOMYUYUTh HauboJIee MOJIHOE
MIPEJICTABIICHUE O XapaKTepe BOJOOOMEHAa W €r0 JUHAMUKE B KOHTEKCTE W3MEHEHUI
KJIMMaTHYECKOW M TUAPOPU3MYECKON OOCTAaHOBKM B peruoHe. Jlisg wucciegoBaHus
CKOpocTel TedeHuil mo 3askopeHHbIM u3MepeHusm ADCP B Hactosimeit pabore
WCITOJIB30BAJIMCh JIaHHBIE, MOJydeHHble B Touke A3. OmmcaHue OCHOBHBIX JaHHBIX,

UCIIOJIb3yEeMbIX B paboTte, npeactasieHo B Tabmure 1.

Not to scale
ANCHOR ‘

a

Pucynox 1.10 — CnyTHUKOBO€E M300pakeHHE TeMIEpaTypbl MOPCKOM MOBEPXHOCTH
C MECTaMHM 3asIKOPEHHBIX U3MEpUTEIIe OTMEUEHHBIMU TOUKamu 26 aBrycra 2004 r.
(a); TumnuHas KoHcTpyKuUs udmepurens B bepunrosom Ilponuse ¢ 2007 r. (He B

macirta0e) (0); moasem 3asikopernoro oys A3-03 (8) uz [Woodgate et al, 2015]
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Tabnuna 1.1 — OcHOBHBIE UCTIONB3YyEMbIE JaHHBIE

[Tapamerp [Tpomyxt/ Hcrounuk Cerka o Bpemennoe | Ilepuon
CnyTHUK IIPOCTPAHCTB | Pa3pELICHUE
y
Ckopoctp  |GLORYS12v1 | Copernicus 1/12° 1 nenn 1993
TCUYCHUH, —
npeiida nbaa, 2024
TEeMIIepaTypa,
COJICHOCTH
[ToBepxnoctHas | SMAP L4 remss.com/ 40 kM 1 neHn 2015
COJIEHOCTH missions/s —
MOopst map 2024
CkopocTb BeTpa ERAS Copernicus 0,125° 14 1993
Ha BeicoTE 10 M —
2024
Temmeparypa |MODIS-Aqua fpceancolor.g 4 xm 1 neHn 2003
MOBEPXHOCTH sfc.nasa.go —
OKeaHa v 2024
Ckopoctu ADCP- BeringStrai 2 M 110 30 muH 1990
TECUCHUI uamepurenu | tArchive rmyOuHe —
(in situ) 2024
YpoBeHb Mops, DUACS Copernicus 0,25° 1 neHn 1993
reocTpoduieck -
1€ CKOpOCTH 2024
TEYEHUUN

1.2.6 Moaear MupoBoro okeana. Mojenb HHUPKYJIAuud MwupoBoro

pcain30BaHa Ha 0a3e KOMILIEKCAa YHCIIEHHOTO MOJCIUPOBAHUA AWMHAMUKHU

OK€aHa

OK€aHa
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NEMO Bepcunm 3.6 [Madec et al., 2016]. [TapameTpsl 1 BXOJHBIE JaHHBIC TJIOOATBHON
KOH(QUTYpallii OCHOBAaHBI HAa HAXOMSIIUXCS B OTKPBITOM JOCTYI€ JaHHBIX OTYETa
[Grieco, 2015]. 3a ocHOBY B3siTa KOH(MUTYpalUs TJI00AJLHOTO OKeaHa ¢ pa3pelIeHueM
0,25 rpanyca, pazpaboTaHHasi AJis SKCIIEPUMEHTAIBHOM CUCTEMBI TPOTHO30B MOpCKOTO
rugpodusuueckoro uacruryta (MI'N) [Korotaev, Mizyuk, 2025]. B ceBepHBIX 1mpoTax
pasperieHre T0XOauT 10 12 KM, 9TO MO3BOJIAET ACTAIBHO OIMKCHIBATH IMPOIECCHl B
ApxTudeckoM perruone. [ uapoamHaMuIecKii 0JIOK MOJICIIBHOTO KOMITJIEKCA OCHOBAH Ha
CHUCTeME NPUMHUTHUBHBIX YypaBHEHWH TUAPOJAMHAMUKH B TpHOIMKEHWH byccuHecka,
TUAPOCTATUKUA W HECKMMAEMOCTH KUKocTH. [Ipu 3ToM ucnonb3yercst hopma I'pomexn

— JIam6a. Torma mis mpaBoro 6aswuca |, J, K (K — HanpaBiieH BBepX) ypaBHEHHS UMEHO BU/I:

ou wou 1 0 /ps+py
_ = - 2 2y - - - S u u
ot = CH v =g v = o8 8161( Py )+D + 5, (118)
ov 1 0 wov 1 0 (ps+pn
o (2 2y rs _rh v v
ot €+ u ZeZGI(u +v) e; 0K 8261( Po )+D + £ (1.19)
Opn
=% = ~P9es, (1.20)
ow
== e (1.21)
m__1]9 jn az)+2 Jn dz)|+P—E+R 1.22
ot e;e; |01 ©2 —Hu ‘ dj “ —Hv ‘ ' (1:22)
6T__ 1 /9, Tuw)  deTv) 1 a(Tw) T T
= e1e2< 2+ 2o ) e DT, (1.23)
aS _ 1 (0(exSu)  d(e1Sv)\  109(Sw) | s, s
o = e1e2< 220 2o ) D P, (1.24)
p = p(T,S,z(K)), (1.25)
1 [(d(e;v) 0(equ) 126
~eje, \ 0l a ) (1.26)
1 [d(e,u) 0d(eqv)
=ee ( 37 + ) (1.27)

Ds = —pPgn, (1.28)
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1
2 2
= (a+ Z) cos <p + (g—(f) ) (1.29)
5 1
2
= (a+ Z) cos <p + (%—?) , (1.30)
0z
e, = (ﬁ) (1.31)

rie U, V, W — KOMIIOHEHTBI cKopocTH B Oasuce (1, |, K);

(1, J, K) — kpuBOIHHCIHBIE KOOPAMHATHI MOEIIH;

€1, €2, €3 — MacIITaOHBIC MHOKHUTEIH,

a — paguyc 3emiu

f — mapamerp Kopuonmuca;

{ — oTHOCHTEIbHAS 3aBUXPEHHOCTD;

Y — TUBEPTCHITUS TOPU30HTAILHON CKOPOCTH;

g — yCKOpeHue CBOOOIHOTO TMaJICHHUSI;

p — TUIOTHOCTB;

Po — OTCUETHAS TJIOTHOCTb;

Ph— THAPOCTATHIECKOE JTABIICHNUC;

Ps— MaBJeHUE HA YPOBHE MODS;

1 — BO3BBIIICHHE CBOOOTHON TTOBEPXHOCTH;

H — rimyOuHa 3aneranus qHa;

T, S — moTeHMaNbHAS TEMIIEpATYpa U COIEHOCTD;

D%, DV, DT, DS — napameTpusanus TypOyJIeHTHOrO 0OMeHa JUIsl ypaBHEHHIA
JBIDKCHUS, TIEpeHOCca TeIjia U CoJien (MMITyJibca, TEeTIa, COJIN);

F%, FY, FT, FS5— rpanuuHble ycI0OBUs HA OBEPXHOCTH /IS YpaBHEHUIA
JBIDKCHMS, TIEpEHOCA TEIIa U COJIH;

P, E, R — ocanku u ucnapenue, pe4Hou CTOK;
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OCTaJIbHbIE 0003HAaYEHUsT OOLLETPUHSATHIE.

ATtMochepHoe BO3IEHCTBUE MOJTYYEHO MO pe3yibTaTtaM paborbl cucteMbl GFS

(URL: https://nomads.ncep.noaa.gov/) JIist 3Toro MCroyib3yOTCs MOJIsT TEMIIEPATyphl U
BJIQ)KHOCTH BO3/lyXa Ha BBICOTE 2 M, KOMIIOHEHThI TOPU30HTAIbHON CKOPOCTH BETpa Ha
BbicoTe 10 M, MOTOKM HHUCXOIALIErO JJIMHHOBOJHOBOTO M KOPOTKOBOJHOBOIO
U3JyYEHUs, CYMMapHbIE OCaJKU U OCaJKU B TBEpoH (a3ze.

['opusoHTanbHBIE  TypOyJEHTHBII OOMEH i1 UMIYJbCa ONHUCHIBAETCA
OurapMoHU4ecKkuM oneparopom. [Ipu 3Tom K03 pGULIUEHT 3aBUCUT OT KyOa 30HAIIBHOTO
pasMepa SYENKH U €ro MaKCUMaslbHas BeanunHa papHa —5x107 m*/c. [luddysus Termna n
COJIM MO TOPU30OHTAIA ONUCHIBAETCS TaKKe€ OMIapMOHUYECKMM ONEPATOPOM C
KO3((PUIIMEHTOM, 3aBHUCSIIUM OT BEIUYMHBI TOPU3OHTAIIBHOIO pa3Mepa SYEHKH C
MaKCUMaJIbHOM BennuuHoM —1x10° M¥/c.

BeptukanbHoe nepememuBanue B 0a3zoBoi  koHpurypaumun ~ORCA025
napaMeTpHu3yeTcs cxeMoil TypOyaeHTHoH kuneTuueckoi suepruun TKE [Grieco, 2015];
IpU KOHBEKTHBHOW HEYCTOWYMBOCTH IIPUMEHSETCS YCWICHHAas BEpTHUKaJIbHAs
mud¢ysus. [lo BepTuKamu UCHOIB3YIOTCS Z-YPOBHH C CTyIIEHHEM Yy moBepxHocTH (50
TOPU30HTOB).

B npornoctuueckoit cucreme MI'M PAH nns rnmoGanbHON KOH(Urypamuu
UCIIOJIb3YETCSl YNPOIIEHHAs CXeMa acCUMWIALMM HalOmoneHuil. Pemenue Mopaenu
pelakcupyeT K CYTOYHBIM TpPEXMEPHBIM MOJSAM TEMIIEpAaTypbl W  COJIEHOCTH,
BOCCTAaHOBJICHHBIM IO CIYTHUKOBBIM JaHHBIM [Korotaev, Mizyuk, 2025]. Tekymas
BEpCHsl CUCTEMbl HACTpoeHa Ha padOTy C ONEpaTUBHBIMHU JaHHBIMU. bonee cioxHbIe
BapUAllMOHHBbIE WJIM aHCAMOJIEBbIE CXEMbl ACCUMWIALIMM B HACTOsSIIEH paboTe He
MPUMEHSITUCK.

I'moGanbHast KoH(pUrypamusi Y4YUTBHIBAET CPETHEMHOTOJIETHHE EXKEMECSUHbIC
BEJIMYMHBI PEYHOTO U MPUOPEKHOrO CTOKA 99 KpynmHEHIIMX pedHbIX cucteM mupa. s
aHaJln3a BIUSHUS PEYHOTO CTOKA Ha TUAPOJIOTMUECKUN PeKUM APKTHUECKOro Oacceiina

UCIIOIB30BAJIOCH J1Ba pacueTa st 2023 T ¢ yueTom peuHoro croka u 6e3 Hero (R = 0).


https://nomads.ncep.noaa.gov/
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Peunoii ctok otkntoyancst B oomactu ot 100 qo 180 °B.n. UncneHHbBIN 3KCIIEPUMEHT Ha

YyBCTBUTEJIBHOCTh K PEYHOMY CTOKY OIKCAH B 1I. 3.5.

BruiBoabI k riase 1

Mops BoctouHOM APKTHKH XapaKTEPU3YIOTCS MPEUMYILECTBEHHO MEJIKOBOIHBIM
menbhoM U Ce30HHBIM JieAOBBIM MokpoBoM. C Hawama 2000-x rofoB HabmrogaeTCs
CHI)KCHUE CPEIHEM MHOTOJIETHEN JIENOBUTOCTH, a TAaKXE POCT TeMIepaTypbl M
COJIEHOCTH Ha 1menbdhe YykoTCKoro Mops.

IToTok BoJ uepe3 bepuHIoB IIPOJUB IEMOHCTPUPYET BBIPAKEHHYIO MEKI'OJI0BYIO
U3MEHYMBOCTh,  OOYCIIOBJICHHYIO  Kak  JIOKQJIbHBIMM  BEeTpaMH, Tak U
KpYIHOMACIITa0OHBIMU ~ OKE€aHOrpapuuecKUMU U aTMOC(EPHBIMU  MPOLECCAMMU.
Benymyro pons urpaer nepenan ypoBHsA Mexay Tuxum u CeBepHbM JlenoBHTBIM
OKE€aHaMHU.

3uMOH YCUIIEHHE CEBEPHOTO BETpPa CIOCOOCTBYET CHIXKEHHUIO MOTOKA B MPOJIUBE.
Hapymienust crijiomiHOCTH JIE0BOTO NOKPOBa, (OPMHUPYIOLIUECS IO BO3JACHCTBHEM
BETPOB M OATUMETPUUECKUX OCOOEHHOCTEH, CYIIECTBEHHO BIUSIOT HA BEPTUKAIBHOE
TypOyJICHTHOE TIepeMeIInBaHue, OOMEH TeIia U COJIH.

KoHTakTHBIE U3MEpPEHUS U HA OCHOBE YHCIEHHOTI'O MOJIETUPOBAHUS MOKA3bIBAIOT
CYILLECTBEHHYIO MEXTOJIOBYIO U3MEHYMBOCTh PACTIPOCTPAHEHUSI THXOOKEAHCKUX BOJAHBIX
macc B YykorckoM mope. Peunoit ctok (ocobenno Jlenst u Konbimbl) B Boctouno-
Cubupckoe u Mope JlanTeBbIX NMPUBOIUT K (POPMUPOBAHUIO OOIIUPHBIX OMPECHEHHBIX
30H. BoctouHo-Cubupckoe npubpexHoe teueHue, GopMUpyeMoe B TOM YHCIIE PEUHBIM
CTOKOM, MOKET PaciupoCTpaHAThCA 10 UyKOTCKOrO MOpPS M BIIMATH HA PaCIpeicIIeHUE
TUXOOKEAHCKUX BOJ B APKTHKE.

HecMoTpst Ha aKTHBHBIE HCCIEAOBAHMS, OCTAIOTCA HEAOCTATOYHO M3Y4YEHHBIMH
MEXaHU3Mbl MEXI0J0BOM H3MEHUMBOCTH KOH(UrypalMd BOAHBIX MacC B PErHOHE,
nepeHoca 4epe3 bepuHTrOB MpOJIMB M B3aUMOJACHCTBUE JIOKAJIBHBIX M IJIO0ATbHBIX

(bakTopoB, 0COOCHHO B 3amaHON 4acTH YyKOTCKOTO MOPS U B 3UMHUMN TIEPHO/I.



62

B pabGore mpoBOAWTHCS KOMILIEKCHBIA aHAdW3 CIIyTHUKOBBIX JIAHHBIX,
3asikopeHHbIX u3Mepenuid ADCP B bepunroom nposnuse, a Takxke JaHHBIX peaHaIN30B
(GLORYS12vl, ERADS). Jlns ommcaHuss HMOBEPXHOCTHBIX IIOJCH TeMIepaTypbl H
cosiéHoctu Opanuck ganueie MODIS-Aqua u SMAP. Anstumerpuueckue nosist DUACS
WCTIOJTb30BaHBI JIJIS1 aHAJIN3a YPOBHS MOPS U reocTpouueckux TedeHuid. [t OTaenbHbBIX
3a1a4 MCMOJIb30BAIMCH pACUETHI MOIes It MupoBOro okeana. JlJist ucciie10BaHus J€I0BOU
JTUHAMHKHU HCIIOJIb30BaJICSl CITyTHUKOBBIA IMPOIYKT Ha OCHOBE HM3MEpEHHMU mpudopa
MODIS. Marepuaisl nepBoii 1aBsl onmyoauKoBaHbl B padoTax [XKyk, Kyopsikos, 2021;

Zhuk, Kubryakov, 2021; Zhuk, Kubryakov, 2023; XXyk, Kyopskos, 2026].
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I'JIABA 2 PACITPOCTPAHEHUE TUXOOKEAHCKHUX BOJ1
B YYKOTCKOM MOPE

2.1 BogooOmen B bepuHrosom npoJsiuse

2.1.1 CpaBHeHHe MHOrOJeTHHUX JAaHHbIX pea”nain3a GLORYS12vl,
aJIbTUMETPHUHU U KOHTAKTHBIX JaHHBIX ADCP B Bepunrosom npoJmse. CpaBHeHUE
CPEIHEMECSIUHON CKOPOCTH TE€UYEHMsI, U3MEPEHHOMN 3asIKOPEHHBIMU OysIMU B TOuke A3
(Pucynok 1.8, a), ¢ nanaeiMu GLORYS12v1 u anstumerpun (DUACS) BbInONHEHO 117151
obmero mnepuona HaOmogeHur 1997-2024 rr. ComocraBiieHHE MNPOBOIUIOCH IS
MEPUIMOHAIBHOM KOMIOHEHTHI ckopocTH (Vy). Mcnonp30Baiuch CKOPPEKTUPOBAHHbBIE
no metoauke [Woodgate et al, 2015] psinbi, BKITIO9aroIIue monpaBku C y4ETOM TITyOHHBI
WHCTPYMEHTOB U MPONYCKOB B JaHHbIX. OCHOBHOW aHAJIN3 IPOBOJWIICS IO MECSLAM,
KOTJa OJHOBPEMEHHO JOCTynHBl AaHHble ADCP M COOTBETCTBYIOIIETO MNPOIYKTa
peaHanu3a/anbTUMETpun. J[aHHBIE AIBTUMETPUU M pPEAHAIM3a MHTEPHOJUPOBAINUCH B
touky usmepenuit ADCP. [lanHble peananusa yCpeaHsUIUCh 1o TIyOuHe.

Ha Pucynke 2.1 mpeacraBiieHa cpefHEMECTIHAS H3MEHUYNBOCTh MEPHIUOHATBLHOM
KOMIIOHEHTbl Te4YeHWi B bepuHroBoM mponuBe 1o TpeM HabopaMm JaHHBIX.
HabGmrogaronuecss Bapuanmu CKOpOCTH HaxopsTcss B mpexaenax ot 0,1 mo 0,5 wm/c.
MakcumanbHble 3HAYEHUS CKOPOCTH, KaK IMPaBUIIO, OTMEUYAIOTCS B JIETHE—OCEHHUU
NEPUOJ, TOIZAa KAaK B 3MMHE—BECEHHHE MECALbl CKOpOCTHM Hmke. Bce Tpu psna
BOCITPOU3BOJASAT OOIIMI CE30HHBIM XOJ, OAHAKO A0COJIOTHBIE 3HAYEHUS Pa3IMYaArOTC.
Taxxe HaOMIOIIOTCSA UIEHTHYHbIE OCOOCHHOCTH M3MEHYMBOCTH, HAllpUMEP MUHUMYM B

nekadpe 2006, 2019, makcumym B okTsi0pe 2016.
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Ananmuz auarpamMmm pacCCsHUs IMOKa3bIBACT, YTO AAHHBIC PCAHAJIN3ad U AJIbTUMCTPUU

Pucynok 2.1 — CpenneMecsiuHast "3BMEHYUBOCTh MEPUANOHATIBHOW KOMIIOHEHTHI

ckopoctu (Vy) Teuenuii B bepunrosom nposuse B Touke A3 no nanaeiv ADCP (a);

BOCIIPOU3BOAAT M3MCHYMBOCTL MCPHUAMOHAIBHOM CKOPOCTH,
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ADCP. Ilpm 3TOM METpPUKM COOTBETCTBUS paszinyarorcs. JlaHHble peaHanu3a
GLORYS12v1 nyuie moka3bsiBaeT BPEMEHHOE CXOJICTBO C KOHTAaKTHBIMH JIaHHBIMH.
Koaddumment xoppensiuu (K) ¢ ADCP cocrasnsier 0,863 npu yncie cpaBHUBaeMBbIX
MmecsiieB (N) 322. OnHako peaHann3 CUCTEMATHYECKU 3aBBIIIAECT 3HAYEHUSI CKOPOCTH.
Cpennee cmemenue (bias) cocraBnser 0,13 m/c, a cpeaHekBaapaTW4yHas ONIHMOKa
(RMSE) 0,14 m/c.

Anprumerpudeckue pgaHHble DUACS no MeTrpuke cmenieHus Oimmke K
KOHTakTHBIM u3MepeHusam. st DUACS cmemenue otHocuTenbHo ADCP 3HaunTenbHO
menbIe (0,023 m/c, npu N paBabsiM 260). Bmecte ¢ Tem koppesiiust DUACS ¢ ADCP
HUXKE, UeM y peaHanusa, u coctanisiet 0,707.

['mcTorpaMmel  pa3HOCTEH MaHHBIX peaHATW3a W aJTbTUMETPHUH OTHOCUTEIHHO
KOHTaKTHBIX JaHHbIX (PucyHok 2.2, 6, ) moarBepxkaaroT 3t ocooennoctu. s DUACS
pacmpejiefieHde OIIMOOK COCPEAOTOYCHO BOJIM3U HYJIs, MPU ATOM OCHOBHAs 4YacTh
3HaueHni Haxoautcs B mpeaenax 0,1 m/c. [lngs GLORYS12v1 pacnpeneneHue cCMEIeHo
B TMOJOXHUTEIbHYIO 00JacTh. [loMOXXHUTENbHBIE PA3HOCTH  COXPAHSIOTCA IS
OOJBIIMHCTBA MECSIIEB, @ HAU0O0JIee YaCTO BCTPEUAIOIINECS 3HAUCHHUSI JIEKAT MPUMEPHO
B nuamasone 0,075-0,16 m/c.

Taxxe ImMpOCIeKNBACTCsI CE30HHASA CTPYKTypa pacX0oXKAEeHUW. B 3uMHHE MecsIpl,
0COOEHHO B JieKaOpe—siHBape, pa3inuusg MeXIy HaOOpaMH JTaHHBIX yBeIU4HuBaroTca. B
JISTHe—OCEHHUM TepuoJ corjacoBaHHOCTh Bo3pactaeT. s DUACS u GLORYS12v1
cB3b ¢ ADCP craHoButcst 0Oojiee BBIpQXEHHOM, 4YTO YKa3blBaeT Ha Jydllee
BOCITPOU3BEICHUE TIEPHOJIa YCUIIEHHOTO IPUTOKA Yepe3 bepnHroB mpous.

[TogpobHee ce30HHBIE OCOOEHHOCTH COTOCTABJIEHUS TPOCIECKUBAIOTCS Ha
Pucynke 2.3, rae npencTtaBieHbl CPEIHEMECAYHBIE 3HAYEHUS CKOPOCTU ISl KAXKIIOTO
Mecsla 3a Bech nepuoj Haomoaennit (Pucynok 2.3, a) U COOTBETCTBYIOLIME PA3HOCTH
otHocuteabHO ADCP (Pucynok 2.3, 6). Bce Tpu psia 1eMOHCTPUPYIOT BBIPAKEHHBIH
CE30HHBIN X0JI. MakcUMaJbHbIC 3HAYCHHUSI CKOPOCTH HAOJFOMAIOTCSA B JICTHE—OCCHHUI

IIEPpHUOd, TOrJa KaK 3UMOM CKOPOCTH YMCHBIIAKOTCH.
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Hmss GLORYS12v1l xapakTepHO YCTOWYMBOE 3aBBINICHUE CPEIHEMECSYHBIX
3HayeHu oTHocuTenbHO ADCP mnpaktuyecku Bo Bce Mecsubl. HauOGosnbiime
pacxokJaeHus1 HaOMIOal0TCs B 3UMHMU mepuoji. B ssHBape cpeaHeMecsdyHas pa3HOCTh
DUACS (GLORYS12vl) otaHocurensuo ADCP cocrasiser oxoio 0,1 m/c (0,17 M/c), B
JETHUHN nepuos ymeHblnaercs, B utone st DUACS npakTU4ecKud CTPEMUTCS K HYIIIO

(0,1 m/c), a k centsOpro nocturaet okoso 0,05 m/c (0,08 m/c).

MecAayHasa KnuMaToiorusa
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6
Pucynok 2.3 — CpegHeMecsiuHble 3HAYEHNS MEPUANOHAIBHOM KOMIIOHEHTHI CKOPOCTH
teuenus (Vy), ocpennénnbie 3a Bce rojpl, o ganHeiM ADCP, GLORYS12v1 u

DUACS (a), u ux pa3HOCTh OTHOCUTENIbHO KOHTaKTHBIX n3Mepenuiit ADCP (0)

Ha Pucynke 2.4 mnokazaHa MEXrojoBas HW3MEHYHUBOCTh MEPUIMOHAIBHOU
CKOpPOCTH MO TpéM Habopam maHHBIX. J[JIsi BceX psioB (DUKCHUPYETCS BBIpAKCHHAs

HN3MCHYUBOCTL OT IOJla K I'OJy. Hauboee PE3KUC U3MCHCHUA IIPOABIIAIOTCA B IICPHUOI
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UIOJIb—OKTA0ph, ocobenHo B 2002-2003, 2012 wu 2016-2017 rr. B »tu romsl
HAOJIIOJJAIOTCA 3aMETHOC YMEHBIICHHE MEPHIMOHAIBHONH KOMIIOHEHTBI CKOPOCTH,

OTpaAXKaroIIce ocJjiabJieHre TOTOKa acpes3 BepI/IHFOB IIPOJINB.
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Pucynok 2.4 — CpenneronoBbie 3HaYEHUS MEPUINOHAIIBHOW KOMIIOHEHTHI CKOPOCTH
TeueHus1, nomydeHnsie o nanueiM ADCP, GLORYS12v1 u DUACS, ans Bcero roga
(a) u s nepuoza uJIb—oKTIO0ps (0); pazHocth GLORYS12v1 u DUACS

OTHOCHUTENBHO KOHTAaKTHBIX n3mepenuii ADCP (B)

Anamu3z pasznoctn GLORYS12vl u DUACS otaocutensHo ADCP  Ha

Pucynke 2.4, 6 mokaspIBaeT, 4To 00a HaOOpa JAaHHBIX B CPEIHEM 3aBBIIIAIOT CKOPOCTH 11O
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CPaBHEHHMIO C KOHTAKTHBIMU H3MEPEHUSIMHU, OJIHAKO BEIMYMHA HTOTO CMEIICHUS B
MOCJIeAHUE JAeCATUIICTUS yMeHbIaeTcs. B koHie 1990-x rr. pa3HOCTh cocTaBiisiiia 6oJiee
0,05 M/c nma DUACS u 6oiee 0,15 m/c nimg GLORYS. Hauunas ¢ 2015 r. oTu 3HaueHus,
KaK MpaBUJIO, HE MPEBBINIAIOT YKAa3aHHBIX BEJIMYMH W 4Yallle OKa3bIBalOTCA HUxke. s
GLORYS pa3znocts 00b14HO cocTaBiisgieT okoisio 0,07 m/c, a nis DUACS B oTnenbHbIe
rozibl, Hanpumep B 2016 r., cranoBUTCS 0JIM3KO0H K HYJ110. OCHOBHBIE METPUKH CPaBHEHUS

npeacrasieHsl B Tabmure 2.1

Tabmuua 2.1 — Cpenuue merpuku cpaBHeHus: (N — KOJHMYECTBO MeECHIIEB,

YYaCTBYIOIIMX B CPABHCHHH)

N K Cwmerenne, CxopocTb Cxopoctb
M/C npoaykra, m/c | ADCP, m/c
GLORYS 322 | 0,863 0,13 0,364 0,233
GLORYS
111 | 0,922 0,105 0,359 0,255
UIOJIb-OKTSAOPD
DUACS 260 | 0,709 0,024 0,268 0,245
DUACS
111 | 0,884 0,037 0,291 0,255
UIOJIb-OKTSAOPb

Jlns  mepuoja MIONb-OKTSOph TPEHJ WM3MEHUMBOCTH PA3HOCTU  SIBISIETCS
OTpUIIATEIBHBIM | cTaTHuCcTHYecku 3HaunMbiM. Jlns GLORYS12v1-ADCP on
cocrasnseT —0,026 m/c 3a 10 net nipu p-31agennu 2,9 x 107, a s DUACS-ADCP —0,019
M/c 3a 10 ner mpu p-3Hadenun 0,0096, 4TO CBHUAETEIHCTBYET O IOCTEIIEHHOM
YMEHBIIICHUU PACXOXKICHUH MEXKIYy paccMaTpUBacMbIMH HaOOpaMH JaHHBIX H
KOHTakTHbIMU u3MepeHusiMu ADCP B neTHe-oceHHuil mnepuona. CornocraBieHHE C
nanabiMu ADCP nHa craniuu A3 3a 1997-2024 rr. nokasano, uro GLORYS12v1 nyume
BOCIIPOU3BOJUT MECSYHYI0 U3MEHYMBOCTh MEPUAMOHAILHON ckopocTH. K cocTaBisier
0,863 3a Bech nepuoa u 0,922 1ist UIOJA-OKTSAOPS, OJJHAKO CUCTEMAaTUYECKH 3aBhIIIACT
ckopocTh Ha 0,13 M/c 1 0,105 M/c cootBeTcTBeHHO. DUACS nMeeT MeHbIIee CMeIeHne,

0,024 m/c 3a Bech nepuoa u 0,037 M/c 11 UIOISI-OKTAOPS, HO Koppemsaius Huxke 0,709
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u 0,884. Ha mecsunbix Macmtabax o6a HaOOpa MaHHBIX TPUTOTHBI ISl aHAIM3a
W3MEHYUBOCTU TeueHUH B ApkTuke, rpu 3roM GLORYS12v1 nemMoHCTpHUpYyeT TydIIyto
BOCIIPOU3BOAMMOCTh AuHamMuku Boj, a DUACS Bocnpou3BOIUT cpeqHUN YpOBEHBb

IIOBEPXHOCTHOM Ie0CTPOPUUECKON CKOPOCTH.

2.1.2 CpaBHeHMe pe3yJbTATOB YHCJIEHHOT0 MOAEJITHPOBAHUSI € JAHHBIMU
peananu3oB GLORYS12vl, TOPAZ5 u ADCP wusmepenusivu B bepuHrosom
npoauBe B 2023 r. CpaBHenue BbimonHeHO B 2023 1. mis 3oHambHOH (V) H
MepuanoHanbHOH (Vy) KOMIIOHEHT CKOPOCTH, a TaKXKe M0 MOJYIIO CKOPOCTH TE€USHHS Ha
rOPU30HTAX, COOTBETCTBYIOIIMX JOCTynHbIM aAaHHbIM ADCP. Jlanusie ADCP wu
peanamm3oB GLORYS12vl u TOPAZS5 Obuin mnpuBeIeHbl K €IUHOH CyTOYHOMN
BpeMEHHOW ceTke. Jlnsg peaHanmn3oB u  Moaenu MHpPOBOro OKeaHa 3HAYCHUA
MHTEPIOJUPOBAIUCH B TOYKY CTaHIMH A3 U Ha (akThyeckue TITyOMHBI HU3MEpPEHUI
ADCP. OcHOBHOV aHAJIN3 TPOBOAMIICS IO 3HAYEHUSAM, KOTJIa OJHOBPEMEHHO JOCTYITHBI
nanaele  ADCP wm coorBercTByromero mnpoxaykra. Jliid yMEHBIICHWS BIUSHHS
BBICOKOYACTOTHOM M3MEHYMBOCTU HCIIOJIB30BAJIOCh 7-CyTOYHOE CrJIa)KMBaHUE, a JJIs
pPENpPEe3EeHTATUBHOCTU MPU OCPEAHEHHH MO TIIyOMHE JaHHbIE MHTEPHOJUPOBAINUCH Ha
PAaBHOMEPHYIO CETKY € Iarom 1 M.

Kaxk BugHO Ha Pucynke 2.5, Bce IpOIyKTHI JOCTATOYHO XOPOIIO KOPPEIHUPYIOT C
3aSKOPEHHBIMU W3MepeHussMu. st mepuauoHanbHON KommoneHTHl (Vy) peananms
GLORYS12v1 ganie nmoka3pIBacT 3aBBIIICHHBIC 3HaYeHUS oTHOCHTENbHO ADCP, o/1HaKo
B OTJEJbHbIE TIEPUOABl ODKCTPEMAJbHBIX 3HAUYCHUM OH OKa3bIBaeTCs OJMKE K
HAOJIOZICHUSIM, YeM YHuCIieHHBbIe pacueTbl U gaHHble TOPAZS, mampumep, B Haudase
deBpans u mapra. B 10 xe Bpemst monenb u peananu3 TOPAZS He neMOHCTPUPYIOT
BBIPQKEHHBIX JIOMOJHUTENbHBIX 3KCTPEMYMOB U B CPEIHEM JIydllle COTJIacyroTcsl C

naHHeiMu ADCP no aMIiuTyzie v XxapakTepy U3MEHUYHBOCTH.
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MepuaunoHanbHaa CKOPOCTh, OCpeaHeHHan no rnybune (5-39 M)
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Pucynok 2.5 — BpeMeHHast "3MEHYMBOCTD CPEIHUX T10 TIIyOHMHE MEPUINOHAIBLHON U
30HAJILHOM KOMIIOHEHTHI TEYEHUN B bEpMHrOBOM NpOJINBE, CTIaXKEHHBIX 7-THEBHBIM

ckop3amuM cpeaanm o gaaasiM ADCP, GLORYS12v1 u DUACS

Ananmu3 nuarpamm paccessaus (PucyHok 2.6, a) mokassiBaeT, 4To ISl peaHaIn3a
GLORYS12vI1 npocnexuBaeTcs TMHEeHas 3aBUCUMOCTh OTHOCUTEIBHO JaHHBIX ADCP,
OJIHAKO OCHOBHAs 4YacTh TOYEK CMEIIEHA BBIIIE JUArOHaJU. JTO CBHUIETEIBCTBYET O
CHCTEMATHYECKOM  IOJIOKUTeIbHOM — cMeniennn  (bias) wmoxynst  ckopoctu B
GLORYS12vl OTHOCHMTENBbHO KOHTAaKTHbIX HW3MepeHud. (CpaBHEHUE UHCICHHBIX
pacyeToB M JaHHBIX 3asKOpeHHBIX OyeB (PucyHok 2.6, 6) moKa3bIBacT, 4YTO 00JIAKO TOUYCK
0osiee KOMIAKTHO B 00JIACTM MaJjblX M CPEIHUX CKOPOCTEH, HO NpU YBEITUYECHHUH
CKOPOCTH II0 KOHTAKTHBIM HW3MEPEHHAM MOJENIb YacTO JAeT MEHbBIINE 3HAYCHMUS.
3aMeTHBI OTAENbHBIE TPYIIBI TOYEK C MOHMKEHHBIMU 3HAUYEHHUSIMU IO YHCICHHBIM
pacdyeraMm mpu BeaumunHax ckopoctd mo gaHHeiIM ADCP oxomno 0,2-0,5 wm/c, uyTo,
BIIPOYEM, XapaKTEpHO U A JaHHbIX peaHain3a GLORYS12v1, koraa B nekabpe Takxke
duKcupoBaioch 3aHWkKeHUue Mouyisi ckopoct. Jlanueie TOPAZS5 (Pucynok 2.6, B)
JEMOHCTpHUpYET Hanbosee OJU3KOe pacioioKeHNe OCHOBHOM YacTH TOUEK K JMAroHaJH,

0COOEHHO B 1uana3zoHe ckopocteit 10 0,45 m/c. [1pu aTom a1st Beicokux 3HaueHuii ADCP
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TAKKC BUJHA TCHACHIUA K 3aHMKCHHUIO CKOPOCTH, XOTA p336p0C B IICJIOM MCHbBIIC, YEM

y GLORYS12v1.
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PucyHok 2.6 — JlmarpaMmsl paccestHusI MOZYJIsI CKOPOCTH MO JTaHHBIM pPEaHAIN3a
GLORYS12v1 (a), uncnennoro mojenupoBanus (0) u peananuza TOPAZS (B)
OTHOCUTENbHO KOHTaKTHBIX ADCP u3mepenni, crnakxeHHOTO 7-THEBHBIM

CKOJIBb3AIUM CPpCAHUM

Ha Pucynke 2.7 mnpeacrtaBieHbl OCpPEIHEHHbIE [0 BpEeMEHH Hpoduin
cpaBHUBaeMbIX Benn4yuH. OOIIelt 0COOEHHOCTHIO ISl BCEX PACCMOTPEHHBIX MPOIYKTOB
SBJISIETCS YBEJIMYCHUE KOPPENSIUU C TIIYOMHOH. DTO MOXKET OBITh CBSI3aHO KaK C
OOJBIIEH YCTOMYMBOCTHIO TIYOMHHOM 4YacTH MOTOKa M MpeobiagaHueM 0apoTpOITHOM
COCTABJISIOIICH MUPKYJISAIMH, TaK U ¢ 00Jiee BEICOKON HaexkHOCThI0O ADCP-n3mepenuii
Ha TyOOKHMX FOPU30HTAX, IJ€ BIUSHUE TOBEPXHOCTHBIX NMTOMEX, BOJTHEHUS U HEMOJHOTO
MOKPBITHUSI BEPXHUX TOPU30HTOB OOBIYHO MEHbIIIE (CM. pa3Opoc ommbOku Ha Pucynke 2.7,
B). ComocraBieHue B TOYKaX Ha Pa3IMYHBIX TOPU30HTAX TOKa3bIBAET, YTO JJIsi
MEpHUIMOHATLHON KOMITIOHEHTHI BCE MPOAYKTHI JEMOHCTPUPYIOT BHICOKYIO KOPPEIISIIHIO
¢ ADCP, 3nauenus K B ocHoBHOM Haxomgrca B amamaszoHe 0,85-0,93. HaubGozee
BBICOKHME 3HAYEHUS KOPPENSAIMU XapaKTEePHBI Ui PE3ybTaTOB YHMCICHHOTO pacuera
Mojzienu MupoBoro okeana, riae K cocrtaBnser npumepno 0,89-0,93, torma kak s

GLORYSI2vl u TOPAZS5 3nauenus dame Jaexar B npegemax 0,85-0,9.
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CpennekBaapatuanas omuoOka (RMSE) mis TOPAZS wm Momenu OTHOCHTEIHHO
HEBEJIMKHU U COCTaBIIAIOT npeumytnecTBeHHo 0,06-0,1 m/c, Toraa kak a1 GLORYS12v1
OHM 3aMeTHO BbIle U jgocturarT 0,14-0,18 m/c. 3HaueHUs] cpeaHEKBAIPATHICCKOTO
orkiioHeHus ommoku (CKO/STD) mns Bcex mpoaykToB MeHsieTcs B npenenax ot 0,06
0,07 no 0,1 ¢ Toit numb pasuuien, yrto aaa TOPAZS u pacyera Moaenu MupoBoro
OKeaHa. MaKCUMYM PacroJio>KeH Ha HMKHHUX ropu3oHTax, ay GLORYS12v1 na BepxHux.
JluanazoHbl YacCTHUYHO MEPEKPBHIBAIOTCS, YTO CBUJIETEIBCTBYET O CTaTUCTHYECKU
YMEPEHHOM, HO YCTOMYMBOM YBEIMUYECHHUH CITy4ailHOM COCTABIISIIONIEH OIIMOKHU B JAHHBIX
GLORYS12vl. [IIpodumu  cmemeHuss  CBUACTENBCTBYIOT 00  yCTOHYMBOM
nosokurenbHoM cMemennn qanHbeix GLORYS12v1 okomo 0,12-0,16 m/c mpakTuyecku
Ha Bcex ropuszoHTax. ¥ TOPAZS u pacuera momenu MuHpPOBOro okeaHa CMEIICHUA
3HAYUTEIHLHO MEHBIIIE, B OCHOBHOM 0T MUHYC 0,02 10 munyc 0,03 m/c, 1 B OOIBITUHCTBE
CJIy4aeB HE BBIXOJIAT 3a npesensl ommoOku nzmepenuit ADCP B ciiydyae naHHbBIX pacueTa
MoJiesii MUpoBOro OKeaHa.

Jlnst 30HanbHOM KOMIOHEHTHI (V) KOAQOHUIIMEHT Koppensanun 0oJiee 3HAYUTEIbHO
MeHseTcs ¢ rryouHoi. B Bepxuem cnoe 3nauenust K cocrapisitot okoso 0,5-0,7, a Huxke
15-20 m Bo3pacratot 10 0,75-0,92. Haubomnbiive 3HaueHns: KOPPENISIIUU B HH)KHEN 4acTh
npoduis ormeuarorcs o gaanabiM GLORYS12v1, roe K nocturaer 0,9-0,92, Torma kak
y TOPAZS5 u pacuera moaenu MupoBoro okeana Ha riayounax 6osee 20 M OHM OOBIYHO
cocrasisitoT 0,8-0,87. 3nauenuss RMSE nins 3onanbHOl kKoMmoHeHTHI ckopocTH (V) B
I[EJIOM HYDKE, YeM JIJIsl MepUIUOHAIBLHOH (Vy), 4TO COOTBETCTBYET MEHBIIINM aMILIUTYIaM
MEPHUANOHATIBHOW KOMIOHEHTHI CKOpOoCcTH TeueHur. s TOPAZS u pacuera moaenu
Muposoro okeana RMSE cocrasnser 0,035-0,06 m/c, s GLORYS12vl — 0,06-0,095
M/C, YTO yKa3bIBaeT Ha Oojee BBICOKMI YPOBEHb CIy4YalHOUH OLIMOKHA B TJIOOAIBHOM
peananuze. GLORYS12v] geMoHCTpUpyeT OTpUIIATEIbHOE CMEIIEHNUE MO BCEU TOJIIIE
BOJHOIO cToyiba, mpeumyiiecTBeHHO oT MuHyc 0,04 mo munyc 0,08 m/c. JlanHble
TOPAZS wn pacuer mogenu MHUpPOBOro OK€aHa UMEIOT CMELIEHUE MPOTHUBOIOJIOKHOIO
3naka, okomo 0,01-0,04 wm/c. 3magenms CKO (STD) omubku a1 30HAIBHOM

KOMITOHCHTBI CKOPOCTHU HCBCIIMKHN OTHOCHTCIILHO COOTBCTCTBYIOIINX 3HAYCHUM JJIsA Vy "
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HaxomsaTrcs B mpenenax 0,035-0,06 m/c mist Bcex paccMaTpHBAEMBIX pEaHATH30B.

BeprukaibHasi cTpykTypa OMMOKM MPU TOM CXO0Xa BO BCEX MPOIYKTaX, a UMEHHO

MaKCUMAJIbHBIC 3HA4YCHUA H&6J’IIOI[31-OTC§I Ha BCPXHUX TOPHU30HTAX U Y6BIBaIOT C

TIIyOUHOM.
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Pucynok 2.7 — BepTukanabHble MPOPUIN CTATUCTUYECKUM TApaMETPOB IS

MepunoHanbHou (Vy) 1 30HaNbHON KOMIOHEHTHI (Vy) CKOPOCTH TEUEHU:

koahpummenT xkoppemsun (K) (a); cpenaexBaapatranas ommoka (RMSE) (6);

cpeaHee cMmenieHue (B); cTaHmapTHoe oTKiIoHeHue ook (STD) (1)

HUTtoroBelie

OCpEIHEHHBIE

napamMeTphI

COIIOCTAaBJICHUA

MPEJICTABICHbBl B

Tabnuie 2.2. AHanU3 OCPEIHCHHOTO MO TIyOMHEe Moayis ckopoctu Teuenus (|V|) ¢

ADCP- u3MepeHusiMU NOKa3bIBAET, UTO BCE TPH MPOJYKTa BOCHPOU3BOJIAT BPEMEHHYIO

WU3MEHYMBOCTh TCUCHHH ¢ BHICOKMMHU 3HaueHusMu koppessuuu (K = 0,805-0,82). [pu

ATOM XapaKTep CUCTEeMAaTHYECKHX OMIMOOK cymecTBeHHO pasznuuaercsi. GLORYS12v1
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JIEMOHCTPUPYET HauOOJbIIEE MOJOKUTENIbHOE cMmelleHne oTtHocutenbHo ADCP (B
cpenaeM 0,133 wm/c). Cpennee 3nadeHue moayns ckopoctu 1o GLORYS cocrammiser
0,401 wm/c, Torna xak nmo ADCP 0,268 m/c. IT0 yka3plBaeT Ha 3aMETHOE 3aBBIIIICHUE
CKOPOCTH TEUEHHsI JaHHbIM peaHain3oM. COOTBETCTBEHHO, CPEIHEKBaJIpaTUyeCKas
ommnoka GLORY'S Taxke makcuMansHa u cocTtaBisier 0,162 m/c. TOPAZS5 u ORCAO025
nokaspiBaloT Oosnee Onmuskue Kk ADCP 3nauenust monyns ckopoctu. ms TOPAZS
cmemenue cocrapisier 0,03 m/c, mmst ORCAO025 -0,024 m/c. CpenHekBaapaTHIECKUe
o6k TOPAZS u pacuera moaenn MupoBoro okeaHa OJIM3KU MEXy COOON U MOYTH

B /1Ba pa3a Huxe, ueM y GLORYS 0,085 u 0,087 M/c COOTBETCTBEHHO.

Tabnuma 2.2 — VIToroBeie mapamMeTpbl CpaBHEHUS MOyl CKOPOCTH TEUCHHIA

K Bias, m/c Rl\l\f/iE’ V|, m/c | |[V| ADCP, m/c
GLORYS12V1 0,805 0,133 0,162 0,401
TOPAZ5 0,82 -0,03 0,085 0,239 0,268
ORCA025 0,82 -0,024 0,087 |0,244

Takum o0pazoM, pe3yibTaThl YUCICHHOTO MOJICIMPOBAHUS 110 XapaKTEPUCTUKAM
cMenleHus U koppersiiuu He yeTynatoT TOPAZS u npeBocxoasT rio0anbHbIi peaHanus
GLORYS12v1.

Cpenu  oOHIEAOCTYINHBIC MPOAYKTOB, PACCMAaTPUBAEMBbIX B  HACTOSIIEM
conoctaBiaeHuu, TOPAZS nemoHcTpupyer Hanbosee OJM3KOE COOTBETCTBUE JaHHBIM
ADCP B 2023 r., ogHako JoCTymneH Juilb ¢ 2021 r., 4TO MPUHUUNHAIBHO OTPAaHUYNBAET
€ro MPUMEHUMOCTh JUIsi MHOrojieTHero aHanu3a. Ero mpenmectBennuk TOPAZ4b
oOnamaeT Oosiee HU3KUM MPOCTPAHCTBEHHBIM pazperieHuem (0,25°) u He oXBaThIBaeT
paiion bepuHrosa mpojimBa, 4TO UCKIIOYAET €ro u3 paccMorpenus. Ha stom ¢Qone
GLORYS12vI, HecMOTpsi HA HECKOJIBKO 3aBBIICHHBIC 3HaUeHUs cMenieHuss 1 RMSE,
MPEACTABIICT HAMOOJBIIYI0 IIEHHOCTh I 3a7a4 HacTosmied pabdoTel. Bwicokoe
MIPOCTPAHCTBEHHOE pa3pelleHre, BBICOKAsk KOPPEIALHs ¢ Ha0IroaeMoi U3MEHUUBOCTHIO

MOJISI TEUCHU W HEMPEPBhIBHBIN HA0Op MaHHBIX 3a nepuona 1993-2024 rr. aenarT ero
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OINTUMAJIbHBIM HMHCTPYMCHTOM IJIs1 HU3YUYCHUA MG)KFOI[OBOﬁ HU3MCHYHUBOCTH B paﬁOHe

bepunrona nposnuaa.

2.1.3 BpemeHHasi W3MEHYMBOCThL TedyeHUii B bepuHroBoM mnpoJinBe Mo
AaHHBIM Kpyriaoroanynbix u3mepenuid ADCP. Kak Buano u3 Pucynkos 2.1, 2.5,
MEepUIMOHATbHAsE KOMIIOHEHTA TeYeHU B BepHrOBOM MpOIMBE B HECKOJIBKO pa3 BHIIIIE,
YyeM 30HajbHas MO3TOMY aHAJIW3 B HACTOAIIEM pas3fiele COCPEAOTOYEH HMMEHHO Ha
MepuanoHansHoil. Ha mnpencraBieHHom Pucynke 2.8 oroOpaxeHa BpeMeHHas
M3MEHUYMBOCTh MEPHIMOHAIBHOW KOMIIOHEHTBI CKOPOCTH TEYEHH B bepuHroBoM
MPOJIUBE, MOJyYEHHAss U3 €XeMeCS4HbIX AaHHbIX ADCP-uzmepeHuil Ha TPUAOHHOM
ropu3oHTe. AHanu3 HOaHHBIX 3a nepuoa ¢ 1990 mo 2024 rom AEMOHCTpPUPYET
3HAYUTENIbHYI0O U3MEHYUBOCTh CKOPOCTEW TEUYEHUW, 3HAYEHHUS KOTOPBIX MEHSIOTCS B
nuanasone ot munyc 0,1 M/c (roxHO€e Hanpasiienue) 110 0,5 m/c (ceBepHOe HAIIpaBJICHUE).

Taxoke ObLIT OCUMTAH MHACKC aHOMAJIMI CKOPOCTEH I Kaxxoro roja (1,):

(v — D)
L= (2.1)

TJIe Vi — CPEeMIHsAS CKOPOCTH B I-i TOJI;
U — CpelHsIsl MepUIMOHAIbHAS CKOPOCTH JIJIsl BCETO Mepruoaa HaOJII0ACHUH;

Oy — CTAHAAPTHOC OTKIIOHCHUC MHOI'OJICTHETO psaJia CPECAHCTOAOBBIX CKOpOCTeﬁ.

Paccuntannbpli  psAx  HMHACKCA AHOMAIMK JEMOHCTPUPYET 3HAYUTEIBHYIO
MEKT'0/IOBYI0 M3MEHUYMBOCTh CKOPOCTH T€UECHHIl B BepMHrOBOM MpOJMBE C HaIUYUEM
JIOKaJIBHBIX MAaKCUMYMOB U MHHUMYMOB. Tak, JIOKaJIbHbIE MUHUMYMbI HAOJTIOAAIOTCS B
1990 u 2001 romax (I, = —1 —2), Torna Kak JOKaJbHbIE MAKCUMYyMbl JOCTUTAIOTCS B
2014201512020 rogax (I, =1 ... 2). B nesioM psij MHIEKCA YKa3bIBAaET HA TOCTENIEHHOE

ITOBBIIICHUC CpCI[HGFOI[OBOfI CKOpOCTH TCHGHHﬁ, qTo COrjacyercia € NnpcAblAyIIUMHU
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UCCIIEIOBAaHUSIMH, (PUKCHUPYIOIIUMHU POCT MepeHoca Boja uepe3 bepuHroB mponuB Ha

ceBep.

—— CpefHeMmecs4Has CKopoCTb
—®—HaeKc MeXrofosbiX aHomanui
~ = JluHua TpeHpa Ia

0.5
1,=0.082* Year + -163.863

Cpeﬂ,HeMeCﬂ‘-{Haﬂ CKOpOCTb, m/c

MHAOeKkc MexroaoBbix aHomanui |

Pucynok 2.8 — BpeMenHast "3MEHYHBOCTH CPETHEMECSIYHON MEPUIUOHATEHON

KOMITIOHCHTBI CKOPOCTHU TC‘ICHHIZ, a TAK)XKE MCKIroaoBas N3BMCHYHUBOCTb HHACKCA

AHOMAJIMM CKOPOCTH TE€YEHUM, OCPETHEHHAS! JJIsI KAXKI0T0 roj1a

Jns nanabix ADCP, goCTynHBIX Ha pa3juyHBIX TOPU3OHTaX, B bepuHroBom
mpoJiuBe Oblila BBHITIOJIHEHA TMpeBapuTenbHas o0padoTka. [[is Kakmoro ropu3oHTa
BPEMEHHBIE PsIIbl CKOPOCTH CHAYAJIa YCPEIHSUINCh HA PETYJSPHOM 3-4acCOBOM CETKE,
IIOCJIE YEero CIJaXUBAJINUCh 7-JHEBHBIM CKOJIB3AIIUM CcpeaHuM. Jlanee 3HayeHus
MHTEPHOIUPOBAIUCH MO ITyOMHE HAa pABHOMEPHYIO CETKY ¢ marom 1 m. JlaHHbie 3a Maii-
okTA0ps 2019 r. HEe KCHONB30BATUCH M3-32 AHOMAJIBHO HU3KHX 3HAYEHHM CKOPOCTH,
HEXAPAKTEPHBIX JJIs TAHHOTO paiioHa. [Ipn moCTpOeHNH CE30HHBIX MOJIEN YUUTHIBAIIUCH
TOJIBKO T€ 3HAYEHHUS, JJII KOTOPbIX ObUIO HE MEHee § BaJMAHBIX JIET HAOMIOJEHUN U

CPCAHCC ITOKPBITUC COCTABJIAIIO HC MCHCC 1 HU3MCPCHUS B CYTKHU.
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HanOosee mnonHbIE MaccuB HM3MEPEHUM, OXBATHIBAIOIIMA TOPU30HTBI OT
MOBEPXHOCTH J10 JAHA, foctyneH 3a nepuon ¢ 2007 roga (Pucynok 2.9), ogHako B
OTZIENIbHBIE TOJIbI BCE TAK K€ HAOII0al0TCsI TPOOEbl B JaHHBIX, OCOOCHHO Ha BEPXHUX
ropusoHTax (mo 5 m). HecMoTpst Ha 3TH OorpaHWYeHHUs, TIOJTYICHHBIC PE3yIbTaThl YETKO
(UKCUPYIOT KaK CE30HHYIO, TaK U MEXIOJJOBYI0 U3MEHUHUBOCTh MPOQPHUIISI CKOPOCTH.

HaunGonbmue xonebanus ckopoctu (o muayc 0,1 no 0,4 M/c) XapakTepHBI IJIs
MOBEPXHOCTHOTO C€JI04 (10 5 M ITyOuHBI), TOT/Ia KaK B MPUIOHHBIX CIOSIX HAOIIOJaeTCs
Oonee ycroiuuBas crpatuduxanus. [IpoBeaeHHbIN aHAIN3 MEKTOJ0BOM N3MEHYUBOCTH
TIO3BOJIMIT BBIIBUTH TIEPHOIUYCCKHAC PE3KHE CMEHBI HAINPaBJICHUS TCUEHHUS Ha FOKHOE,
HanOoJiee YacTo MPOUCXOJIAIME BHE JieTHero nepuoja. OcobeHHo Beiaensitorest 2012,
2016 u 2021-2022 roapl, Koraa OTMEYAIACHh HAaUOOJIee MPOIODKATEILHBIE 0CTa0ICHUS

CCBCPHOI'O ITOTOKA.

MekronoBas P3MEHYMBOCTbL MECAYHOro BepTukansHoro npoduns Vy B GepuHrgeom nponyee

10.15
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Pucynox 2.9 — MexromoBast ”3BMEHYMBOCTh BEPTHUKATIHLHOTO TPOdUIs

MEPHUANOHATILHOW KOMIIOHEHTHI CKOPOCTH T€YEHH B BEpMHroBOM npoJinBe

AHanmu3 CEe30HHOW HM3MEHYMBOCTH TEYEHH B BEpUHIOBOM IMpOJIMBE BBISBUII
BBIP@YKCHHBIN CE30HHBIN UK MepuArOHaIbHON ckopocTh (Pucynok 2.10, a). Hanbomnee

MHTEHCUBHBIN CEBEPHBIN MEPEHOC BOAHBIX MAacC HAOIIOAAETCS B JIETHUE MECSIIbI, KOT/1a

Vv. mie
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cpenaue 3Ha4YeHHs ckopocTtu aocturaior 0,25-0,4 m/c, uyTo cymecTBeHHO (B 2—3 pa3a)
IpEBbIIIAECT 3UMHUE TOKa3aTenu. BeceHHMI mepuona XapakTepus3yeTcsl MOCTEIEHHBIM
yceuinenueM tedenuii: ot 0,15-0,26 m/c B Mapte 1 10 0,4 M/c k koHIty Mast (PucyHok 2.10,
0). OceHHsIs1 U3MEHYUBOCTD JIEMOHCTPUPYET MPOTUBOMOJIOKHYIO TEHICHIIHIO - IIJITABHOE
ocnabsenue notoka ¢ 0,3 m/c B ceHTSI0pe O MUHUMAJIbHBIX TO0BBIX 3HAYEHUN OKOJIO
0,1 m/c B HOsiOpe. Takasi ce30HHAsE U3MEHUYMBOCTh CKOPOCTH TEUYECHUN TECHO CBS3aHA C

roaoBbIM IIUKJIIOM aTMOC(I)CpHOfI MUPKYJSIHUHU 1 JICAOBBIMHA YCIOBUSMHA B PETrHOHC.

o[
ol O

OKT

151 |

rnybuHa, m
& 3
Vy, M/c

w
o
L

35

Pucynok 2.10 — Jlnarpamma cpegHen i KaXJ10ro rojia U Mecsia MepyuIMOHATbHON
KOMIIOHEHTBI CKOPOCTH TeUeHHUI B beprHTroBOM mposuBe (a); BEpTHUKAIbHBIN

npoduIs Ce30HHON M3MEHYNBOCTH TeueHui no ganaeiM ADCP (6)

Ha Pucynke 2.11 mokazaHa ce30HHas M3MEHYHMBOCTH KOPPEISAIMOHHOW CBSI3H
MEXAY OCPECIHEHHOM MEPHUAMOHAIBHOW KOMIIOHEHTOM BETpa HaJ NPOJIUBOM U
MEPUIUOHATIBHOM COCTaBJAIONIEH TedueHu B bepuHroBom mnposmee. Pacuer
MPOU3BOJIUIICS JUISI KAXJOTO TOPU30HTA C MCIOJIb30BaHUEM (opmysibl KoddduiineHta

koppessauu [Iupcona:
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(@) ~ T (@)W~ W)
0@ - 50))” 50w - wy?]

K(z) = (2.2)

rine K(z) — koaddpumenT koppensiun Ha TITyOnHe Z;
Vi(z) — 3HAYCHUS CKOPOCTHU TCUCHHMSI HA TJIyOMHE Z B MOMEHT BPEMCHH I;
W; — 3HaYCHHSI CKOPOCTH BETpa B MOMEHT BPEMEHHU I,

V(z), W — cpeJHUE 3HaYEHUsI COOTBETCTBYIOIIMX PSAOB.

PesynbraThl aHanuza JAEMOHCTPUPYIOT BBIPAKEHHYIO CE30HHYIO 3aBUCHUMOCTH
BETPOBOTO BO3JCUCTBHSA. MakcUMalbHBIE 3HAYMMBIE 3HA4YeHHS Kod(duimenta
koppemsiuu (K > 0,7) XxapakTepHsI 1J11 OCEHHE-3UMHETO MepHuojia — HOS0psI, TeKaopsi—
deBpans u MapTa, — TOTJIa KaK JIETOM (HMI0JIb—aBryCT) CBs3b ocnadenaer 1o |K| <0,25. B
MIEPEXOAHBIC MECSITHI (aMpeab—HIOHb, OKTSIOPH) KOA((PUIHMEHTHI KOPPEISAINY 3aHUMAIOT

npomexxkyTounoe nojoxenue (0,3—0,5) u craTucTUUeCKN HE3HAYUMBI.

K(v10 ERAS, Vy) no rnybune Vy, cpeaHAn no rnybuHe

[
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N
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w
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w
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AHB ¢eB Map anp MaW MIOH MM aBr  CeH  OKT  HOosl  JekK R R RRAR S S S B or
BRIV OO R O
a 6

Pucynok 2.11 — Ce3oHHast "3BMEHUUBOCTH poduiis koddhunmenta koppensuuu (K)
BETpa, OCPEAHEHHOT0 B o0nactu 66—72° c.u1., 174—-164° 3.1. Haa NpoIUBOM, U
MEpUIMOHAIBHOM KOMIIOHEHTBI CKOPOCTEN T€UEHUN B bEpMHIOBOM NPOJIMBE B TOUKE
A3 (a); To ke, uyTo Ha Pucynke. 2.11, a ns ocpeaaeHHOTO 10 TiTyonHe nipoduis (0)

(Trouxamu 0603HauYeHsl K pu p-3naueHun menee 0,05)
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OcoOblif HHTEpEC MPECTABIIET MEXaHU3M BETPOBOTO BO3JIEHUCTBHUS B YCIOBHSX
Pa3IUYHON JIeOBUTOCTH. B mepuos MakCHMaiabHOTO JIEIOBOTO MOKPHITUS (IeKaOpb—
amnpelib), KOrJa 3HaueHus CIUI0YEHHOCTH TpeBbIaoT 70%, nepenaya UMIysbca BETpa K
OKEaHy OCJOXHSETCSI OTPaHHMYEHHOW MOJBHKHOCTBIO JIEIOBOTO MOKpoBa. OmHaKO
UMEHHO B 3TO BpeMsl HAOIIIOJal0TCsl HanOoJiee MHTEHCUBHBIC BETPHI CEBEPHBIX PYMOOB,
CHOCOOCTBYIOIINE BEPTHKAIBHOMY TMEPEMENIMBAHUIO, YTO MHUHHUMU3HPYET BIHUSHUE
cTpaTU(UKAUU U TPAJUCHTA JAABJICHHUS, HAXOIIIETOCS Ha PACCTOSHUM, Ha JUHAMHKY
TEUCHHUI U YCUJIMBACT JIOJI0 HETIOCPEICTBEHHO BETPOBOTO yIpaBieHHs mepeHocom. [Ipu
yacTUYHOM JieqoBoM mokpbiTun  (10-70%), xapaktepHom s (deBpansi—mapTa,
3¢ (EeKTUBHOCTh MepeAaund UMIyJbCa BO3pACTaeT: KOA3()(PUIMEHT CONPOTUBICHUS HA
TpaHuIle BO3AYX—IEN W Ha TpaHUIlE JEI—BOAA 3aMETHO MpeBbImaeT Kod()QuimeHt
COINPOTHBIICHUS] HAa OTKPBHITON MOBEPXHOCTH BO3AYX—BOJa, YTO oOecmedrnBaeT Ooee
HOJIHYIO Mepeady BETPOBOrO UMITYJIbCa K BOJHOM TOJMILE MO LIEMOYKe aTMochepa—ien—
mope [Pisareva et al, 2025]. Dto, BeposTHO, U 00YCIIOBIMBACT MAKCUMYM KOPPEISIHH B

despare—mapre (K > 0,9).

2.1.4 BpemeHHasi M3MeHYMBOCTb Te4deHHii B bepuHroBom mnpoauBe mno
JAHHBIM CIHYTHUKOBBIX AaJbLTHMETPOB. PeryisipHbie U BCENOTOJHBIC JaHHBIC
ATBTUMETPUHU TTO3BOJISIIOT OLIEHUBATh ITUPKYJIsAKi0 YykoTckoro mopsi. Ha Pucynke 2.12
MPEACTaBIICHA KapTa pacnpeeieHusl CPeAHEe CKOpocTU TeueHuid B YyKOTCKOM Mope.
CorynacHO  OOIIETIPUHSATHIM ~ JAHHBIM, HANpPABJICHUS TEYCHUN OPUEHTUPOBAHBI
MPEUMYIIECTBEHHO K CEBEPY, MPU ATOM B LIEHTPAIBHON YaCTU aKBATOPUU UX CKOPOCTh
Bo3pactaeT a0 0,23 m/c, a BOMM3u mobepexbs cHmwxkaercs ao 0,15 m/c. B cesepo-
BOCTOYHOM YaCTU PUCYHKA OTUYETIIMBO BBIACISIETCS AJIICKHHCKOE TPUOPEKHOE TeUCHUE,
YhE CEBEPO-BOCTOYHOE HAINpABIICHUWE MOATBEPXKIAETCS Ppe3yJabTaTaMU MPEIbIIyIINX
uccienoBanuii. CpelHUEe CKOPOCTH TEUYEHMSI B 3TOM paiilOHE MEHSIOTCSA B Mpelenax OT
0,13 nmo 0,19 m/c. Kpome Toro, B paiione 68° c.mI. 9acTh reocTpoduuecKOro Mojs
TEUEHUH, XapaKTEepHOTo JIsi OEpUHTOBOMOPCKHUX BOJI, HallpaBjeHa Ha 3anajl, GopMupys

M3BECTHYIO 3amajHyl0 BeTBb. UTo Kacaercs BocTouno-CHOUPCKOTO TEUeHHUs, €ro
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CTPYKTypa Ha JaHHOM KapTe MPaKTHUUYECKH HE MPOCIEKUBAETCS, YTO CBSI3aHO C €ro
KBa3UIOCTOSIHHBIM XapaKTEpPOM, HE BBIPAXKAIOIMIMMCSA B CPEOHEM TMOJIE€ 3HAYCHUU
CKOPOCTH.

JIns m3yyeHuss BPEMEHHOM W3MEHYMBOCTH MOTOKAa 4epe3 bepunHros mnposnus B
JaHHOM paboTe ObUIa MpoaHAIM3UPOBaHA MEPUJIMOHATIBHAS KOMIIOHEHTa CKOPOCTHU
reocTpo(UUYECKuX TEUCHH Ha OCHOBE JAHHBIX CIYTHUKOBOW anbTUMETpHH. JIMHMS
paspesa, BIOJb KOTOPOM MPOU3BOJWICS OTOOp JaHHBIX, 00O3HAaYeHa (HHUOJETOBBIM
nBetoM Ha Pucynke 2.12. Ce30HHas U3MEHYUBOCTh CKOPOCTH TE€YEHUH Ha IIMPOTHOM
paspese npezacTtaBicHa Ha Pucynke 2.13. Crnenyer y4uThIBaTh, UTO B 3MMHE-BECEHHUN
Nepuoj Uu3-3a JIJOBOTO MOKPOBAa JAHHBIE 33 HEKOTOPHIE MECSUBl IOJTYyYEHbI
MPEUMYIIECTBEHHO B aHOMAJIbHO TEIUIBIC TOJbl. 3a MOCJEAHHUE MSATh JIET TaKUE TObI
HaOJII0/Ial0TCs BCE Yallle, YTO KOPPEIUPYET C II00ATbHBIMU TEHACHIUAMU TOTEIICHUS
kiuMara. HawuOonbliue 3HAaYe€HUS  MEPUIUOHAIBHOW  KOMIIOHEHTHI  CKOPOCTH
3aUKCHpPOBaHBl B 3alaJHON YacTH TposiuBa (B mpenenax 169 — 168,5° 3.m.), rae
ckopocth gocturaer 0,14-0,24 m/c. B oceHHuii mepuon, ¢ CEHTIOps MO HOSOPBD,
MEpUIMOHAIbHASI KOMIIOHEHTAa CKOPOCTHU T€UEHHUM CHMXKaeTcsa 10 3HadeHuit ot 0,09 no
0,11 m/c. CornacHo JaHHBIM, TIpEACTaBIEHHBIM Ha PucyHke 2.12, HauboJbIInii cpeHui
noTOK uepe3 bepuHroB mponauB HaOMIOAAeTCs C KOHIIA BECHBI JIO KOHIIA JieTa, Korjaa
CKOPOCTh T€UEHHMM JOCTUTAaeT MaKCUMaJIbHbIX 3HaueHudt — 1o 0,24 m/c. Eme omun
MaKCUMyM (PUKCUPYETCSl B 3MMHUIA MIEpUO — C sTHBaps 1o (eBpajb — CO CKOPOCTSIMU
10 0,18 m/c. B otuyme ot 3amaHoi 4acT, BOCTOYHAs YacTh MpoJiuBa (B mpeaenax 168,5
— 167,53° 3.1.) xapakTepu3yeTcsi MUHUMaJIbHBIMU CKOPOCTSIMU, OCOOCHHO B OCEHHHUM
CE€30H, Korja oHu MeHstoTes B mipeaenax ot 0,04 mo 0,1 m/c. [lomydenHbie pe3yabTaThl
KaQ4eCTBEHHO XOpPOIIO COTJACylOTCsl € JaHHBIMHU, TMOJYYEHHBIMH B MPEIbIIYIINX
HCCIICIOBAHUSX HAa OCHOBE KPYIJIOTOJWYHBIX HM3MEpPEHUM ¢ ucnosib3oBanuemM ADCP
[Woodgate et al., 2015, 2018], rae Taxke HaOII0OAATIOCH 3aMETHOE YCHICHHE CEBEPHOTO
MOTOKa OEPUHIOBOMOPCKHUX BOJI B TEIUIBIN JIETHUN MEPUOJT U €ro 0cllabJeHnEe OCEeHbIO, a

TaK)K€ aHaJIM30M, BBITIOJIHEHHBIM B paMKax HacTosIel padoTel B moamyHkre 2.1.1.
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Pucynok 2.12 — Cpennee 3a nepuon ¢ 1993 no 2024 none teuenuii BOIM3u

BepI/IHTOBa HpOJ'II/IBa (CDI/IOJ'IGTOBEIH JIMHUS 0003HaYaeT Pa3pe3 A1 UCCIICAOBAaHUA

TeueHui yepe3 bepruHroB MpoJIKB)
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Pucynok 2.13 — I3MeHUMBOCTS MEPUANOHATIBHON KOMIIOHEHTHI CKOPOCTH TEUYECHHI

Mecsu
:ne§>§ss>oo::];

.

169.5 169 168.5 168 ‘3.1

[0 MecAllaM Ha pa3pese BA0JIb 66° C.1II.

AHanu3 albTUMETPUYECKHUX JAHHBIX TAaK)Ke MpeacTtasieH Ha Pucynke 2.14, a, rae
IIOKa3aHa HECIJIAKEHHAasT BpEMEHHas H3MEHUYMBOCTb CPEIHEH IO  paspesy
MEPUIMOHAIBHOM KOMIIOHEHTBI CKOpOCTH. OTpuuaTeNbHble 3HA4EHHWS Ha Trpaduxe

COOTBCTCTBYIOT TCUCHHAM, HAIIPABJICHHBIM Ha IOT. OT1uéTImBo IMPOCIICIKUBACTCA
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3HAUUTEIbHAS M3MEHUYMBOCTh CpPEIHEH CKOPOCTH B MPOJHUBE. 3JHAUCHHUS MEHSIIOTCS B
mupokoM auanazoHe — ot —0,05 no ceoie 0,27 m/c. [Jaxe npu paccMOTPEHUH BCETO
nepuojia HaOMIOJIEHUNA COXPAHSETCS BBIPAXKEHHBIM CE30HHBIM XOJI: MaKCUMAaJIbHbBIE
3Ha4YeHHUs] cKopocTu (uxcupyrorcs netom (1o 0,5 m/c), mocne uero HaOmrOmaeTcs
CHU)KEHUE HWHTEHCUBHOCTH TMOTOKa. OCeHbI0 MNpeodsIalaloT [0KHBIE HarpaBIICHUS
TEYEHUI, CKOPOCTh KOTOPBIX MOXKET Jocturath Munyc 0,1 m/c.

Ha Pucynke 2.14, 6 mnpeacTtaBieHbl CpeIHHE 3HAYECHUS HW3MEHUYHMBOCTU
MEpPUINOHAIBHON KOMIIOHEHTBI CKOPOCTH JJISI KAXI0r0 MecAla U roaa. /J[aHHble Ha 3TOM
JAarpaMMe TaKXKe IMOJATBEPKIAIOT HAUIMYHME 3HAYUTEIBHONW MEXIOJOBOM U CE30HHOMU
M3MEHYMBOCTU. MaKCHMallbHbIE€ 3HAYEHUSI CKOPOCTH TPATUIMOHHO MPUXOIATCS Ha
JIETHUH MEepUoj — C UIOHS M0 aBryCT, KOrJa OHM MeHsAroTcs B npenenax 0,14-0,3 m/c.
Crnenyer OTMETUTB, UTO B OTJEIbHBIEC TO/IbI B pa3HbIE JIeKaabl (PUKCUPYIOTCS aHOMAIIBHO
BBICOKHE 3HaueHusi ckopoctu (mpesbimatonue 0,3 m/c). Takue cinydyan HaOIIOAAIOTCS,
Harpumep, B utoHe 1997 u 2015 ronos, a Takxe B ceHTsa0pe 1995 u 2007 ronos. Tem He
MeHee, HauOoJIbIlasi YacToTa MOSIBICHUS MUKOBBIX 3HAYCHHUM MPUXOJIUTCS HA UIOIb U
aBl'yCT, YTO ITOATBEPKIAET CE30HHYI0 U3MEHUNBOCTh TEYEHUI B IIPOJIUBE.

Kak 6bu10 ykazaHo paHee, B OCEHHUN Mepuoj HaOMI0AaeTCd MUHUMYM CKOPOCTH
teueHui. OCOOEHHO MpUMEUYaTeIbHO, YTO B OKTSIOpEe—HOSIOpEe B OTACIIbHBIC aHOMAJIbHBIC
ronbl (2001, 2002, 2003, 2009 u 2012, 2016) cpeaHemMecsiuHOE HapaBICHUE TEYCHUH B
beprHroBoM NpoNMBE MOYKET H3MEHATHCA C CEBEPHOIO (IIOJOKUTEIbHBIE 3HAUCHUS
MEPHUANOHAILHON KOMIIOHEHTHI) Ha t0KHOE. [[JIs1 OIleHKH MEXToJ0BOM M3MEHYHUBOCTH
MEPUANOHATILHON KOMIIOHEHTBI CKOPOCTH OBIJIO PACCUMTAHO CKOJB3SIIEE CPEIHEE C
OKHOM B OJIH TOJl, IPUMEHEHHOE K 3HAYCHUSIM, YCPEAHEHHBIM 10 MPOCTPAHCTBY BAOJb
pa3pe3a B bepunroBom mponuBe. Pesynbratel mpeacrtaBieHbl Ha Pucynke 2.15
CIUIOIIHOW JIMHUEH. 3HaueHHE IITPUXOBAHHOW JIMHUM OyAEeT pacCMOTPEHO Jajee.
CornacHO TMOJTYyYEHHBIM  JIaHHBIM, CIVIKCHHBIE 3HAYEHUS  MEPUAMOHAIBHOU
KOMIOHEHTHhI ckopocTu MeHsieTcss ot 0,096 mo 0,164 m/c. HaumOGosbinve 3HaYeHUs

3adukcupoBansl B 2004, 2007, a Taxke B 2014-2015 rogax.
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Pucynok 2.14 — BpemenHasi "3MEHUMBOCTb CPEHEN MEPUINOHAIIBHON KOMIIOHEHTHI
CKOPOCTH T€UEHHI 10 pa3pe3y Ha 66° c.1I. (MOJ0KUTETbHbIC 3HaYeHUSI 0003HAYAIOT
CEBEpPHOE HAIPABJICHUE T€YEHUI) B bepHHIOBOM ITPOJIMBE, CIIa’KEHHAs 7-JITHEBHBIM
CKOJIB3SILMM CPEAHUM (a); JuarpaMMa U3MEHYMBOCTH MEPUIMOHATBHOW KOMITOHEHTHI
CKOPOCTH T€UEHHH, OCpeTHEHHON AJIs KaXKI0ro Mecsla U roja (cepblil BeT —

OTCYTCTBHUE JaHHBIX) (0)

Taxke CTOUT OTMETHTHh BBICOKHE CKOPOCTH, XapaKTEepHBIC ISl OOJbIIel 4acTu
1990-x romos, 3a uckiaoueHueM 1994 roga. OnqHako HanboJiee 3aMEeTHOMH 0COOEHHOCTHIO
BBISIBICHHONM W3MEHUYMBOCTU SIBJISIIOTCS  TMEPUOJABI  CYIIECTBEHHOTO  OCIJIa0ICHUS
CPEIHET0/I0BOT0 MOTOKA Yepe3 MpoiuB. Takne MUHUMYMBbI HAaOJI01at0TCS, B YACTHOCTH,
B 2001, 2002 u 2012 romax, Korjaa 3HadeHUs CKOpocTH cHkaiuch a0 0,096 m/c. Emé
OIMH 3aMeTHbIH MHHMMYM npuxoautcs Ha 2008-2010 roael, B TeueHHUE KOTOPBIX

CKOpOCTb Tajana a0 npumepso 0,12 m/c.
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Pucynok 2.15 — BpemeHHast "3BMEHUMBOCTh MEPUINOHAIIBHOM KOMIIOHEHTBI CKOPOCTH
TeueHU B bepruHroBoM nposivBe (CIJIONIHAS JIMHUSA) U 30HAIbBHOM KOMITOHEHTHI
CKOpOCTHU Te4ueHUs Ha pazpese o 170,52° 3.1. ¢ 66°35" no 67°37' c.u.

(H_ITpI/IXOBaHHaSI J'II/IHI/ISI), CrJIa)KEHHBIC |-JTeTHUM CKOJIB3AIIIUM CPCIAHUM

2.2 U3MeHYNBOCTD MOJIS CKOPOCTH, TeMiepaTypbl UyKoTCKOro Mopsi M UX

B3aMMOCBS3b € Te4eHHeM Yepe3 beprHros npoJiuB B 0e3/1eAHbIN NepHo.

B mensax BbIBIEHUS BO3MOXHBIX MPUYUH HAOTIOAeMbIX MHHHUMYMOB
MEpPUIMOHATLHOM  KOMIIOHEHTBhI, OOHApPYKEHHBIX IO JIaHHBIM  CIyTHUKOBOM
abTUMETPHUHU, OBLIT IPOBEAEH aHAIN3 CPETHEMECIUHBIX KapT re0CTPOPUUECKUX TEUECHUN
71 Bcer akBaropun UykoTckoro mopsi. B pesynbrare gaHHOro aHanusa yIalioch
BBIJICTTUTH PsiJl OCOOCHHOCTEH B CTPYKTYPE MOJIsI TCUCHUM.

Ha Pucynke 2.16 mpencraBieHbl CpaBHUTEIbHBIC KapThl TCUCHUM 3a UIOJb U
okTs10pb 1999 1 2002 roaoB. 1999 rox xapakTepu3oBaics MaKCUMaIbHBIMU 3HAYCHUSIMU
noroka uepe3 bepuHroB mposnus, B TO BpeMs kak 2002 roj, HampoTWB, OTMEYEH

MHUHUMAJIbHBIMHA 3HAYCHUAMU CKOPOCTH.
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Pucynok 2.16 — ITonst ckopocTeit reocTpopUUecKuX TeYEHUH, OCPETHEHHBIX

3a uioJb (a, 0) U OKTIOPH (B, T) 1999 1. (a, B) 1 2002 r. (0, T)

OcobeHHo nmpumMeuateabHo, 4To B urosie 1999 ronga BeICOKHME 3HaYEHUS CKOPOCTH
TeYeHUN HAOIIOJANCh MO BCel mupuHe nposuBa. CpelHre 3HAYeHUsl TOCTUTAIA HE
menee 0,29 m/c, 4TO CBUJIETEIBCTBYET O CUJIBHOM YCTOMYMBOM T€UEHUH B HANIPaBICHUU
ApPKTHUKH B YKa3aHHBIN IEPUOI.

OTHOCHUTENBHO BBICOKME CKOPOCTH TEUEHHUS CEBEPHOIr0 HaNpaBJieHus B utose 1999
rojia HaOJIIOJAINCh HE TOJIBKO B MpeJenax camoro bepuHrosa nposinBa, HO U CEBEpPHEE,
B MHTEpBaJie upoT oT 65° 1o 69° c.m1. Hampotus, B utoisie 2002 roga CKOPOCTH TEUECHUI
B MpoJIMBE OBLIM 3aMETHO HWKE€ U COCTaBJsUIM okoyio 0,22 m/c, 4TO yKa3bIBaeT Ha
ociabnenue mepenoca Boa B Uykorckom mope. B okTsope 1999 roma, B mponmBe
COXPAaHSUTMCh T€UEHUS cO ckopocTsamu 110 0,21 M/c, X0Ts 0071aCTh MHTEHCUBHBIX TCUCHUM

CYHICCTBCHHO CYyiKaJlaCb B COOTBETCTBHH C €TI0 CE30HHOM M3MEHUYHMBOCTHIO. B »TOT
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MepUo B MOJIe TEYECHUN HAOII0JAeTCs BBIPAKEHHBIA KpyroBopoT. OH pachoioxKeH K
CEBEPY OT 3alaJHOM YacTH MpojuBa. KpyroBopoT npojiomxaercs napauieabHO IPOJIUBY
BJI0JIb 67° c.m1. Jlanee oH HabmomaeTcsi ceBepHee. B KOHIIE OH 3aMbIKaeTcs B palioHe
3amagHOM yacTh TmposiBa. B caMOM MNpoiMBE  OTpUIlATEIbHBIE  3HAYCHUS
MEpHUIMOHATBEHON KOMIIOHEHTBI CKOPOCTH MPHU 3TOM He HaOmto1ar0Tcst. CpeHeMecsIHOoe
noJie reocTpouyeckux TeueHui 3a okTsI0ps 2002 roma 1eMOHCTPUPYET 3HAYUTEIBHBIC
oriinunsg oT curyauur B 1999 roxy. OCoOCHHO BBIICISICTCS IOBBINIEHHUE CKOPOCTH
TEUEHUM BJIOJIb CEBEpO-3anaaHoro 6epera YyKoTCKOTro MOpsi — OT pailoHa MOCTYIICHHUS
TuxookeaHckux Boi. Jlo Komouenckoit ry0bl u nmanee no nponuBa Jlonra. Ilo
HaIpaBJICHUIO U TIOJIOKEHUIO 3TO TEUCHHE ompenensercs kak Bocrouno-Cubupckoe
teuenue (BCT). Ckopoctn B 3TOM BIOJILOEPETOBOM TEUEHUU MPUHUMAIOT 3HAYEHUS
0,25-0,3 w™/c. AHamM3 CIYTHUKOBBIX QJIBTUMETPUUYCCKUX JAHHBIX IIO3BOJISICT
onpeaenutb, 4To BCT nocturaer bepuHrosa npojauBa U OTYETIUBO MPOCICKUBACTCS B
€ro 3amajHou yactu. TakuM oOpa3om, B OTJEIbHBIE T/l HAOIIOAAETCA 3HAUUTEIIHHOE
ycuinenne BCT. B pesynprate B 3amajHOM 4YacTH NpojuBa (DOPMHUPYETCS FOKHOE
TEUEHHE, YTO IMPUBOJUT K COKPAIICHHUIO IMHPHUHBI 00JIACTH TIOJIOKUTEIbHBIX
MEPHUANOHATIBHBIX CKOPOCTEM TEYEHUU. ITO, B CBOKO OUYEpPEIb SIBIAETCA KOCBEHHBIM
MPU3HAKOM CHIDKCHHUS TEpeHoca dYepe3 IPOJIMB Ha MEXKTOJOBBIX MaciiTabax (cwm.
Pucynoxk 2.8).

U3 6onee pannux pador [Weingartner, 1999; Woodgate et al., 2015; Woodgate,
2018] u3BecTHO, 4TO OJIHOM M3 XapakTepHbIX ocobeHHocTeit BCT sBsieTcs ero BeICOKast
W3MEHYUBOCTh, BKJIIOYas BO3MOXXHOCTh WM3MEHEHUS HaIlpaBJICHUS JIBUKEHUS B
3aBUCHUMOCTH OT aTMoc(hepHbIX M THApojoruyeckux ycioBui. Kak ciemyer wus
uccnenoBanuii, BCT 4yacto octa€rcsi HE3aMEUEHHBIM IPU HAOIIOACHUSX H3-3a €ro
CMEIIIMBaHUs C MPeoOIaJaloMUMU TUXOOKEAHCKUMU BOAAMHU, OJHAKO B HEKOTOPBIX
ciy4asx OHO (opMHUpyeT HYETKO BBIPAKEHHYIO CaMOCTOSITEIBHYIO CTPYKTYpy U

IIPOHUKAET B bEpUHIOB MPOJINB
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Takum oOpa3zoMm, maHHBIE, TIPEACTaBICHHBIE Ha Pucynke 2.16, neMOHCTpUPYIOT,
YTO CIyTHUKOBAS AJIbTUMETPUS MO3BOJISIET HE TOJIBKO BBISIBUTH U3MeHUUBOCTH BCT, HO
Y OLIEHUTH MPOJOJIKUTEIIBHOCTh €r0 CYIIECTBOBAHUS U AMILIUTYLy CKOPOCTH.

B nonosHeHne K aIbTUMETPUYECKUM JaHHBIM, CBUIETEIBCTBA JBYHAIIPABICHHOU
CTPYKTYpPbl BOAHBIX MacC B bepMHroBoM MposivBe MEpUOANYECKH OOHAPYKUBAIOTCS HA
CpPEIHEMECSIUHbIX KapTaxX IOBEPXHOCTHOW TeMMepaTyphl, MOJYyUYEHHBIX MpUOOpOM
MODIS. Kak Buano Ha Pucynke 2.17, B 3anagHoi yactd YyKOTCKOTO MOpPS HEPEIKO
(bUKCUPYIOTCS XOJIOJHBIE apKTHYECKUE BOABL. TemiepaTypa 3/1ech B cpenneM Ha 5-9 °C
HIDKe, 4eM B Oosiee TE€mioid BocTouHoM obOsactu. Ocenwsto 2012 roma, Hampumep,
IIOBEPXHOCTHAsl TEMIIepaTypa B 3alaJHOW 4acTH MNpoiuBa cocTasisuia okono 0-1°C,
TOrAa Kak B BOCTOYHOW yactu nocrurana 6—7 °C. Takue TeMmeparypHbIE pa3IHyuHs
MTOATBEPKAAIOT IMPUCYTCTBUE APKTUYECKUX BOIAHBIX MACC B 3allaJHOM YacTW MPOJIUBA.
OTH BOJBI, KaK MPaBUJIO, IPOHUKAIOT B MPOJIMB B OCEHHUI NEpUoa — C CEHTSIOps 1o
HOSIOpb, OJTHAKO B aHOMaJIbHBIE okl (HarpuMmep, B aBrycre 2001 roga) otmevarores u
JIETOM.

[IpoBen€HHBIM  aHAMWM3 TOJIEH  TEMIEpaTypbl  IMOBEPXHOCTH MOpS U
reoCTpOPUUECKUX TEUEHUH YKa3blBA€T HA HAJIMYME YCTOMYMBOM CBSI3U MEXIY
BEJIMYMHON MEPUAMOHAIBHON KOMIIOHEHTHI CKOPOCTH T€UEHUM uepe3 bepuHros npoius
n uHTeHcuBHOCTHIO BCT. JlomosHWTENbHOE MOATBEPKIACHUE IJAHHOW B3aMMOCBS3U
npenacrasieHo Ha Pucynke 2.18, rae nzoOpaxkeHa kapta KO3(h(GUIIMEHTOB KOPPEIISIIHH
MEXKIY YCPEAHEHHOU MEPUIMOHATBHON KOMIIOHEHTOM CKOPOCTH B bEpHHTOBOM ITpOJIMBE
Y 30HAJIbHOM (BOCTOYHOM) KOMIIOHEHTOM CKOPOCTH TEUYEHMI B aKBATOPUH YyKOTCKOTO
MODsL.

JUist ycTpaHeHHUsT BBICOKOYACTOTHBIX KOJE€OaHW BpPEMEHHBIE PANbl CKOPOCTEN
OBLIIM CTJIaXKEHBI C UCMOJIb30BAHUEM OJTHOJIETHETO CKOJIB3SIIEro cpeaHero. B pesynbrare
aHaJIM3a BBISBIICHBI 30HBI C MMOBBIIICHHBIMU 3HAYEHUSIMU OTPULATEIBHON KOPPEISALUH,
JOCTUTAIOIIKUMHU 110 MOAYJ 0 0,7, mperuMyIlecCTBeHHO B puOpekHor yacT CuOupcKoro

cektopa YyKOTCKOro Mopsi. ITO CBUJIETEILCTBYET O BbhIpakeHHOM BiusHuu BCT Ha
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MCKI'OOO0BYI0O HM3MCHYMBOCTDH MepHHHOHaJIBHOﬁ KOMIIOHCHTBI CKOPOCTHU TCUCHUH B

bepuHrosom nposuse.

170 °3.a1. 165
e

Pucynok 2.17 — CpegHeMecsiuHble KapThl TEMIEPATYPhI, IEMOHCTPUPYIOIINE
MMPOHUKHOBEHUE XOJIOJHBIX BOJ APKTUYECKOT0 MPOUCXOKICHHUS B 3aAI1aIHYIO YaCTh

bepunrosa nposinsa
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Ha Pucynke 2.18 depHoOl JMHUEHN MOKa3aH pa3pe3, BJIOJb KOTOPOTO MPOBEICHO
YCPEIHEHUE 30HAJIBHOM KOMIIOHEHTHI CKOPOCTH C IEIbI0 OIEHKH MEXI0J0BOM

nm3menunBoctu BCT.

66 c.u.

180° 170° 3.4.

. ..
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Pucynox 2.18 — Kapra koaddurimenta koppensiuu cpeiHei mo 10iaroTe
MEPUANOHAIIBHOW CKOPOCTH T€UYEHUSI B bEpUHIOBOM MPOJIMBE C 30HAIBHOU
KOMITOHEHTOM TeueHuil B akBatopun Uykorckoro mops (YepHoil inHuEelH HaHECEH
pa3pes AJis UCCIIEOBaHMsI 30HaJIbHON cKOpocTH BocTouno-Crubupckoro TeueHus mno

JAHHBIM peaHaan3a)

BpeMennas nzMeHunBocTh ckopoctu BCT, monydeHHas o 30HaIbHOMY pa3pe3y
U CriakeHHash OJHOJIETHUM CKOJIb3SIIMM CpEIHUM, TpejctaBiieHa Ha Pucynke 2.15
(urpuxoBaHHAas TUHUS). AHaMKU3 rpaduka MO3BOJSICT BBIICIUTH MEPHObI, B TCUCHHE
KOTOpBIX HaOJomaeTcss oOpaTHash 3aBUCUMOCTh MeXay HWHTeHCHUBHOCTHIO BCT wu
MEpPUIMOHAJIBHON KOMIIOHEHTOM TeueHHWi B bepumHroBom mnponuse. Tak, yBennueHue

ckopoctu BCT B mpubpexnoit 3oue Uykorckoro mops B 2001-2002 u 2012 romax
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COMPOBOXK/IAJIOCh 3aMETHBIM CHUKEHHEM MEPUIMOHAIBHOW KOMIIOHEHTBI CKOPOCTH B
poJiuBe. B MpOTHUBOIOI0KHOCTE 3TOMY, OciiabiieHne TeueHus B nepuoasl 1997, 2006 u
2014 ronoB, HaNMpPOTHUB, COBMIANAJO C YBEIUYEHHEM MEPHUJIMOHAIBHON KOMIIOHEHTHI B
bepuHroBOoM nposnuse.

Kpome aHanu3a BpeMEHHOW H3MEHYMBOCTU Ha CPEIHEMECSYHBIX U TOJOBBIX
MmaciiTabax, OblT MpOBENEH aHanu3 HoBemux aaHHbix crnyTHHka SWOT c Gonee
BBICOKMM BPEMEHHBIM U MPOCTPAHCTBEHHBIM pa3pelieHueM. Pe3ynbTaThl OKa3bIBaOT,
4yTo CBA3b Mexay ocnabnenneM BCT u ycunenumem noroka B bepuHroBom mnposuse
HaOMroMaeTcs Ha MacmTabax MmeHee Mecsna. Ha Pucynxke 2.19, a MoxxHO HaOIFO1aTh MOJIE
CKOpOCTH TedeHHi B UyKOTCKOM Mope, rae 0003HadeHbl O0JacTU AJisi OCPEIHEHUs
ckopoctu TeueHudd. Ha Pucynke 2.19, 6 memonctpupyercs cBsizb mexay BCT u
MEpPUINOHAIBHON KOMIIOHEHTOM CKOPOCTH B bepuHrosom nposmse. B nanHOM cityyae B
nepuoj ¢ aBrycra no Hosopb 2023 3HaueHus KodpuIueHTa oOpaTHON KOPPEsuH,

OCpeTHEHHBIC BO BpeMeHHBIX okHax 10 quel, coctaBmm — 0,68.

K =-0.68 AsrycT — Hosi6pb 2023

0.35 A

03 4 \
= =BepuHros nponus ’ \

= =BoCcTOMHO-CuBHPCKOe TeueHne / \
0.25 / \

> 0.15 \ ’ \

.
-0.05 e

' b § ® A 0 g1 d A0 Al gh N ® AD 92 0 P A
180 182 184 186 188 190 192 194 196 198 °n 200 PO 0 T 0T 0T eef e g g 0 o o ot o o

a 6
Pucynox 2.19 — [lone ckopocTu TeueHuid, ocpeTHeHHOE i1 CeHTA0ps 2023
(mpsIMOYTOJIBHMKAMU BBIJICIICHBI 00JIACTH OCPEAHEHNUS) (a); N3MEHYHUBOCTH 30HAIBLHOU
KOMITOHEHTHI CKOpOoCcTH BocTouno-Cubupckoro teueHus (001acts 2) u
MEPHUANOHAILHON KOMIIOHEHTHI TeUeHUI B bepuHroBoM mposmBe (061acTh 1),

ocpenHeHHbIe Kaxbpie 10 quei (0)
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Ha ocnoBe mannbpix peananm3za GLORYS12v1 Takke MOXHO YETKO OTCIICIAWUTH
n3meHunBocTh BCT. Pe3ynbrarel paHHUX HCCIENOBAaHUN MOKA3bIBAIOT, YTO YCUJICHUE
JTAHHOTO TEYEHHs TIPOUCXOJUT B O€3JIeHBIN mepuo, onpeaensaeMblid st YyKoTCKOTo
MOPSI KaK MPOMEXKYTOK C UIOHSI TTI0 OKTSAOPb.

Cornacio Pucynky 2.20 B 2012 rogy cpenuuii monynb BCT y moGepexbs
Yykotku gocturaet 0,2—0,3 m/c. BCT Tak ke HaOmrogaeTCs B BUIE 3aMETHOTO CHKEHUS
MEpPUIMOHAJIBHON KOMIIOHEHTBI T€YEHHWH K BOCTOKY M IOTY OT OcTpoBa Bpanrens c
BenuuuHamu 10 0,15 wm/c. Ckopoctu B BOCTOUHOM wyactu bepunrora mponusa
HaIpaBJICHbl HA CEBEP W JOCTUTAIOT 3HaueHui Bhimie 0,4 M/C, OTHAKO B €ro 3amajHou
4acTH HAOJII0IaeTCsl 3HAYUTENbHOE OcIablieHne TeUeHUsI U U3MEHEHUE HAMpaBIICHUS Ha
tor. B 2015 romy mo Bceid mmpuHe bepuHroBa mposimBa ObUIM 3aMETHBI BBICOKHE
3HAQYEHUS MEPHUJINOHAJIBHONM KOMIIOHEHTHI CKOpPOCTH. fBHO BbIpaxkeHHOTO BCT HE

Ha6J'IIOIIaJ'IOCB. Teuenus Y OCTpOBa BpaHFCJUI HC3HAYUTCIIbHBI (3Ha‘-ICHH5{ MOAYJISI MCHEC

0,05 m/c).
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Pucynok 2.20 — Kaptel ckopoctelt Teuenuit Ha rimyoune 0,5 M, ycpeAHEHHBIE 3a
MEPUOJT C HIOJIS 10 OKTSOPB /it 2012 1. (a) 1 2015 r. (6) (u€pHble TUHUKA 0003HAYAIOT

pa3pe3bl, UCITOJIL3YEMBIC I OCHKHN U3MCHYNBOCTHU TCUCHUH B BCpI/IHFOBOM IMpOJIUBE

u BCT)
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Pasnmuuns B mepuogax unTeHcudukanumu BCT nambosee 3aMeTHBI Ha KapTax
aHoManMi ckopoct Ha TiayOune 13,5 M B 3amagHoil yacth YyKOTCKOro Mops,
npeAcTaBlicHHble Ha Pucynke 2.21. AHOMainM CKOPOCTM 3a KOHKPETHBINM MECSI
pacCUMTHIBAIOTCS KaK BEKTOPHAs Pa3HOCTh MEXIYy CpPEIHEMECAYHBIM BEKTOPOM
CKOPOCTH M BEKTOPOM CKOPOCTH, OCPEAHEHHBIM 3a BECh PAaCCMATPHUBAEMBIM IEPHUOL.
OcHOBHOM OCOOEHHOCTBIO SIBIIIETCSI HAJMYHME BBIPAKCHHBIX AHOMAIHM CKOPOCTH

TeueHus y 3anagHoro Oepera akBaropuu B 2002, 2012 u 2016 rr. (Pucynok 2.21, r—nu).
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Pucynoxk 2.21 — AHOMaIuu CKOpPOCTH T€UCHHH Ha riayouHe 13,5 M, ycpeTHeHHbIE 3a
MIEPUO/] C HIOJIS 110 OKTSIOPH JIJIsl TOJIOB ¢ MAKCUMAaTbHBIMU 3HAYCHUSMH
MEpHUIMOHAIBLHON KOMIIOHEHTHI TeueHui B bepuarosom npomnuse: 1999 (a), 2014 (6),

2015 (B) u muaumansubM: 2002 (1), 2012 (1), 2016 (e)

3HayeHus aHOMaaud CckopocTH TedeHud pocturaroT 0,1 M/c u cymiecTBeHHO
OTIIMYAIOTCA MO MectomnoyiokeHuto. Hampumep, B 2012 romy mmpuna oOjactu ¢
anomanusimu Boite 0,1 M/c O6b11a BIBOE OoJIbIIe, YeM B Apyrue rofasl. [[poTuBOMOIO0XKHOE

noJie anoManuii Habmoaanock B 1999, 2014-2015 rogax, kak mokazano Ha Pucynke 2.21,
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a—B. B »Tu mnepuoabl aHOMaJIUM CKOPOCTH, HAaIlpaBJICHHbIE Ha CEBepo-3amnaj,
HaOmoAauch B NpUOpexkHOM 30HE YUyKOTCKOTO MOJIyOCTpOBA, YTO YKa3bIBaeT Ha
ocnadnenne BCT. IIpu 3ToM anHoManuu B bepuHroBoM mposivBe HampaBJieHbl HA CEBED,
YTO KOCBEHHO CBHUJIETEILCTBYET 00 YCHUJIEHUM TiepeHoca 4epe3 bepuHroB mposuB Ha
ceBep.

AHanu3 poduiiel cpeaHNX 3a HIOIb—OKTIOph CKOPOCTEH Ha pa3pese MOKa3bIBacT
(Pucynok 2.22), yTo XapaKkTepHble 0COOCHHOCTHU ITUPKYJIAIIMH MTPOCIEHKUBAIOTCS 110 BCEH
riyoune. B cpeaHem 3a Bce rojibl 30HAJIbHBIE CKOPOCTH TEUEHUS COCTABIISIOT okoJio 0,04
M/c, uro Oim3ko k orenkam [Pavlov et al., 1996]. Bmecte ¢ atum B 2016 u 2012 rr.
cpeaHue 3a 0e3J1eAHBIN MeproT BeMMUYUHBI Bo3pacTarot j10 0,12 — 0,14 m/c u 1o 0,07 m/c
B 2002 r. Ocnabnenne BCT dukcupyercs no 3HaueHuit munyc 0,05 m/c (3amagHoe
Hamnpasiyienue) B 1999, 2014, 2015 rr.

PucyHnok 2.23 neMOHCTPUPYET CE30HHYI0 H3MEHYMBOCTh AHOMAJIUA CKOPOCTH
teueHu! B bepunroBom nponuse 1 BCT B 2015 u 2016 rogax, korjna HaOIr01amuch
MPOTUBOIOJNIOXKHBIE TUIMBl HUPKYJSIIUU. OCHOBHBIE pa3IMuusi MEXIY pa3pe3amMu
3aMETHbl B OCHOBHOM B I€pUOJ OTCYTCTBUS JbAa. B wurone—aBrycre 2015 roma B
bepuHroBoM nposinBe HaOII01aTUCh BHICOKME 3HAYEHUSI MEPUIMOHAIBHOW KOMIIOHEHTHI
aHomayuii ckopoctu (Pucynok 2.23, a), 3HaueHus: kotopbix mgocturanu 0,2 m/c. B
CEHTAOpe U HOSIOpe PUKCUPYETCS CHUKEHUE MEPUIMOHATILHON KOMIIOHEHTBI CKOPOCTH.
B ato Bpemst Boaib paspe3a BCT (Pucynok 2.23, 6) ¢ cepeIuHbl HIOHS 10 KOHIIA aBI'ycTa
MPOSIBISIMCH  OTPUIIATEbHBIE 30HAJIbHBIE KOMIIOHEHTHl AHOMAJIMM CKOPOCTH CO
3HaueHusiMU Boiie 0,07 m/c. DTo coueTaHue aHoMaaui TeueHuil B bepuHroBom nposmse
u BCT yka3bpIBalOT Ha IPOHMKHOBEHUE TUXOOKEAHCKUX BOJI B CEBEPO-3aIla/IHYIO YacCTh
Yykotckoro wmops. Ilozxe, B HosOpe 2015 roma (Pucynok 2.23, 6), 3HaK
MEpHUANOHANIBbHOW cocTaBiswome anomanuii BCT u3MeHwicsi, U Ha BCEM paspese
¢buxcupoBanuchk 3HaueHus ot 0,1 mo 0,8 M/c. DTO coBmajgo ¢ OTPHUIIATCIBHBIMH
aHOMAJIUSIMH MEPUIUOHATBLHON KOMIIOHEHTHI CKOpOCTH B BepHHTOBOM MpoJiMBE, YTO

noauépkuBaeT B3auMocBs3b Mexay BCT u TeueHusiMu B IpoJIuBe.
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3oHanbHasA KOMMNOHeHTa
180° B.4., 69.3-69.8° c.Wwu.
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Pucynok 2.22 — OcpenHeHHbIe Ha pa3pese Npodrin 30HaIbHON KOMIIOHEHTHI
ckopoctu BCT ¢ makcumanbubiMu ckopoctsimu BCT (2002, 2012, 2016) u

MuHUMaIbHbIMU (1999, 2014, 2015) B urone—okTsa0pe

I'maBHas ocobeHHOCTh TeueHui B bepunroBom nponuse B 2016 roay (PucyHnok
2.23, B) 3aKiIOYaeTCs B HAJUYMHM OTPHUIATCIBHBIX MEPHINOHAIBHBIX KOMITOHEHT
aHOMAJIU, KOTOPBIE COXPAHSIIUCH C UIOHSA 10 CEHTAOPh U MPEBBIIIATN 3HAUCHUSI MUHYC
0,2 m/c. B 10 xe Bpems Ha Pucynke 2.23, r BUAHO, YTO Ha OOJIBITMHCTBE Y4aCTKOB
pazpe3a BCT 3HaueHuss anoManuu O0JbIIe HYJIS U HaXOAWIKCh B nuana3zone ot 0,05 no
0,1 m/c, 9TO TOBOPUT 00 ycUJIeHWH BOCTOYHOTO TniepeHoca. CpaBHeHue Pucynkos 2.23, B
u 2.23, T TOJATBEPXKJACT HAIMYMUE B3aMMOCBS3U. MPU YBEIUYECHUM TOJOKUTEIBHBIX
anomanuii BCT mpoucxoauT NMOHMKEHUE MEPUIUOHATIBHOW KOMIIOHEHTHl aHOMAJIMM B
bepunroBom mponuse. [IpumedaTenbHbIM OBIJIO M3MEHEHHE 3HAKa MEPUIMOHAIBHOU
COCTABJISIOIICH aHOMAJTUM B OKTSIOpE, CBA3aHHOE C PE3KMM U3MEHEHUEM HAIpPaBJICHUS U

cuIbl BeTpa. B aBrycre—cenTsOpe mpeobiaman ceBepHBIA BeTep ¢ MoaysieM He Oomee 3
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M/c 10)KHee 72° c¢. ml., TorJa Kak B OKTsIOpe HaOmrofasics I0ro-BOCTOYHBIM BETEp CO
CKOPOCTBIO CBBIIIE 6 M/C (He moka3zaHo). OTmeTum, uto kKak B 2016, tak u B 2015 roay B
TedeHue Ooblieil yacTu 0e3NnEAHOro Mepruoa COXpaHsIach COTrJIacOBaHHOCTh 3HAKOB

aHOMAaJIN B 000UX pa3pe3ax.
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Pucynok 2.23 — I3MeHYMBOCTh aHOMAJIN CKOPOCTH TEUCHHM, OCPEIHEHHAS T10

FJ'IY6I/IHG JJISL KaXKO0ro Mecsna. MCpHINOHaJIbHAsL COCTABJIAIOIAsA BIOJIb pa3pesa Imo

66° c.u1. B BII (a, B) (MOJ0KUTEIbHBIE 3HAYEHHUSI COOTBETCTBYIOT CEBEPHOMY

HaIpaBJICHUIO) U 30HATBHASI COCTABJISIFOIIAS BIOJIb pa3pesa o 180° 3.1. (0, 1)

(mMoJI0KUTEIbHBIC 3HAUECHHUSI COOTBETCTBYIOT BOCTOUYHOMY HampasiieHuio) B 2015 (a, 0)

n 2016 (B, T) IT.
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[Tepenoc Bouwl (F) u conm (Fs) paccuuthiBaeTcs 10 clieayrommM Gopmysiam:

F = Vs, (2.3)
Fs = pS,F, (2.4)

rae F u Fs Beipakensl B CB (10° M?/c) U KI/C COOTBETCTBEHHO;
V — cpenHsist CKOpOCTh TeUEHUs B ceueHuu (M/C);

S — IJIOIIA/Ib MOMEPEYHOT0 CEUCHUS (M?);

Sw — CpeIHsisi COJICHOCTh B CEUCHUH,

p — IIIOTHOCTb MOpCKOﬁ BOJBI.

[I1OTHOCTP MOPCKOM BOJBI PACCUUTHIBAIACH C HCIOJIb30BAHUEM YpPaBHEHUS
cocrosiuugs TEOS-10. TIlepen ocpeaHeHueM Ha TOPU30HTaX IPOU3BOJIUIACH
WHTEPIIOJAIMS TAaHHBIX peaHaln3a Ha paBHOMEPHBIN MO rIyOUHE psj ¢ marom 1 .

Pucynok 2.24, a JEMOHCTPUPYET OLEHKA MEXIOJOBOM HW3MEHYMBOCTHU
MEpPUIMOHAJIBHOIO NEpeHoca B beprHroBoM mnponuse U 30HaIBbHOrO rnepenoca BCT.
Cpennue 3naueHus neperoca coctasuiu 1,18 CB B bepunrosom nposuse u 0,04 CB st
BCT. Ilepenoc BCT pexako npessiman 0,1 C (10 mer u3 32, makcumym 0,23 CB, PrucyHoxk
2.24, a). OTH pe3yabTaThl COTJIACYIOTCS C MPEABITYIIIMMH UCCASAOBAHUSAMH, B KOTOPBIX
coobmanock o 3HaueHusix mepenoca or 0,1 Cp [Kinney et al., 2022] no 0,3 Cs
[Weingartner et al., 1999]. MakcumanbHble 3HaUeHUs 30HaIbLHOro mneperHoca BCT
HaOmonanuck B 1994, 2002-2003, 2005, 2008, 2012, 2016 u 2018 rr. Cpeau HuX
ocobenHo BoiesA0Tea 1994, 2012 u 2016 rr., KOraa BOCTOYHBIA MEPEHOC JTOCTHUTAN
0,14-0,2 CB. B Takme romasl puKCHpOBANIOCH oclabiieHue mepeHoca B bepuHroBom
nponuBe. Hanpumep, B 1994 r. nepeHoc BCT yBenuuuics va 0,12 CB OTHOCUTEIBHO
CpeIHero, Torjaa Kak nepeHoc B npoiuse yMenblnwics Ha 0,28 CB. B 2012 r. nepenoc
BCT yBenuuuics na 0,2 CB, a B nposnuBe ymenbiuuics Ha 0,42 CB. MuHuMallbHbIE
3HAYCHUS 30HAIBHOTO TepeHoca Habmoaanuch B 1995-1996, 1998-1999, 2011 u 2013—

2015 rr., korja HampaBJieHHE MePEeHOca MEHSUIOCh Ha 3anajHoe co 3HadyeHusimMu 10 —0,12
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Cg. B atu ke ronpl ceBepHbIil nepeHoc B bepunrosom mposuse Bo3pacrtai no 1,38-1,42
Cs, uto Ha 0,2-0,25 CB BblllI€ CPEAHETO. DTU PE3YIAbTATHI TOKA3BIBAIOT, YTO U3MEHECHUS
nepeHoca B 000MX pa3pe3ax MMEIOT COIMOCTaBUMBbIC BEIMYMHBI aHOMAIMM MEpeHoca
(cpemnue 3HaYeHHWE 3a TOJ MHUHYC CpeAdHee 3a Bech IMepuoma). TakuM oOpa3om, Mpu
yBenuueHun (ymenbiieHun) nepenoca BCT HabmromaeTcss cornocraBUMoe Mo MOPSIIKY
yMEHbIIICHUE (YBEJIIMUYECHHE) CEBEPHOr0 TNepeHoca B  bBepUHroBOM  MpOJIMBE.

Koaddumuent koppemsiuu (K) Mexay psaaMu U3MEHUYMBOCTH TEPEHOCA COCTABIISCT

—0,71 (Pucynok 2.24, 0).

K=-0.71,N=32

® ®
1.59 @~ e ©

S @
144 e \.\.
@9 ‘.. ®

- 0.20

r0.15

r0.10

r0.05

r0.00

rpancnopt BCT, Cs

1.0

rpancnopt gepes bI1, Cs
1

Tpancnopr yepes BII, Cs
=
/

F-0.05
0.9 1 ¥ 0.9 4
! —e— rpancnopr uepes BI1 / F.0.10 ===: T=1.33-1.55Q

~® - tpancnopr BCT = 0.8 T T T T
-0.1 0.0 0.1 0.2

tpancnopt BCT, Cs

a 6

0.8

T T T T T T
1995 2000 2005 2010 2015 2020

Pucynok 2.24 — MexronoBasi "3BMEHYHBOCTH NiepeHoca uepe3 bepunros npomnus (BIT)
1o paspesy Bnojab 66° c.am. u BCT, ycpennéHnnas 3a nmepuo; ¢ UkoJis 1Mo OKTs0pb, 1Mo
paspe3y Brosb 180° 3.1. (2); JlmarpamMmma paccesiHusI, TOKa3bIBaroOIIasi B3aUMOCBSI3b
MeX Ty mepeHocom B bepunroBom nposuse (paszpes BaoJib 66° c.ui.) u BCT (pa3pes

B110J1b 180° 3.71.) (0)

Hakonen, wucnonb3ysi JaHHbIE KPYIJIOTOAWYHBIX 3asKOPEHHBIX H3MEpUTENEH
TeueHudd B bepunroBom mponuBe u manHble peaHanuza GLORYS12v1, paccuurtan
npoduiib k03P ULMEHTa KOPPENSIIUU MEXKIOJOBOM M3MEHUYMBOCTH MEPUAMOHATLHON
KOMIIOHCHTBI TCUCHHH M 30HaIbHOM KoMIoHeHThl BCT, ocpeqHeHHBIN B HIOJIE-OKTIOpE.

Pesynbrarel Ha Pucynke 2.25 mokasbpIBaloT, 4TO B JICTHUN MEepHo] Ha TayouHe 6omee 10
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M m3MeHunBocTh BCT oka3piBaeT CymeCTBCHHOC BJIMAHHUC HA U3MCHYNBOCTDb TCUCHUH B

bepunrom IIpomuse (K = munyc 0,7).

FnyBuHa, m

-09 -08 -07 -06 -05 -04 -03 -02 -01
KoadhcbuumeHT koppensuum

Pucynok 2.25 — [Ipodunb ko3 dunrenTa Koppeasaiuui MEKIro10BOH U3MEHUNBOCTH
MEPHUAMOHAIBHON KOMIIOHEHTBI TEYEHUI B bepHHIOBOM IIPOJIMBE U 30HAJIBHON

koMiioHeHThl BCT, ocpeiHEeHHBII B UI0JIe—OKTS0pe

2.3 Bausinne BocTouHo-CHOMPCKOro TeyeHusl HA paclpocTpaHeHue

TUXO00KEAHCKHX BOJ B UyKOTCKOM MOpe

B naHHOM moapasziene  BBIOJHSETCS OLIGHKAa PaclpOoCTpaHEHWs  BOJ,
NOCTYIAMIIMX yepe3 beprHroB MpoJiuB, a TAK)Ke BIMSHUS Ha 3TOT Ipouecc BocTtouHo-
CubUpCcKOTO TEYEHUSI.

Ha Pucynke 2.26 nokazaHa MakcuMaibHasi TyOMHAa OEpUHTOBOMOPCKHUX JIETHUX
Boj (BJIB) B UykoTckoMm Mope 3a HIOIb—OKTSOph 10 nanHbM peaHanmnza GLORYS12vl.
ITo aTUM KapTam BBIJECISIOTCA 3allaHbIM U BOCTOYHBIA THUIIBI pacnpoctpaneHus bJIB.
Z3anagneiid T — 1997 u 2015 rr. (Pucynok 2.26, a, 6), Bocrounsiii — 2012 u 2016 rr.
(Pucynok 2.26, B, 1).

B 1997 u 2015 rr. BJIB naxogunuck B mposnBe JIoHra, okpyxanu o. Bpanrens u

npociexXuBanuch 3amnaanee or 180° mo 168° B.n., B BOCTOUHYHO 4acTh BocTouHo-
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Cubupckoro mopsi. Ha ceBepo-3amagnom menbpe UyKoTCKOro MOpst UX MaKCUMabHas
riyorHa Obuta okosio 30 M u mectamu aocturana 40 M. Bo Bcex deThIpéx rogax mose
JOXOJUT 210 72° c.11I.

ITpu BocTtounom tune BJIB cmemniénnl k Boctoky. B 2012 r. ux pacnpocTtpaHeHue
orpanuyeHo npumepHo 177° B.a., B 2016 r. — npumepno 174° B.n. B nponuse Jlonra
BJIB Tarxke nHaOmomaroTcs, MakcuMaidbHas TiayomHa okojo 30 M. VY 3amagHOTO
nobepexnbs UyKOTCKOTro MoJIyoCTPOBA OHU 3aHUMAIOT MEHBIIIYIO IJI0Ia/b, 4eM B 1997 u
2015 rr. B nenTpanbHoii yactu Mops, okoJio 68° c.ur. u 170° 3.1., BJIB ecth mpu 06oux

TUIIaX, 1 MaKCUMaJbHas [IyOMHa B 3TOM 00J1acTh cocTaBisieT 4555 m.

60

50
66 c.w.

N
o

180°3.a. 170’35 160 34 18034 170°3p 160 34

N
o

w
o
MakcuMManbHas rnybuHa, M

10

18034 17035 16034 18034 170°35 160 34

B r

Pucynok 2.26 —Pacnpenenenne MakCUMaJIbHBIX TTyOUH OEpUHTOBOMOPCKHX JIETHUX
Boj (BJIB), ocpeTHEHHBIX 3a UIOJIb—OKTSAOPH 3anaaHbIi (a, 0)

Y BOCTOYHBIE (B, T') TUIIBI

Xots AIIB o6pryHO nokamusytorcs BoctouHee BJIB m penko BcTpeuarorcss Ha

3anajie menbda, UX pacnpoCTpaHEeHHE TaKkXe CHIbHO M3MeHunBo. B 1997 u 2015 rr.
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(Pucynok 2.27, a, 6) BJIB npucyTcTBOBa)IM IO BCceMy menbdy g0 72,5° C.II., JOCTUTas
riryouH 6osee 50 M B 1eHTpaiabHON Yactu Mops. OpHAKO Mo CcynoBbIM AaHHBIM BJIB
pEIKO BCTpeUaroTcs B KaHbOHE [ epanb u nponuse JIonra. OTMEUEHO UX MPUCYTCTBUE B
BUJIe TUH3 AuHON okoo 10 kM Ha rmybmrax 20-30 M. JleTanpHBIA aHAMW3 TaKHX
CTPYKTYp 3aTpyAHEH IIPU UCIOJIb30BAaHUU JAHHBIX peaHalii3a, 0JIHaKO HaOJt01aeMble B
HacCTOosAIIEH paboTe KPyITHOMACIITAOHBIE 3aKOHOMEPHOCTH COOTBETCTBYIOT pe3yJibTaTaM
HATYpHBIX u3Mepenuii (cM. Pucynok 8 B [Pisareva et al., 2015a]).

Eme Oonblimast pazHuiia Mexay apeajaMd pacnpocTpaHeHHs HabOrogaeTrcs Ha
kaptax AIIB (Pucynok 2.27). B 1997, 2015 rr. pacnpoctpanenue AIIB ¢uxcupyercs
MPAKTUYECKHU 110 BCeH akBaTopuu A0 72.5° c.im1. OTMETHM J0BOJIBHO OOJBIIKE TITyOUHbI
3asieranusi AIIB B neHTpaibHOM yacTu Mops (10 60 M) ¥ 3HAYUTEIBLHOE COKPAIICHUE
Iomaay Boj ¢ TiryouHoit 3aneranus AlIB okono 40 M B 2016 1 2012 rr. B To e Bpemst
rpaHulla UX pacrpocTpaHeHus Ha 3amag B 2016 r mpoxomut mo 175° 3.1. [loxoxkas
cutyanusa npoucxoauT B 2012 1., ofHako B 3TOT TOJ HaOIomaeTcs emie OoJibliee
orrecHeHne AIIB Ha BocTtok 10 173° 3.0. W CyHIECTBEHHOE YMEHBIICHUE
pacrmpocTpaHeHus Ha ceBep 10 71,5° c.i.

Crnenyer oTMETUTD, YTO O0BEMHOE COAEPKAHUE TUXOOKEAHCKUX BOJ 3aBUCUT OT
nepeHoca BOAbl B MECSIIbI, MPEIIIECTBYIONINE CBOOOHOMY OT Jibjaa mepuonay. Kpome
TOTr0, THUAPOJOTHUYECKUE XapPaKTEPUCTUKHA MOTYT CrJIaKUBAThCS MPHU YCPEIHEHUH TIO0
MeCSLaM, YTO MOTEHUHAIBHO NMPUBOAUT K «UCYE3HOBEHUIO» BJIB B BOCTOYHOM 4dacTu
Uykorckoro mopsi. Takke B 3TUX paiioHaxX BOJia MOXKET yKe ObITh mepememiana. Ha
UJEHTU(PUKAIIMIO BOJHBIX MACC BIMSIOT U KIMMAaTUYECKUE TEHACHIIMU, a TaKXKe
HEYUYTEHHBIE TUIIBI BOJI, TAKKE KaK ocTaTo4yHas 3uMHss Boja (O3B) u HoBast 3uMHsIs BoJa
(H3B). Onnako B cBOOOAHBIN OT JibJia IEPUOJ] 3TU BOJBI HE SBJISIOTCS JOMUHUPYIOIUMHU
M dYaile BCEero HaOMI0IalTCd B TIYOOKOBOAHOM wyacTh Mops. Takum oOpazom,
ocobennoctu pacnpenenenus AIIB u BJIB 1mo3BoisioT BBIACIUTS TOT WM UHON THUII B

OOJIBIIIMHCTBE JIET.
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Pucynok 2.27 — Pacnpenenenne MakCUMaJIbHBIX TTyOUH aSICKUHCKOW MPUOPEKHOMN
BozbI (AIIB), ocpeTHEHHBIX 3a UIOJIb—OKTSAOPH 3anaaHbli (a, 0)

¥ BOCTOYHBIE THIIHI (B, T)

CTOUT OTMETHUTB, UTO MPEIOKEHHAS TUIM3AalMs UMEET aHAJIOTH B JIuTeparype. B
pabore [KynakoB, 1993], mocBsmIEHHON MOJETUPOBAHUIO HUPKYISIUU YyKOTCKOTO
MOpsI Ha OCHOBE YETBIPEX OapUUeCKUX CHUTyallMii BOCTOYHOrO paloHa ApPKTHKH,
BBIJICJICHBI PEKUMBI, OJIM3KKE K OMMCAHHBIM BBIIIIE: 3aMaHbIN TUll pacnpeaeneaus bJIB
U COJEHOCTH COOTBETCTBYET THMXOOKEAHCKOMY TPAaH3UTHOMY (AHTHLMKIOHHUYECKOMY)
THUITy, IPU KOTOPOM THUXOOKEAHCKHE BOJBI TPAH3UTOM DPACHPOCTPAHSIOTCS HA CEBEPO-
3amaja BIIOJIb MOOEPEkKbS W JOCTUTraloT npojuBa JIoHra, TOT@a KaKk BOCTOYHBIA THIT
COOTBETCTBYET IMKIOHUYECKOMY PEXKUMY C IepepacrperesieHueM BOJHBIX MacC B
LEHTPAJIbHYI0 YacTb Mops. [IpuHIMNManbHOE OTIMYME MPEII0KEHHOIO IMOAX0Aa
COCTOUT B TOM, YTO MEPEKIIOUCHUE MEXKITY TUITAMH CBA3BIBAETCS HE TOJIBKO C JIOKAJIbHBIM
atMochepHbIM (popcuHroM Haja UyKOTCKMM MOpEM, HO M C BHEIIHUM MIEIh()OBBIM

BO3/eiicTBEM cO CTOpoHbl BocTouHo-Cubupckoro mops. VIMEHHO H3MEHUYUBOCTD
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menbhoBoil nupKymsauuu BocTouHo-CuOupckoro Mopsi onpenenser, Kakod U3 THIOB
peanu3yeTcss B KOHKpPETHBIM Mepuoj, oOyciaBiMBas 3alaJHOE WIM BOCTOYHOE

HaIpaBJIeHUE PaCIPOCTPaHEHUs OEPUHTOBOMOPCKUX BOJI yepe3 UykoTckuit menbd.

2.4 Bansinne BocTouno-CuOHUpPCKOro Te4eHusi HA K3MEHYHBOCTb COJIEHOCTH

YyKoTCcKOro mops

ITockoJIBKY BOIBI, TIEPEHOCUMBIE TEUYEHUEM, MOJBEPKEHBI BIHUSHUIO PEYHOTO
CTOKA, BAJKHOW 3aJadeil SIBISAETCS OLEHKAa NEPEHOCa COJIM, & TAKKE BIIMSHUE JTOIO
TEUYEHUsI Ha CPEIHIOI0 CONEHOCTh YyKOTCKOro MOpsl. J{J1s1 3TOro He0O6X0AMMO OTIPEAETUTh
O0COOEHHOCTH €€ IPOCTPAHCTBEHHO-BPEMEHHOM U3MEHUNBOCTH.

Jlanubie SMAP, npenocrtapstomue nH(MOpMaIMIO O MOBEPXHOCTHOU COJIEHOCTH,
B 3UMHUU NEPUOJ OKA3bIBAIOTCS HEIOCTYIHBIMU Ul OOJIBLIECH YacTH aKBaTOPUM H3-3a
3HAQYMUTENBHOTO JIETOBOIO IIOKpOBA. B CBf3M € 3TUM B JaHHOM MCCIEAOBaHUU
aHAIM3UPOBAIACh U3MEHYMBOCTh COJIEHOCTHU B O€3JIE AHBIN EPUO — C UIOJIS 10 OKTAOPh
Uit UyKOTCKOTO MOpSi M C aBrycTa 1o okTs0pb it Mopeit JlanreBsix u Bocrouno-
Cubupckoro.

Pucynok 2.28, a 1eMOHCTpUpPYET CpeHee I0JIe TOBEPXHOCTHOM COJIEHOCTU MO
COYTHUKOBBIM JaHHbIM SMAP. YErko mnpocnexuBaroTcs o00JacTH MOBBILIEHHOM
conénoctu (a0 32-33 I1EC) B 10xkHO# yacTu menbda YyKoTCKOTo MOpsi, HaXOASIIUecs
IIOJ BJIMSIHUEM COJIEHBIX THXOOKEAaHCKUX BOJ. [Io Mepe yBenmmuyeHus: HUpOTHl 3HAUEHUS
COJIEHOCTH CHMDKAIOTCSI BCJIEJCTBUE CMEILIEHUSI TUXOOKEAHCKUX M apKTUYEeCKuX Boj. B
BOCTOYHOM yacTu YyKOTCKOTO MOpsi — OT bepuHroBa mposimBa A0 mo0epexbs AJISICKU
— HabmonalTess 30HBI TOHMKEHHOW conéHoct (~30-31 TIEC), uro cBs3aHo
MPEUMYILIECTBEHHO C PacHpoCTpaHEeHUEM AJSICKUHCKOTO MNPUOPEKHOTO TEUEHUs W3
BepunroBa mopsi. HambGonee 3nauntenbHoe cHIbKeHHE conéHoctH (MeHee 24 ITEC)
3a()MKCUPOBAHO B CEBEPHBIX pailloHax 1 00YCIOBICHO MpoleccaMu TasiHus Jib0B. KapTa
CTaHJAPTHOTO OTKJIOHEHUS coiéHocTH YykoTckoro mops (PucyHok 2.28, 0) moka3bIBaer,

4T0 HamOojee CyllecTBeHHbIe Bapuanuu cojéHoctn (mpessimapomue 5 I[IEC)
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HaOmomaroTcss K ceBepy or 73° c.m. [Ipm 3TOoM 3HauwWTEeNbHAas W3MEHYHUBOCTH B
pacrpeeieHny MOBEPXHOCTHOM CONEHOCTH OTMEUAETCS TAKXKE B 3aMaHONW YaCTH MOPS
— BOM3M TOOepekbs YyKOTCKOTO TMOJyOoCTpOBa, T/I€ 3HAYEHUS CTAHIAPTHOTO

OTKJIOHCHUA COIIOCTaBHUMBI I10 BEJIMYHUHE.

ConeHoctb, MEC

CraHaapTHoe OTK/I0HeHue coneHoctu , NEC

175°8.a. 170°B.A4. 165°B.A.

a 6

Pucynok 2.28 — CpenHsisg NOBEpXHOCTHAs COJICHOCTb (a); CTAaHAAPTHOE OTKJIOHEHUE

MOBEPXHOCTHOM coJieHoCTH (0) 3a nepuoj ¢ utodis o oktsopb 2015-2020 o gaHHBIM

cnyrauka SMAP

Ha Pucynke 2.29 ormeuaeTcsi 3HaYMTENbHAs MEXKI0J0Bas HW3MEHYMBOCTD
pacopeneneHus TMOBEPXHOCTHOM cojeHocth B Yykorckom wMope. Kak u ¢
pacmpeieieHieM BOJHBIX MacC TpemiaraeTcsl BBIICIATh JBa THMA PaCIPEACIICHUS
MOBBIIIEHHBIX 3HAYEHU MOBEPXHOCTHOM COJICHOCTH: 3alaIHbId U BOCTOUYHBIN. B 2015 n
2020 romax oTMmedanmach BBITAHyTas oOmacTe ¢ coseHocThio 32-33 IIEC,
MPOCTUPAIOLIASACS OT 3ara ol yacTu bepuHrosa npoausa 10 70° c.11. K 10Ty OT OCTpOBa
Bpanre:ns, 4To cooTBeTCTBYET 3anajgHoMy Tuily. B mepuosa Bocrounoro tuna (2016-2018
IT.) 00JIACTh TIOBBIIICHHOH COJIEHOCTH CMeManach K BOCTOKY, TOTJIa KaK padOHBI C
noHwwkeHHoH coneHocThio (mo 29-30 IIEC) pacmomaranuch B IPUOPEKHOM YacTH

YyKOTCKOT0 TTOJIyOCTPOBA.
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2015 2016 2017

33

32

131
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ConeHoctb, NEC

27
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170" 165 3. 4. ‘ 165 3. 4.
a

Pucynox 2.29 — KapTbl HOBEpXHOCTHOM COJICHOCTH OCPETHEHHBIE 32
aBrycT-Hos10pb 2015-2020 o manabiM SMAP (a-¢) (4epHBIME JTUHUSIMHA

0003HaYeHBI 00JIACTH MOHKEHHOU COJICHOCTI/I)

Pazauuus Mex 1y mojisiMu coJieHOCTH Oojiee yeTko BUIHBI Ha Pucynke 2.30, rue
MPEACTABIICHbl KAPThl aHOMAJIMK CPEAHEN COJIEHOCTH MJI KaXKJIOTO T0Jla OTHOCUTEIIBHO
CpeaHero moJig 3a Bech nepuoja HabmoaeHuid. Hanbosiee BbIpaKeHHON OCOOCHHOCTHIO
SABJISIFOTCSI TIOBBIIIEHHBbIE 3HaueHus aHomanuid B 2015 romy (Pucynok 2.30, a). B
LHEHTpaJIbHOM YacTh oHU peako npesbimaroT 1 [IEC, Torna kak B 3anagHbIX U CEBEPHBIX
paiionax mops gocturant 2-3 [IEC B 2016 rony (Pucynok 2.30, 6) pacnpenenenue
AaHOMAJIUKA CTaJI0 TMPOTHBOMOJOKHBIM: CEBEpPHAs 4YacTh MOPS U TPHUOPEKHBIC BOJIBI
YyKOTCKOTO MOJIyOCTPOBA OKA3aJIMCh ¢ OTpHUIaTebHbIME aHoManusmu (Oosee 3 TTEC).
BripaxkeHHble OTpUIATEIbHBIE aHOMAJIUU B 3aIaJHOW YacTH MOPS MPOCIEKUBAIUCH
takke B 2017 (Pucynok 2.30, B) u 2018 ronax (Pucynok 2.30, ), X0Ts 1 HEe OBLIN CTOJIb

oOmmpHbIMU, Kak B 2016 romy.
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Kak Bunno nHa Pucynke 2.30, 1 B 2019 roay Habmoganuch Kak MOJ0KUTEIbHEIE,
TaK M OTpUIATelbHbIE aHOMAIMH. MaKCUMyMbl OTpPHIIATENILHBIX  AHOMAJUN
pacnonaranuck B paitoHe 170-173° 3.1. (K 1Oro-BOCTOKY OT OOJIACTH MOBBIIICHHBIX
aHoManui BIIOab oOepexbs Ha 174-179° 3.1.). DTo MO3BOASAET cAenaTh BBIBOJ, YTO B
2019 romy mpoSBWIMCH YE€pPThl OOOUX TUIOB — BOCTOYHOTO C OOJIACTSIMU MOHM>KEHHOMN
COJICHOCTH K 3amnajay oT bepuHroBa nposmBa u 3amaiHOro ¢ MOBBIIIIEHHBIMU aHOMATUSIMU
COJICHOCTH K IOry oT octpoBa Bpanrems. B 2020 roay Obuid 3aduKCHUpPOBaHBI
NOJIOKUTENbHBIE aHOMauu cosneHoct (1,5-2,7 [IEC), nabmonasuirecs: Ha pacCTOSTHUU
okosio 100 kM ot 3amagHoro nodepexbs UyKOTKH, C MOCTENEHHBIM YMEHbBIICHHEM
3HAYEHUMN B CeBEpO-BOCTOUHOM Hamnpasienuu (Pucynox 2.30, e).

Hanusie SMAP conepxat 40CTaTOYHO TOYHYIO HH(OPMALIUIO O COIEHOCTH, HO UX
HEJIOCTATKOM SBJISIETCA OTIPAHMYEHHBIM 1O BpeMeHu psAn. Peanaim3 GLORYS12vl
noctynHselil ¢ 1993 r. nononHseT Hacrosilee ucciaeaoBanue. CorjlacHO CIyTHHUKOBBIM
JaHHBIM U AaHHbIM peaHanu3a GLORYS12vl, Obun 3aMKCUpOBaHbI ABa Pa3IUYHBIX
THUIIa pachpeeNieHus COJIEHOCTU. 3ana bl TN Haboaancs, Harpumep, B 2011, 2014
u 2015 romax (Pucynok 2.31, r—¢), korna Bojbl ¢ conénocthto Bhimie 31 ITEC 3annmanu
TEpPPUTOPUIO OT bepuHroBa MponuBa N0 NPUMEPHO 72° C.II. MO BCEH aAKBATOPUH
Uykorckoro mopsi. O01acTH ¢ MOHMKEHHON COJIEHOCTHIO OTMEYAIKNCH TOJIBKO B 3aJIUBE
Koueby m Ha OoJjiee BBICOKMX IIMPOTaxX, IJ€ YCHUJIMBACTCA BJIMSHUE TasHUS JIbJA.
[Mpumepbl BocTouHOro THIa oT™MedeHbl B 2002, 2012 u 2016 ronax (Pucynok 2.31, a-B).
B 3TOM ciydae coJsi€éHble BOAbI CMENIAIOTCS K BOCTOKY, @ MAKCUMaJIbHAsI COJIEHOCTh HE
npesbimaer 31 IIEC B npomexyTtke Mexay mepuauaHom 180° 3.4. M MOJOKEHUEM
uzoxanuuel 31 TIEC wmaOmromaercs cioii ompecHeHHbIX Box (ot 18 mo 30 IIEC)

NPOTHKEHHOCTHIO Ooiiee 190 kM.
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Pucynox 2.31 — Kaptel conénoctu Ha rimyoune 0,5 M, ycpeTHEHHBIE 3a TIEPHUO]T C
HIOJISI TTO0 OKTSAOPS, TS 3armaaHoro Tumna (a-B); 11 BOCTOYHOI'O TUIA (T-€), 0 JaHHBIM
peanamm3a GLORYSI12v1 (cTpenkaMu noka3zaHo JBUKEHHUE BOJ TUXOOKEAHCKOTO

MPOKMCXOXKICHHUS C BEICOKOW COJIEHOCTHIO)
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Ha Pucynke 2.32 npencraBieHa MEXrooBasi UI3MEHUUBOCTh CpPEeIHEN CONEHOCTH
Uykorckoro mops. Bapuarnuum cpegHeil coin€HOCTH B II€JIOM COTJIAcyeTcs MExIy
pa3nuyHbIMK TUIIAMHU TaHHBIX. B 2017 1 2018 rogax paznuna Mexay 1anHbiMud SMAP u
GLORYSI12v1 ne npesbiana 0,1 ITEC. Cxoxasa MeXrogoBasi U3MEHYMBOCTb COJIEHOCTH
MPOCJICKUBACTCS HAa BCEM JIOCTYMTHOM BpeMeHHOM uHTepBasie ¢ 2015 mo 2019 rogn.
Hampumep, B 2015 roay ayis Bcex TUTIOB TaHHBIX HAOJI01a710Ch MTOBBIIICHUE CONEHOCTH,
torga kak B 2016 romy e€ 3HaueHus cHU3WIUCh. ClieyeT OTMETUTh, YTO JdaHHBIC
peananu3a mpenactaBieHbl Ha riayouHe 0,5 M, torma kak SMAP mnpepocrasiser
MH(pOpPMAIMIO O COJIEHOCTHM HAa MOBEPXHOCTH MoOps. Kak BHUIHO, ONHMCAHHBIE BBILIE
O0COOEHHOCTH HAIPSIMYIO BIUSAIOT Ha OOIIYI0 COIEHOCTh MOpsi. Bo Bpemst 3anagHoOro Tumna
B 2011 1 2015 rogax makcumyMm cpegHeit con€éHocTH GUKCUpOBaiCs Kak Ha riryoune 0,5
M, TaK U B yCpeIHEHHOM Mo riayomHe maMenuuBoctu. B 2002, 2012 u 2016 romax
HaOmoaaock cHukeHue npumepHo Ha ~1,5 TIEC na rmybune 0,5 M u Ha ~0,5 T1EC B
YCPEAHEHHBIX O TIIyOMHE 3HAaYeHUsAX. ['paduk MEXrogoBON M3MEHUYMBOCTH TEpEHOCA
conénoct B bepunrosom nposuse 1 BCT (MepuauoHANBHBIX U 30HAJIBHBIN pa3pe3bl)
npenacrasiieH Ha Pucynke 2.33. Otmevatorcst nepuojsl yeuiienus BCT, korja nepeHoc
cosiéHocTH Bo3pactal oT 3 10 8.3 x 103 kr/c, OIHOBPEMEHHO C YMEHBIIIEHUEM MEPEeHOCca
yepe3 bepunros nponus 10 17 x 10° kr/c. Takum o6pazom, 06a pakTopa B3aMMOCBSI3aHbI
U TPUBOJAT K COTJIACOBAaHHBIM HM3MEHEHUSM COJIEHOCTH BOJ UYYyKOTCKOro MOpS.
Bocrouno-Cubupckoe teuenne (BCT) nepeHOCUT apKTUUECKHE MPECHBIE BOJIBI C 3arajia
Ha BOCTOK, 4YTO MPHUBOJUT K CHIDKEHUIO COJIEHOCTM B 3alaJHOW YacTH MOpS.
OnHOBpEMEHHO HAOJI0IACTCSl YMEHBIIIEHUE MOCTYIIIICHUSI COJIEHBIX TUXOOKEAHCKHUX BOJT

B F0’KHYIO 4acTh YyKOTCKOTO MOpA.
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Pucynox 2.32 — MexroioBasi u3MEHYMBOCTh COJIeHOCTU Ha riryouHe 0,5 M (kpacHas
KpHUBasi), OCPEIHEHHA 10 TIIyOHHE COJIEHOCTD (CUHSASI KpHBasi) U MOBEPXHOCTHAS
coJieHOCTh 110 JaHHBIM SMAP (uépHas kpuBasi), ycpeAHEHHBIE 3a IEPUO/]T C UIOJIA T10
OKTSI0pb B paiioHe 163—179° 3.1. u 67—72° c.m1. (TOYKH YKa3bIBaIOT Ha 3aITaHBIA THII

(>kE€NTHIC) M BOCTOUYHBIN THUII (3€JIEHBIE) COTJIACHO JAHHBIM O COJIEHOCTU U3 peaHaIn3a
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Pucynox 2.33 — MexroaoBasi U3BMEHUUBOCTD IepeHOca coiu yepe3 bepuHros mpoaus
(urpuxoBannoit) 1 BCT B MepunnoHaabHOM paspese mo 180° 3.1. (CrutomHom),

yCpeIHEHHAs 32 TIEPUO]] C HIOJS TI0 OKTIOPh
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2.5 CBs13b H3MEHYHUBOCTH BETPOBOI'0 peknMa ¢ TCHCHUEM

B bepuHrosom npoJsmse

AHanu3 BIHUSAHHUS BETPOBOTO pEKMMa Ha BOJooOMeH B bepumHroBoMm mposnBe
BKJIIOYAJT pacyeT KOod(PQUIHUEHTOB KOPPEISALNH MEXIY psSJIaMH CEBEpPHBIX TECUCHHUI B
OpOJMBE M KOMIIOHEHTAMH CKOPOCTH BETpa C MHCIIOJIB30BAHUEM OHOJIETHETO
crnaxuBamomiero ¢wibtpa (Pucynok 2.34). Haubonpime 3HA4YCHHUS KOPPEISAITUU
HaO0JII0AAI0TCS HE B pailoHe caMOoTo MpoJKBa, a ceBepHee HoBOCHOUPCKUX OCTPOBOB, UTO
COTJIacyeTCsl C BBIBOJAMH HCCJIENOBAaHUI, OOHAPYKMBIIUX B 3TOM PErHOHE CHIIBHYIO
B3aMMOCBS3b MEX1Y YPOBHEM MOPS U MHTEHCUBHOCTBIO MIOTOKA yepe3 bepuHros nposus
no jgaHHbIM rpaBuMetpun [Peralta-Ferriz, Woodgate, 2017] u MozebHBIM pacueTam
[Nguyen A. T et al., 2020]. Pe3yibpTaThl KOPPEIAIMOHHOTO aHAIHM3a CBHJICTCIIBCTBYIOT,
YTO YCUJIEHUE CEBEPO-3alaJHbIX BETPOB MPUBOAUT K YBEJIWYEHHUIO BOJOOOMEHA uepe3
TIPOJIMB.

Boctouno-Cubupckoe Teuenue, Qopmupyromeecss B MOpuOpPEKHONH 30HE,
BO3HUKAET B pPE3yJbTaTe B3aUMOJCHCTBHUS IJIOTHOCTHBIX TEUEHUH, OOYCIIOBIECHHBIX
pEYHBIM CTOKOM B Mopsix JlanTeBbix 1 BoctouHo-Cubupckom, U BETPOBOTO BO3AECHCTBUSA
[Weingartner et al., 1999]. CeBepo-3anaiHbie BETPbI BbI3bIBAIOT SKMAHOBCKHUI TEPEHOC C
OTKJIOHEHHEM OTHOCHTENIbHO BeTpa Ha 60° BIpaBo, YTO CIOCOOCTBYET BOCTOYHOMY
IIEPEHOCY ONPECHEHHBIX PeuHBIX BOJ [Zatsepin et al., 2015; Kubryakov et al., 2016]. Oto
OPUBOJUT K OCIAOJNEHHUIO MOCTYIUIGHHS IPECHBIX BOJ B HAIpaBJICHUWU MPOJIMBA,
YMEHBIIIEHUIO TPATUEHTOB COJICHOCTH U OTKJIOHEHUIO0 BocTouHo-Cubupckoro TeueHus
oT OeperoBoil nuHUM. B pe3ynbrare TeueHue HE JAOCTUTAET MPOJIMBA, YTO YCHIIMBAET
NOCTYIUIEHUE THUXOOKEAHCKHX BOJI B CEBEPHOM HalpaBieHUH. B NpOTUBOMOIOXKHON
CUTYaIlH MPHU FOTO-BOCTOYHBIX BETPaX YCUIMBACTCSI BOCTOUHBIN MEPEHOC OMPECHEHHBIX
BOJ, uHTeHcupuiupyerca Bocrouno-Cubupckoe TeueHue, KOTOpPOe IPOHUKAET B
TIPOJIHB.

Kak BugHo Ha Pucynke 2.34, koppensiliMOHHas CBSI3b MEXIYy MOTOKOM

THUXOOKCAHCKHNX BOJ 1 JIOKaJIbHOM CKOPOCTBIO B€Tpa HCIIOCPCACTBCHHO HA/I IIPOJIMBOM Ha
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MEKT0/IOBBIX MacIlTadax BbIpaXe€Ha 3HAUUTEIBHO ciabee (Ko OULIMEHTHI KOPPESAIUU
0,2-0,3). D10 yKa3bIBaeT Ha CYIIECTBEHHO MEHbIIIEE BIIUSHUE JIOKAJIBLHBIX BETPOB Ha
CKOPOCTb I'e0CTpO(UUECKUX TEUEHHH B ITPOJIMBE IO CPABHEHUIO C BETPOM Hajl BocTouHo-
Cubupckum mopeM. [Ipu 3TOM nokanbHBIE BETPHI MOTYT (DOPMHUPOBATH UHTEHCUBHBIC
OapoTponHbie AperidoBble TeUeHUs, KOTOpble HE (UKCUPYIOTCS aIbTUMETPUUYECKUMHU

HN3MCPCHUAMMU.
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Pucynok 2.34 — Kapra ko3 dunmienta Koppesiiun cpeHen o J0JIToTe

MCpPII[PIOH&J'IBHOﬁ CKOPOCTH TCUYCHHU: B BepHHFOBOM IIPOJINBC C BCTPOM

AHanu3 BETPOBOr0 pexkrma HajJl beprHroBBIM MPOJIMBOM IO JaHHBIM peaHain3a
ERAS5 3a 1993-2024 rr. (Pucynok 2.35, a) mokassIBaeT npeodiiajjaHue yMEpeHHBIX
BETPOB CO CPEJIHEN CKOPOCTHIO OKOJIO 7,4 M/C, MPEUMYIIIECTBEHHO CEBEPHOTO U CEBEPO-
3amaJHOTO HAaIpaBJICHUH, MNPOTUBOMOJIOKHBIX OCHOBHOMY (CEBEpPHOMY) IMEpPEHOCY
TUXOOKEAHCKUX BOJI. XapaKTepHOH 0COOCHHOCTHIO SIBIIICTCS BBICOKAsI KPATKOBPEMEHHAs
M3MEHYMBOCTh BETPOBBIX YCIOBHI, CIOCOOHAsS BBI3bIBAThH OBICTPHIE KOJIEOAHUSI CKOPOCTH

TEUYEHUH B IPOJIMBE, YTO coryiacyercs ¢ pe3yiabratamu [ Woodgate et al., 2015; Woodgate,
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2018]. Ha MeXroloBbIX BpPEMEHHBIX MaciTa0ax MEpUJIMOHANIbHAS COCTaBJISIIONIAS
CKOPOCTHU BETpPa, CriIaXKE€HHAsl HU3KOYACTOTHBIM (DUIIBTPOM, OCTAETCS OTPULIATEIHHON U
MeHsieTcss npumepHo ot —1,5 mo —4,9 m/c (Pucynok 2.35, 6), 4TOo yKka3bIBaeT Ha

yCTOMYMBOE TMpeo0iaJaHue CEBEPHOTO BeTpa B KPYMHOMACIITAOHOW BETPOBOMA

MUPKYJEIOUA Hall ITIPOJIMBOM.

V], mic
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1996 2000 2004 2008 2012 2016 2020 2024
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Pucynok 2.35 — Po3a BeTpoB Hai bepuHTOBBIM MPOIMBOM 32 TIEPUO.T
¢ 1992 no 2016 (a); MexkroaoBast U3MEHYNBOCTh MEPUIHMOHATBHON KOMIIOHEHTBI
CKOPOCTH BeTpa (OTpHUIaTEIbHBIC 3HAUCHUS YKa3bIBAIOT HA CEBEPHBIN BETEP) HAJI

MPOJIMBOM, CTJI&KEHHAS 1-JIETHUM CKOJIB3SIIUM cpeaHuM (0)

BriBoabI Kk riiase 2

[TocTtynienne THXOOKEAHCKHUX BOJ 4epe3 DepHHIOB MPOJIMB HUIpacT KIFOYEBYIO
poJsib B (pOPMHUPOBAHUU TUIpOJIOrHUecKoro pexxuma CeBepHoro JIemoBUTOro OkeaHa.
Ananu3 pganHbix ADCP-usMeputeneil m cnyTHUKOBOW anmpTuMmeTpuu 3a 30-leTHui
NEPHUO/]T BHISBIII YETKYIO CE30HHYIO M3MEHUYMBOCTh BOJI0OOMEHA C JIETHUM MaKCUMYMOM
U OCEHHHM MHWHHMYMOM HMHTEHCHUBHOCTHM Te4YeHHUU. IIpum 3TOM B OTAEIBHBIE OCEHHHE
MECSIbl OTMEYAIOTCS  BBICOKME  OTPULATENBHBIE 3HAYEHUS  MEPUAMOHAIBHOU

COCTABJISAIOIICH CKOPOCTH T€UCHUS cO cKopocTsimu j10 0,34 m/c.
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YcranoBieHa oOpaTHas 3aBHCHMOCTh MEX Iy nepenocom Boctouno-Cubupckoro
TEUYEHUS U TIEPEHOCOM MOCTynaronmx B UykoTckoe MOpe THXOOKEAHCKHUX BOJI. Y CHJICHUE
IOr0-BOCTOYHBIX BETPOB B paiioHe HOBOCHOMPCKHUX OCTPOBOB BBI3BIBAET YCUJICHUE
MPUOPEKHOTO TCUEHUS, YTO MPUBOIUT K MPOHUKHOBEHUIO aPKTUIECKUX BOJI B 3aMaTHYIO
4acTh MPOJMBA M YACTHUYHOMY OCIJIa0JCHUIO CEBEPHOIO0 MOTOKAa. OTH MPOLECCHI
MOATBEPKIAIOTCS KOMIUIEKCOM JTaHHBIX: CITYTHUKOBBIMHA U3MEPEHUSIMH ITOBEPXHOCTHOMN
temriepatypsl, peanannzoM GLORYS12v1 u nabmonenusmu ciytHuka SMAP.

Pe3ynbraThl HcciieqoBaHUN MOIYEPKUBAIOT ONPEACIISIONIYIO POJIb apKTHUYECKOU
MUPKYJISIIIUA B PETYJIUPOBaHWKM BomooOMeHa B bepuHroBom mponmse. M3meHeHus
BETPOBOTO PEKHMMA, BBI3BIBAIOIINE YCUJIEHHE BOCTOYHOIO TMEPEHOCa BOJ U3 MOPS
JlanteBpix u BocTouHo-Cubupckoro, MNpUBOASIT K CYHIECTBEHHON MEXKI0J0BOM
W3MEHYMBOCTH TOCTYIUICHUS THXOOKEAHCKHX BOJ. OCOOCHHO BBIPAKEHHOE CHUKCHUE
cKopocTu TedeHuit (0osee yeM B 1,5 paza) nHabmonanocs B 2001-2002 u 2012 roxgax.

Pe3ynbTaThl nccaea0BaHMi, IPEACTABICHHBIE B IJ1aBe 2 OMyOJIMKOBaHbI B padoTax

[Kyk, Kyopsikos, 2021] u [Zhuk, Kubryakov, 2023].
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I'JTABA 3 KOHOUT'YPAIIUU OITPECHEHHOTI'O CJIOS B MOPSAX
JIAIITEBBIX U BOCTOYHO-CUBUPCKOM

3.1 Bo3MOKHOCTDH MCIIOJIb30BAHUS CIIYTHUKOBBIX TAHHBIX 0 COJIEHOCTH ISl
omnpeaeJeHus1 KOHPUTypaluu ONPECHEHHOTO0 ¢JI0s1 B Mope JlannTeBbIX 1 BocTo4uHO-

Cubupckom

BCT ¢dopmupyercs B OCHOBHOM 3a CUET CTOKAa PEUHbIX BOJ. BoibIIoi ncTOUHUK
IIPECHBIX BOJ KaK pa3 HaXOAMUTCS BOJM3H BBISIBIEHHOU B MPEIbIIYILIEH riaBe 00JacTH ¢
BBICOKMMH 3HAYEHUSMH KOPPEJLIMK BeTpa U TedeHUui B bepuHrosom nponuse. Takum
o0pa3oM, HccleOBaHWE KOH(PUIYpalUU ONPECHEHHOIO CJIOSI Ba)KHO HE TOJIBKO MJIs
NOHUMAaHUs LUPKyIauuu moped JlanteBbix u BoctouHo-Cubupckoro, HO W s
UHTEpIIpETallui U3MEHUUBOCTH T€YEHUN YyKOTCKOIO MOpSI.

CnyTHuKOBBIE M3MepeHusa conéHoctu B CeBepHOM JlemoBUTOM OKeaHE MeHee
TOYHBI M3-3a BJIMSAHUS MOPCKOTO JIbJAa M HU3KOM TEMIIEPATYpbl, KOTOPHIE CHUKAIOT
YyBCTBUTEJIIBHOCTh MUKPOBOJIHOBBIX ITACCHBHBIX IAaTYMKOB K M3MEHEHUSM COJIEHOCTHU
[Fournier et al., 2019]. HecmoTps Ha 3TH orpaHUYeHUs, B psije padot [Zatsepin et al.,
2015; Kubryakov et al., 2016; Tarasenko et al., 2021] mnoka3aHa BO3MOXKHOCTb
3¢ ()EKTUBHOTO MNPUMEHEHMS] CIYTHUKOBBIX JAHHBIX O COJEHOCTH JUIsl HW3y4YeHUs
KOH(Urypaly peyHbIX IUTIOMOB, TOCKOJIBKY B ApPKTHKE pPEYHbIE BOABl MOTYT
CYIIIECTBEHHO OTJIMYATHCS 110 COJIEHOCTH OT OKpY Karomx Mopckux Boj (Ha 5—10 ITEC).
JIns1 oieHKM npuMeHUMOCTH TaHHbIX SMAP k 3a1ade kapTUpoBaHUs ONPECHEHHOTO CIOS
B APKTUYECKUX MOpPSAX OBUIM MPOBEICHBI CONOCTABICHUS C HAaTypHBIMH M3MEPEHUSIMU
IIOBEPXHOCTHOM COJIEHOCTH, BBINIOJHEHHBIMU B XOoJA€ JKcrenuiuid HMHcTuTyTa
okeanosorn wum. [LII. IMupmosa PAH B 2018 u 2019 rr. Bcero Obuio
MIPOAHATM3UPOBaHO Oosiee 15 ThiCc. M3MEpEHUH.

CryTHUKOBBIE JaHHblE ObUIM WHTEPIOIMPOBAHBI HA KOOPAMHATHI M BpeMs

KOHTaKTHBIX U3MEPEHUM, YTO TMO3BOJIUJIO OLEHUTh MPOCTPAHCTBEHHOE PaCIpeiesICHUE
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abcomotHoi morpemHoctd (Pucynok 3.1, a). B OompmmHCTBE ciydaeB ommmoOKa
cocrapisuia MmeHee 1-2 TIEC, Tornia kak Ha OTAENbHBIX y4acTKaX, 0COOCHHO Y MOOEPEeKbs
BOMM3u ycths Jlensl u B mponuBe JlanteBbix, nocturana 4-5 IIEC. IloBeiieHHbie
OMMOKA MOTYT OBITh OOYCIIOBJICHBI HECKOJBKHUMH (haKTOpaMHu: BO-TIEPBBIX,
MEJIKOBOJAHOCTb U OJIM30CTh Oepera yBeIMYMBalOT BEPOSATHOCTh UCKAKEHUS CUTHAA U3-
3a OTPaXEHUI; BO-BTOPBIX, BEPTUKAJIbHBIC TPAAUEHTHI COJEHOCTU MEXKTy 1 cM (TiryOnHa
CITyTHUKOBOTO 30HJMPOBaHUS) U 2—3 M (T1yOMHA HATYPHBIX U3MEPEHHI) MOTYT OBITh
3HAYUTEIBLHBIMU B 30HE€ HWHTEHCUBHOTO PEYHOIO CTOKA; B-TPEThUX, pPa3jIUdue B
MPOCTPAHCTBEHHO-BPEMEHHOM Pa3pPEIICHUH JABYX TUIIOB JIAHHBIX OCOOCHHO 3aMETHO B
YCTBEBBIX 30HAaX C BBICOKOM HM3MEHUYHMBOCTBIO COJIEHOCTH, CBA3aHHOW C BETPOBBIMH
BO3JICHCTBUAMH 1 OapoKIMHHOM IupKyssuer [Guay et al., 2001; Golubeva et al., 2015,
2017]. Ins ydera pa3nuuuii B pa3pelieHuN HATypHbIC H3MEPEHUs ObUIN YCPETHEHBI TI0
aueiikam 0,25° x 0,25°, coorBeTcTByroUX ceTke SMAP. KonruecTBO ToUeK Ha SUEHKY
MensieTcs oT 3 10 40. AHanu3 pa3HOCTU MeXAy Habopamu naHHbIMU Ha Pucynke 3.1, a
MPOJIEMOHCTPUPOBAJ UX XOPOIIIEe COOTBETCTBUE: KOIDPHUITUEHT KOPPEISIIIUU COCTABUI
ceeimie 0,9, cpennekBagparuuHoe oTkiIoHeHne — okomo 1 IIEC. Cpennee
cuctematudeckoe cmemenue cocraBmwio —0,734 TIEC, 4To, BeposTHO, CBS3aHO C
pasnu4reM riayOuH 30HIUPOBAHMS, TIOCKOIBKY B TOBEPXHOCTHOM MUJUTUMETPOBOM CJIOE
BOJIa MOKET OBITh MEHEE CONIEHOM M3-3a MPECHOBOJHOrO cToKa. /[narpamma Ha Pucynke
3.1, 6 moka3bIBaeT, YTO CIYTHUKOBBIC JIAaHHBIE JOCTATOYHO YBEPEHHO IO3BOJISIOT
otaensaTh peunbie BobI (S < 28 ITEC) ot mopckux (S > 30 [TEC) ¢ TOYHOCTBIO B Ipe/iesiax
1 ITEC. ITpu 3Tom 3HaueHus conénoctu Hke 20 IIEC B HaTYpHBIX U3MEPEHUSAX NTOUTH
HE TMPEACTABIEHbI, YTO OTPAHUYMBAET BO3MOYKHOCTH KOJIMYECTBEHHOM BallWJallUH
CIIyTHUKOBBIX JaHHBIX B 3TOM Auara3one. Tem He MeHee, npuHumas 28 [IEC B kauecTBe
BEpXHEWU TpaHUIbl IJi PEYHBIX BOJ, MOXXHO JIOCTaTOYHO YBEPEHHO BBIJIEISATH 30HY
pEYHOrO0 BIMSHUS MO JaHHBIM SMAP, kak 3TO moATBep)kKIaeTcs u B Apyrux padoTax,
Hanpumep, B [Osadchiev et al., 2020], rae ucnons3zoBanack rpanuna 30 ITEC.

Cnenyer OTMETHTb, 4YTO TIPUBEAEHHBIC BBIINIE OIEHKU IOJIYYEHbl IS

CTaHJIAPTHOTO aJrOpUTMa BOCCTAaHOBIIEHUS cojiéHoCcTH SMAP. HenaBHue ucciaeqoBaHus
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MOKa3aJId BO3MOYKHOCTh CYHIECTBEHHOI'O MOBBIIIEHHS] TOYHOCTH CITyTHUKOBBIX OLIEHOK B
ApkTHKe 3a CU€T NPUMEHEHHs METOJOB MalIMHHOro oOydenus. Tak, s Ooiee
OOLIMPHOTO AapKTUYECKOTO pPErroHa CpeHEeKBapaTHieckas oOIKMOKa OmnpeaeIeHus
conéHoctu Obuia cHmwkeHa c¢ 3,15 go 2,15 IIEC, a kosddunueHT koppensuuu c
HATYpHbIMH JaHHbIMH yBemmuwmicsa ¢ 0,82 mgo 0,9 [Savin et al., 2024]. IIpu stom
HauOoblIee ylydlieHne ObUIO JOCTUTHYTO MMEHHO B OOJAacTH HHU3KOH COJEHOCTH,

xapaKTepHoﬁ AJIA 30H pCYHOI0 CTOKaA.
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Pucynok 3.1 — IIpoctpancTBeHHOE pacnpeiesieHue aOCOMIOTHOM pa3HULIBI MEXKITY
MMOBEPXHOCTHOM COJIEHOCTH U KOHTAKTHBIMU U3MEPEHUSIMU COJICHOCTH ();
JarpaMMa paccestHusl CIIyTHUKOBBIX M HATYPHBIX 3HAYEHUM COJICHOCTH 3a TOT Ke
nepuoy (0) (0 — cTaHIapTHOE OTKIIOHEHHWE; IITPUXOBAHHOW JIMHUEH BhIICJICHA

obacth +20; R? — k03 HUIMEHT AeTepMUHAIIH )

HecMoTps Ha TO, 4TO B HAaCTOSAIIEH pabOTe UCTIOIB30BAJICS CTAaHAAPTHBIN MPOTYKT
SMAP, BBHINIOJIHEHHOE TIPSIMOE COIOCTABJICHHE CO CHYTHUKOBBIMM M HATYpPHBIMHU
M3MEPEHUSIMU B pailloHe MOps JIanTeBbIX MPOJEMOHCTPUPOBAIIO CPETHEKBAAPATUUECKOE
otrkionenue okosio 1 IIEC u Bwicokyto koppensuuio (6osee 0,9), 4To mMOATBEPKIACT

JIOCTATOYHYIK0 TOYHOCTh CTaHJAPTHOTO aJroputMa sl HUJIeHTH(UKAIUMU obJacTen
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pacIpoOCTpaHEHUs PEYHBIX BOJ U aHalM3a MPOCTPAHCTBEHHOW M3MEHUHUBOCTH PEUYHBIX
1toMOB. CTOUT YYUTHIBaTh, YTO ONMCAHHBIC BBINIC OTPAHUYCHUS WU HMCTOUYHUKHU
MOTPEIIHOCTEH TaK)Ke MOTYT OKa3bIBaTh BIMSHUE HA HHTEPIIPETALIMIO POCTPAHCTBEHHO-
BPEMEHHOM H3MEHYMBOCTH PACHPOCTPAHEHUS OMNPECHEHHOTO CJIOS Ha OCHOBE
CIyTHUKOBBIX JAHHBIX O TIIOBEPXHOCTHOM cojieHOCTH. Hambonee cyliecTBEeHHBIM
(baKkTOpOM SIBIIAETCS HEBO3MOXHOCTH IMOJIYYCHHS KAYCCTBEHHBIX JTAHHBIX IMAaCCHBHBIX
MHUKPOBOJIHOBBIX U3MEPEHUI BOJINU3HU MTOOEPEKbS U B 30HAX, MOKPBITHIX MOPCKUM JIbJIOM
[Meissner et al., 2019, 2019a], uTo orpaHUYHBACT BO3MOXHOCTH MCCICAOBAHMUS, a TAKIKE
MOXET TMPUBOJUTH K HEMOJHOW KapTUHE paclpOCTpaHEHUs] PEYHBIX BOJA B
nepudepuitHpIX parionax. KpoMme Toro, 0oTHOCUTEILHO HEBBICOKOE ITPOCTPAHCTBEHHOE U
BPEMEHHOE Pa3pEeIICHUE CITyTHUKOBBIX MPOJYKTOB MPUBOJUT K CIVIAKMBAHUIO PE3KUX
rPaJIMEHTOB COJIEHOCTHU, B PE3YJIbTATE YETO MOKET MPOUCXOAUTH HEKOTOPAs EPEOIICHKA
IJIONIAIM  OMPECHEHHOTO CJI0S, OCOOEHHO B TEPEXOIHBIX 30HaX. TeM He MeHee,
MOCKOJIbKY B JaHHOM paboTe aHAIM3UPYyeTCs KpymHoMaciTaOHas HW3MEHYUBOCTD
ONIPECHEHHOTO CJIOSI HA BPEMEHHOM MHTEPBAJIC OKOJIO MECsIla, YKa3aHHbIC OrpaHUYCHUS
HE OKa3bIBAIOT CYIIECTBEHHOTO BIMSHUS Ha OOITHE BBIBOBI O XapaKTepe U HaIlpaBJICHUH

pacrnpoCTpaHeHus peuHbIX BoJ B BocTouHOM yactu CJIO.

3.2 MexroaoBasi U3MEHYUBOCTH ONPECHEHHOTO CJIOSI O CIIYTHUKOBBIM

H3MEpPEeHHUAM coJIeHOCTH B MOpsX JlanTeBbIX 1 BocTouHo-Cudupckom

HauOounbImii cTOK apkTUUecKux pek Poccuu mpoucxoaut B utoHe—wuroie [Paviov
etal., 1996]. OgHako CITyTHHKOBBIC TAHHBIC COJIEHOCTH B OCHOBHOM JIOCTYITHBI TOJIBKO C
aBrycTa 1Mo OKTSIOpb, MOCKOJIbKY paHee OCHOBHAS YaCTh aKBATOPUU OCTAETCS MOKPHITOM
JBJAOM, YTO 3aTPyIHSET MHUKPOBOJHOBBIE u3MepeHus. Ha Pucynke 3.2 moxaszanbl
CpeIHEeMECSIYHbIE KapThl IOBEPXHOCTHOMN COJIEHOCTH 3a aBT'yCT B pa3HBIC T'OJIBI B TICPHO.T
c 2015 mo 2020 rr. O6nacTu C MOHWKEHHON COJEHOCTHIO OTPAKAIOT PACIOJIOKECHUE
ONMPECHEHHOTO CJIOS, [IJII  KOTOPOTO XapakTepHa 3HAYMTENbHAs MEXTOJ0Bas

HN3MCHYHMBOCTB.
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CTouT y4dTHIBaTh, YTO TAsHHUE MOPCKOrO JIbJa TAaKKE€ MOXET BIUATH Ha
pacmpejenieHde cojEHocTH B TEMIOE BpeMs roga. Tem He MeHee, MOCKOJIbKY JIEN
MOKPBIBAET BCIO UCCIEAYEMYIO aKBATOPHIO, €r0 BIUSHUE OJDKHO OBITh OTHOCUTEIHHO
IPOCTPAHCTBEHHO OJHOPOAHBIM. B TO e Bpems nanubie ciytHHKa SMAP dukcupyrot
MOCTETNICHHOE TOBBIIICHUE COJIEHOCTH 10 Mepe YJHajJeHUsT OT YCThsl PEKH, YTO
CBUJETENBCTBYET O HAIMYMU BO3JIEHCTBHS PEYHOIO CTOKA B IAHHOW 00JIaCTH.

Ha ocHoBaHuM aHanu3a MOBEPXHOCTHOW COJIGHOCTHM Ha PucyHke 3.2 MOXKHO
BBIJICIUTh TPU XapakTEepHble KOH(UTYypallMK pacnpoCTpaHEHUsI PEUYHBIX BOJ B
NpPUOPEXKHON 30HE: C JOMUHHUPYIOIIMM CeBEepHbIM HampasieHuem (2015 u 2020 rr.), ¢
MPEUMYIIECTBEHHO BOCTOYHBIM HarpasiieHueM (2016 u 2017 rr.) u npomexxyTodHas,
cmemanHas koHpurypauus (2018 u 2019 rr.).

Kondurypanus ¢ npeoOiagaHueM CEBEPHOIO PaCPOCTPAHEHUS XapaKTePU3yeTcs
TEM, YTO ONPECHEHHBIE MACChI IBHXKYTCS OT YCThs JIeHBI Kk ceBepy. B 3THX yciaoBuUsX B
paiione ceBepHee HoBocMOMPCKUX OCTPOBOB, BbIlIE 76° C.111., HAOJIIOAAETCS BEIPAXKEHHOE
CHIDKEHUE COJNIEHOCTH. B To e Bpems 10kHbIe pailoHbl BocTouno-CubOupckoro Mops u
aKBaTOPUU IOr0-BOCTOYHEE JAEMOHCTPUPYIOT 3HAYUTENIBHO 00Jie€ BBICOKME 3HAUCHMUS
conménoctu. B 2015 roay Obuia 3adukcupoBaHa UYETKO BBIPAKEHHAs CEBEpHAs
koHpurypanus. OnpecHEHHBIM CIIOH, 00Jaaromuii CoMEHOCThI0 B auanazone 13-17
[IEC, npoctupancs ot yctbs JIeHbl Ha ceBep A0 palioHa ¢ KoopauHaTtamu 132° B.x. u 77°
cau. Jlanee nHaOmomaeTcs €ro OTKIOHEHHE K BOCTOKY — B CEKTOp CEBEpHEe
HoBocubupckux ocTpoBOB, Iie B pe3yJbTaTe CMEIICHUSI ¢ OKPYKAIOUUMU MOPCKUMU
BOJIAMU COJIEHOCTH NMOCTENEHHO yBennuuBanack 10 ~20 [TEC B roxHoit wactu Boctouno-
CubupcKoro MOpsI MPU ATOM COXPAHSIIMCh BBICOKHE 3HAUCHHS COJIEHOCTH — OKojo 31
[IEC W3-3a oOTCyTCTBHS CHYTHMKOBBIX HAaOMIOJEeHMN BOMM3M Oepera TOYHOE
OTCIIEKUBAHUE MEPEHOCA OMPECHEHHOTO CJIOS BJIOJb OCTPOBOB M B HEMOCPEICTBEHHOMN
onmu3ocTu K Oepery 3aTpyaHeHo. OnHaKO 3aUKCUPOBAHHOE CHMXKEHUE COJIEHOCTU B
paiione 144,6-150° B.n. u 74,38° c.lI. TO3BOJSICT MNPEIANOJOKUTH TAIbHEUIIIEE
pacrpocTpaHeHUEe ONPECHEHHOM JIMH3bI HA F0r0-BOCTOK BILIOTH 10 153° B.11. B 2020 rony

Takke HabJro/1amack ceBepHas KOH(GUTypalus, OJHAKO IMPOJBIKCHHE OMPECHEHHOTO
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CJI0s Ha ceBep ObLTO MeHee BhIpakeHHBIM. OOJaCTH ¢ TTOHMKEHHON COJIEHOCTHIO (<20
[IEC) mocturnu mmpoTsel 77° c.il. U J0JroThl 124° B.j., MOCIE 4ero CMECTUIIMCh Ha

BoCTOK. B oTiiune ot 2015 rona, k ceBepy oT HoBOCHOHUPCKUX OCTPOBOB ONIPECHEHHBIS

BOJIbI MPAKTUYECKU HE PUKCUPOBAIHCH.

ConeHocrtb, MEC

r

Pucynoxk 3.2 —Ycpennennsie 3a 6€371eHbIN IEPHO/T (C aBrycTa Mo OKTSIOpb)

KapThl MOBEPXHOCTHOM cojieHocTH ¢ 2015 mo 2020 rr. (a—€)

Bocrounas kondurypaims 03HagaeT pacupoCTpaHEHUE OMPECHEHHOTO CIIOS BJIOJIb
nooepexbsi Mops JIanTeBbIX B BOCTOYHOM HarpaBiieHUH. B 3ToM ciydae cosi€HOCTh BO
K 3amaay OT apXwuIiejara IMpeBbIIIaeT 3HauyeHUs, HaONo/aeMble B IOKHOW YacTu
Bocrouno-Cubupckoro mops. [lonobnast konpurypauus nposisisiack B 2016 u 2017
rojax, Korja ONnpecHEHHBIN CJION BBITATUBAJICS BI0JIb oOepexbs. B 2016 roay nuHza
OTPECHEHHOTO cJiosi TpoTsHyIack ot 130° g0 165° B. 1. — Gosiee yeM Ha 1400 kM — ¢
yBenuaeHreM cosiéHoctu oT ~10 TTEC B mope Jlanteswix g0 17-20 ITEC B BocTouHOM

yactu Bocrouno-Cubupckoro mopsi B mpeaenax 160—170° B. n. B stom xe roxay
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ONPECHEHHBIN CIION HAXOAWICA B MPHXKATOM K MAaT€pPUKY MOJOKEHHH, & €r0 IHUPUHA B
NEepPHeHANKYIIPHOM K Oepery HampaieHuu He npesbimana 190 km. B 2017 rony nun3a
ONPECHEHHOTO CJIOS IPOJBUHYIACH €1 AAJbIIIE HA BOCTOK — MPUOIU3UTENHHO 10 171°
B. 1. B mpubpexnoit 30He BocTouno-CHOMPCKOTO MOpsS B 3TOT TEPHUOJ CpPEIHUE
3HaueHus cosi€Hoctu coctapisuin MeHee 13 TIEC, Toraa kak B IEHTpaJIbHBIX 00JIaCTAX
Mopst onu mnpesbimanu 24 TIEC. IToMumMO BBIPaKEHHOTO BOCTOYHOI'O HaIlpaBJICHUS
pacnpoctpanenusi, B 2017 roay taxxe HaOII0JaI0Ch HUHTEHCUBHOE PaCIpPOCTPAaHEHUE
ONPECHEHHOTO CJIOSA B CEBEPHOM HamlpaBJIeHUU — 110 75° ¢. 1. Mops JIanTeBbIX, BKIKOYas
3amanHble  pailonsl HoBocuOupckux octpoBoB. Kondurypamus HampaBieHus
pacnpoctpanenus peunsix Boa B 2018 u 2019 romax xapakrepusyercsi Kak CMEIIaHHAs!.
B 31ux ciayyasx (uUKcUpyeTcs OAHOBPEMEHHOE PacHpOCTPaHEHHE OMPECHEHHOIO CIIOS
KaK B CTOPOHY CEBEPHBIX MIUPOT (70 76° C. I11.), TAK ¥ B BOCTOUHOM HaIpaBJICHUH BIOJb
noOepexbs. B 2018 roay nuH3a onpecHEHHOTO ciost focTuria paiona HoBocubupckux
ocTpoBoB (140° B. n., 77° c. 111.) Ha ceBepe, a B BOCTOYHOM HalpaBieHUU HAOII0a1ach
BJI0JIb TT0OEpexbst 10 169° B. 1. B 2019 roxy onpecHEHHBIE BOBI C COJIEHOCTHIO OKOJIO
10 IIEC npoaBuranuce Ha ceBep oT ycTbs Jlensl g0 o0nactu ¢ koopauHaramu 133° B. 1.
u 75,5° ¢. 111, 7A€, TPEANOJIOKUTEIBLHO B PE3YIbTaTe B3aUMOICUCTBUSI C 00JIe€ COIEHBIMU
BOJIaMU OTKPBITOTO MOPsI, 3HAUEHHUSI MOBEPXHOCTHOM COJIEHOCTH YBEIUUUBAINUCH 10 13—
16 TIEC. OnpecHEHHBIN €O TaKKe PacHpOCTPaHSIICS Ha BOCTOK, MMPOXOJIs Yepe3 BCIO
akBaroputo BocTtouHo-Cubupckoro wmopsi. MuHUMalIbHbIE 3HA4YEHUS COJIEHOCTU
¢dbukcuposanuce Ha yaanenun 100-200 km oT OeperoBoi IMHUU B CEBEPHOM YaCTH 3TOTO
mopst. Kondurypanus Boa, Hadmoaasmasics B 2019 roay, cylecTBEHHO OTIUYAINUCH OT
BOCTOYHOTO TepeHoca, 3adpukcupopanHoro B 2016—2017 romax. B gactroctn, B 2019
rojly ONpECHEHHBIA CJIOW HE OCTaBaJCs MPUXKATHIM K IIETb(OBON 30HE, a 3aHUMAJ
oOIIMpHOE MPOCTPAHCTBO, YAAIEHHBIE OT OeperoBoi nuHuu. B pailione mexnay 145° u
175° B.A. OTMEYEHBI OTIEIBHBIC 30HBI C MOHMWKEHHON COJEHOCTHIO, (hopMuUpyroIme
M30JMPOBAHHbIE JIMH3bI. PaHee mMOAOOHBIE CTPYKTYpbl B O3THX IIUPOTAax HeE
PErHCTPUPOBAINCH, BEPOSITHO, M3-3a KpaillHE OrPAaHMYEHHOI'O KOJMYECTBA HATYPHBIX

u3MepeHuil. BO3HMKHOBEHME TakKMX YHAJIEHHBIX OT Oepera M OCHOBHOM JIMH3BI
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OTPECHEHHBIX YYaCTKOB MOMXKET OBITh CBS3aHO C OBICTPBIM TIEPEHOCOM BOJ, YTO
0OyCJIOBJIEHO BETPOBBIM MEPEMEIIUBAHNEM, U3BMEHUUBOCTbIO TEUCHUN WM JIEUCTBUEM
ME30MAaCIITa0OHBIX BUXPEBBIX 00pa30BaHUM.

Ha Pucynke 3.3 npeactaBieHbl CpeTHEMECSYHBIE MO CIIYTHUKOBON CONEHOCTH
3a O6e3nénubii ce30H 2015-2016 romos. B aBrycte 2015 roga (Pucynok 3.3, a) Obutn
3aUKCHUPOBAaHB MUHUMAJIbHBIC 3HAUCHUS CONEHOCTH, Aocturatonue ~5—10 [TEC Otu
BEJIMYMHBI OKA3aJTMCh HUKE XapaKTEPHBIX 3HAYECHUH SISl OMPECHEHHOTO CJIOS, U3BECTHBIX
M0 HATYPHBIM JIAHHBIM, YTO, BEPOSTHO, CBSI3AHO C MajbiM KOJUYECTBOM HATYPHBIX
u3MepeHuil. TpyIHOOOCTYITHOCTh palioHa HAOJIOACHHWM I CYJIOB, CICAYIOIIHX H3
KPYIHBIX TOPTOB, OOYCJIOBJIGHHAsI CJIOKHOM JIe0BOM  OOCTAaHOBKOM, JieJaeT
CITyTHUKOBBIC U3MEPEHUSI COJIEHOCTH €AMHCTBEHHBIM HAJIEKHBIM UCTOYHHUKOM JIAaHHBIX O
pacrpe/ielIeHuU MPECHOBOIHBIX MacC B aBIyCTE.

B cents6pe u oktsa6pe (Pucynok 3.3, B, T) NIPOUCXOIUIIO aAKTHUBHOE
nepepacrpeeieHue U CMEIIEHUe ONMPECHEHHBIX BOJI ¢ 00Jiee COJIEHONW MOPCKOM BOJIOH.
ConéHocTthb OnpecHEHHOTO CII0s Bo3pacTaia, mpubnuxascek Kk ~16 IIEC, uto cornacyercs
C M3BECTHBIMHU JIaHHBIMU In Situ. DTO U3MEHEHUE, BEPOSITHO, CBSA3aHO CO CHUKEHHUEM
pPEYHOTO CTOKa W YBEJIWYECHHEM TypOYJIEHTHOIO TEpeMENIuBaHusl B O€3NETHBIX
ycioBusix. B mepuos ¢ aBrycra mo ceHTsiOpb 2015 roga ompecHEHHBIE BoAbl (S < 21
[TEC), nabntonaembie Kk ceBepy oT HoBOCHOUPCKUX OCTPOBOB, CMECTHIIUCH Ha BOCTOK C
149° B. 1. no 156-157° B. 1. B okTs16pe (Pucynox 3.3, 1) cCOnEHOCTh MPOAOIIKHUIIA PACTH,
IIPU 3TOM OTHOCHUTEJIBHO OJHOPOJHAs MO FOPU30HTAIN CTPYKTYypa OMPECHEHHOTO CIOS
paspylianachk, OCTaBjsisd JUIIb OTACIbHBIE ()parMEHThl C MOHM)XEHHBIMU 3HAYCHUSIMU
IIOBEPXHOCTHOM COJIEHOCTH, JOKAJIM30BAHHBIE B paloOHE apxurenara. B akBaropuu
Boctouno-Cubupckoro Mopsi B 3TOT MEPUOJ HE HAOMIOJATIOCh 3HAYUTEIBHBIX
MOHMKEHUM TMOBEPXHOCTHOM COJICHOCTH, XapaKTEpHBIX ISl ONPECHEHHOTO CJIosl,
oOpazoBanHoro pekamu Kombima u Wumurupka. Ilockonbky nanneie SMAP B
MPUOPEKHOM 30HE OTCYTCTBYIOT, MOXXHO JIMIIb TpeAroJiaraTb, 4YTO HUHTEHCHUBHOE
nepeMenmBanue onpecHeHHoro cios B 2015 1. He mo3BoamI0 3aUKCUPOBATh HATUYUE

OIIPECHEHHOTO CJI0S OT 3TUX PEK.
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Pucynox 3.3 — OcpenHeHHbIe s KaKI0TO Mecsiiia 0e37eHOTo Mepruoia KapThl

MOBEpXHOCTHOM cosieHoctu aiis 2015 (a, B, 1) u 2016 (6, T, €)

B 2016 rogy ompecHEHHBIN CJIOW PacHpOCTPaHsUICS MPEUMYILIECTBEHHO BAOJb
nobepexbss Poccun B BocTouHoM HarpaBieHuu. Kak BunHo Ha Pucynke 3.3, 6 yxe B
aBrycTe rpaHuIla OMPEeCHEHHOTO cios Jocturana 166° B. 1., a k okTsa6pro (Pucynok 3.3,
€) OHa MpoJBUHYJAch A0 175,5° B. 1., MpU ITOM CJIOM OKazajcCs BBITSAHYT BAOJb
oeperoBoii nuHuM. IllupuHa 30HBI MOHWKEHHOU coyiéHocTH B BocTouHo-Cubupckom
Mope coctaBisuia okoo 90 kM. B okTsOpe mpomomkanoch yBelIWdeHHE COJIEHOCTH
ONPECHEHHOTO CJIOSl, YTO CBUJICTEIILCTBYET O €0 MEPEeMEIIMBAHUU C OKPY>KAIOUTUMU
MopckuMu Boaamu. CreayeT MoaYepKHYTh, YTO MEPEMEIIECHHE ONMPECHEHHOTO CJIOS B

NEPHUO/I C ABTYCTA MO OKTAOPH, COTJIacHO AaHHbIM Ha Pucynke 3.3, ObUIO OTHOCUTENIBHO
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HE3HAYUTEIBHBIM. JTO CBUIETEILCTBYET O TOM, UYTO OCHOBHOE pacClIpOCTpaHEHUE
PEUYHBIX BOJ MPOM3OLLIO €LIE A0 aBrycTa — B IEPHUOJI, KOT/Ia aKBaTOPHS OCTaBalach
MO0 JIbJAOM W ObUIa HENOCTYIHA JUIsl CITyTHHKOBBIX H3MepeHuil. Takoil BBIBOJ
COTJIacyeTCs C pe3yJibTaTaMy U30TOITHOTO aHaIN3a KUCIIOPO/1a, IPOBEAEHHOTO HAa OCHOBE
KOHTaKTHBIX u3Mepenni B 2018 roay [Tarasenko et al., 2021], koTopslii MoKa3aj, 4To
MOCTYIUICHUE PEYHBIX BOJI Ha CEBEp B Mope JlanTeBhIX HAYAJIOCh 32 HECKOIBKO MECSIIEB
JI0 aBrycTa, HECMOTPSI HAa HAJTUYHE JIETOBOr0 TOKPOBA.

JlokanbHble aTMOC(EpHbIE CHUHONTHYECKUE TMPOIECCHl SBIAIOTCS OAHUM U3
KJIFOYEBBIX (DAKTOPOB, OMPEACNSIONIMX HAIMpPaBJICHUE IEPEHOCAa OMPECHEHHOTO CJIOA
[Guay et al., 2001; Fofonova et al., 2015; Golubeva et al., 2015, 2017]. Ha Pucynke 3.4
MPECTABIICHBI CPEIHEMECSUHBIE MOJISl BETPa JIJIs IEPUO/Ia C UIOJIS 110 CEHTAOPH JIs ABYX
pa3HbIX KOH(pUrypauuii onpecHEHHbIX BOA: ceBepHoi (2015 r.) u Boctounoit (2016 r.).
AHaJIN3 JEMOHCTPUPYET BBIPAKECHHBIC PA3IMUMs B 30HAJIBHON COCTABIISIOLICH OIS
BeTpa HaJl dcTyapueM JIeHbI B JI€THUE MECSIIbI COOTBETCTBYIOIIUX JIET.

B wurone 2015 roma mpeobnaman ceBepo-BocTounblii Betep (PucyHok 3.4, a).
CornacHo Teopun DKMaHa, MOBEPXHOCTHBINA CIIOM CMEMIAETCS BIPABO OT HAMPABJICHUS
BETpa; MPU CEBEPO-BOCTOUHOM BETPE IKMAHOBCKUI MEPEHOC MPEMIATCTBYET BOCTOUHOMY
MEePEHOCY OMPECHEHHOTO CJIOsl, U YCTheBas 00JIACTh CTAHOBUTCS 30HOW HAKOIUICHHS
MpPEeCHbIX BOA. ['palueHThl COJIEHOCTU HA TPAHUIIE OMPECHEHHOTO CJIOSI CIIOCOOCTBYIOT
(GbOpMHUPOBAHUIO AHTUIIMKIOHUYECKON IUPKYJIAINHN, KOTOpasi B paiioHe AENbThl JIeHbI
BBIPAKAETCA B BUJIC TEUCHUM, HalpaBJeHHBIX Ha ceBep. B aBrycre (PucyHok 3.4, B) BeTep
M3MEHUJICA Ha FOTO-BOCTOYHBIM, UYTO JOMOJHUTEIBHO CIIOCOOCTBOBAJIO MPOJIBHKEHUIO
OMPECHEHHOTO CJI0S Ha ceBep M ceBepo-BOCcTOK. B cenTsaope 2015 roga (Pucynok 3.4, 1)
npeobyiaian  3amajHbld  BETep, W BOCTOYHAS TpaHUIA OMPECHEHHBIX  BO,

pacmosarapiasicsi ceBepHee HoBOCHOMPCKHUX OCTPOBOB, CABHHYJIACH BOCTOYHEE — JIO

~159° B.11.
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Pucynok 3.4 — CpeqHemecsiuHbIe KapThl OIS BETPa ISl HIOJISI-CEHTAOPS

B 2015 (a, B, m) 1 2016 (0, 1, €)

B otnuuue ot BeimeonucanHoro, B 2016 roxy Haa yctbem JleHwl mpeoOnaman
ceBepo-3anananbiii Berep (PucyHok 3.4, 0, T, €), KOTOPBIA CIIOCOOCTBOBA CMEIICHHIO
OTPECHEHHOTO CJIOS Ha IOT W €ro MPIKaTUI0 K Oepery, 4To BBI3BAIO JIOKAIBHOE
NoBBIIIIEHHE YpOBHSI Mopsi (cMm. Pucynox 3.5, 6) u cmocoOGcTBOBasiO (HOPMUPOBAHUIO
BJI0JIbOEPErOBOr0 TEUEHHMS, HAMPaBJICHHOTO Ha BOCTOK. HOro-3zamajHblii W 3amajaHbIN
BEeTEp, JIOMUHHMPOBABIIMN B aBrycte u ceHTsa0pe 2016 roma, ycuiavmBand BOCTOYHBIN
nepeHoc ompecHEHHOro cinos. [logoOHoe BiMsHHME BeTpa Ha pacHpoOCTpaHEHHE
ONpecHEHHBIX BOJ ObUIO paHee omucaHo s OOb-Exuceiickoro onpecHEHHOTO Cllosi B

Kapckom mope [Zatsepin et al., 2015; Kubryakov et al., 2016].
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3.3 Bo3MOKHOCTH HCIIOJIB30BAHUSI CIYTHUKOBBIX JAHHBIX 00 YPOBHE MOPS
U TeMIepaTtype JJIs onpeaejieHus KOHGUIypauuu onpecHEHHOr 0 CJ10M1 B

0e3J1eIHbIH NePHoO.

Peunble Bonbl, moctynatome B CJIO B JeTHUN MepHUOJ, XapaKTEPU3YHOTCS
CYIIICCTBCHHO 0oJiee BBICOKOH Temmeparypoi, mocturaromieii 15 °C [Lammers et al.,
2007]. CHuxeHue COJEHOCTH U OJIHOBPEMEHHOE TMOBBIIICHUE TEMIEPATyphl B
ONPECHEHHOM CJIO€ MPUBOAAT K YBEIMYECHHI0 00BbEMa BOJbI 32 CYET CTEPUUYECKOIO
pacupenus. CylecTBEHHbI BKJIaJ B MOBBIIIEHUE YPOBHSI MOPSI TakK€ BHOCHUT cam
00BEM PEYHOro CTOKAa. DTHU (PAKTOPHI MO3BOJISIIOT MCIOJIB30BaTh MPOCTPAHCTBEHHOE
pacnpeneneHue  TeMIEepaTrypbl  MOBEPXHOCTHOCTH  MOpPSI U BCEMOTOJHBIC
ATBTUMETPUUECKHE HM3MEPEHHUSI ypPOBHS MOpsS JJs  HU3Y4YeHUST OCOOCHHOCTEH
pacpoOCTPAHEHUS] OIPECHEHHOTO CJIOA B MOPSAX BOCTOUHOW APKTUKH.

Ha Pucynke 3.5 npencraBieHbl yepeqHEHHBIE MOJIST TEMIIEPATYPhl U YPOBHS MOPSI
3a Oesnenublii ce30H (aBryct—okta0ps) 2015 wu 2016 romoB, oTpaxaronme
KOH(Urypaluu ONpecHEHHOTO CIIOs, BbIACIECHHbIE MO JaHHBIM SMAP kak ceBepHas
(2015 r.) u Bocrounas (2016 r.). B 2015 roay o61acTh TOBEPXHOCTHOM TEMIIEPATYPbI
BhIme 3 °C mpocTupaercs OT yCThsl peKu Ha ceBep Oosiee yem Ha 350 kM, qocturas 77°
C.l., U MO reorpagMueckoMy pacHoJOKEHUIO COBNAAA€T C 30HOW MOHMKEHHOU
COJIEHOCTH, UTO YKa3bIBACT Ha TEIIJIOBOE BIMSHUE ONIPECHEHHOTO CJIOSI B TAHHOM 00J1aCTH
(Pucynok 3.5, B). B 2016 romy mnpu BOCTOYHOH KOH(PUIYpAIMH TOBBIIICHHUE
TeMIiepaTyphl ceBepHee ycTbs Jlensl He pukcupyrotcs (Pucynok 3.5, r). BmecTo atoro
TEIJIbIE BOJBI C TOBEPXHOCTHOM TemmepaTypor Oojnee 3 °C pacnpocTpaHSIOTCS Ha
BOCTOK M 3aHHMAIOT 3HAYUTEIBHYIO YacTh MpUOpexkHON 30HBI BocTouHO-CHOMpPCKOTO
Mopsi. Ha TtemmepaTypHble aHOMaluM B TpeAesiax OMNPECHEHHOTO CJOSI BIIUSET
COBOKYMHOCTb (paKTOpOB. Bo-nepBbIX, pEUHOI CTOK MOCTYMAET B MOPE YK€ MPOTrPEThIM
10 CPaBHEHMIO C OKpY Karomiei Mopckoi Bozoi [Lammers et al., 2007; Kraineva et al.,

2014, 2015; Magritsky et al., 2018]. Bo-Bropnix, XaquHHas CTpaTHPHUKAIIHS
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CIOCOOCTBYET YCTOMYMBOCTH BOAHOM TOJIIM, YCHUIIMBAS JIETHUI MPOTPEB BEPXHETO CIIOS
[Osadchiev et al., 2021]. Kpome TOro, BhICOKOE COJCp)KaHUE B3BEIICHHBIX YaCTHI[ B
PEYHBIX BOJAX YBEJIMYMBAET MOTJIONICHUE COMHEUHOM paguaruu [Bauch et al., 2013]. B
COBOKYIMHOCTH 3TH MEXAHU3MbI MO3BOJISIOT BBIABIIATH CIEIbl OMPECHEHHOTO CIOS Ha

KapTax HOBerHOCTHOﬁ TCMIICPATYPBI JaKC HA 3HAYUTCIIbHOM YAAJICHHU OT YCTbA.

Pucynok 3.5 — CpenHue kapTbl ypoBHSI MOpsI 17151 aBrycta-okta0ps: 2015 (a); 2016

(6). Cpeanue kapThl TOBEPXHOCTHOM TeMIIEpaTyphl i aBrycTa-okTsiops: 2015 (B);
2016 (1) (uepHBIi IPAMOYTOJLHUK 0003HAYACT 00J1aCTh, KOTOPAst UCIIOIb3YETCS IS
CpPaBHEHMS TOBEPXHOCTHOM COJICHOCTH, TEMIIEPATYPHI U YPOBHS Mopsl B Pucynke 3.7

u Tabmume 3.1)

N3meHeHuss ypoBHS MOpPS KOPPETUPYIOT C HAOMIOAAEMBIMH aHOMAJUSIMU
TeMriepaTypsl U conénoctu. B 2015 roxy npu ceBepHO KOHGUTYpAIIUHA OTIPECHEHHOTO
CJI0S1 MAaKCUMAJIbHBIC 3HAYEHUS YPOBHSI MOPSI PETUCTPUPYIOTCS CEBEpHEE YCThs JICHBI, B
3anaaHoi yactu akBatopun (Pucynok 3.5, a). B To e Bpemst B1ob mobdepexns (140—

180° B. 11.) duKcupyeTcss MOHMKEHHBIA YpOBEHb MOpsi. Takasi CTpyKTypa MOXKET ObITh
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oOyCJIOBJIeHa HE TOJIBKO OTCYTCTBHEM OINPECHEHHBIX PEYHBIX BOJ BOIM3U Oepera, HO U
BO3JIEUCTBUEM JAPYTHX JTUHAMHUYECKHX IMPOIECCOB. B YacTHOCTH, CHIIBHBIA IOTO-
BOCTOUYHBIN BETep, XapaKTepHble i JieTHero nepuona 2015 ropa, cmocoOcTBOBaIU
(dbopMUPOBaHHIO IPUOPEIKHOTO AlBEJLTMHTA Y poccuiickoro moodepesxbs [Osadchiev etal.,
202006], uTo Takxke OBLJI0O OTMEUEHO B X0/1¢ YMCIeHHBIX pacueToB Moaenn ARRI — IOCM
[Mopst poccuiickoii ApKTHKH..., 2021]. ANBEUIMHT CIOCOOCTBYET BBIHOCY XOJOJHBIX
TIIyOMHHBIX BOJI, COIIPOBOXKAAIOIIEMYCS JIOKAJIbHBIM TTOHM>KEHUEM YPOBHS MOPS.

B otnuume oT BbIIENpUBEIEHHBIX 0coOeHHOCTEH, B 2016 TOay npHU BOCTOYHOM
KOH(Urypauuu HaOMIOJAETC TMOBBIIIEHHBI YpPOBEHb MOpPS BAOJb MOOEPEXbs
Bocrouno-Cubupckoro u JlanteBbix Mmopeit (Pucynok 3.5, 0). 3HaueHUs: ypoBHS MOPS
OCTAalIOTCSI OTHOCHUTEIBHO BBICOKMMH BIUIOTH g0 171° B.a. BoaHwele Maccol,
XapaKTEPHU3YIOIINECS MTOBBIIICHHBIM YPOBHEM U TEMIIEPaTypOH, pacIiooKeHbI y Oepera
¥ COBIAJAIOT C 30HAMU MOHM>KEHHON MOBEPXHOCTHOM COJIEHOCTHIO.

Bxnag Ttemmeparypel W CONEHOCTH B CTEPUUYECKYIO KOMIIOHEHTY YpPOBHS,

0003HaYaeMblIit Kak N;, MOXKHO OLIEHUTH 10 popmyiie:

H -
hCT _ J (pnoc pMOpH) dZ, (31)
0 pMOpf—I

rae H — tonmmHa onpecHEHHOTO CI10;
Prioc U Puops — TIIOTHOCTU OINMPECHEHHOTO CJIOSI U MPUJIETAIOIIMX MOPCKHX BOJ

COOTBCTCTBCHHO.

XapakTepHble mapamMeTpbl MOKHO 3a7aTh CIEAYIOIIUM 00pa3oM: TOJIIUHA CIIOS
H =5 wm, conénocts S = 15 TIEC, temneparypa T = 6 °C; mansa otkpsitoro mopsi: S = 30
ITEC, T=2 °C. B atom ciy4ae pacuéTHas BenuuuHa h., coctaBiseT okoyio 12 cm.

bonee moapoOHBIN mpuMep BIMSHHUS BETPOBOW LUPKYJSIMU HA MOBBIIICHHUE
ypoBHsI BONMM3HM MoOepexbsi mpejcTaBieH Ha Pucynke 3.6. B 2023 r maGmromanuch

JJOKAJIbHBIC CHMHOIITHYCCKHNEC TUKIIOHBI, C HpCO6J’Ia,Z[aIOH_II/IMI/I BCTpPaMU 3aliaIHbIX pYM6OB
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Hag menbhom mopeid JlanreBeix m Bocrouno-Cubupckoro (Pucynok 3.6, a), duro
CIIOCOOCTBOBAJIO 3KMaHOBCKOMY ITepeHOCY Ha BOCTOK (PucyHnok 3.6, 0). MHTerpambHbIi

IMCPCHOC OIPCACILACTCA BBIPAXKCHUCM !

T
M, =— (3.2)
5 fPuops
T = pB03Dv2' (3.3)

rae f — napametp Kopuomnuca;

T — TAHIM€HUIUAJIBHOE HAMPSHKEHUE TPEHUS BETPA,
Pros — INIOTHOCTB MPU3EMHOIO BO3/TyXa;

D — riryOuHa 5KMaHOBCKOTO CJIOS;

V — CKOPOCTB BETpa.

st menbdoBoii yactu mops Jlantesbix D = 20-50 m. B ycnoBusix ToHKOro

cTpatu@uipoBaHHoro mioma (D > H) NUKHOKIMH TMOJABJISET Pa3BUTHE MOJHON
HKMAHOBCKOW crivpaiu, OJOKUPYsS KOMIEHCAIMOHHBIN IEPEHOC B IPUIOHHOM CJIOE.
OtcyrcTBUE OOpAaTHOrO TEUEHUsT B HUKHEM CJIO€ MNPUBOJUT K TOMY, YTO
HaOJro1aeMasi CKOpPOCTh ILIroMa MokeT B 3—4 pasza (K) mpeBbImath KiIacCHYCCKUI
nepeHoc(M) [Savin, Osadchiev, 2025]. Toraa unterpanbhbiii 23GGHEKTUBHBIN TEPEHOC
(M)

M .= Mgk. (3.4)

eff
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0.08
0.06

0.04

CkopocTb BeTpa, M/C

Mopaynb OkmaHoBCKOro nepeHoca, m?/c

140°6.5, 150"

Ab6conioTHas AuHamu4Yeckan Tonorpagus, M
Mogynb CKOPOCTU TeYeHUi, CM/C

B r
Pucynoxk 3.6 — Ilons Betpa (a), 5kMaHOBCKOTro nepenoca (0), abcomoTHON
JTUHAMUYECKOHN Tororpaduu (B) U reocTpoPpuiecKux TeueHui (T) B Mopsix JlanTeBbix u

B 3amaJHON 9acTH BocTouH0-CHOMPCKOTO, OCPEAHCHHBIC 32 HIOIb—CEHTSIOph 2023 T.

WNurerpanbubiii  3ddekTuBHBIN  TIepeHoc K Oepery  (dopmupyer moabeMm
ypoBHs (An) u Oapuyeckuii rpaaueHt (An/L) Bmoab meibda, npoTsokeHHOCThIO L. B
YCTAaHOBUBIIEMCSI PEXKUME ATOT TPAJAMECHT ypaBHOBemuBaercs cwuioit Kopuwomuca, a
HAKOIIJICHHBI 00beM KOMITEHCHUPYETCS BIOJHOEPETOBBIM T'€OCTPOPUIECKUM OTTOKOM.

W3 Gananca mHTErpaibHbIX epeHocoB Meis ~ JHAN cnenyeT onenka

M
Ay = ng—ij;% 20 cM, (3.5)
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npu napamerpax f = 1,4x107%, k = 3, L = 600 kM. B urore ypoBeHb a0COIIOTHOM
tonorpaduu (Pucynok 3.6, B) moBsimaercs Ha 3HadeHus cBeime 0,2—0,3 M B obyactu
125-160° 3. 1., 4TO IPUBOIUT K (POPMUPOBAHUIO MTPHOPERHOTO MoToKa (PrucyHok 3.6, 1),

HaIpaBJICHHOI'O Ha BOCTOK, OITMCbIBACMOI'0 B FeOCTpOCI)I/I‘-IeCKI/IMI/I COOTHOUICHUSIMU.

_ g oh 36
YT T Foay (3:6)
_goh
vg_fax) (37)

TJI€ Uy, Vg — KOMIIOHEHTBI T€OCTPOPUUECKHUX CKOPOCTEH;
h — ypoBeHs mops;
X, Y — TOPU30HTAIbHAS ¥ MEPUIUOHAIbHAS KOOPIUHATEI;

g —yCKOpeHHe CBOOOIHOTO MaJICHHUS.

JUist BBISIBIEHUS CBSI3M MEXAY CIIyTHUKOBBIMH JAHHBIMH O COJIEHOCTH,
TEMIEPAType U YPOBHE MOPCKOM MOBEPXHOCTH, ObUIN MOCTPOEHBI JUATPAMMBbI pacCessHUS
MEXIy COOTBETCTBYIOIMMMHU BenuunHamu (Pucynok 3.7). i 3TOTO MeCSUHBIE KapThl
MOBEPXHOCTHOM TeMIepaTrypbl C NPOCTPAHCTBEHHBIM pa3pemieHneM 4 kM ObLIu
ycpeaHeHbl B sueiikax ceTku 0,25°, COOTBETCTBYIOIIEN Pa3pELICHUI0 CITYTHHKOBBIX
naHHbiX SMAP. ExxemecsiuHble KapTbl albTUMETPUH 00 YpPOBHE MOpS TAKXKE HUMEIOT
paspemenue 0,25° u Obut cornacoBansl ¢ ceTkoit SMAP. CpaBHeHHe TPOBOAMIOCH 110
KOKJIOMY Y371y B IIpe/iesiax ucCieyeMoro peruona 06ymsm ycths (koopauHatel 131-138°
B. 1., 73-75° c. m1.), KOTOPBIA BBIAEICH MPSIMOYTOJBbHON pamkod Ha Pucynke 3.5.
O600meEnnbIe pe3ynabTaThl anamm3a 3a 2015-2020 rr. npeacrasnens B Tabmune 3.1, a

XapakTepHbIe TpuMephI auarpamm paccessaus s 2015-2018 rogoB — Ha Pucynke 3.7.
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Tabmuma 3.1 — Koppensimus Mex 1y moBEpXHOCTHOU cosieHocThi0 SMAP, ypoBHEM

MOPS IO JJaHHBIM aJIbTUMETPUHU U oBepXHOCTHOU TeMriepatypsl MODIS B pa3Hbie rojis1

Koppensius Koppensmus
C YPOBHEM MOPsI C TEMIIepaTypoi

2015 —0.66 —0.54
2016 —0.88 —0.82
2017 -0.73 —0.62
2018 —0.85 -0.7
2019 -0.54 —0.69
2020 - —0.56
Cpennsis -0.74 —0.66

2015 2016 2017 2018
K =-0.664 K =-0.881 K=-0.736 K = -0.849

= 2 R? = 0.441 R?=0.777 R? = 0.541 R?=0.721
3] .
® 15
(=
o]
= 10
sl
o
g s
8

0
LA T
U s
o 6
=
P 4
(=}
g 2
o
= o N 2

G 5 10 15 20 25 5 10 15 20 8 0 12 14 16

ConeHocTb, MEC ConeHocts, MEC ConeHocTs, MEC ConeHocTb, MEC
a € X 3

Pucynok 3.7 — CpaBHeHHE CIyTHUKOBBIX JAHHBIX O COJICHOCTH C IIOBEPXHOCTHOM
TeMIiepaTypoi (a—T), 1 ypoBHEM MOps (1—3) B aBrycte-ceHTs0pe B paiione 131-138°
B. 1. 73-75° ¢. m1. 3a 2015 (a, 1), 2016 (0, ¢), 2017 (B, k), 2018 (1, 3) (ILITpuxoBas
nuHug 0603HauaeT 6. K — koapduument koppemsauuu. R? — koo dunuent

JICTePMHUHAIUH )
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B paifonax, xapakTepH3yIOIIUXCs 3HAUMUTEIbHBIM OIPECHEHUEM, HaOII0AaeTCs
3aMETHOE YBEIIMUECHHUE YPOBHS MOps. MeXy CONEHOCThIO U 3HAYCHUSIMUA YPOBHS MOpPS
MPOCJIC)KUBACTCS  CBS3b, NOATBEpPKAAcMas BBICOKUM  YPOBHEM  KOPPEIALHH,
COXPaHSIOIMMCA B TE€YEHHE BCEro paccMarpuBaemoro mnepuona. CpeaHee 3HauYECHHE
koa(dduienTa koppensiuuu cocrapisier MuHyc 0,74, Ipu 3TOM B OTJEIbHBIE TOAbI OHO
nocrturaet Munyc 0,88. HecMoTpst Ha TOHMKEHNE KOPPEISILIUU B OTAEIBHBIE CE30HBL, OHA
octaércs craTucTHuecku 3HaunMou. Tak, B 2019 romy kodD@UIIMEHT KOppeasuuu
coctaBmi okosio 0,54. OcnabneHue CBS3M MOXKET ObITh OOYCIOBJIEHO YacTOM CMEHOU
JTOMUHUPYIOIIKUX BETPOBBIX PEKUMOB: MEPEXOJIOM OT FOr0-BOCTOUYHBIX BETPOB B MIOJIE K
CEBEPHBIM B aBTyCTE—CEHTAOpe, 4YTO OO0yCIaBIMBAeT peaJU3alUI0 CMEIIaHHOU
KOH(UTypaluu paclipoCTpaHEHUsI OPECHEHHOTO CIIOSI.

Harpetsie peunbie BOABI XapaKTEPU3YIOTCS MOBBIIIEHHON TEMIIEPATypO, OJHAKO
CBSI3b NTOBEPXHOCTHOM TEMIEPATyphl C COJEHOCTHIO BhIpaXK€Ha ciadee, YeM C YPOBHEM
Mops. CpenHee 3HAUYEHUE KOPPEISALHMHM MEXIAY ITIOBEPXHOCTHOM TEMIEPATypord H
COJIEHOCTBIO cocTaBisieT okosio MuHyc 0,66, konedmsacy oT munyc 0,54 B 2015 roay 1o
munyc 0,82 B 2016. bonee HU3KMIT YypOBEHb KOPPEISAIUU OOBICHSIETCS BO3ACHCTBHEM
JOTIOJTHUTENBHBIX (PAKTOPOB — MPEXK]IE BCET0, MOTOKOM TEIJIa Ha TOBEPXHOCTH B JIETHUI
NIEPUOJL U BETPOBBIM MEPEMENIMBAHUEM, 3aBUCAIIMMHU OT TEKyLIMX MeTeoycnoBuil. Ha
3HaueHus] KO3(P(ULMEHTAa KOPPEIALHMH MEXIY XapaKTepUCTUKAMH BOJ TAKKE MOMKET
BIUATH MEXIO[0Basi HM3MEHYMBOCTH YCJIOBHMM IIPOrpeBa, B YAacCTHOCTH, BbI3BaHHAs
Kosie0aHusIMU JieoBOK oOcTaHOBKU. CleqyeT y4YuThIBaTh, YTO MPOLECCHI JIETHETO
MpOrpeBa yCHWJIMBAIOTCA B HAM0OJIee MEJIKOBOJHBIX YYacTKax F0’KHOM 4acTH aKBaTOPUH,
YTO JIOTIOJHUTENLHO YBEJIMYMBAET pazHHUIly TeMmmeparyp. IToT 3¢p¢deKT crnocoOCTByeT
YCWICHHOMY TpPOTpeBY NPHUOPEXKHBIX paiOHOB, BKJIOYasg TOJbI C CEBEPHOM
KOH(UTypalue pacrpocTpaHeHus onpecHEHHoro cios (cMm. Pucynok 3.5). Takum
o0pa3oM, XapaKTepHbIM HMHIUKATOPOM CEBEPHOM KOH(UTYpallH PpacupoCTpaHEHUs
OMPECHEHHOTO CJI0SI CIIYKUT BBIPAXKEHHOE MOBBIIICHHE TTOBEPXHOCTHOM TEMIEPATYPhI K
ceBepo-3anaay oT HoBOocHOMpPCKHX OCTPOBOB IMpPH OJHOBPEMEHHO MOHMKEHHBIX €&

3HAUEHUAX K BOCTOKY OT HUX, B CEBEepHOI yacTu BocTouno-Cubupckoro Mops.
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3.4 Me)KFOIIOBaﬂ H C€30HHasA N3MCHYUBOCTD KOH([)I/IpraHI/IH Ol'lpeCHéHHOFO cJ1od

M0 CIYTHUKOBBIM JIAaHHBIM TeMIIEPATyPbl U YPOBHS MOPA

BpICOKOTOUHBIE aTbTUMETPUUYECKUE CHYTHUKOBBIC JIaHHBIC, CUCTEMATHYECKU
noctynHele ¢ 1993 ronma, mpemnoCTaBisIIOT BO3MOXKHOCTh PETPOCHEKTUBHOTO aHAIU3a
MEXTOJIOBOM M3MEHYMBOCTH KOH(UTYpaIllMd PacipOCTpPaHEHHUS OMPECHEHHOTO CIIOS B
Mopsix JlanreBbix U1 BocTouno-CuOUpCKOM Ha MPOTSHKEHUU 0oJiee BYX C MOJOBHHOM
necstunetuii. Ha Pucynke 3.8 mpencraBieHbl penpe3eHTaTUBHBIE MPOCTPAHCTBEHHbBIE
pacripefielieHus: YPOBHSI MOPsI 3a aBTYCT OTACJIBHBIX JIET, B COBOKYITHOCTH C PO3aMHU
BETPOB, YCPEAHEHHBIMHU 32 MIEPUO] HIOHb—OKTSAOPHh COOTBETCTBYIOIIUX T'OJIOB.

Ha Pucynke 3.8, 0, e, i1 OTYETIIMBO TMPOSIBIISIETCS IOMUHUPYIOIIEE MOBBIIICHNUE
ypoBHs MOpsI B 30He Cubupckoro nooepexnbs B 1994, 2001 u 2012 rogax, 4To mo3BoJseT
OTIPEJICIUTh COOTBETCTBYIOIIYIO KOH(UTYpAIMI0O TEPEHOCa OMPECHEHHOTO CJOS Kak
BOCTOYHYI0. B 3Tu roasl mpeobiaganu ceBepo-3amajHble BETPbI, CIOCOOCTBOBABIIINE
YACP)KAHUIO W HAKOIUICHUIO OMPECHEHHBIX BOJ BJOJb KOHTHMHEHTAJIBHOTO Ieib(a
(Pucynox 3.8, a, a1, u). B uactHoctu, B 1994 um 2001 romax MecCTOIOJIOXKEHHE
OMPEeCHEHHOTO cjos aocturano 173° B. 1., orpannuuBaschk ¢ ceBepa HoBocubupckumu
OCTPOBaMHU.

Anprumerpudeckue aaHHbie 2012 roma (GUKCHUPYIOT OCOOEHHO BBIPAKEHHOE
30HaJbHOE (BOCTOYHOE) pACIpPOCTPAHEHUE ONPECHEHHOTO CJOsi, MNpPU KOTOPOM
AKCTpEMaJIbHBIC 3HAUCHHUS YPOBHSA MOPS JOKATU3YIOTCS B FOXKHOM TIPUOPEKHOM MOJIOCE
Mopeit JlanteBbix 1 BocTouno-Cubupckoro. IloBblllIeHHbIE 3HAYEHUSI YPOBHS MOps
MIPOCIICKUBAIOTCS 10 176° B. /1., Ipu 3TOM ceBepHee 75,5° ¢. 1. HabIro1aeTCsl CHIKCHHE
ypoBHs Mopsi. B 2012 roay otnuuaercs ot 1994 u 2001 rr. B 3TOT roj noBbIIIEHHBIE
3HAUEHUS YPOBHS HAOMIOAATMCh B OONbIIEH 001acTH, YTO BEPOSITHO, OOYCIOBIEHO
BKJIaJIOM BOCTOYHOIO BeTpa (cM. po3y BeTpoB Ha Pucynke 3.8, u). Takoii Betep mMor
BBI3BAaTh DKMAHOBCKHI IEPEHOC HA CEBEP, YTO B UTOre no3BossieT otHectH 2012 r.

CMEIIaHHOW KOH(UTyparuu.
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1994 1994 Jul - Oct 1995 Jul - Oct ’ 1995

n

CropocTb BeTpa, M/c YpoBeHb Mopsi, M CropocTb BeTpa, m/c
L N e I

2 4 6 8 10 0 5 10 15 20 25 30 2 4 6 8 10

Pucynox 3.8 — KapTsl ocpetHeHHOTO ypOBHS MOPS Iipu BOcTOUHBIX 1994 (6), 2001 (e),
2012 (1) u ceBepubix 1995 (B), 2011 (x), 2014 (x) KOHPHUTYpaITUIX OMTPECHEHHOTO
CJIOs1, @ TAaK)KE PO3BI BETPOB JIUIS HIOHA—OKTSIOPS 1O JaHHBIM aTMOC(HEPHOTO peaHan3a

ERAS mst aTux ke roaos (a, 1, U, T, 3, )

B npoTHBOMOI0KHOCTH BBINIEONMUCAHHBIM KOHpUTYparusM, Ha Pucynke 3.8, B, ik,
K HaOJIIOMAIOTCS WHBIC MPOCTPAHCTBEHHBIC XapaKTEPUCTUKUA YPOBHS MOpS. 311eCh
00J1aCTh TIOBBIIIEHHBIX 3HAYCHUHN JIOKAIU3YETCS B CEBEPHOM yacTh Mops JIanTeBbIX, B TO
BpeMs Kak BIOJb MoOepexbs BocTouno-CHOMPCKOTO MOpSi M FOKHOW 4YacTh MOps
JlanTeBBIX ypOBEHb MOPSI 3aMETHO CHIKEH J0 OKOJIO HYJIEBBIX 3HaueHWM. Takas
CTPYKTYpa ypOBHSI MOPsI KOPPEIUPYET C CEBEPHON KOH(PUTYpaIuel pactpoCTpaHCHUS
onpecuénnoro cinosi. Tak, B 1995 u 2014 (Pucynok 3.8, B, %) rojmax MOBBIIICHHbBIE

3HA4YEHUs YPOBHS Mopsi HaOmojanuch B cektope 110-140° B. 1. u MpOCTHUpaIUCh K
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CeBEepy BIUIOTH N0 76° c. 1., yKa3blBasg Ha 3HAUYUTENbHBI CEBEPHBIA MEPEHOC
onpecHEHHBIX Boa. Boctounee 140° B. 1. ypoBEHb MOpsI, HAIPOTHUB, YMEHBIIAJICS, YTO
CBUJIETEIBCTBYET 00 OTCYTCTBUU CJIEI0B OIPECHEHHOTO CIIOSI B 3TOU 30HE.

HanOoiiee BpIpak€HHOE CMENIEHUE ONPECHEHHOIO CJIOS B AaKBATOPUIO CEBEPHOM
gactu Mops JlanteBeix ObL10 3adukcupoBano B 2011 roxy (Pucynok 3.8, k), xorma
MUHUMAJIbHBIE 3HaYEHUS YPOBHS Mops, Hke —0,2 M, 3aHUMaIi IPOTsDKEHHBIE 00J1aCTH
BoctouHee 130° B. A. 1 pacnpocTpaHsuinch Ha pacctosiHue 10 230 kM oT mobepexbs. Kak
BUJIHO Ha po3ax BeTpa Ha Pucynke 3.8, r, 3, 1 BO BCEX NPEACTABICHHBIX CIydasX,
aCCOLIMMPOBAHHBIX C CEBEPHON KOH(UIypauued paclpOCTPaHEHHUs], KIIOUEBYIO POJIb
urpaer npeodbsiajaHue  IOr0-BOCTOYHBIX  BETPOB,  CIIOCOOCTBYIOIIUX  OTPBIBY
OMPECHEHHOTO CJI0SI OT MOOEPEXKbS U €ro MEPEHOCY B CEBEPHBIE CEKTOPA APKTUUYECKOTO
Oacceiina.

AHanornyneiM 00pazom, Ha Pucynke 3.9 mpoieMoHCTpHpOBaHa BO3MOXKHOCTD
ONpeeNeHus] KOH(PUIypaluu paclpOCTPAHEHHS] ONPECHEHHOTO CJIOSA HAa OCHOBaHUM
MIPOCTPAHCTBEHHOTO  pAaCHpEAeNCHUsI TOBEPXHOCTHOM Temmeparypel. B ropsl,
XapaKTepu3yrIuecs BOCTOUHOM KoHpurypanuedi (PucyHok 3.9, a, 0) témible
OMPECHEHHBIE BOJIbI C MOBBIIICHHOM MOBEPXHOCTHOM TeMIepaTypol HaXoaaTcsl y Oepera.
MakcuMalnibHble 3HA4Y€HUsI TEMIIepaTyphl, MpeBbimammme 3 °C, TOKAIU3YIOTCA B
npuOpexHO 30HE IoKHee HOBOCMOMPCKMX OCTPOBOB, YTO CBHUJAETEILCTBYET O
JOMUHUPOBAHUM  BIOJILOEPETOBOTO TIEPEHOCA M HAKOIJIEHUS PEYHBIX BOJI B
MPUIIOBEPXHOCTHOM CJIO€ B YCIOBHUSIX 3aIaJHOTO BETPA.

B roapl ¢ ceBepHO# KOHpUTYpaLuel paclpocTpaHeHus onpecHeHHoro cios (2003
u 2011 rr.) Temibie BOABI AKTHUBHO PACIPOCTPAHSIOTCS K CEBEpY OT HCTOYHHKA
ONPECHEHHOTO CJ0sI YCThsl peKH JIeHbI. BOogHbBIE MacChl € TOBEPXHOCTHOM TeMIIEPATypOr
Boite 3,5°C goxoasat 1o HoBOCHOUPCKUX OCTPOBOB U Jaxe 00jee BHICOKUX IIHUPOT —
no 76-77,5° c. m. OTH [OaHHBIE CBUJIETENIICTBYIOT O TOM, YTO IPU CEBEPHOMU
KOH(UTYpallMi ONPECHEHHBIM CJIOM CMOCOOEH BO3/CHCTBOBATH HA TEIUIOBOWM PEXUM
[EHTPAIBHON YacTu APKTUYECKOTO OacceiiHa U, B YaCTHOCTU, MOXKET YCKOPSTh TasHUE

JBJIOB B MOJIAPHBIX pernonax [Gentemann, Minnett, 2008].
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2009-09 2003-09

3.5

TemnepaTtypa, °

B r

Pucynok 3.9 — KapTbl mOBepXHOCTHOM TeMIIepaTyphl, yCpEIHEHHBIE B CCHTIOPE MPU
BocTouHbIX B 2009 (a), 2017 (6) rr. u ceBepubix B 2003 (B), 2011 (1) rT.

KOH(Urypanusx

AHanu3 CHYTHUKOBBIX JAHHBIX TIO3BOJHJ BBIIBUTH TOABl CO CMEIIAHHOW
KoH(UTypaluei pacnpocTpanenus onpecuénnoro cios (1993, 2004, 2007, 2018, 2019).
OcoOsb1it uaTepec npeacrasiser 2018 roa, koraa MHTEHCUBHBIN Apeld paa B ceBEpo-
BOCTOYHOM HampaBIeHUH OTPaHUYMII BOSMOXHOCTH U3MEPEHUH Ha 3HAYMTEILHON YacTh
akBaropuu. PaboTa MacCHBHBIX MHUKPOBOJIHOBBIX PaJUOMETPOB B TaKHUX YCJIOBHSIX
OCIIO’KHSIETCSI BIUSHUAEM TIABYYETO JIbJIa, YTO MCKIIIOYAET BO3MOXKHOCTH IOCTOBEPHOTO
OnpezesieHus] COoJIEHOCTH. B  KadecTBe [OMOJHUTENBHOTO METOJa HCCIIEOBAHMS
UCTIONB30BAJINCh anbTuMeTpuueckue n3mepenus (Pucynok 3.10), oGnanatomue psimom
npeuMyIIecTB: 0osiee BHICOKUM MPOCTPAHCTBEHHBIM pazpemieHreM (7 kM npoTuB 40 kM
y TACCUBHBIX CHCTEM) M MEHBIIEH YyBCTBUTEIBHOCTHIO K JIEOBOMY IOKPOBY. OTO
o0ecrnevnsio HeMpephIBHBIT MOHUTOPUHT JWHAMHUKH OMPECHEHHOTO CIIOS MO YPOBHIO

MOPSI C UFOJISI TIO OKTSIOPb.



138

2018-07 2018-07

WAL | 5
& .
.D\
3 8
Q
S
2 O

\\\\\\\\\\‘l!,
1!” b /

Pucynok 3.10 — KapTtel ypoBHs Mops (a, B, 11, %K) H IOJIsI CKOpOCTH BeTpa (0, T, €, 3),

OCpEIHEHHBIC JIJIsT KAKIOTO MecsIia ¢ utojist o okTs0ps 2018

B 2018 romy w©HabOmromanmach CJOXKHasE BHYTPHUTOJOBas HW3MEHUYHMBOCTH
OTIPECHEHHOTO CJos. Mroibh XapakTepu30Bajcs MpeodiajaHueM Fro-3anaaHblX BETPOB,
bopMHPYIONTUX BOCTOYHYIO KOH(MUTYpPAlMIO C BBICOKMM 3HAYCHHEM YPOBHS MOPS Y
poccutickoro mobepexbst (Pucynok 3.10, a, 6). CMeHa BETPOBOTO peXUMa Ha IOTO0-
BocTOouHbIN B aBrycte (Pucynox 3.10, T) BbI3Baja amBeJUIMHT U TepepachpeesicHue
BOJHBIX MAacC — 30HA TOBBLIIIEHHOTO YPOBHS CMECTHJIACh K CEBEpPYy OT AeNbThl JIeHBI

(Pucynok 3.10, B). Ocennuit nepuon (Pucynok 3.10, e, 3) BHOBb OTMETHJICSA IOTO-
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3anaJHBIMU BETPaAMHU, YTO MPHUBEJIO K aJIBEKTUBHOMY MEPEHOCY OMPECHEHHOIO CIIOSl Ha
BOCTOK C TOCJIE/IOBAaTEIIbHBIM CMEIIICHUEM €T0 rpaHulibl oT 162° B. 1. (ceHTs16pb) g0 172°
B. 1. (OKTs10pb).00acTh MOBBIIIEHHOTO YPOBHS JOCTUIIIA KoopauHat 77,5° ¢. 1., 172°
B. JI., YTO COIJIACYeTCsSI C HE3aBUCUMBIMH W3MEPCHHSAMH cojieHocTH [Tarasenko et al.,
2021]. JanHble anlbTUMETPUM MPOAEMOHCTPUPOBAIN BBICOKYIO YYBCTBUTEIBHOCTH K
KpPaTKOBPEMEHHBIM H3MEHEHHUSIM MECTOTIOI0KEHUSI OTIPECHEHHOTO CJIOS MPY CMETIIaHHON
KOH(pUrypamuu, 00ycIoBICHHON CE30HHON N3MEHUYNBOCTHIO BETPA.

CraTHCTUYECKHI aHAJIM3 MHOTOJIETHETrO psiyia AaHHbIX (Tadsuma 3.2) nmokas3piBaeT
npeoOiaganue ceBepHoil kKoHpurypamuu (14 cimydaeB) Hax BOCTOYHOM (6 ciyyaes).
OpHako B TOCIETHIOW JEKaay HaOMI0JaeTCs TEHJEHIUS K YCHUJICHUIO BOCTOYHOTO
nepenoca: nocie 2012 roma BOCTOYHAs TpaHHMLA OINPECHEHHOIO CJIOS PETYISPHO
nocturana 170° B. 1. (2012, 2016-2017), a B 2019 roxy Habmoganace u Ha 180° B. 1.,
YTO TAKXKE MOJTBEPKIACTCS KOHTAKTHBIMU M3MEPEHHUSIMH COJICHOCTH [POroXuH u Ap.,
2025]. 1ns cpaBuenws, B iepron 10 2010 roga MakcuMaibHas TpaHUIla OTPaHHYHNBAIOCH

168° B. 1., mpuyem HauOoJIbIITHE 3HAUCHHSI OBbLITH 3apeructprupoBanbl B 2001-2002 rogax.

Tabnuma 3.2 — MexronoBast K3MEHYUBOCTh KOHPHUTYpaIIUii ONPECHEHHOTO CIIOSI U
MAaKCHUMAaJIbHAsl pacyeTHas J0JIroTa OIPECHEHHOIO CJIOA U1l BOCTOYHBIX U CMEIIaHHBIX

KOH(Urypauuii Bo Bpemst 0€371€10BOro nepruoia

Kondurypanms N I'oapl (Makcumym, °B.1.)
1995, 1996, 1997, 1999, 2000,
CeBepHas 14 2008, 2003, 2005, 2006, 2011, 2013,

2014, 2015, 2020

1994 (168), 2001 (169), 2002, (169),

BOCTOUHAS 0 2009 (167), 2016 (173), 2017 (170)
1993, 1998, 2004 (164), 2007 (158),
cMemanHas 8 | 2010 (166), 2012 (175), 2018 (170)

2019 (180)

AHanu3 JOKaJbHBIX CHHONTHUYECKUX aTMOC(EPHBIX TPOIECCOB B 00macTH

ocpennenus Haja mopeMm JlanteBbix (125-150° B. a., 68—80° c. 111.) B JIETHE-OCCHHUIMA
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nepuoj ToKa3ajdl YCTOMYMBYIO B3aWMOCBS3b MEXKAY HAIpPaBICHWEM BETPOB U
O0COOEHHOCTSIMU TIepeHoca BOJAHBIX Macc. [Ipeobnananue 3amagHoro M 1ro-3amnajgHoro
BETpa, BU3YAJIM3UPOBAHHBIX KpacHbIMU cToiOnamMu Ha Pucynke 3.11, HagexHo
CBUACTEILCTBYET O (POPMUPOBAHUU BOCTOYHOM KOHPUTYpALUU PaCIPOCTPAHEHUS
onpecHEHHOTO ciiosi. Oco0eHHO sipKo ATOT Tporuece npossisuics B 2001, 2012 u 2016—
2017 romax, xorga HaOmronaICcs HanOoJiee MHTEHCUBHBIN BOCTOUHBIN MEPEHOC PEYHBIX

BOJI.

N
I
I

—

]
—

1995 2000 2005 2010 2015 2020

1
N

MepwvanoHanbHas KOMMNOHeEHTa
CKOpOCTV BeTpa , M/c
o

Pucynox 3.11 — MexroaoBas "3MEHUYNBOCTh 30HAJTLHON KOMIIOHEHTHI CKOPOCTH BETpa
B paitone 125-140° B.xn. 72—77° c.u1., OCpeIHEHHAs 32 TIEPHUO/] C UIOHS IO OKTSIOpb
(11BET yKa3bIBAET HA BBIJICJICHHYIO KOHPUTYpaLUIO OMPECHEHHOTO CIIOS: KPACHBIM —

BOCTOYHAasA; CHHUM — CCBCPHAA; )KCJITbIM — CMGHIaHHaH)

[Ipy ycTaHOBIEHMM BOCTOYHOM KOH(PUTYpaluud BO3HUKAIOUIUE TI'PAJAUEHTHI
COJICHOCTM U TIUIOTHOCTH B mpuOpexxkHoil 30He Bocrouno-Cubupckoro Mops
CHOCOOCTBYIOT YCHUJICHHIO T€OCTPO(PUUECKUX TEUEHUH BOCTOUHOI'O HAMpPABJICHHS, YTO
NpUBOAUT K MHTeHcU(rKkauuu Boctouno-Cubupckoro teuenus. lannusie Tabnuist 3.3
YKa3blBalOT HAa TEHJAEHUUIO YBEJIWYEHHUS MAKCHUMaJIbHOW BOCTOYHOM  JOJITOTHI
pacipoCTpaHEHUs! ONPECHEHHOTO CJIOSI B MOCJIEIHUE TOABI, YTO MOXKET CYIIECTBEHHO

BJIMATH HA TCPMOXAJIMHHBIC ITPOLCCChI BAOJb APKTHYICCKOI'O HO6epe)KB$I.
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CMeHa BETPOBOTO peXWMa Ha BOCTOYHBIH W FOTO-BOCTOYHBIN, OTOOpaKeHHas
cuHuUMU ctosidonamMu Ha Pucynke 3.11, BeI3bIBaeT nepexoj K CeBepHOM KOH(UTypaiuu
OMPECHEHHOTO cyos. B Takue mepuojpl CyTHUKOBBIE HAOJIOJIEHUS MOBEPXHOCTHOM
COJICHOCTH TI0 AaHHBIM SMAP GuKCHpYIOT 3HAYUTEIIbHOE YBEIUYCHHE COJICHOCTH B
Bocrouno-CubupckoM Mope, Kak nokazano Ha Pucynke 3.4. O1o siBneHue oObsICHIETCS
YCUJICHHBIM TPOHUKHOBEHUEM THUXOOKEAHCKMX BOJ B ApPKTHKY C MOCIEIYIOUIUM

3allaIHBIM IICPCHOCOM.

3.5 CBsi3b pacnpocTpaHeHus onpecHéHHOTO ¢Jiosi U fuHamuku BCT.

Yucaennsblii 3kcnepumenT 3a 2023 r.

Pexxum BeTpa Haz akBaTopuel mopeit JlanteBbix u Boctouno-Cubupckoro urpaet
KIIFOUEBYIO POJIb B ONPEACIICHUH MMPOCTPAHCTBEHHOI'O PACIIPOCTPAHEHUSI ONPECHEHHBIX
BOJl, UTO B CBOIO OUY€pEAb BIUSET HA TEPMOXAJIMHHBIE XAPAKTEPUCTUKH BOJHBIX Macc,
OCOOEHHOCTH pacHpeiesieHusi ypOBHS MOpS M HUPKyJsiuuio. OtTaenbHble padOThI
IIOKa3bIBAKOT, YTO B PACIPOCTPAHEHHUU OIPECHEHHOI'O CJIOS BA)XXKEH PEXUM BETPA HE
TOJBKO Hajg MopeM JlanTeBbix, HO U HaJ BocTouHo-CubOupckum MopeM, Tlie IepeHoC
pPEYHOro IUIIOMa TaKKe BO MHOI'OM OIIpeNessieTcsl BETPOBBIM BO3JAeWcTBHEM [Savin,
Osadchiev, 2025]. Tem He MeHee OCHOBHOE HaIpaBIEHUE PACIPOCTPAHECHUS
onpecHEHHOTO cnos 3anaérca B Mope JlanteBbix. Kak BuaHo Ha mpumepe 2016 u 2015
rr. (Pucynok 3.12), mpu BOCTOYHOM THUIIE pacrnpocTpaHeHus onpecHEHHOro cios BCT
npoHukaer B YykoTcKoe MoOpe, a aHOMaJIUM CKOPOCTU BaOJb Oepera UyKoTku
npeBbimaroT 0,1 M/c. 3T mporecchl BIUSIOT HA BOJIOOOMEH depe3 bepuHToB pouB U
Ha 00BEM TUXOOKEAHCKUX BOJI, TOCTYMAIOIMNUX B APKTUYECKHI 0acCelH.

Kak 6b110 mpomemoHcTpupoBaHo Ha Pucynke 3.6, B 2023 roxy HaOmropaiics
BBIPAKEHHBIM BOCTOYHBIA THUIl PACIPOCTPAHEHUS ONPECHEHHOTO ciosl. [[i1d OueHku
BIUSIHUA peyHOro ctoka Ha ycwieHue BCT BbINOSHEH YUCIEHHBIA SKCHEPUMEHT Ha

YyBCTBUTEJIBHOCTh C MCIOJIb30BaHUEM T100aIbHOM Mojenun MUpOBOTO OkeaH Ha 0ase

NEMO 3.6 (cm. 1. 1.2.6; [Korotaev, Mizyuk, 2025]).
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BeinonHens! 1Ba pacuéra 3a 2023 r. npH OJWHAKOBBIX HAYaJIbHBIX YCJIOBHSX,
atMocepHoM (Qopcunre GFS u mnapamerpuzanusx TypOyJeHTHOro OOMeHa,
OTJIMYAIOIUXCS TOJBKO MPECHOBOJHBIM UCTOYHUKOM: (1) C KIMMATHYECKUM PEUHBIM
ctokoMm; (2) 6e3 ctoka (R =0) B cekrope 100—180° B. 1., 0XBaTHIBAIOIIEM CTOK CHOUPCKHUX
pek B CeepHbiii JlemoButhlii okeaH. Paznuuus mnosied CONEHOCTM U CKOPOCTH
paccMaTpUBalOTCS KaK OTKJIMK Ha HAJWYHWE WA OTCYTCTBHE IPECHOBOJIHOTO CTOKA
CUOUPCKHUX PeK. AHAIM3UPOBAIUCH MoJielbHbIe 1MoJs 3a 2023 r. OCHOBHOE BHUMaHHUE
yACJIEHO CeHTAOpIo, Koraa onpecHEHHBIN cioit 1 BCT Ha menbde BeipakeHbl Hanboee

OTYETIIUBO.
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Pucynok 3.12 — TToBepXHOCTHAsI COJICHOCTh MODS (a, B) U aHOMAJIMH CKOPOCTH TEUCHUI
Ha riryoune 13,5 m (0, 1), ycpeaHeHHbIE 3a TIEPUO/T C UIOJIS TI0 OKTIOPh

s 2015 (a, 6) u 2016 (B, 1)

CpaBHHMBaIHMCh MOBEPXHOCTHAsI COJIEHOCTh, MOJYJb M HalpaBiI€HUE CKOPOCTU

TEUEHUM, a TaKKe Pa3HOCTh IOJIEM «CTOK MHHYC ©0e3 cToka». JlomoJHUTENbHO
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OLICHMBAJINCh TJIyOMHBI, Ha KOTOPOM CYIIECTBYeT pa3HuULA cKopoctu. Ilpu
MOATBEPKICHUU TUIOTE3bl (BJIMSHUE HAMPABICHUS PACHPOCTPAHEHHS OMPECHEHHOTO
cios Ha ycwienne BCT) B pacué€re co CTOKOM OXHUAAIOTCS MOHMKEHUE COJIEHOCTH Y
CHOUPCKOTO MOOEpexbs U yCHIEHHE BAOIHOEPErOBOTr0 MOTOKA HA BOCTOK, a B pacuére
6e3 croka — ocnabnenue BCT u cokparieHne 00J1acTu ero nposiBICHUS PU COXPAHEHUH
BJIUSIHUA BETpA.

Pesynbratel npeacrasiensl Ha Pucynke 3.13. B mepBom ciayuae (Pucynok 3.13, 1)
BCT npocnexuBaercs Ha BEpXHEM TOPU30HTE C BeTMYMHAMU MOAyJst okoJio 0,15 m/c u
3aHMMAET MPOCTPAHCTBO OT 169° B. 1. (3anmagHas yactb YayHckoil ry0Obl) 10 HyKOTCKOTO
Mopst 1 bepunrosa nponuBa. [Ipu orcyrcTBumM peunoro ctoka (Pucynok 3.13, 1) o61acthb
noBblIeHHbIX 3HaueHn BCT cymecTtBeHHO cykaercs. ComocTaBUMBIE C IIEPBBIM
pacyeToM 3HA4Y€HHsI MOJYJSI CKOPOCTHM HAOMIOAAIOTCA TOJBKO B pailoHE K CEBepy OT
KontounHckoit ry0el u Onmxke K BepuHroBy MposuBy, UTO, BEPOSITHO, OO0YCIOBIIEHO
JIOKaJbHBIM BIIMSHHUEM 3alaHOrO BeTpa. B cpeaHem 3a ceHTSAOph B MOJISIX CKOPOCTH U
COJIEHOCTH C Y4ETOM PEYHOI'0 CTOKA HAOJIIOJIaeTCsl MOHMKEHUE COJIEHOCTH B 3aIlafHOU
yactu y 0epera Cubupu a0 3 [IEC, a taxke ycunenue BCT B Uykorckom u Bocrouno-
Cubupckom Mopsix Ha BenuuuHbl cBbilie 0,1 mM/c. OCOOEHHO ATO 3aMETHO Ha Henb(e
Bocrouno-Cubupckoro mops, rae paznuia B unrencudukanuu BCT coctaisier mo 70
%. Ilpuyem pa3HHIIa B CKOPOCTH HPOCIEKHUBAETCA 10 TNIyOMH CBble 32 M XOTS U
ocnabeBaeT ¢ UX YBEJIMYEHUEM, YTO XapaKTepHO AJis TedeHuil B mposause JloHra (cwm.
Pucynok 2.22). Kak Buano Ha Pucynke 3.13, K, 3, U cpeiHEMecsuHasi pa3HUIIA YPOBHS
MOpsI TAKXKE SIBHO BbIpakeHa. B 00oux pacu€rax, ¢ yuéTom cTOoKa U 0€3 HEro, aHoMasus
YPOBHS MOJIOKUTEIbHA IOYTH Ha Bcell akBatopuu. HanbomnpIiime 3HaueHNs TPUXOASATCS
Ha npuOpexHyto nojocy Boctouno-Cubupckoro u Hykorckoro mopei u gocrurator 0,3
M ¢ yuérom ctoka u 0,24 M 6e3 cToKa, a K ceBepy, B OTKPBITON YacTh UyKOoTCKOro Mops,
aHOMaJIUsl yMEHbILIAETCS MPAKTUUECKH 10 HyJisA. [Ipu yueTte peuHoro ctoka BAOJIbL Oepera
ApkTudeckoro menbda HaOI0JaeTCs MOBBIIICHUE 3HaYeHU ypoBHS Mops 110 0,05 m.

Ha Pucynke 3.14 npencraBieHbl Tpo@iid CKOPOCTH TEUCHUN Ha pa3pes3e BIIOJb

182° B. 1. HanbGonpime 3Ha4EHUST CKOPOCTH COCPEIOTOUEHBI B I0)KHOM YacTH paspesa, a
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pasHHIa MeXIy pacdetamu noxomuT no 0,1 m/c m HaGmromgaeTcs Mo Bcel TIIyOWHE ¢

MaKCHMAaJIbHBIMH 3HaYE€HUSIMU Ha ropu3oHTax oT 10 10 35 M.
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160° o
60 qu. a 180

CkopocTh (co cTokom)

AHOManusa ypoBHA (CO CTOKOM)

Pucynok 3.13 —

1600 o
B, 5K 180

ConéHocTb (6e3 cToka)

Pa3sHocTb conéHocTu

e (

1600

6 180°

CkopocTb (6e3 c'roxa)

605, 180°

Axomanus ypoaua (6ea croka)

i

160o o
8.4, B 180

Pa3HocTb ckopocTi

Pa3HocTb ypoBHA

N

160° 8,

160e o
:¥: 3 u 180

T
o
(=3
>
[
g
007 g
o
I
<

('J ,'\, o N w
AS, psu

(=]

=}

o
A|V], mic

o
o
s

o
P
o

o o
o o
NS

(=]
o
o
A ypoBeHb, M

e
Q
R

. . [

-0.04

[ToBepxHOCTHas COJEHOCTH (a, ), CKOPOCTh T€UEHHU (T, 1) U AHOMAJIHS
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3.6 Konnenuus rugpoauHamudeckoro 6aprepa BCT

[Mpemmaraercss omucaHWE CBSI3U aJBEKIIMU ONMPECHEHHBIX BOJ, CTEPUUECKOTO
YpOBHsI, a Takxke reoctpoduueckoro Bkiana (0n(Qscr)) B mepeHoc yepe3 mposms. 13
Oananca cui Jyis cpeiHelt ckopocTr U (1.3), a Takoke onpezeneHust 00bEMHOTO MepeHoca

yepe3 bepuHTOB nposMB ciemyeT siBHas TrujapaBinueckas (opmyna [Danielson et al.,
2014]:

H*W A WH
T — 9 NaTp n
T L PoT

Ty, (3.8)

rae T - o0bEMHBIN nepeHoc uepes nposus (CB);

W - mmpuHa nposnusa;

H - cpennsist rimyOuHa kaHana,

ANaTp - APKTUKO-TUXOOKEAHCKAsi Pa3HOCTh YPOBHEH,

L — addexTuBHaAsA qyMHA YKIIOHA.

VYpoBeHb y ceBEepHOro Bxoja MpojuBa ¢opMmupyercs Ha menbde Bocrouno-
Cubupckoro Mops W BXOAMT B J(QPEKTUBHYIO pPasHOCTb YPOBHEH (4AN,44) Kak

BBIYUTAEMbIN BKJIA] (OM):

Ay = ANgrp — OM. (3.9)

BCT nepenocut onpecHEHHBIE BOBI peuHoro cToka (Jlena, Uuaurupka, Kossima)
BJIOJIb ToOepexbsi Ha BocToK. Ha mienbde k ceBepy oT bepuHrosa mposimBa 3TOT
30HAJBHBIM TMEpEeHOC (POPMUPYET aAHOMAJHUIO COJIEHOCTH, KOTOpas OMpeeiseT
CTepUYeCKUil ypoBeHb. bamaHc coinu B BepxHeM ciioe 0e3 ydeTa MepUIUOHAIIbHOU
aJBEKIINM, TEPEMEIIMBAHUSA, MPOYMX HCTOYHMKOB TMPECHBIX WM COJIEHBIX BOJ

3aIIUCBIBACTCA KaK.
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— +u—=0, (3.10)

rae U - 3oHanbHas ckopocth BCT,

X — 1oaroTa (MOJI0KUTENIbHbIC 3HAYEHUS Ha BOCTOK).

Ha MCKTOA0OBBIX Maciitabax aHoMalHs coi€HocTH S’ B paﬁOHC CCBCPHOI'0 BXOJa

B IIPOJIMB OIIPCACIIACTCA aIBEKTUBHBIM IICPCHOCOM OHpeCHéHHBIX BOA:

dS  Qgcr

S == —————
0x hgcWger

At (3.11)

rie, hpe - TomuHa oNpecHEHHOTO CITos,
Wscr - mmupuna BCT,

At - XxapakTepHO€E BpeMs aIBEKIINH.

[Tpu ycunenun Qpcr OMpPECHEHHWE y CEBEPHOTO BXOJa B IMPOJUB BO3PACTAET.

AHomanus CTCPUUCCKOIo YpOBHA OHNPCACIIACTCA MHTECIPAaJIOM aHOMAJIMU IINIOTHOCTH 110

rIIyoOuHe:
1 0
n'=-—-——| p'dz (3.12)
PoJ-n
rJIe TPEeeibl HHTETPUPOBAHHS OT TIIYOMHBI ONPEecHEHHOTO cios (Z = — hpc) A0

noBepxHocTH (Z = 0). B xomomubix menshoBeIXx Bomax p' = pfs-S', fs = 0,75-0,8

kr/(m*- ITEC). Torna:

n' = —&hBCS’. (3.13)
Po
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OmnpecHenue (S’ < 0) MOBBIIAET CTEPUUECKUII YPOBEHb Y CEBEPHOrO BXOJa U
YMEHBIIAET ANsgg. Y cuiieHne Qpcr HOHMKAET CONEHOCTH (3.11), MOBBIMIAET CTEPUUYECKUI
ypoBeHb (3.13), yBenuuuBaeT on 1 yMEHbIIAET Al,gg (3.9). CootHomenus (3.11) — (3.13)
oOBsicHAIOT 3HaK J(pdekra. Bxmag Oapbepa cBszan ¢ mepenocom BCT depes

FCOCTpO(bI/I‘IeCKoe COOTHOIICHHC:

5n = fQBCT’ (3.14)
Itz
rae H,gg — 9¢pdextuBnas tonmuna cinost BCT;
f - mapametp Kopuomnuca.
[Toacranoska (3.9) u (3.14) B (3.8) na€t BeIpaxkeHue:
H?W (A — 0 WH
T — g (Anarp n) n (3.15)

r L PoT v

Ycunenne BCT nossliiaet o1, yMeHbIIAET Al,gg U 0CHA0ISET CEBEPHBINA IEPEHOC

py PUKCUPOBAHHOM JIOKAJIbHOM BeTpe. B nuneitHoi popme:

T(Qpcr, Ty) = a (An — kQgcr) + b1y, (3.16)
o= 9w (3.17)
rL ' '
p= 21 (3.18)
PoT
k=1 (3.19)

ghgc
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[Mpu tommmue BCT paHoét h. Unen —k'Qpcr ONUCHIBAET YMEHBIIICHUE
ap¢ektuBHOrO An 3a cuér reocrpoduueckoro 6aprepa BCT y ceBepHoro Bxoja
IpOJIMBA.

JUist BeineneHus: 0apbepHOr0 MEXAHHM3Ma, a TAaKK€ M3-3a OTHOCUTEIIBHO MaJloi
MU3MEHYMBOCTHU BETPa HaJ| IPOJMBOM B JIETHUM nepuof (cM. Pucynok 2.35), mexroaoBast
M3MEHYMBOCTL BETPA NMPUHUMAETCS paBHOW Hyito. Hanpsbkenue T, Hajq BepuHrOBBIM

MIPOJIMBOM YCPEAHSAETCS 32 HIOJIb—OKTSIOph o BceM rojiaM 1993-2024 u pukcupyercs Kak

IIOCTOsAHHAA BCIIMYHMHA (Ty>. Toma:

T(Qgcr) = a(Anarp — k Qper + C<Ty>)' (3.20)
L
pogH

(3.21)

MesxromoBast u3MeHIUBOCTh T(Qpcr) onpenensercs ToabKo ciaraeMbiM —akQgpcr
(OappepHast 4yacTh). DTO H30JUPYET OApbEepHBIA BKJIAJ OT MEXTOJA0BOM M3MEHYMBOCTH
BETpa M BTOPOCTETICHHBIX ()aKTOPOB, BIMSIONINX HA IMEPEHOC B JICTHUH TTEPHO/I.

Hannaple s npoBepku  3aBUCUMOCTH T (Qpcp) Opamuch w3 peaHanmsa
GLORYS12vl. Ilepenoc T — mHTErpan MepuAHOHAIBLHON cKopocTH (Vo) Ha paspese
BI10J1b 66° ¢. 1. (o1 170,5° 3. 1. 10 166,5° 3. ). Qpcr— 30HATBHBIN MEPEHOC Uy HA pa3pe3e
B1oab 180° B. 1., 69,2-69,9° ¢. m. Kak 6pu10 okazano Ha Pucynke 2.24 mj1s Tog0BBIX
CPEIHUX 3a HIOJIb-OKTSIOPh KOIPGUIIMEHT Koppesaiuu cocraBmsser munyc 0,71.
Ycunenue Qpcer COMPOBOXKIAETCS OCIa0JICHUEM CEBEPHOTO TMEpeHoca yepe3 nposuB. B
OTJMYKE OT KIIMMATOJOTHYEeCKOM oneHku pabotsl [Danielson et al., 2014], rae momHbIi
nepenan An otHocunn k paccrosauio L = 2000 kv u momywamu I = 6-107% m/c,
Huxke L u r kanubpyrorest B pamkax koHieniuu ¢ 6aprepom BCT. B xone kanubGpoBku
BeipakeHust (3.20) mpuHATH ClieayronMe 3HavyeHus mapameTpoB h = 30 M, 4o
corjacyercs ¢ MacmTaboM onpecHEHHOTO ciios Ha 1enbde BocTouno-Cubupckoro Mopst

u HaOmomaemoii rryouHoit BCT (Pucynok 3.14); apdexrtunas nnuna nakiona L = 250

kM; mupuHa W = 85 kM u rimybuna H = 50 M ¢ukcupoBansl no reomerpun bepunrona
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nponusa. [Ipu mocrossHHOM (Ty) pasaom munyc 0,0193 H/m? momyueno a = 3,32 Cs/m, I

= 2,510-1073 m/c, Anarp = 0,38 M, kK = 0,459 M/CB. Pe3ynbrarsl mpeacTaBICHbI Ha
Pucynke 3.15, a. CpennekBanparnunas ommoOka (RMSE) mepenoca B bepunrosom
NPOJIMBE, pacCUUTaHHOTO 10 Mojenu (3.16) u mo naHHBIM peaHayim3a, paBaa 0,12 Cs.
Teopernueckas npsimast T(Qpcr) MPOXoAHUT Yepe3 00JaKo TOUEK ¢ HAKIOHOM, 3aJJaHHBIM
OapbepHOIl YacThIO MpPU TIOCTOSHHOM BeTpe. 3HAayeHUsi MO JIaHHBIM peaHaJn3a
yKJaaeiBaroTcs B npeaenax ¢ <~ 0,12 Cs. Ipu stom 22 u3 32 TOYEK JIekKaT B MOJIOCE G, U
NPaKTUYECKH BCE — B Ipefenax 2. BpeMeHHas W3MEHYMBOCTh IPEACTABICHA Ha
Pucynke 3.15, 6 u ToXXe NEMOHCTPUPYET COBIAJICHUE OCHOBHBIX MUHUMYMOB (1994,

2012, 2016, 2023) u makcumymos (1995, 2011, 2015, 2020) mepeHoca mpu NOCTOSTHHOM

BCTPC.
1.75
@ GLORYS
MOJIENTh
1.504 o o
! .0 e ©
& 1257 e Eé- —e— TGLORYS - -akQ
- i 5059 =»- T moaens —-= ac(T)
7Y =
1.00 ;i
=
075_ +g . ) OO-_..‘.:_. _I.,.,_._...,..._._-‘,T:-_ — T ¢ — — — — — — 1 —
+20 N T
T 1 L] 1 1 I 1 1
0.0 0.2 1995 2000 2005 2010 2015 2020
QgcT. CB ron
a 0

Pucynok 3.15 — Jlmarpamma paccestaust Qper 1 T BMecTe ¢ pacuéTom mMojenu (a);
MEXT0/I0Basi N3MEHYMBOCTH MepeHoca T Mo JaHHBIM peaHaan3a v 1Mo MOJEINH,

OapbepHBINA BKIIAT U BeTep (0), ocpeaHeHHbIE 32 HIOJIb-OKTIOph ¢ 1993 1o 2024 1.

Ha Pucynke 3.16 cxemMaTW4HO TMOKa3aHbl JB€ KOH(PUTypaluu, B KOTOPBIX
KIIFOUEBBIM 3BEHOM CIYXHUT BiusiHue Bocrouno-Cubupckoro teuenuss (BCT) nHa
BOJI000MEH B beprHroBOM nposuse.

[Ipu uumkionuwveckoit armocdepHoit mupkymsuun (Pucynok 3.16, a) Hax

menbPoBoil yacTeio Mopeil BocrouHol ApKTUKM mpeoOsanaer 3amagHblil BeTep.
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OnpecHEHHBIA CIOW CMEMIAeTCsl Ha BOCTOK M TIPIKUMACTCS K Oepery MepeHOCOM
Okmana (Vek). YcuimBaeTcss 30HAIBHBIA TPAJAMEHT COJAEHOCTH, YTO MHTCHCU(DUIIUPYET
BCT. Ycunenne BCT noBsllaeT cTepuueckuii YypoBEHb Y CEBEPHOTO BXOJa B MPOJIUB U
dbopmupyeT 6apbep. APKTHUKO-TUXOOKEAHCKUN Teperaj] ypOBHS YMEHbIIIACTCS, TIEPEHOC
TUXOOKEAHCKUX BOJ] Ha CeBep 0cIabeBaeT, a MECTOMOJIOKEHHE CaMUX BOJI CMENIAeTCsl K
BOCTOKY.

[Ipu aHTUIUMKIIOHUYECKOW aTMOc(epHON MUPKYIALUK HaJ MOpsSMU JlanTeBbIX U
Bocrouno-Cubupckom  (Pucynok 3.16, ©6) mnpeoOnamaer BOCTOYHBIM  BeTEp.
OnpecHEHHBIN €TI0 pacnpoCTpaHsIeTCsl IPEUMYIIIECTBEHHO Ha ceBep. MuTeHcudukarus
BCT u 6apnep He Gopmupyrorcs. TuxookeaHCKHe BOJABI 3aHUMAIOT 0oJiee OOIIHUPHYIO

ob6nacth UyKOTCKOTO MOPSI.

Pucynoxk 3.16 — Cxema nByX pexxuMoB BiIusHUS BocTouHO-CHOMPCKOTO TeUEHUS Ha
BOJI000MEH 4epe3 beprHroB MpoJiMB Mpu ITUKIOHUYECKOM (a) M aHTUITMKIOHHYECKOM

(6) atmocdepHOM HUPKYIISIITUN

[Ipenpiayimume paboThl paccMaTpuBaIl U3MEHYMBOCTb O0BEMHOIO TIEpEHOCa Yepes
bepuHroB mponuB Kak 0anaHc apKTUKO-TUXOOKEAHCKOI pa3HOCTH YPOBHEH U BETPOBOTO
nHanpsbkenuss [Coachman, Aagaard, 1966; Aagaard et al., 1985]. B nuHeitHOi
THIPaBIMYECKOi (QopMe CKOpPOCTh TeueHHs 3amaBanach ypaBHeHwem (1.3). Ha

MEXTroJ0BbIX MacmTabax B pabore [Woodgate, 2018] mpemiokeHO SMIHUPHUSCKOE
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paznoxenue (1.2). B padorax [Danielson et al., 2014, 2020] nmoka3aiu HEeITOKATbHBIN
XapakTep BeTpoBoro BoznaeicTBus. Han menbdom bepunrosa m UykoTckoro mopei
dbopmupyeTcsi TpalMeHT YpOBHS Ha MaciuTabax COTeH KuioMmeTpoB. Jlanmee B paborax
[Peralta-Ferriz, Woodgate, 2017, 2023] cBsA3bIBaIM HEBETPOBYIO COCTABJISAIONIYIO C
NPUJOHHBIM JaBJIEHUEM M JUHAMUYecKoil Tomorpaduedt Ha 1menbde Bocrouno-
Cubupckoro Mopsi.

[Ipu 5TOM B mepeyucieHHbIX paboTax U3MEHUYUBOCTh TEUCHUN Ha IIelib(e Mopei
Bocrounoit ApkTuku 1100 paccMaTpUBAETCs KakK CIEACTBUE BETpa U Mepenaja ypoBHS,
100 HE BXOJUT B OOBICHEHNE U3MEHYMBOCTH MepeHoca yepe3 bepuHros nponaus. Bkian
BCT kak 3BeHa MEX]ly ONPECHEHWEM OT PEYHOTO CTOKAa, YPOBHEM MOPS M MEPEHOCOM
yepes MpoJIMB MPaKTUYEeCKU He o0cyxaaercs. B paznoxenun Woodgate (popmyna 1.2)
K03 puIeHT m 00bEeIUHSAET YYBCTBUTENBHOCTh MEPEHOCA B IPOJUBE OT BeTpa, a PH
ocTaéTcsl SMIUPUYECKUM oOcTaTkoM. B pamkax mnpennoxkenHoi konuenuuu BCT
HEBETPOBasi COCTABIAIONIAs TEpeHOoca B bEpHHroBOM MpOJMBE TMOJIyYaeT SBHYIO
busnueckyro uHTEprperanuio a(Anarp — on), rae on cBsizad ¢ Qpcr Uepe3 BhIpaKEHUE
(3.14). B patore [Danielson et al, 2014] yka3piBanioch Ha HEIOKaIbHBIN MICIb(HOBBIN
BETEP, HO HE MIPOBOAMIIACH CBSI3h C TEOCTPOYUIECKUM MOHEMOM YPOBHS, CO3/IaBAEMBIM
soHanbHBIM TiepeHocoM BCT. OtHocutensHo padot [Danielson et al., 2014, 2020]
COXpaHseTcsl OalaHC rpareHTa YPOBHS, BeTpa U JHMHEHHOTO TPEHHUS, HO J00aBIIICTCS
sBHBIN wieH on (Qzcr). Tem cambim nepenoc BCT BXoauT B ypaBHEHHE IEPEHOCA Uepes
MPOJIUB KaK M3MEPSIeMbIi TeoCTpOUIECKUI BKIIA, a HE TOJIBKO Kak (oH mieabhoBOn
UpKyIsud. HoBH3HA MpeIoKEHHOW KOHIICTIMK Oaphepa 3aKIF0YacTCs B TOM, UTO
npeioxkena cBa3b n3MeHunBoct BCT ¢ nepeHocom B beprHroBoM npoJiMBe U ypOBHEM
Mopsi Ha mienb(de, a Takke (U3NYECKH TpoBepseMasl OCHOBA [IJII HHTEPIIPETAITUU

MCXKTOA0BBIX aHOMaJIMM TUXOOKEAHCKOI'0 ITIOTOKA B ApKTI/IKy
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BeiBoabI K ri1aBe 3

AHanu3 KoHdUryparuii onpecHeHHOTo 1o B MOpsix BocTtounoit Apktuku ¢ 1993
mo 2020 rox OCHOBaH Ha KOMIUIEKCHOM HCHOJIb30BAaHUHM CHYTHUKOBBIX JAHHBIX O
MTOBEPXHOCTHON cosieHocTH SMAP, anpTUMETpUUECKUX U3MEPEHUN YPOBHS MOpS H
JAHHBIX TIOBEPXHOCTHOM TeMmieparypsl. Bmepseie, [lo cnyTHMKOBOW COJNEHOCTH
BBIJICJICHBI TpPU KOH(pUrypaluu ONpPecHEHHOTO ciiosA. [Ipy BOCTOYHOM BETpe OH
HaOonancs ot ycrbs Jlensl Ha ceBep. B 2015 1. Boawr 13—17 IIEC nocturanm 132° B. 1.,
77° c. ur., B 2020 r. Boxber menee 20 [IEC — 124° B. x., 77° c¢. w1 Ilpu 3anagHom Betpe
cioi npmwxkat k 6epery: B 2016 1. on 3anuman 130—165° B. A. 1 K OKTSIOpIO JOXOAMI 10
175,5° B. ., B 2017 r. — mo 171° B. n. B 2018-2019 rr. npu yacToil cmeHe BeTpa
HaOroanack KoH(urypauus, omnpenelieHHas kak cmemianHas. B 2018 1. Huzkas
coJiéHOoCTh oTMeuanach y HoBocubupckux octpoBoB (140° B. m., 77° c¢. 11.) U BAOJIb
oepera 10 169° B. 1. B 2019 r. cnoit noxoaun no 133° B. a., 75,5° c. 1., HaOIIO1ATUCH
oTHeNIbHbIC TUH3BI Mexay 145° u 175° B. 1. B 100-200 kM oT Gepera.

B03MOXHOCTh HCHOJIB30BAaTh JAHHBIE YPOBHSA MOpS W TeMIEpaTypbl s
onpeesieHns] KOHPUrypauuu onpecHEHHOTO ¢JI0si 000CHOBaHA CPABHEHUEM C JAHHBIMU
cosieHocTH. O0JIacTH MOBHITIICHHBIX 3HAUCHUI YPOBHS MOPSI COBIMAIAIOT C TOHMKEHHBIMU
3HAYCHUSIMU CONEHOCTU. CpenHuii KOdPGUIIMEHT KOPPEIALNU COCTaBIsET OKOJIO0 MUHYC
0,66. B ornmmume or SMAP, nannbsie anbTuMeTpu# AOCTYNMHBI ¢ 1993 1. u myure
MOKPBIBAIOT TMPUOPEKHYIO 30HY, YTO TMO3BOJSIET BOCCTAHABIMBATH KOH(MUTYpALIUIO
OMPECHEHHOTO CJIOSI HA MHOTOJICTHEM HWHTEpBaJie, KOrja TMpsIMble U CITyTHUKOBBIC
MU3MEPEHUS COJIEHOCTH OTCYTCTBYIOT. AHAJIN3 MHOTOJIETHETO MAaCCHBA JIAHHBIX MOKa3al
npeo0aanie CeBepHON KOH(PUTYpAITUU ONPECHEHHOTO CJIOS HaJl BOCTOYHOU TPUMEPHO
B 1Ba paza. OmHako ¢ 2012 roma HabmomaeTcss yCTOWUYMBAs TEHIACHIUS K YCHIICHHUIO
nepeHoca Ha BOCTOK, JOCTUTINAs MUKOBBIX 3HadeHud B 2019 romy, xorma ¢poHT
ONPECHEHHBIX BOJ pacnpoctpanuica a0 170—180° B. 1., 4TO CBUAETEIBCTBYET O

SHAYUTCIBbHBIX U3BMCHCHUAX B THAPOJTOTHYCCKOM PEKMUME PECTHUOHA.
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[Ipennoxena koHuenmusi 6aprepa BocTouHO-CHOMPCKOTO TEUECHUS ISl UIOJISI—
OKTSIOpsI, 3aKJIIOYAIONIAsICS B TOM, YTO 30HAJIbHBIN mepeHoc omnpecHEHHbIX Boa BCT
bopMHUpYET aHOMAIMIO CTEPUUYECKOTO YPOBHS, YMEHBIIAET APKTHUKO-TUXOOKEAHCKUI
nepenaja ypoBHS M 0CIabiseT CeBEPHBIN MEPEHOC THXOOKEAHCKHUX BOJ Uepe3 bepuHron
MPOJIMB BHE 3aBUCHUMOCTH OT BETpa HEMOCPEICTBEHHO Haja mpoiuBoM. [IpoBenena
KOJMYECTBEHHAsl TipoBepka KoHmenuu 1Mo maHHbiM GLORYS12v1 3a wrons—okTs0ph
1993-2024 rr. MoaenbHbIN pacyeT CpaBHUBAJICA C IEPEHOCOM Ha pa3pese B bepuHrosom
nponuse. CpeqHekBaapaTuyHas ommroka coctaBuia okoso 0,12 Cs.

Martepuaisl r1aBsl 3 onmyonukoBaHbl B padorax [Zhuk, Kubryakov, 2021] u [Zhuk,
Kubryakov, 2023].
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I'JTIABA 4 OCOBEHHOCTM ITPEJITPOJIMBHOM JINHAMMKH B IOKHOM
YACTH YYKOTCKOI'O MOPS B 3SUMHUI ITEPUO/I

4.1 Ha6aroneHust Jie0oBbIX TpemuH B YykoTckomM Mope

Kaxk Obu10 1MokazaHo B riaBe 1, MOCTyIUIeHHE apKTHYEeCKUX BoA B Tuxuii okeaH B
3UMHUIA TIEPUOJ B 3HAUUTEIBHON CTENIEHU OMPENEIIAETCS BETPOM. Y CHIIEHHE CEBEPHBIX
BETPOB HajJ UyKOTCKMM MOpPEM MPUBOAMT K OCIAOJEHUIO HAINpPaBICHHOIO HAa CEBEP
TeYeHUs1 B bepuHroBOM MpOJIMBE, @ B pAJE CIy4yaeB — K €ro pa3BOpPOTY B FOKHOM
HanpasyieHuH. B HacTosmieil rinaBe paccMaTpUBaOTCSI 0COOEHHOCTH TaKUX aHOMaJIbHbBIX
MepeHocoB U3 ApkTuKH B Tuxuit OkeaH B 3MMHUN MIEPUOJI, & TAKKE UX CBS3b C JIETOBBIM
nokpoBoM. [lo00HBIE COOBITUSI MOTYT CYIIECTBEHHO BIUSATh HAa TEPMOXAJIUHHYIO
CTPYKTYpPY, AWMHAMUKY JIEISHOIO IIOKpOBA, INEPEHOC MAcChl M TEIUIa, a TaKXe Ha
BogooOmeH mexay CJIO u ceBepHOil yacThio bepunrosa mopsi.

OnHUM U3 KIFOYEBBIX ITPOLIECCOB, CONMPOBOXKAAKOLIUM 0KHBIE 3aTOKHA B 3UMHUN
NEepPHUO/I, SBJISETCS OOpYILIEHUE JIeI0BOM apKu B beprHroBoM MposuBe, KOTOPOE MOXKET
MPOUCXOJUTh TMPH TMPEBBIIEHUH KpUTUYECKOW ckopoctu Berpa [Sodhi, 1977].
Pa3spymienne apku u 00pa3oBaHHME TPEIIMH CONPOBOXKIAIOTCA HHTEHCU(UKALUEn
NepeHoca TeIia U COJIM, a TAKKE PE3KMMHU U3MEHEHUSIMU B TEPMOXAJIMHHON CTPYKTYPE.
[Tonnmanue ycnoBuil 1 MEXaHU3MOB 00pa30BaHUs JIEJOBBIX TPEIINH, BKIIIOUYAs BIUSHUE
MecTHOM Mopdosioruu OeperoBoil JUHUHM, a TAaKXKe HAIMpaBJICHUS BETPOB, OCOOEHHO
BAYKHO JIJIS1 OLEHKH JOJTOCPOYHBIX KIIMMATHYECKUX U3MEHEHHUI U MPOTHO3a COCTOSIHUS
Je10BOTO TMOKpoBa [Zhang et al., 2018; Willmes et al., 2023; Jewell, Hutchings, 2023].

B sTOM paznene aHanmu3upyrOTCS Cilydau F0>KHOTO MOTOKa Yyepe3 bepuHroB mposius
B 3UMHHE MECSIbl U COMPOBOXKIAIOIINE UX U3MEHEHHUA JieqoBo o0cTtaHoBKH. Ocoboe
BHUMaHUE yJIESETCs] BO3MOXKHBIM MTPUUMHAM MOJ00HBIX COOBITUH, X TIOBTOPSIEMOCTH,
a TakkKe TMOCHEACTBUAM I LUPKYJIALMH B IOKHOW 4YacTh YyKOTCKOro Mops,

TpaHchOpMAaIK BOJIHBIX MAcC U MePEpaACTIPEICTICHUS JIb/IA.
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AHaJIN3 TaHHBIX, TOJIYYEHHBIX HA OCHOBE CITyTHUKOBBIX U3MEPEHUH, TOKa3aj, YTO
B paiioHe bepuHroBa nposmBa U K ceBepy OT HETO NEPUOUYECKH BOZHUKAIOT TPEIIUHBI
napaboiandeckoil HopMbl, KOTOPBIE BBIACISIOTCSA CPEId MPOYUX Pa3pyLUICHUH JIeI0BOTO
nokpoBa. Ha Pucynke 4.1, a—B mpuBeseHbl TpU XapaKTEPHBIX CiIydas UX 00pa30BaHUSA
(mokazansl He Bce narbl) B 2010 u 2012 rr., oOnuM NpU3HAKOM KOTOPBIX SIBIISIETCS
paspylieHue JIeOBOM apku. MecTomoiokeHue obacteld o0pa3oBaHUS TPEUTUH
MEHSIETCS B 3aBUCMMOCTH OT BETPOBBIX ycioBui (Pucynok 4.1, r—e).

Tak, 19 suBaps 2010 roma noa BO3A€MCTBUEM CEBEPO-3aIIaIHOTO BETPA TPEIIUHBI
dbopmupoBanuCh BAOJL 3amagHoro Oepera mops, gocturas 68,8 °c.m. u 175 °3.1., ¢
MPOTSHKEHHOCTRIO 0KoJIo 180 kM 1o nmonrote u 6oznee 388 kM mo mupore. MakcuMym
MOJyJiS BeTpa HaOroancs B paiione bepunrosa nposusa.

B derpane 2012 rona (B nepuon 26 depais — 3 MapTa) Mo I€UCTBUEM CEBEPHOTO
BETpa TPEUIMHBI PAa3BUBAJIUCh B IIEHTPAIbHOM 4YacTH UyKOTCKOTO MOpS, OXBaThIBas
obmactb g0 71,6 C°c.ai., uX NOPOTHKEHHOCTH ObUla MAaKCHUMaJIbHOW  Ccpeau
paccMmaTpuBaeMbIX ciaydaeB U gocturana 611 kv mo mmpore m 346 KM MO JOJITOTE.
[IpakTryuecku NEPHEHAUKYISPHAS OpPUEHTAIUsl MapaOOJIMYECKUX JICTOBBIX TPEUIUH K
bepuHroBy mposiBy MOATBEPKIAET TOMUHHUPYIOIIYIO POJIb BETPOB CEBEPHBIX PYMOOB.

B mapte 2012 roga (15-20 mapta) o61acts popMUpOBaHUS TPEITUH CMECTHIIACH K
CEBEPO-BOCTOYHOMY N0OEpexbI0, JocTuras mupotsl 71,8° c.u1. Ilpu ceBepo-BocTOUHOM
BETpEe B OTOT TNEpHoJ Habmojanock (opmupoBaHue mNapabOIMYECKUX TPEIIUH,
pacIpOCTpaHSBIIUXCSA B BOCTOYHOM HallpaBlIeHUM OT bepuHroa mnposuBa. OTH
TPEUIMHBI 3aHUMAJIU MTPAKTUYECKU BCIO BIOJILOEPETOBYIO aKBAaTOPHUIO MOPsI CeBepHEe 68
°c.m1. OTAMYHUTENIEHON OCOOCHHOCTHIO B JAHHOM CJy4ae SIBJISIETCS TO, YTO MaKCHMyM
MOYJIsl BETpa ObLI JIOKAJTM30BaH HE HAJl akBaTOpuel bepuHrosa mpoJsivBa, a ceBepHee —
B paiioHe 68° c.u. Takue JOKalbHBIE CHHONTHYECKUE YCIOBUS, BEPOSITHO,
OOyCJIOBIMBAJIA ~ OTCYTCTBHE  SIPKO  BBIPQKECHHBIX  MMapaOOJUYECKUX  TPEIIVH
HEIMOCPEJICTBEHHO BONMM3M mnponuBa. IIpoBeneHHOE COMOCTaBIEHUE CITyTHUKOBBIX

HAOJIOICHUI W JTAHHBIX O CKOPOCTU BETpa MOKA3allo, YTO JJISi BCEX PacCMaTPUBAEMBIX
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ciydaeB oOpa3oBaHHe KPYITHOMACIITAOHBIX Mapa0OIMIeCKHX TPEIIUH MTPOUCXOIUT TIPH
CpeIHECYTOUYHOU CKOPOCTH BETPOB CEBEPHBIX pyMOOB Ooiiee 9 M/c.
Takum 0Opa3oM, U3MEHYMBOCTh MHTEHCUBHOCTH M HAIPABJICHHUS CEBEPHBIX BETPOB

OTIPENIEIISIIOT MECTOIOJIOKEHHE, NPOTSLKEHHOCTh M MOP(OJIOTHI0 MapaboIMuecKux

TPEIIMH B JISTOBOM MTOKPOBE ceBepHee bepruHTroBa mposmBa.
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Pucynox 4.1 — Ilpumepsl coObITHif 00pa3oBaHus TpemuH B YyKOTCKOM MOpE Ha OCHOBE
JTaHHBIX, MOJIYYCHHBIX C TIOMOIIBIO CITyTHUKOBBIX H3MEPEHHUH (a-B); MOJIT CKOPOCTH

BETPa, OCPEIHCHHBIC 3a CYTKH, 10 JaHHbIM ERAS (r-¢)

Ha Pucynke 4.2 npuBeAeHbl pacCUMTAHHBIE MApaMeTphbl JIEAOBOIO MOKPOBA B
MeCTax JIEOBBIX pa3pblBOB JJII HECKOJBKUX COOBITHHM 0OOpa3oBaHMs TPELINH
napabonuyeckoir popmbl. BOmm3u bepunrosa mponusa 3HaueHus 3¢p(HEKTUBHOTO yria

BHYTPEHHErO TpeHus jexar B auanazoHe 30—45°. [lo mepe ynaneHus OT mpoJivBa
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BEJIMUMHBI ¢ Bo3pacTaloT 10 S50-60°, 4TO CBSI3aHO C YBEIUYECHHEM TOJIIUHBI U
KOHCOJIMJIALIMKA JIEIOBOTO TOKpPOBa Ha BBICOKMX IHMpoTax. Jljisg Bcex ciydaeB
3aKOHOMEPHO HA0JII0IaeTCsl YBETMYEHUE CIEIUICHHS PU POCTE IIUPOTHI. ITO CBSA3AHO C
TeM, 4To yroa 6 (KpacHas JHMHHUS) TaKXe pacTéT — apKh CTaHOBATCS Ooiiee
«OTKPBITBIMWY», U JJI1 YCTOMUUBOCTU TpeOyeTcs Oosbliiee cuersieHue. TakuM oOpazom
3aKOHOMEPHO, YTO MAaKCHUMAJIbHbIE 3HAUEHMS cleruieHus: Jbaa — g0 12—-13 klla —
HAOJIOMAIOTCS Ha BBICOKMX IIUPOTaXx. OJTO OOBSCHSAETCS OOJbIIeH TONIIUHON U
MPOYHOCTBIO JIbJIA, @ TAKXKE YCIOBUIMU cxaTus. [lonyyeHHbIe 3HAUSHUS] KPUTUYHBI JIJIS
OIICHOK pa3pylICHHs JICJOBOTO IOKPOBA, YTO BAXXHO I TIOHWMAaHWS, TAC W KOTAa
BO3MOXHO (DOpMUPOBAHME WM MCUYE3HOBEHME JIEIOBBIX apOK, PETYJIUPYIONIUX Ipeid
apaa. K Tomy ke oOpylieHue JIeJOBBIX apOK COMPOBOXKIAETCS MACCOBBIM MEPEHOCOM
JbJa 4Yepe3 MpPOJUB, HANPSIMYIO OKa3biBas BIMSHHUE HA CYJIOXOJCTBO, O€30MaCHOCTh

APKTUYECKUX KOMMYHUKAIIUK U pab0Ty HHXKCHEPHOU HHPPACTPYKTYPHI.
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Pucynok 4.2 — PaccuntanHble 110 CIyTHUKOBBIM JIaHHBIM YT'OJI MEKy OCHOBAHUEM
apKu U KacareabHoU K Hel (0), >pdeKTUBHBIN yroia BHYTPEHHETo TpeHus (@) u

crerieHre (C) B 3aBUCMMOCTH OT IITMPOTHI OCHOBAHUSI JICIOBOW apku [yt 28 (eBpais

2012 1. (a) u 22 denpans 2005 1. (0)
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OcBoOOXIeHUST 3HAUUTEIBHBIX IUIOMIAJIEH OTO JIbJ]a CYIIECTBEHHO YCHJIMBAIOT
OOMEH TeIUIOM MEXIy OkeaHoM W armocdepoii [Perovich, 2011]. OaHo u3 Takux
COOBITUH PE3KOTO YBEIMYCHHUS IUIONIATU OTKPBITOH BOJBI BO BpeMs OOpa3oBaHUS
TpemmH 15 m 18 mapra Xopomo mpocMaTpUBAIOTCS U B ONTHYECKOM JUAIA30HE IO
nanHbM Tipuoopa MODIS na Pucynke 4.3, a. Eciiu 15 MapTa je10BbIe TPEUIUHBI TOJIBKO
oOpazoBanuch, To 18 Mapra HaOIIOAaeTCAd 3HAYUTEIBHOE YBEIMUYEHHUE IUIOLIAIN

OTKpBITOﬁ BOJBI.

15 mapta ; ™. 18 mapta

Mnowaae neaoBbIx TpelwmH, %
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Pucynox 4.3 — CHUMKH B oniTUYecKoM auanasone g 15 u 18 mapra 2012 (a);
IJIOIIAb JIEOBBIX TPEIIHH B paiioHe 165-174° 3.1. 66—71.5° c.m. (0); (kpacHoii

JIvHUEH 0003HaYeHA cpeHsisl B sHBape—Mapte 2012 miomniaas JieI0BbIX TPEIINH)

JI1s1 KOJIMYeCTBEHHOM OIEHKH TIIOIIAAN, 3aHUMAaeMON TpelmHaMu B eBpaie u
mapte 2012, ucnonp30BaICh JaHHBIE CIYTHUKOBBIX m3mepeHuil. Ha Pucynke 4.3, 6

MNpCACTABJICHBI PC3YJIbTATBI, ACMOHCTPUPYIOIIUEC, YTO AAHHAA IJIOIIAAb KOJIEOJIETCS OT
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MeHee 3 ThIC. KM? B IIpoMexyTKax 16-22 despans 11-13 mapra 1o Gonee 12 u 11 TsIC.
KM? BO BpeMs 00pa30BaHMs TPEINMH 3 M 15 MapTa cOOTBETCTBEHHO. TakuM 00pazoM
HaOJII0/1aeTCs YBEIMYCHUE IUIONIAM TPEIIMH B Oojiee yeM B 2 pa3a OTHOCHUTEIIBHO
cpenHent B neoBeii nepuox 2012 r.

[Tocie coOBITHII BhIHOCA IUIOIIAAb OTKPBITOW BOJBI JIOCTUTAET MaKCHMyMa, 3aTeM
MIOCTETICHHO YMEHBIIIACTCS BCIICICTBHE JIhI000pa30BaHMsI, TOCKOJIBKY BOJIA B TPEIIMHAX
HAXOAMWTCSA MPHU TeMIlepaType, OMU3KoW K Touke 3amep3anmio [Morison et al, 1992].
M3BecTHO, YTO 3MMOM OTKpBITas BOJa B TPEIIMHAX BO JIbAY OBICTPO 3aMep3acT,
00pa30BBIBas CMeCh OTKPBHITOM BOZBI M TOHKOTO Jbaa [Beitsch et al., 2014], moatomy

IIOCJIC PC3KOIro YBCIMYCHHUA KOJIMYCCTBA TPCIOHUH Ha6JHOI[aCTC}I ITIOCTCIICHHOC

COKpalmCHUEC JICTOBLIX PA3JIOMOB.

4.2 ITapameTpuszauus GopM Jeq0BbIX TPEIIHH

Bmecte ¢ BeTpoM BaXHOW  pPErMOHAIBHOW  OCOOCHHOCTBHIO  SIBIISIFOTCS
Mop(osoruueckoe CcTpoeHue OeperoB u Oatumerpusi UyKoTCKOro Mopsi, KOTOpBIE
COBMECTHO C BETPOBBIM BO3JEHCTBHUEM PETYIUPYIOT OKeaHn4Yeckue TeueHus. CoriacHo
pabore [Sodhi, 1977] manas mmpuHa bepuHroa mposjuBa MO3BOJISIET paccMaTpUBATh
IIEPEHOC MAaKOBOTO JbJa AHAJIOTMYHO BBIXOAY TIPAaHYJIMPOBAHHOIO MaTepHalia W3
cyxaromierocsi kaHana. lIpy JOCTMKEHMM KPUTHMYECKUX 3HAUYCHUW HAMNPSIKECHUIN
BO3ZHMKAIOT TPEILIMHBI, (POpPMa KOTOPBIX BBIBOJAMUTCS W3 OTHOLIEHUS TAHT€HIIMAIBHOIO U
HOpMAaJIbHOTO HanpsikeHus. B urore ¢oopMy j1e10BbIX TPEIIMH MOKHO OIHUCATh COTJIACHO
dopmyne 1.12. TTockoabKy KOHBEPTEHIIMSI JIETOBOTO TTOKPOBA MPOUCXOANUT B 00IACTH
bepunrosa mnponuBa Hayalo oOTcyYeTa s TMOCTPOEHHUS (OpM JIEOBBIX TpPELIUH
BbIOMpasioch B IleHTpe mponuBa. [IpM MOCTPOEHUM HCMONB30BAINUCH CIEIYIOIINE
3HAYCHUS TMapaMeTPOB: TUIIMYHOE 10 MOPSIKY BenuunHbl 3HaueHune D = 0,001 [Sodhi,
1977; Martin, 2016]; r = 1,3943 kr/mM*> — cTaHgapTHOE 3HAYCHHE TNIOTHOCTH BO3ayXa JIJIs
yciioBuid YyKOTCKOTO MOpsI B 3UMHHI MEPUOJ; CKOPOCTh BETpa MPUHSATA paBHOM 9,4 M/c

(cpemnecyToyHasi CKOPOCTh BeTpa HaJ bepuHTOBBIM MPOIMBOM BO BpeMs COOBITHS TIO
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naHabIM peaHanusa ERAS); p = 3500 H/m — BennunHa, mogobpanHast SMOUPUUECKU TPU
HaWJIy4llIeM COOTBETCTBUMU HabOmoneHusiM. [lonmymumpuHa yBeauuuBaniach JUisl KaXI0u
MOCHEAYIOMIEN TpelmnHbl. YWCIo TpelmuH 3a[aBajoch BpPYUYHYIO. Pe3ynbTaThl
MIPOBEICHHON TMapaMeTpu3anuu TpeacTaBieHsl Ha Pucynke 4.4. Jlns ¢deBpambCcKux
COOBITHI BbIHOCA HAOJIIO/IA€TCS COTJIACOBAHHOCTh MapaMeTPU3MPOBAHHBIX Mapaloi C
MECTOIIOJIO)KEHUEM TPEUIUH M0 CITyTHUKOBBIM JaHHBIM. Pacxoxaenus GuKCUpyroTcs B
KpallHUX CEBEPO-BOCTOUHBIX M CEBEPO-3aMaJHBIX YacCTAX JEAOBBIX PA3JIOMOB, 4YTO,

BEPOSTHO, 00BICHsETCS 00pa3oBaHUeM BTOpUUHBIX TpentuH [Sodhi, 1977].

7285 1 28 ¢epans 2012 .
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Pucynox 4.4 — Ilpumep napameTpu3oBaHHOUN (OPMBI JIETOBBIX TPEIIMH HA KapTe

JTAHHBIX HAa OCHOBE m3MepeHuit mpudopa MODIS
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4.3 U3MeHYUBOCTh TEYEHHUI M NMEePeHoca JibJaa B bepuHroBoM npoJinBe B0 Bpems

CIWJIBHBIX BETPOB HA puMepe co0bITHii B peBpasie-maprte 2012 r.

Ha Pucynke 4.5, a, 6 mpeacTaBieHbl €XeIHEBHbIE KapThl CKOPOCTH JIEIOBOTO
npeiripa mo manueiM GLORYS12v1. OTt4yeTnuBO BHAHO, Kak B Iepuoa 0Opa3oBaHUS

TPEILIMH IPOUCXOANT yBEIIMYCHHUE F0KHBIX CKOpocTel. 27 ¢eBpans B paiione bepunrona

poJKBa ckopocTu aocturanu oonee 0,3 m/c.
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Pucynox 4.5 — ExxerHeBHbBIE KapThl CKOPOCTH JieoBoro nperida 27 pespans (a) u 15

mapta 2012 (6) mo manabiM peananmza GLORYS12v1; nuepreHius mosi CKOpOCTH

JICIOBOTO Jipeiida ocpennenHas ¢ 26 mo 28 ¢espans (B) u 14-16 mapra () (CTpenku

0003HaYalOT HAIIPABJICHHE CPEIHEH CKOPOCTH JIEOBOTO Jperida)
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Bo Bpems nocaenyromiero co0bitust B Mapte 2012 k MOMEHTY Havasia BBIHOCA Ha
Ior HabJo/laeTcd 3HAUMTENbHAs MO pa3MepaM o0JacTh Ha yaaleHun oT bepunrona
npoyiuBa co ckopoctsimu 0,15-0,2 m/c. B paiione ~167° 3.1. 70° c.im1. MakcuMmalibHbIE
3HaYeHUs] HaOJoAaroTcsl B beprHroBoM MpojuBe, K IOry OT 00JacTd 00pa3oBaHUs
TPENIMH, YTO CBSI3aHO C HAOJIOa0IeNcsl B TAaHHON 00JIaCTH KOHBEPTEHIIMEH CKOPOCTH.

Paznuuus mexny B3nomamu Jbaa B (eBpajge M MapTe MNPOCIEKUBAIOTCA Ha
Pucynke 4.5, B, T, rlie oKa3aHbl KapThl JUBEPTECHIIMN CKOPOCTH JIbJIa, YCPEAHEHHON B
HamOoJiee JMHAMUYECKH aKTUBHBIC THU TpaHchopMaiuu JieoBoro nojis. B despane
HanOoJIbIIME OTpULIaTeNbHbIE 3HaUeHus 10 —0,02 pacnosaokeHbl K BOCTOKY OT bepruHrona
npoJiuBa B paiione 165° 3.n. 67° c.ul. B TO BpeMsi, KaK B paillOHE CaMOro MpOJIuBa
npeo01a1atoT MOJ0KUTENbHbIE 3HaueHus cBbile 0,02. B MapTe rinaBHON 0COOEHHOCTBIO
SIBJISIIOTCS TMOBBILLICHHBIE OTpULIaTeNIbHbIE 3HaUeHUS (710 —0,02) B10JIb BOCTOYHOTO Oepera
Ha 68-71° c.u1., YTO NOAUEPKUBAET Pa3IMUUs B MECTOIOJIOKEHUAX TPELIUH.

OOpazoBaHue JEAOBBIX TPEIIMH CYLUIECTBEHHO BIUSET HAa JIMHAMHUKY JIETOBOTO
IIOKpOBa U BOJAOOOMEH B peruoHe. B kauecTBe JeMOHCTpallMM paccCMOTpUM Oosee
10JIpOOHO U3MEHYMBOCTb THPOJIOTMUECKUX XapaKTepUCTUK B peBpane-mapte 2012 1 BO
BpeMsi HaOIroZeHus Jie10BbIX BbIHOCOB. Ha Pucynke 4.6 npeacTtaBieHa W3MEHYUBOCTh
TeueHui B bepuHroBoM mnposimBe no faHHbIM 3asskopeHHbIX ADCP u3mepenuii. Ananus
MOKa3aJl YCUJIEHHE I0KHOTO MOTOKAa 3a HECKOJBKO THEW N0 00pa3oBaHUs JIE€AOBBIX
TpemmH. B HauanpHbI mepuox ¢ 17 mo 26 deBpans CKOPOCTH TEYEHHH HMEIOT
HEOJTHOPOJIHYIO CTPYKTYpy: Ha TiayOuHe 10 15 M HabmomaroTcs OTpHUlaTelbHbIE
3HaueHud 10 —0,1 M/c (10’KHOEe HalpaBJeHHUE), B TO BpeMs KaK Ha TiyOMHaxX cBblIe 15 M
MPUCYTCTBYIOT SPKO BBIPAXKEHHBIC TTOJIOKHUTENIbHBIC 3HaUeHus cBbile 0,2 M/c (ceBepHOE
HanpaByieHue). Hauumnas ¢ 26 ¢eBpans 3aMeTHO YCWJICHHE IOXKHBIX TEUCHUM,
NPOUCXOMSIINE MPAKTUYECKH OJHOBPEMEHHO C WHTEHCHUBHBIM B3JIOMOM JibJia B
UYyKOTCKOM MOpE U MOCIeyoIuM 00pa3oBaHIeM JieI0BbIX TpemuH. HenmocpencTBeHHo
BO Bpemsi 00pa3oBaHMs TpEUMH HAOJIONAIOTCS  OTpULIATEIbHBIE  3HAYEHUS
MEPUAMOHAIBHOM KOMIIOHEHThl TEUYEHUMN, KOTOPbIE OXBAaThIBAIOT BCE TOPHU3OHTHI

npoduis u nocturarot 0,8 u 0,44 m/c 27-29 deBpans u 16-19 mapta COOTBETCTBEHHO.
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OnnHako mociie mepBoro coObITHs 00pa3oBaHUs JICAOBBIX TPEUIMH yXe K 4 MapTa Ha
ryOMHe 5 M TIOYTH TOCTOSHHBIM CEBEpHBbIM MOTOK co ckopocTsimMu 10 0,2 m/c
BOCCTaHABIIMBAETCA. AHAJIOTMYHASI ©3MEHUYUBOCTh HA0JIIOAE€TCS U JJIsl BTOPOTO COOBITHS

—k 19-20 mapTa Ha riTyOMHE CBBIIIE S M OTMEYAIOTCs ceBepHble ckopoctu a0 0,1 m/c.
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Pucynok 4.6 — BpeMeHHast "3MEHYMBOCTh BEPTUKAIBHOTO IPOGUIISI MEPUANOHAIBHON
KOMITOHEHTBI CKOPOCTH T€UEHUM, CIIIaK€HHAas |-THEBHBIM CKOJIB3SIIIMM CPEIHUM IO
naHHbIM 3asskopeHHbIX ADCP B BepunroBoM nposivBe (YepHbIC JIMHUU 0003HAYAIOT

MOMEHTBI Hayajia U KOHIIA COOBITHI 00pa30BaHMUs JICAOBBIX TPEIIHH)

[IpoBeneH aHanu3 CBSA3M U3MEHUYMBOCTU BETpa U TeUeHUU B mpoJiuBe. CeBepHbIit
BETEP B MPEANPOITUBHBIX 30HaX TPUHUMAJI 3HaYEHUsI CBhIIIE 9 u 8 M/c 117151 heBpaIbCKOTO
U MapTOBCKOIO BBIHOCOB COOTBETCTBEHHO. [loaTBepikmaercs mpeBaMpyromas poJib
BeTpa: KOIPOUIMEHT KOPPENSUA MEXKAY HM3MEHUYMBOCTHIO MEPUIMOHATBHON
KOMITOHEHTHI TCUCHUI Ha TIyOnHEe 4 M U OCpeTHEHHON B oOacTu 164-174° B.1. 66-72°
C.III. MEPUANOHAIBHOM cOCTaBIIsAIONIEN ckopocTu BeTpa coctapiisieT 0,78. Ha Pucynke 4.7
TaKk)Ke MPHUBEACHO COMOCTaBJICHHE M3MEHUYMBOCTU CpEeIHEN CKOpPOCTH BeTpa M japeiida
apaa B Uykorckom Mope B KoHle pepaist — mapte 2012 r. Koaddurment koppensuuu
MOKa3bIBACT BBICOKYIO CBSI3b MEXAY ABYyMsl u3MeHunBocTsMU (K ~ 0,75). Peskomy

YBEIMYEHUIO oOTpulareabHoir ckopoctu ¢ —0,05 nmo -0,11 w™/c 27 despans
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IPE/IIIECTBOBATIO YCHICHHE CEBEPHOTO BETpa CO 3HAYCHHSMHU CBBIIE 7 M/C, YTO
IIPEBOCXOIUT KPUTHUYECKYIO BEIUYMHY Uil 0OpymieHus nefaoBoi apku [Sodhi, 1977].
AHanornyHass M3MEHYHMBOCTH IMPOCIICKUBAIACh M BO BpPEMs BBIHOCA JIbJja B MapTe:
CIICIOM 33 MaKCMMYyMOM CEBEpHOTro BeTpa 14 mapTa HaOJIOMAICS MHHUMYM CKOPOCTH
nperida npaa 15 mapra. CpeaHee 3ama3apiBaHUe OTKIIMKA Jpeida Jibaa U TeUeHU Ha

M3MEHEHHE BETpa COCTaBUIIO 12 yacos.
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Pucynok 4.7 — I3MeHUYNBOCTh MEPUIMOHATHFHOW KOMIIOHEHTHI CKOPOCTH TCUCHUH B
bepunroBom nposimBe Ha rIIyOMHE 5 M 110 JaHHBIM ¥ MEPUIMOHAITBHON KOMITOHEHTHI
CKOPOCTH BETpa, yCPETHECHHOMN HaJ IPOJMBOM B obnactu 164-174° 3.1. 66—71° c.m1;
yCpEIHCHHBIC MEPUIUOHATIbHAS KOMIIOHEHTBI CKOPOCTH TeUEHUH | Jpeiida baa B
npoJimBe B paszpese 167,6-170° 3.1. 66° c.1m1., CriTaKeHHBIE |-THEBHBIM CKOJIB3SIIAM
CPeIHUM; €KECYTOYHBIN TIEPEHOC JIbJa yepe3 beprHroB nmposmB (YepHBIMHA JTHHHSIMH

0003HAYCHBI MEPHOBI COOBITHI 00pPa30BaHMUs JICJOBBIX TPEIIIHH)

Takum 00pa3oM MOKa3aHO HAJUYHME CUIBLHOM CBSI3M MEXKIYy HW3MEHYHUBOCTHIO
npeiida apaa, CKOPOCTbIO TEYEHH U BETPOM BO BpeMs COOBITHII BbIHOCA B (peBpasie—
mapte 2012. Kak BuaHo Ha PucyHke 4.7, cpeiHHil 3a CyTKU MEPEHOC Jibjla IPU IEPBOM
COOBITUM BHIHOCA B F0YKHOM HAaIpPaBJICHUM YBEIUUMBaeTcs 10 1,6 Thic. kM2 1 110 1 THIC.
KM? BO BTOPOM, 4TO B 4—5 pa3 IPEBOCXOAUT 3HAYEHHUS IO HAYaaa BBEIHOCOB. JTH
pe3yJIbTaThl HAXOAATCS B COOTBETCTBHMHM C OoJjiee paHHMM HccienoBanueM [Babb et al.,

2013], B paMkax KOTOpOro oOHapy>KeH aHOMaJIbHO 00JIbIIoN nepeHoc Jpaa u3z CJIO B
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20112012 rr. ABTOpHI CTaThU MOAYEPKUBAIOT, UTO TJIABHASI MPUYUHA TAKOTO COOBITHUS
3aKJII0YAETCSl B COYETAHMM CHJIBHOTO A3MaTCKOro MaKCUMyMa M CMELIEHUEM
AneyTckoi enpeccuu Ha ceBep B 00s1acTh HaJl bepuHroBbIM IPOJIUBOM U AJISICKOIA.
Kak Owputo mpomemoHcTpupoBaHo Ha Pucynkax 4.5-4.7 Bo BpeMsi COOBITHIA
oOpa3oBaHMsl TpellMH Napabonudeckol (opMbl HAONIOAAETCS NMEPEHOC BOJ U JbAA B
I0)KHOM HAampaBJIeHUH (OTpULATEIbHBIE 3HAYEHHUS MEPUANOHAIBHON KOMIIOHEHTHI
CKOpPOCTM TEYEHHMH M IepeHoca Jpaa). Jas OLEHKH MEXroloBOM H3MEHYMBOCTU
KOJIMYECTBA TaKUX COOBITMHM MO KOCBEHHBIM IapaMerpaM ObUla MpoaHaIW3HpOBaHa
M3MEHYMBOCTh MEPUIMOHAIBHON KOMIIOHEHTBHI BETpPa, OCPEIHEHHON HaJ BepHHroBbIM
nponuBoM, a Takke naHHele ADCP wusmepureneit. M3-3a uyactoro orcyrcTBUs
uH(pOpMaIMU Ha BEpXHUX ropu3oHTax (Hampumep, B 2016—-2017 rr.) ais onpeneneHus
COOBITHI BBIHOCA MCIIOJIB30BAJIUCH AaHHbIE Ha TiIyouHe 15 M. B To ke BpeMs Ha 3Toi
ryOuHe B Cllydyae 3KCTPEMajbHO CHIJIBHBIX BETPOB HAOJIOJAIOTCS OTpHUIATENIbHBIE
(rOKHBIE) CKOPOCTH TEYEHUH, YTO MO3BOJIAET 3a(UMKCHPOBATh OTKIMK TEYEHUN Ha
BETpPOBOE Bo3JeHcTBUE. TakuM 00pa3oM, UMEHHO Ha 3TOM TOPU30HTE COOJIOJACTCS
ONTHUMAJIBHOE COOTHOLIEHUE MEXKy KOJIMYECTBOM JIOCTYITHBIX JAHHBIX U BO3MOKHOCTBIO
HaOMoaTh IOKHBIE 3aTOKM B bepuHroBom mnpoisiue. Pukcanusi COOBITHI BBIHOCA
NOJKPEIUIIACh aHAJIU30M JaHHBIX, NIOJYYEHHBIX HA OCHOBE CITyTHUKOBBIX M3MEPEHUI
[Willmes et al., 2023]. Hanmpumep, Ha Pucynke 4.8, a otyeTiiuBo BUIHO, uTo 11 deBpaits,
HECMOTpPS Ha MHOTOYMCJICHHBIE JICJOBbIE TPEIIMHBI, HAONIONAI0TCA NapabouvecKue
TPELIMHbl B LEHTpe Mops, Oepyuire Hadaino oT bepunrosa mponuBa. B 3T0T ke neHb
OTMEYaJICsl CEBEpPHBI BETEp C JIOKAIbHBIMA MAKCUMyMaMU CKOPOCTH HaJ MPOJIMBOM
(Pucynok 4.8, 0) u B BocTouHOM pairione Yykorckoro mops 162° 3.1. 70° car. vy
nobepexbs Amsicku. Ha Pucynke 4.8, B mo nanueim ADCP 3a 2015 r. 3adukcupoBaHbl
WHTCHCUBHBIE I0KHBIE 3aTOKHM: Ha riayouHe 15 m ckopocth nocturana —0,6 m/c, a 11
despans —0,4-0,5 m/c. bonee BeipaxkeHHBIE MapadOIMUECKHe TPEUTUHBI HAOII01aTuCh 3
mapta 2021 r., Taxxe npu ceBepHoM Betpe (Pucynok 4.8, 0), HO CO CIBUTOM MakCUMyMa
CKOpPOCTH BETpa Ha ceBep OT MpoiuBa. KOxkHbIe TedeHHs yCUIIMBAIUCH 110 BCEl MTyOHHe,

npessimas 0,6 m/c (Pucynox 4.8, B).


https://tc.copernicus.org/articles/17/3291/2023/#bib1.bibx70
https://tc.copernicus.org/articles/17/3291/2023/#bib1.bibx70
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Pucynox 4.8 — Ilone nenoBbix TpemuH Ha ocHoBe u3Mepenuit MODIS (a) u
cpenHecyTouHoe noJie ckopoctu Betpa (0) 11 deBpans 2015 u 3 mapra 2021. IIpoduns
W3MEHYMBOCTH MEPUIUOHAIBHON KOMIIOHEHTHI CKOPOCTH T€UEHUN B beprHroBoM

nposuBe (B) ¢ stHBaps 1o anpens 2015 u 2021

4.4 Me)Kl"O)_IOBaﬂ U3MEHUYHUBOCTb COOLITHH JET0BOIo BbIHOCA H HX CBSI3b C BETPOM

JIJist OIIEHKH MEXKT0JI0BOM M3MEHUMBOCTH COOBITHI BBIHOCA MPOAHAIM3UPOBAHA
U3MCHUYHMBOCTh MEPHIMOHATBLHOM KOMITOHEHTBI CKOPOCTH BETpa, OCPEAHCHHAS HaJ
bepunroseiM mposmBoM, a Takxke maHHeie ADCP wm3mepureneir. M3-3a dwactoro
OTCYTCTBHS WH(OPMAITMU HA BEPXHUX FOPU30HTAX ISl OOHAPYKEHUS COOBITHIA BBIHOCA
UCTIONIb30BAJIMCh JTaHHbIC Ha TIyOuHe 15 M. AHaNW3 UMEIOIIUXCS JaHHBIX TIOKA3aJ, YTO
oOpazoBaHHe TpEeIMH TapaboIMIecKor (OPMBI 3HAYUTETHHBIX PA3MEPOB dHallle
NPOUCXOAUT TPHU IOKHBIX TEUYCHUAX BeMMuMHOW cBbime 0,25 M/C W 3HAYCHUAX
MEPHUANOHATILHON KOMITOHEHTBI CEBEPHOTO BeTpa OoJiee 5,2 m/c. IIpuBeaeHHbIC 3HAUCHUS

HCIIOJIB30BAJIMCh KaK IIOPOTOBBIC IJIs1 ONPCACICHHUA KOJMYCCTBA COOBITHI BBIHOCA
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(Pucynok 4.9, a), a Takxke KoaudecTBa JHeH ¢ BeiHOocamu (PucyHok 4.9, 6) B mepuon ¢
sHBaps o MapT. Ha MexrooBbix maciirabax GUKCHUPYETCS CHHXKEHUE KOJIMYECTBA U
MPOJIOJDKUTEILHOCTH cOOBITUM. 3a nepuoj Habmoaenuit ¢ 2008 mo 2022 r B cpenHem
YHUCJIO COOBITUI YMEHBIIIATIOCh CO CKOPOCTHIO 0,4 B TOI, @ KOJTMYECTBO THEH C COOBITUIMU
BbIHOCOB 0,3 % B roja. Ha Pucynke 4.10, a, 6 BugHO, 4TO HaJ 1t UyKOTCKMM MOpPEM B 3UMHUM
NIEPHOT IpeolI1aiaeT CeBEPHBIN BeTep. B 10)KHOM YacTh MOPsI HAOIIOJAETCS YBEITHUCHUE

CHUJIBI BETpa J0 3HAUYEHUI CBbIIIE 9 M/C.
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Pucynox 4.9 — MexromoBast ”3BMEHYMBOCTh aOCOTIOTHOTO KOJIM4YECTBa (a) U
OTHOCHUTEIFHOTO KOJMYECTBO JHEH (6) ¢ coObITUSIMU (POPMUPOBAHUS JIEIOBBIX TPEIIUH
C sSITHBaps 10 MapT, ONPEIEICHHBIX MOPOTOBBIMU 3HAUEHUSIMU CKOPOCTH BETpa U

TEUECHU U

B nocnennee Bpems HaOmromaeTcst mooxuTenbHbIN TpeH ] (Pucynok 4.10, a, B)
MEpPUAMOHAIILHON KOMIIOHEHTHI BETpa, MpUuYeM HaruOOIbIINEe U3MEHEHUS POUCXOISAT B
paiione bepunrora mposnmBa. s paccMaTpuBaeMoOro IMpPOMEKYTKa BPEMEHU TPEH]

ABIACTCA CTaTUCTUYCCKH HC3HAYMMBIM, OJHAKO ITOBBIINICHUC MGpHI[HOH&JIBHOfI CKOpPOCTH



168

BeTpa B siHBape-MapTe HalOmonmaerca ¢ 1992 roga u g paclIMpEeHHOIO BPEMEHHOTO
Jrana3oHa CTaTUCTUYECKU 3HAUHM.

Habmiogaemoe CHUKEHHE CHIIBI CEBEPHBIX BETPOB HAXOAMUTCS B COOTBETCTBUU C
buKkcupyeMbIMH HM3MEHEHMSMH TOTOKa uepe3 bepuHroB mponuB, Te HAa OCHOBE
MHorojeTHux 3askopeHHbix ADCP u3mepenmii moka3aHO TOBBIIIEHHE MEpeHOca Ha
ceBep u yBenmuenue npuBHocumoro teruia B CJIO [Woodgate, 2018]. Takum o6pazom,
aHaJIN3 U3MEHYMBOCTH BeTpa B UyKOTCKOM MOpe MoKa3zall, YTO IPUYHMHON YMEHBIICHUS
KOJINYECTBA U MPOJOJDKUTEIHLHOCTH MEPHOA0B SKCTPEMAIBHBIX BEIHOCOB JIb/Ia SBISETCS

0CJIa0JIeHUE CEBEPHBIX BETPOB.
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Pucynok 4.10 — XapakTepucTuky BeTpa Hag UyKOoTCKUM MOpeM, OCPETHEHHBIE NS
aaBapsi—Mapta 2008—2022 rr.: MeXrooBasi U3MEHYMBOCTh MEPUIUOHAIIBHON

KOMITOHEHTBI, OCPEIHEHHOM 0 MPOCTPaHCTBY B obsactu 164—174° 3.1. 66—72° c.u.

(a); moise ckopocTu BeTpa (0); MPOCTPAaHCTBEHHOE pacIpeicICHUS

HaKJIOHA JIMHUK TpeHaa (B)
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BeiBoaLI K 1i1aBe 4

Brnepsbie ObUIM TOAPOOHO pAaCCMOTPEHBI COOBITUSI MHTEHCUBHOTO B3JIOMa JIbJa U
oOpa3oBaHMsI pa3pbIBOB Napaboiudeckor (OpMbI B I0KHOM yacTH YyKOTCKOTO MOpS U
UX B3aHMOCBSI3b C MEPEHOCOM JIbJa, a TaKKe U3MEHYMBOCTBIO TeueHU B bepuHroBom
NPOJIMBE Ha OCHOBE JIaHHBIX CITyTHUKOBBIX MPOIyKTOB, IN Situ ADCP natumkoB u
peananu3oB. OcoOEHHOCTH MOP(OIOTHUECKOTO CTPOCHUS FOKHON YacTh YyKOTCKOTO
MOpsSI U BO3JICMCTBHE CHJIBHOIO CEBEPHOIO BETpa NMPUBOIAT K PE3KOM mepecTpoiike
nenoBbIx nojieil. [lo onTryeckuM JaHHBIM, a TakKe MO JAaHHBIM Ha OCHOBE MpuOopa
MODIS onpeneneHbl MPOCTPAHCTBEHHBIE XapAKTEPUCTUKU COOBITHI JIEJOBOTO BBIHOCA
u3 akBaropun Yykorckoro mops Ha 1or B 2012 roxy: 26 deBpans — 2 mapta u 15-20
mapta; 1 B 2010 rogy ¢ 18 mo 21 sHBaps. AHanu3 €XEIHEBHBIX JAHHBIX HA OCHOBE
usMepenuii mpudbopa MODIS [Willmes et al., 2023] moka3zan moBbIIICHHE TUIOIIATH
OTKPBITBHIX BOJI BO BpEMs MHTEHCUBHOTI'O I0KHOT'0 IEpeHOoca Ha 10T B 2 pa3a. B pe3ynbTaTe
CJIOMa JIbJa U FKHBIX TEUEHHI Takue COOBITHS MPHUBOJAT K PE3KOMY BBIHOCY JIbJIa U3
CJIO B Tuxwii okean. B 3uMHuMit nepuoj; BO BpeMsi UHTEHCU(UKAIIMN CEBEPHBIX BETPOB
B bepuHroBoMm mposiuBe NepUOAMYECKH MPOMCXOAUT CMEHA HANpaBJICHUS TEYEHHM C
ceBepHoOro Ha roxHOe ¢ K>0,7. Ha mpumepe 2012 roga moapoOHO pacCMOTPEH MPOIece
YCWICHHSI CEBEPHOI0 BETpa OJHOBPEMEHHO C M3MEHUYMBOCTBIO CKOPOCTH TEUEHUH B
nposause. Mcnoib3ysi MOpOroBbie 3HAYEHHSI CKOPOCTH TEUEHUN U BETPA, & TAKKE TaHHbBIE
Ha OCHOBE cryTHUKOBBIX m3MepeHuit MODIS onpenenena mexroaoBas ”3MEHYUBOCTh
COOBITHI F0YKHOTO TIEpeHOCa JibAa B MpeaAnpoanuBHOn obnactu Yykorckoro mopsi ¢ 2008
o 2022. OOHapy>KeHO CHIKEHUE KOJIMYECTBA U MPOJAOHKUTEIIbHOCTH COOBITHI PE3KOTO
BbIHOCA JbAa Ha IOr. I[IpUuMHa 3TOrO0 CHIKEHHUS 3aKIIOYAETCS B JIOJITOCPOYHOM
YMEHBIIEHUU CKOPOCTH CEBEPHBIX BETPOB B 00JIACTH HAJ MPOJIMBOM B 3UMHHI MEPHO/I.
Habmoaemblie cOOBITHSI TPEACTABIIAIOT OCOOYIO0 BaXKHOCTh, BBUJLY YBEJIMUYEHUS MOTOKA
apAa yepe3 bepuHroB mpoJuB B MOCIENHUE JECATUIIETHS B YCIOBUSX MEHSIOMIETOCs
kiuMara. B ponrocpouHoil mepcrnektrBe UyKOoTCKOe MOpe MOXKET CTaTh YacTbiO

MupoBoro okeaHa, 4epe3 KOTOPYK) MHOTOJIETHUU Jien 3KcrnopTupyercss u3 CeBepHOro


https://tc.copernicus.org/articles/17/3291/2023/#bib1.bibx70
https://tc.copernicus.org/articles/17/3291/2023/#bib1.bibx70
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JlenoButoro oxeana. Pe3ynbTaThl WHCCleIOBaHUM, NPEACTaBICHHBIX B TrjaBe 4,

onyoaukoBanbl B padote [XKyk, Kyopskos, 2026].
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3AK/IIOYEHUE

B xoxe ucciienoBanust ObUTH BBISIBJIEHBI KJIFOYEBbIE 3aKOHOMEPHOCTH BOJOOOMEHA
Mexay Tuxum oxeaHoM U MopsMH BoctouHol ApKTHUKH, OOYCIIOBJIEHHBIE Kak
aTMOC(EpHBIM BIIMSHHEM, TAaK U XapaKTEPUCTUKAMHU LUPKYJSIUU BOAHBIX Macc.
OCHOBHBIE pe3yNbTaThl HACTOSIIEH padOTHI MOTYT OBITH C(HOPMYIUPOBAHBI CIETYIOIIUM
obpazom:

1. B 3uMHe-BeCeHHMII NEPHOJ HAINPABICHUE W WUHTEHCUBHOCTb TECUEHUM B
beprHTrOoBOM NPOJIMBE ONPEACISIIOTCS MECTHBIM CEBEPHBIM BETPOM M COCTOSTHUEM
aenoBoro nokposa. Koadduument xoppensuuu teueHuil ¢ Berpom mpesimiaer 0,7.
VYcuneHnue ceBepHOro BEeTpa BBI3bIBAET B3JIIOM JbJa, OOpa3oBaHHWE pPa3phIBOB
napabosimyeckoil (opMbl U CMEHY HaIlpaBJICHUS TEYEHHH C CEBEPHOrO0 Ha HOXKHOE.
Mopdomnorus 6eperoBoii uepThl F0XKHON YacTh UyKOTCKOTO MOPS CLIOCOOCTBYET pe3KOi
NEPECTPOMKE JIEAOBOrO MOKpOBa. IIpu TOCTHXKEHHHM KPUTHUECKUX HaIpshKeHUH (opma
pa3pbIBOB  ONPEACISIETCS  COOTHOLIEHHWEM  TAaHMCHUHMAIBHOIO U HOPMAJIBHOIO
HaIpspKeHUM. B Takue mepuozsl mioniaab OTKPBITOW BOJABI B UyKOTCKOM MOpE MOXET
yBeIMUMBATHCS Oojiee yeM B nBa paza. 3a 2008—2022 rr. Takux cOOBITUN B CpelHEM
OKOJIO 5 B roJi, a 0Jis AHEH ¢ HUMU B sHBape—Mapte aocturana 20%. Yucno coObiTuit
yMmeHbimasiocb Ha 0,4 B roj, 4TO CBSI3aHO C OCJa0JI€HUEM CEBEPHOTO BETpa Haj
bepuHIOBBIM IIPOIMBOM B THBape—MapTe.

2. B neTtHe—oCeHHMI NMEpHOJ KIOYEBOE BIMSHHE HA aHOMAJIMM IEPEHOCA B
bepuHroBoM mpoJjiMBE OKa3bIBa€T HM3MEHUMBOCTH BocTouHO-CHOMPCKOTO TEUCHHS.
Y cTaHOBIIEHO, UTO MEPUOIbI OCTA0IEHUSI CYMMapHOT'0 MOTOKA Yepe3 MPOJIUB COBIAIAI0T
¢ ycuinenuem BCT, koTopoe MOXET CHUKATh mepeHoc TuxookeaHckux Boa B CJIO u
BBI3BIBATh HMX CMELICHHWE Ha BOCTOK. OTO MPOSIBISETCS B W3MEHEHUU IOJIOKEHUS
3aneranvs bepuHroBOMOPCKUX JIETHUX BOJA U AJISICKHHCKUX MPUOPEKHBIX BOJ.

3. MexronoBasi ”3BMEHUYMBOCTh BocTouHO-CHOMPCKOrO TE€YEHHsS] 3aBUCUT OT

pacIpOCTpaHEHUS ONPECHEHHOTO CJI0SI, KOTOPOE OMPEACIISIETCS BETPOBOUM IUPKYISALIUEH
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HaJ MopeM JlanTeBbix 1 BocTouHo-CHOMpPCKUM, U MPU 3aMaIHBIX BETPaxX COCOOCTBYET
PE3KOMY pOCTY IpaJueHTa IUIOTHOCTH Ha 1enbpe Bocrouno-Cubupckoro mops. Ha
OCHOBE CIIyTHHUKOBBIX JIaHHBIX MpEMAJIO’KEHAa Kiaccu(pukanusg KOHQUrypauui
pacnpoCTpaHEHUs! ONPECHEHHOTO CJIOS, BBISIBJICHBI CE30HHBIE U MEXTOJJOBBIE N3MEHEHUS
3a 30-neTHUi nepuoa. 3a MOCIEIHIOW JIeKaay HaOlroaaeTcs oTUETINBas TEHACHIMS K
CMEILIEHUIO TPAHUIBl ONPECHEHHOTO CJIOS Ha BOCTOK, YTO CBSI3aHO C MpeodiiagaHueM
3anaaHbIX BEeTpoB U ycuiennem BCT.

4. Panee mepenoc uepe3 DepuMHIOB MpONMB CBA3BIBAIM C apKTUKO-
TUXOOKEAHCKMM TMEpenajoM YpOBHS U JIOKaJIbHBIM BETPOM. B mpemnokeHHOU
KOHLEMINH [l IEPUOJIA C UIOJIS 110 OKTSIOPh 3TOT OajaHC TOMOIHIETCS] JTUHAMUYECKUM
O0apbepom BocTtouno-Cubupckoro teuenus. 3oHaibHbld nepeHoc BCT dopmupyet
aHOMAJIUIO CTEPUYECKOTO YPOBHA Y CEBEPHOrO BXOJda B NPOJUB M YMEHBIIAET
3¢ (eKTUBHBIN Tepenaa YpOBHs, Ocialissi CEeBEpHBbI MEPEeHOC NpU (PUKCHPOBAHHOM
JIOKaJIbHOM BETpE.

Takum oOpa3oM, NpoBeAEHHOE MCCIEAOBAHHWE TO3BOJWIO  KOMIUIEKCHO
OXapakTEepU30BaThb W3MEHEHUS LUPKYJSAIMM BocToyHOW ApPKTHKM, IOKa3aTh pPOJb
JIOKaJIbHBIX CUHONTHYECKHUX MPOLIECCOB B YIPABICHUU PETHOHAIBHBIMU MPOLIECCAMH U
BBISIBUTh PAHEE HE ONHMCAHHBIE MEXAHW3MBbl B3aUMOJECUCTBUS PEYHOIO CTOKA, BETpa U
okeaHndeckux TeueHuil. [lomyyeHHble pe3yiabTaThl MOTYT OBITh HMCHOJB30BAHBI MPU
NOCTPOEHUHU MO/JIEJIEN MPOrHO3a apKTUUECKOT0 KJIMMaTa, HaBUTallMOHHOT'O 00eceYeHus

Y OIIEHKM YCTOWYHUBOCTH YKOCUCTEM APKTUKHU K U3MEHEHUSIM BHEIIHEN CPEIbI.
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NEPEYEHb COKPAILIEHU

AIIB — AnsickuHcKue TpUOPEKHBIC BOIBI

bJIB — bepuHroBOMOpCKure JIETHUE BOIbI

ADCP — Acoustic Doppler Current Profiler

GLORYS — Global Ocean reanalysis and Simulation

MBA — Mopst BocTtounoil ApkTuku

CJIO — CeBepHblii JIenoBUTHIN OKEaH

SWOT - Surface Water and Ocean Topography

SMAP — Soil Moisture Active Passive

KaRIn — Ka-band Radar Interferometer

CMEMS — Copernicus Marine Environment Monitoring Service
SLA — Sea level Anomaly

MODIS — The Moderate Resolution Imaging Spectroradiometer
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