HU3BECTHUA PAH. PU3HKA ATMOCDEPHI U OKEAHA, 2023, mom 59, Ne 5, c. 635—648

YIK 551.465.4

AHAJIN3 OCOBEHHOCTEN LHUPKYJIAILIMU BOJI B CEBEPHOI YACTU
YEPHOI'O MOPA JIA PA3JIMYHbBIX CE3OHOB 11O PE3YJIbTATAM

YNCJIEHHOTO MOAEJINPOBAHUA C YCBOEHUEM JAHHDBIX
I'NJIAPOJIOINMYECKUX CBEMOK 2016 r.

© 2023 r. C.TI. dempmmes® *, H. A. EBcrurneesa®> **

“Mopckoti eudpoguzuueckuii uncmumym PAH, ya. Kanumanckas, 2, Cesacmonons, 299011 Poccus
*e-mail: demyshev@gmail.com
**e-mail: naevstigneeva@yandex.ru
IToctynuna B penakuuio 13.02.2023 r.

ITocne mopa6orku 20.05.2023 r.
IpunsiTa K my6aukanuu 26.06.2023 1.

B paborte npoBeneH aHaIU3 AUHAMUYECKUX M SHEPIETUUECKUX XapaKTEPUCTUK LIMPKYJISLIMUA BOMI B CEBEP-
HoIi yacT YepHOro Mopsi Ha OCHOBE YCBOCHMUSI B YMCJIEHHO MOAEIN TaHHBIX TPEX TUAPOIOTMYECKUX Che-
MOK 2016 T., BBITIOJITHEHHBIX B akcnienuiusx 87, 89 u 91 peiicoB HUC “IIpodeccop Bonsshutikuii” (ieTHUiA,
OCEHHUI1 1 OCEHHEe-3MMHMUIi Ce30HbI). B pacuerax UCIIOb30BaI0Ch BHICOKOE IPOCTPAHCTBEHHOE pa3peliie-
Hue (~1.6 KM o TOpU30HTaIU U 27 TOPU3OHTOB I10 BEPTUKAIN) U aTMOCHEpHOE BO3AEICTBUE, OJIU3KOE K
peanbHOMy. [Iponenypa acCuMWISILIUM AaHHBIX HaOd0AeHUT ocHOBaHa Ha ¢puibTpe KaaMmaHa ¢ yuetom
HEOIHOPOMAHOCTU Y HEM3OTPOITHOCTHU OLIMOOK OLIEHOK MOJIeil TeMIlepaTyphbl U COJAeHOCTU. OLiEeHEHBI UH-
TerpajibHble SHEPreTUYECKMUe ciaraeMble B ypaBHEHUSIX OrOIKeTa KWHETUYECKOM M MOTEHIIMAIbHOI 3Hep-
TUM TSI TpeX ce30HOB. B JieTHHIl ce30H Habmomanock Hekotopoe ocinadiienne OUT 1 oCHOBHBIM MEXaHU3-
MOM (popMUPOBaHUS AaHTULIMKJIOHNYECKMX BUXpeid BOM3U I. CeBacToIo)b U Y I0r0-BOCTOYHBIX OEpEeroB
KpriMa siBs1ach 6apOKJIMHHASI HEYCTOMUMBOCTD TeUEeHU (O YeM CBUAETEILCTBOBAIN YBEIUUEHUSI HAKIIO-
Ha U30MUKHUYECKUX TOBEPXHOCTE! M OTpUILIaTeIbHbIE 3HAYEHU ST paOOThI CUJIbI IUIAaBYyYeCTH ). AHTULIMKIIO-
HUYECKUI BUXPh BOJIU3U I. SliiTa ¢ paguycoM OKOJIO 25 KM TeHepupOBaJICsl BCJIEACTBUE PA3BUTUS CABUIO-
BOM HeyCTOMUYMBOCTU TeueHUsl. B ocennuii ce3on ctpyst OUT Oblia npukaTta K 6epery u oTMedyajaoch CHU-
JKeHME KOJIMYECTBA BUXPeil [0 CpaBHEHUIO C JIETHUM ce30HOM. O6pa3oBaHMe aHTULIMKJIOHUYECKHUX BUXpeit
¢ pamrycamMu oKoJio 35—40 KM B 3anagHoil 4acTu 061acTh ObLIO 00YCIIOBJIECHO 6APOTPOITHOM HEYCTOMYM -
BOCTBIO TeueHusl, GOpMUPOBaHUE BUXPEN BIOJIbL KPBIMCKOro mobepexbst — 6apOKJIMHHON HEYCTOMUNBO-
cThio. B ocenHe-3umnuii ce3od OUT nmesio sipko BbIpaXXeHHBII CTPYHHBIN XapakTep U IpU OCJIabJeHUH
BETPOBOIO BO3AECTBUS HAOIIONAIOCH YCUIIEHKE IIPOLIECCOB GAPOKIMHHOM HEYCTOMYMBOCTHU C TeHEpallk-
el Buxpeii pa3HbIXx MaciTadboB Mexay 6eperom u OYT, a Takke B 06J1acTH, pacnonoxeHHo Mexay 31.5 u
33° B.4. B TeueHne Bcex Ce30HOB BIOJIb 3alIaHOTO U BOCTOYHOIO Modepexkbsa KpbiMa npu AeiCTBUU Clia-
ObIX BETPOB MOIJIM T€HEPUPOBAThCSl AHTULIMKJIOHUYECKHE U LIMKJIOHUYECKME BUXPU MaJIbIX MacIITabOB B
BEPXHEM CJI0€ IIpU 0O0TeKaHNK OeperoBoii TMHUU U HEOTHOPOAHOCTEHM peabeda JHa.

KioueBsble ciioBa: qCpHOG MOPE, YUCIICHHOC MOICINMPOBAHUE, BLICOKOC ITPOCTPAHCTBECHHOC pa3spCIICHUC,
aCCUMMWJIIAINA JaHHBIX Ha6)T]OI[eHI/H71, Me30MaclITaOHbIE U Cy6Me3OMaCUJTa6HbIe BUXpU
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B Hacrosimee Bpemss Mopckoil ruapodusnde-
ckuit uacturyt (MI'MM) PAH akTuBHO mpomoynKaeT
BBITTOJTHSATh 9KCHEAUIIMOHHBIE HAOIIONEHUS 32 Tep-
MOXaJIMHHOI CTPYKTYpoii Bog YepHOTro Mopsi, KOTO-
phI€ TI03BOJISIIOT MONOJIHATh 0a3y TMAPOJIOTrMUECKUX
JaHHBIX MOPSI, BBISIBJISITh U YTOUHSITh Psii OCOOCHHO-
CTE CE30HHOM U CUHOIITUYECKON WU3MEHUYMBOCTU
ruapodmsndecknx mojieil. Takxke HaKaIuIMBarOTCS
JaHHble UHCTPYMEHTAJIbHBIX U3MEPEHUIN TEUECHUI C
IIOMOIIIBIO aKycTudeckoro wusmepureisi ADCP
(Acoustic Doppler Current Profiler) u pesynabraThl
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reocTpo@UUIECKUX PACUYETOB 11O JTaHHBIM F'MIPOJIOT -
YEeCKMX ChEMOK.

B [ApramonoB u ap., 2017] mpencraBiaeHbI pe-
3yJbTaThl MCCJIENOBAaHUSI OTUHAMUKU U CTPYKTYPBI
BOJII ceBepo-3amaaHoil yactu YepHOro Mopst B CeH-
Tsa6pe 2013 r. B mepmos aHOMaJIbHOTIO OCEHHETO OXJIa-
KIeHUS TIOBEPXHOCTHBIX Bof. [TokazaHo, UTO TeMrie-
paTypa B MOBEPXHOCTHOM CJIO€ ObLIa MTPUMEPHO Ha
1.5—2.5°C Huxe cpemHEMECIYHOU KIMMaTUYECKOM
HopMbl. OcHOBHOe YepHomopckoe TeueHue (OYT)
MEaHIPUPOBAJIO U IO Mepe MPOABUKEHUS Ha 3araj
pa3BOpauMBaIOCh B IOTO-3allaJHOM HaIlIpaBJIEHUU,
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3apmKcupoBaHa ceBepo-BocTogHas repudepns Ce-
BACTOIOJILCKOIO aHTULIMKJIOHA. B [ApTamMOHOB 1 1Ip.,
2016] n3y4eHBI THIPOJIOTUYECKIE YCIOBHS B 3aIlal-
Hoit vactit YepHoro mops B Hostope 2015 1. Beicokne
MOJOKUTEIbHbIE aHOMAJIMKM TeMIlepaTyphbl IIpocie-
XUBaIUCH y 6eperoB KpbiMa B 00J1aCT MaKCUMaJTb-
HBIX MEXTOIOBBIX BapHalldii M B I0KHOI 4acTU — B
00JIaCTU TIOBBIIIEHUSI CUHONTUYECKON M3MEHUYMBO-
ctu. OYT ObL10 TIpencTaBiieHO MPUOPEXKHOU BETBbIO
HaJ CBaJIOM INIyOMH U1 I0KHOI BETBBIO, IIPOXOASIIEHA
yepe3 lLIEHTpaJibHYI0 4YacTh noauroHa. B [Aprtamo-
HoB, CkpunaneBa u ap., 2018] u [ApraMoHOB, Ajek-
ceeB M Op., 2018] Mo maHHBIM TpeX ChHEMOK, ITPOBE-
JIIEHHBIX B ceBepHoOit yactTu YepHOro mMops B uioJje,
OKTsIOpe 1 B HOsIGpe—aeKkaope 2016 I., Toka3aHo, YTO
CE30HHbII CUTHAJI IIPOSIBIISICS B IIOCJIENOBATEIHLHOM
MOHIKEHUU CPEaHEN TeMITIepaTyphbl BEPXHETO KBa3!-
OTHOPOMTHOIO CJIOS, YBEIMYCHUY TeMIIEpaTypPhI B ST~
P€ XOJIOTHOIO IIPOMEXYTOUHOTO CJIOSI ¥ YBEJIMYSHUN
IJIyOUH 3ajieraHusl HUXKHEeW rpaHuIlbl BEpXHEro KBa-
3uoaHopoaHoro ciosi. Ctpexenb OUT pacnonarain-
Cs Had CBajioM IITyOMH, MaKCUMaJbHBIE CKOPOCTHU
MMeEJIM MECTO Y Ioro-3arnaaHbix oeperos Kprsima, mpo-
saBiaeHre CeBacTOIOJbCKOrO aHTULIMKIOHA (Hanbo-
JIee Y€TKO BBIPAXKEHHOTO B OKTSIOpe) (pUKCHUpoBaIoch
B pachopenejeHUsIX TUAPOJOTMYECKUX XapaKTepu-
ctuk. B [ApramoHOB u np., 2019] npeacrasieHsbl pe-
3yJbTaThI UCCIIENOBAaHUS CTPYKTYpPHI Bon B 30He OUT
B anipesie—mMae 1 B ntoHe—utoe 2017 r. Ce30HHBIE U3-
MEHEeHUsI HaOJIoJaIuCh B OCJIabJeHUU CKOPOCTHU
OYT, moBBHIIEHWM IIOBEPXHOCTHOM TEMIIEpaTyphI,
MOHMKEHUU TTOBEPXHOCTHOM COJIEHOCTU, YMEHbIIIe-
HUY TIIyOMHBI HYDKHEW TpaHMUIbI BEpXHETO KBa3UO/I-
HopomHoro cijiosl. CumHonTHYecKass HM3MEHYUBOCTh
nposiBuiiack B MeaHapuposanuu OYT u B o6pa3oBa-
Huu Buxpeii. HekoTopbie 0COOEHHOCTH IIPOSBIICHUS
CUHONTUYECKNX KPYTOBOPOTOB B TE€PMOXAJTMHHBIX
MOJISIX M Ha IIyOMHAaX 3ajIeraHusT pa3IMUYHbIX U300~
BEpPXHOCTEI1 ObUIM YTOUHEHBI C IOMOIIBIO JAaHHBIX
SKCHEOUIIMOHHBIX M3MepeHMi (Hampumep, [ApTa-
MOHOB U 1p., 2019] u [ApramoHoB u 1p., 2020]).

BaxxHO Takke OTMETUTb CHCTeMaTHMYECKUE WH-
CTpyMEHTaJIbHbI€ MCCIeIOBaHUS U aHaU3 CITyTHU-
KOBOIT MHMOpMaInn, TPOBOINUMEBIE Ha TUAPO(PU3N-
yeckoM nonurone (ITonuron “I'enenmkux”, http://
polygon.ocean.ru/index.php) B nmpuOpekHoOii 30HE
YepHoro Mops B paioHe T. IedeHmXUK Ha 0ase
IOxHoro otaeneHuss WMHCTUTYTa OKeaHOJIOTUU
nM. I[1.I1. HlupmoBa PAH [3auenun m ap., 2017,
2018; CuapBecTpoBa 1 Ap., 2016]. OcHOBY ITOJIMTOHA
COCTaBJISIIOT aBTOHOMHbBIE 3asiKOpEHHbIE U JTOHHBIE
CTaHLUM, U3MepslIne Npoduan ruapobusnye-
CKMX TapaMEeTpPOB C BBICOKMM HPOCTPAHCTBEHHO-
BpEMEHHBIM paspellieHueM. B HacTosiee BpeMst ofi-
HOIi M3 aKTyaJIbHBIX 3a7a4 SIBJISIETCS] UCITOJb30BaHUE
IMonmurona “I'enmeHmXnK” miIst pa3paboOTKA 1 OIIPO0OOo-
BaHUSI TEXHOJIOTUM OIlepaTUBHOII oOKeaHorpaduu
MPUOPEXHBIX 30H Mopelt Poccru Ha ocHOoBe mpume-
HEHUS BbICOKOpa3pellaloiuX ruapoaAnHaMUYeCKUX
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MoJielieil ¢ ycBOeHMEM JaHHBIX 6eperoBoii paanoiio-
KAl ¥ aBTOHOMHBIX TMAPOGU3NYECKUX CTAHLIMI C
rnepegadyeit JaHHBIX B peXXMUMe PealbHOIrO BpEMEHU.

ITpoBeneHHbIE paHee YUCIEHHbIE SKCTIEPUMEHTHI
O pacyeTy ruapodu3NYeCcKrX MoJjeii mokasaim 3@ -
(EeKTUBHOCTD MCITOJb30BAHUST TUAPOANMHAMUYECKUX
Mojelieii ¢ 6JJ0KOM YCBOEHUSI TaHHBIX KOHTaKTHBIX
HaOMIOAeHUM. AHaJIU3 PEKOHCTPYMPOBAHHBIX He-
MPEPBIBHBIX TT0 MPOCTPAHCTBY U BPEMEHU T10JIeit Te-
YEeHUH, TeMIepaTypbl, COJIEHOCTU TPOAEMOHCTPUPO-
BaJl BO3MOXXHOCTb U3y4aTh 3aKOHOMEPHOCTU 3BOJIIO-
LIMM BUXpEU 1 TeYSHUI Ha pa3IMYHbIX MacliTabax, a
TakXe 0COOEHHOCTU (hOPMUPOBAHUS TEPMOXaJTUH-
HbIX mosieit. B [Agoshkov et al., 2007] cdhopmynupo-
BaHa U HccieaoBaHa IpobjieMa BapuallMOHHOMN ac-
CUMMJISILIMU JaHHBIX (PYHKIIUU YPOBHS MOPSI B MOJIe-
JIU TUAPOTEPMOAMHAMUKY OKeaHa. bblIo MojyyeHo,
YTO MOpU TaKOM CHOCOOE aCCUMWJISLMU MOJEb
OBICTPO “3a0bIBacT”’ YCBOCHHBII YPOBEHB, TaK KaK OH
He ycreBaeT nepechopMUPOBbIBATH TEPMOXATMHHBIE
naHHble. [1pu ycBOeHUM CIYTHUKOBBIX AIbTUMETPU -
YECKHMX JAHHBIX YCHEIIHO MPUMEHSIETCSI aJITOPUTM,
onmcaHHbiil B [dopodees u ap., 2004] u pa3BuBae-
Mblit B MI'1 PAH. AHoManuu ypoBHSI cpa3y Xe Iie-
PECUMTHIBAIOTCS B aHOMaJIUU TEPMOXAJTUHHOTO CO-
CTOSTHUSI BEPXHETO CJIOSI MOpsI, OKa3bIBass OONBITNIA
BKJIaJ U3MEHECHUI YpOBHS B U3MEHEHUE LIUPKYJISI-
LIMM MOPS U JIyullle oTpaxalwluii ruapodusuxky. B
[Kabpimxr 1 gp., 2012] paccMOTpeHO MCIOJIL30BaHUE
JaHHBIX W3MEPEeHUId TeMIlepaTypbl, COJCHOCTU U
CKOPOCTU TEYEeHUU Mpu UX YCBOGHUM Ha OCHOBE
duipTpa KanmMaHna B TmIpoIMHaAMHUIECKON MOJCITN B
MPUIKBATOPUAILHON 00JIaCTU 3aIlagHON ATJIaHTU-
ku. B [Oke at al., 2010] onmmcaHa cucteMa IpOTHO30B
Bluelink ¢ ucrnonb3oBaHueM aHcaM0JIeBO OINTH-
ManbHOI nHTepnosiuuu (EnOl) mwist accumMumsiimm
okeaHndeckux naHHbix. B [bensieB u np., 2012] pac-
CMOTpPEHBI HECKOJIbKO METOJIOB aCCUMWISIIUU JTaH-
HBIX (paciipeHHbIi duibTp Kanmana, MeTom onTr-
MaJIbHOM MHTEPIIOJSILIMM U METOM, OCHOBAaHHBIN Ha
NpWIOXeHUsIX ypaBHeHUs Pokkepa-Ilnanka). Dkc-
MEpUMEHTHI TpoBeAeHbI Ha ocHOoBe Moaeau HYCOM
(YauBepcurer Maitamu, CIIIA) ¢ ucrnoib3oBaHueM
maHHBIX ¢ apudTtepoB ARGO. B [AromkoB u mp.,
2013] copmynupoBaHa W YMCIEHHO MCClIedOBaHa
3a/laya BapuallMOHHOM aCCUMWJISILIMM JTaHHbBIX O TEM-
rneparype NoBEPXHOCTU MOPS /11 MOJIEIU JTUHAMUKU
YepHoro Mopsi C 1ieJibl0 BOCCTAHOBJICHUSI TTOTOKOB
Temjaa Ha moBepxHocTu. B [3enennko u ap., 2016]
MpencTaBjieHa cUCTeEMa YCBOEHUSI oKeaHorpaduue-
CKUX IaHHBIX, pa3BuBaeMasi B [uapomeTueHTpe Poc-
cur. BXonHbIMU 17151 aHAIM3a TaHHBIMU CITY>KWIH pe-
3yJITaThl U3MEPEHU I TEMIIEPATYPhI U COJIEHOCTU BOJIbI
B BepxHeM 1400-MeTpOBOM cCJIOe OKeaHa C pPa3JIMYHbBIX
HabJoaaTeIbHbIX T1aT(hOpM. YCBOEHUE OCYILIECTBIS-
JIOCb B paMKax TOCIEOOBATEIbHON UMKIIMYECKON
CcXeMbl aHau3—IporHo3—aHanui. B [Kaurkin et al.,
2018] peamm3oBaHa mapajuieiibHas peajiu3aius Me-
TOJa aHCcamMOJIeBOH WMHTEPHOJSLMU IS YCBOEHUS
Ne 5
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Puc. 1. Cxema cranuuii 87, 89 u 91 peiicoB HUC “IIpodeccop Boasinuukuii” [ApramoHoB u 1p., 2018]

JIAaHHBIX HAOIIOACHUI B MOAEIN TMHAMUKU OKeaHa U
MMpOoaHaIM3UPOBaHbI PE3YJIbTAaThl YMCIECHHBIX 9KCIIe-
puMeHTOB B CeBepHOM ATIAaHTUKE C NCITOJIb30BaHU -
eM JIaHHBIX CIyTHUKOBOU ampTuMeTpum AVISO co
ciytHuKa Jason- 1. B [Agoshkov et al., 2018] Ha ocHO-
B€ MareMaTU4eCKOil Moaeau nuHaMuku banruiicko-
ro Mops copMyIMpOBaHa 1 MCCIICAOBaHa 3a1a4ya Ba-
pUALIMOHHOTIO YCBOCHUSI CPEIHECYTOYHBIX JaHHBIX O
TeMIiepaType IMMOBEPXHOCTU MOPSI C UCTIOJIb30BaHUEM
KOBapHUallMOHHBIX MaTPUI] OIIMOOK JaHHBIX HAOJIIO-
neHuii. B [Fomin et al., 2020] npoaneMoHcTpupoBaHa
BO3MOXHOCTh MCHOJb30BAaHUSI MOPCKOI CHCTEMBI
ONepaTUBHOIO AMarHo3a M IIPOrHosa, pa3padoTaH-
Hoif B I'ocymapcTBeHHOM OKeaHOTrpaduIecKOM WH-
crutyre uM. 3y0oBa, IJisi KpaTKOCPOYHOI'O IPOTHO-
3UPOBAHUS THUAPOMETECOPOJIOTNUECKMX XapaKTepu-
ctuk Kacnmiickoro mops. B [[Iuanckwuii u ap., 2020]
npeacTaBiecHa KoMmiuiekcHast Cucrema Mopckux Pe-
TPOCIIEKTUBHBIX pacueToB U IIporHozoB (CMPII)
TUIPOMETEOPOJIOTUUECKUX M JISAOBBIX XapaKTepu-
CTMK Ha TpuMepe e€ pealM3alvil IJisi aKBaTOPUU
AzoBckoro Mopsi u KepueHckoro tiponuBa. B
[Zakharova et al., 2021] mpencTaBlieHBI pe3yabTaThl
9KCIEPUMEHTOB IO aCCUMMWISIIIUM JaHHBIX HAOJII0-
JIEHUI B YUCJICHHOI MOIEIN THAPOTEPMOINHAMUKY
YepHOoro u A30BCKOTO MOPE C pa3IMIHBIMUA BEPCU-
avmu gaHHbIX Haomonenuii LIKIT “UKUN-Monuro-
punr” (http://ckp.geosmis.ru/). AHanu3y pe3ynbTa-
TOB pacueTa ruapodusndeckux nojeil YepHoro,
A30BCKOro 1 MpaMOpHOTro Mopeit 1o MoJeau Lup-
kyysiuuu INMOM, peann3oBaHHOI € TIPOCTPAaHCTBEH-
HBIM pa3pelieHrueM 4 KM, C pasIMdHbIMU aJITOPUTMAMHU
YCBOEHUSI JAaHHBIX O TeMIIepaType MOBEPXHOCTH MOPSI C
cencopa SEVIRI, ycraHOBJIGHHOrOo Ha CITyTHUKH
MSG, nocsgieHa ctatbs [PomuH u gp., 2023].

MN3BECTHUA PAH. ®PU3NKA ATMOC®DEPHI 1 OKEAHA

B [dembimes u ap., 2021] npoieaypa yCBOSHUS
JMIAaHHBIX HAOMIOMEeHWH, pa3BuTas B padorax [KHBIII
u np., 1988] u [Koporaes u ap., 2018], ncnonp3ona-
Jlach JJIsl aHaJM3a TUAPOJOTNYeCKOM CheMKM B CeH-
Tsi6pe 2007 1. y 3amagHoro nmodepexnbs KpbimMa 1 B
paiioHe 1. CeBacTOIIONb, B KOTOPOM OBLIM BOCCTa-
HOBJIEHbI aHTUIIUKJIOHUYECKUI BUXpbh B KajmamMuT-
CKOM 3aJIUBE B BEpXHEM CJIO€ BOJbl, aHTULIMKIIOHU-
YeCKMI1 BUXPh C PaInyCOM OKOJIO 15 kM mexxmy 32.2 u
32.6° B.1I. BO BCEM CJIOE BOIbI, MHTEHCUBHOE TeYEHUE
BOM3M T. CeBacToOIob U BIOJb 3amagHOro Oepera
Kpwima, Buxpu ¢ pagmycoMm MeHee 10 KM pa3mmaHoro
3HaKa BpallleHUsI B BEPXHEM CJIO€ BIIOJIb TTOOEPEXbSI.

B 2016 1. OBLTO BBEIITOJIHEHO HECKOJIBKO ITOCIENO-
BaTEIbLHBIX TUAPOJIOTUYECKUX CheMOK (3KCITeIUIIUU
87, 89 n 91-ro peiicoB HUC “IIpodeccop Boasinuii-
KH1i1”’), 9TO IajJ0 BO3MOXHOCTh IIPOBECTU MHOAPOO-
HBIIl aHaIU3 TUIAPOMhUINIECKUX MoJieit U1 CpaBHUTH
MOJIy4deHHbIE OCOOCHHOCTU LMPKYISILIMA B 3aBUCH-
MOCTU OT BpeMeHHu roma. Ha puc. 1 mpencraBieHbl
CTaHIIUM, Ha KOTOPBIX OBLIM TIOJIy4eHbI TaHHBIC 11O
TeMIlepaType 1 cojeHoCTH YepHOoro Mopsl.

Llenbio maHHOM PabOTHI SIBJISIIOCH U3yYEHUE 3aKO-
HOMEpPHOCTe (popMUPOBAHUSI OCOOCHHOCTEM IIUP-
KYJISILIMM B C€BepHOI YacT YepHOro Mops B 3aBUCH-
MOCTH OT C€30Ha Ha OCHOBE YEThIPEXMEPHOTO aHAI1-
3a TUAPO(PU3NYECKUX MOJIei, BOCCTAHOBJICHHBIX C
nomo1tpio Monean MI'U, n maHHBIX THApOJIOTAYE-
ckux usMmepenuit 87, 89 u 91-ro peiico HUC “IIpo-
deccop BomssHunkumit” (aeTHMiA, OCEHHUIA 1 OCeHHE-
3UMHUI ce30HbI 2016 1.). i1 nu3ydeHus: moydeHHbIX
OCOOEHHOCTE NMHAMUKN TEYSHUI pPACCUMTHIBAIUCH
SHEPreTUIECKUE XapaKTePUCTUKI LIUPKY/ISIIIAY 1 aHA-
JIM3UPOBAIMCH BEPTUKAJIbHBIE Pa3pe3bl B IOJIE IJIOTHO-
Ne 5
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ctu. B ommune ot padots! [[dembnnes u np., 2021],
ruapodu3ndecKue Mojs pacCUMThIBAIMCH IJIsI BCETO
YepHOTO MOpPS ¥ UCTIONIB30BAJICS 0oJiee OOIIMPHBIA
Ha0Op MaHHBIX IO BpEMEHU U IPOCTPAHCTBY.

TMMAPAMETPbI YUCJIEHHOU MOJAEJMU,
OINIMCAHHWE UCITOJIB3YEMBIX HATYPHbIX
JAHHBIX U YCJIIOBUA IMTPOBEAEHHDBIX
YN CIEHHBIX SKCITEPUMEHTOB

HMcrionb3yemasi 4ucieHHass MOAEIb ITWHAMMKU
YepHoro Mopsi, pa3padoranHast B MI'MI u ocHoBaH-
Hasl Ha TTOJIHBIX YPaBHEHMSX TEPMOTUIPOOUMHAMUKNI
OKeaHa B IIpuoamkeHnu byccmHecka, rTiipocTaTuKu
U HECKMMAeMOCTH MOPCKOI BOIbI, KpaeBble YCJIO-
BUSI HA IOBEPXHOCTH, Ha JHE 1 HA TBEPIBIX OOKOBBIX
CTEHKax MoJpoOHO omucaHbl B padore [dembliies,
2021]. CucteMa ypaBHEeHUI MOJIeJ v ObLIa TOMOJTHE-
Ha ypaBHECHUSIMM U3MEHEHUSI IUDIOTHOCTU KMHETUYe-
CKOM U TIOTeHUMaNbHOI 3Hepruu [dempinies, 2004],
Ha OCHOBE KOTOPBIX OBLJIM pacCUMTaHbl SHEPreTuye-
CKH€ XapaKTePUCTUKU U PKYJISIINHN.

CuMBoOIbHAsS 3a1Ch YpaBHEHMS OI0IKeTa KUHE-
Tueckoi sHepruu (KD) nmena suma;:

E,+ AdwW(P + E) =Tl <& E + Fy,(E) -
— Dissy, (E) — Dissy, (E) + Dy, (E),

rae Adv(P) — pabora cuibl gaBiaeHus, Adv(E) — an-
BEKLIUSI KMHEeTU4YecKou sHepruu, Il <> F — pabora

CWJIBI TUIABYYECTH, FBTf,(E) — usmeHeHue KO 3a cuer
paboOTHI CUJIBI BETpa M 3a CUYET TPEeHUS O mHO, Dis-
Sy A E) n Dissy,(E) — nuccunanuysi dHEpruu BCJIE -
CTBME BEPTUKAJIBHOIO U TOPU3OHTAILHOTO BHYTPEH-
Hero TpeHus, Dg (E) — nepepacnpeneieHie KuHe-
TUUYECKOM HEPruu B OacceitHe U ee IoTeps 3a CUeT
TPEHUSI O OOKOBBIE CTEHKMU.

g ycBOeHUsI MaHHBIX TpeX TUAPOJOTMYEeCKUX
cbeMoK 2016 1. Mcnojb30Bajach MpoLEeaypa 4eThl-
pexmepHoro aHanu3a [Kuabeim u ap., 1988] u [Kopo-
TaeB u 1ap., 2018], ocHoBanHas Ha puibTpe Kanmana,
C YYETOM HEOTHOPOTHOCTU U HEN30TPOITHOCTH OIII-
0OOK OlIEHOK MoJieit TeMmepaTyphl U CoJiIeHOCTU. B Ha-
YaJIbHBIII MOMEHT BpEeMEHHU B KayeCTBE MUCIIEPCUU
OoImMMOOK OLIEHOK MOJjieii TeMmepaTypbl, COJICHOCTHU
3aJaBajiCh TUMTUYHBIC TUCTIEPCUU OLIMOOK ITPOTHO-
3a TeMIIepaTyphl ¥ COJICHOCTH, paccuyuTaHHbIe B [ Ko-
potaeB u np., 2018]. Ha Bcex rpaHmumax B KadyecTBe
MEPBOrO MPUOIKEHUsT TIPEAroiarajioch 3agaHue

yenoBwii 9 D7 / on=0,0D; / on =0, tne Dy, Dy — nonst
CpemHeKBaIpaTUICCKUX OIIMOOK OILIEHOK moeit 71 S.

YucyeHHbIe pacyeThl Mo Momesm YepHoro mops
MPOBEIEHBI HA TOPU3OHTAILHOM ceTKe 1.64 X 1.64 kM,
II0 BEPTUKAJIM UCIIOJIb30BAJIOCh 27 TOPU30HTOB
(z-ypoBHneii). Lllar o BpemeHu BeiopaH 96 c. Koad-
¢ULMEeHTBl TYpOYJISHTHOIO OOMEHa HMMIYJIbCOM M
I @y3un Mo BepTUKaIN PacCUMTHIBAIUCH B COOT-
BETCTBUHM C TMMapaMeTpu3anneit Memropa-Amaner 2.5

N3BECTHUA PAH. ®U3UKA ATMOC®EPHI 1 OKEAHA

[Mellor et al., 1982]. BiusiHue pex Ha HUPKYJISIIIMIO
YYUTBHIBAJIOCh C IOMOIIBIO TOYEYHBIX MCTOYHUKOB
BOMHBI C 3aJaHHBIMM CKOPOCTSIMHU. JIJ1s1 3amaHusT TEM-
MepaTyphl, COJJEHOCTU U CKOPOCTU B YCTBSIX peK U
MMPOJIMBAX UCIIOJIb30BAIMCH KIIMMAaTUUEeCKHE JaHHbIC
[TunpomeTteoposiorus u rugpoxumust mopeit CCCP,
1991]. KoaddunmueHTH TYpOYJIEHTHOM BSI3KOCTU U
nrddy3un 1o TOPU3OHTAJIH, a TaKKe KO3(PPUIIUSHT
TOPU30HTAJIBHOI TypOyIeHTHOI nuddy3uu qucnep-
CUM OIIMOOK OBIJIM BRIOpPAHEBI ITO pe3yiabTaTaM BCITO-
MOTaTeJIbHbIX 9KCIIEPUMEHTOB.

AHam3 moJieit POBOMMIICS IS JIETHEr0, OCEHHe-
ro 1 OCEeHHe-3UMHEro ce30HOB. PacueTHbIe MepUOIbI
BpeMeHU 2016 1. — ¢ 28 uroHs 1o 18 utons, ¢ 29 ceH-
TA6pst 110 20 OKTSAOPS U ¢ 15 HOs0ps 1o 5 mexkaodps
(BKJIIOYEHBl ITHU MPOBEAECHUS BKCIEeAUIIMOHHBIX
peticoB, 125, 128 u 107 cTaHIIMi1 COOTBETCTBEHHO).

B pabote ucmonb3oBainch JaHHBIC TUAPOJIOTHYE-
ckux cbeMoK B 2016 r. Ha HUC “IIpodeccop Bonsi-
HULKUI” O BEepTUKAJIbHOM U MNPOCTPAHCTBEHHOM
pacrpenceaeHuN TeMIIepaTyphbl U COJIEHOCTH, B3SIThIE
n3 0adka ganHeIx MI'U [CyBopos u ap., 2003]. Maxk-
cuMaJibHasl TJTyOrHa, 10 KOTOPOM MPOBOAUIUCH 30H-
IupoBaHus, u3meHsuiachk oT 30 mo 1900 m. I'mapono-
rMYeCcKyre N3MEePEHUS Ha KaxKI0i CTAaHIIUM IIPOBOII-
JIMCh ¢ TToMolibio KoMmIuiekca SBE 911plus.

Ha nosepxHOCTH MOpS 3alaBJIMCh TTOJISI TAHT€H-
LIMAJIbHOTO HaMPSIKEHUsI TPEHUS BETpa, MMOTOKU TeTl-
Jla, KOPOTKOBOJIHOBOI paaualuu, OCagkoB U UCIa-
peHus, TTOJIyYeHHbIE 10 JAHHBIM FPEYECKOT0 LIEHTpa
atMocdepHbix nporHo3zoB SKIRON (1/10°). Bpe-
MEHHOM 11ar ISl JaHHbIX cOCTaBJIsI 2 4. TypOyaeHT-
HbIE TOTOKM TeIlJIa Ha MOBEPXHOCTU MOpPS 3ajaBa-
Juck u3 paHHbIX [NonHydrostatic SKIRON/Eta
Modelling System] 1 He KOPPEKTHPOBAIUCH C MC-
MoJb30BaHUEM Oank-popmyi. M3-3a ocobeHHOCTEH
reorpaguieckoro nojoxeHus B YepHoM Mope ucna-
peHue npeobiiagaeT Had ocagkamu [MIBaHOB u 1p.,
2011], moaTOMY OCagKM HEe KOPPEKTUPOBAJIMCH B MO-
nenu. CoxpaHeHHE MacChl B MOAEINU obecrneyunBa-
JIOCh ITyTEM 3a/IaHUsI pacxoia BoJibl Yepe3 HUXKHe0oC-
dopckoe TeueHre, paCCUMTAHHOTO TaKUM 00pa3oM,
YTO B CpEHEM 3a rOJl CyMMa PacxXooB PeK U MPOJIu-
BOB Y pa3HUIIbI MEXIY OCaJKaMU U UCTIapeHUEM Obl-
Jia paBHa HYJIO.

W3 ananusa 1mmoseit BeTpa B JSTHUI Iepruom OTMe-
YeHO, 4TO C 28 utoHs 1o 11 uroms mpeobdiagaiu BETPhI
3aI1aAHOI0 HAIIpaBJIEHMS C MAKCHUMAJIbHOM CKOPOCTHIO
no 12 m/c, ¢ 12 uiois1 — ceBepO-BOCTOYHBIE BETPHI C
MaKCUMAaJIbHOM CKOPOCThIO 10 8 M/c. B oceHHMi1 epu-
ol ¢ 29 ceHTsA0ps 110 15 oKTsI0psi HAOIOIATUCH BETPHI
Pa3IMYHOTO HAIIpaBJICHMUSI C MAaKCHMAaJIbHOM CKOpPO-
cthio 10 10 M/c, ¢ 16 OKTIOPST — CeBepO-BOCTOUHBIE
BETPhl C MAaKCUMaJIbHOI CKOPOCTBIO OKOJIO 15 M/c.
W3 anann3za moseit BeTpa B OCeHHE-3UMMHMIN Iepuox
OTMEYeHO, 4To ¢ 15 mo 17 HosIOpsI HeiicTBOBAJI ceBe-
PO-BOCTOYHEIII BETEp C MAaKCHMMaJIbHOII CKOPOCTBIO
no 10 m/c, ¢ 18 Hos10ps o 3 mekaOpsi mpeobiaganu
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1073, Br/m3 (a) 107>, Br/m? ©) 10~3, Br/m3 (B)
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Puc. 2. IaMeHeHUe co BpeMeHEM HOPMUPOBAHHBIX Ha 00bEM pacyeTHOMN 00J1aCTU MHTErPaJbHBIX KOMIIOHEHTOB YpaBHEHUs
6romkera KD B ieTHMiA (a), oceHHUI (0) 1 OCEeHHe-3UMHMUIA (B) CE30HBI

3amajaHble, CeBepo-3anagHble U I0ro-3amnaaHble BeT-
PBI ¢ MAKCUMAJIBHOI CKOPOCTHIO 10 17 M/C.

B pesynbTare 4YMCIEHHBIX KCIEPUMEHTOB OBLIN
MOJIy4YeHBI TPEXMEPHBIE MO THAPOIUHAMUYECKIX 1
SHEPTreTUYECKUX XapaKTepPUCTUK LIMPKYISILIUU Ha
KaxXable CyTKU IIepUOIOB UHTETPUPOBAHUS IS aK-
BaTopuu Bcero YepHoro Mops. O61acTh, paciiono-
KeHHas Mexny Mmepuaranamu 31 u 37° B. 1. 1 napaj-
Jensimu 43 u 45.5° ¢. 1. (puc. 1), 6bl1a BeIOpaHa 1is
aHaJIi3a B CACAYIOIINX pa3ienax.

AHAJIN3 NHTETPAJIbBHbBIX
OHEPTETUYECKHNX XAPAKTEPUCTUK
HUPKVYIIAONUN HEPHOT'O MOPH4,
PACCYUTAHHDbIX IJIA TPEX
CE30HOB 2016 r.

I[Ipoananmu3upyemM M3MeHEHHE CO BpeMeHeM HH-
TerpaJibHbIX KOMIIOHEHTOB ypaBHeHMs O10mkeTra KD
JUISI pacCMaTpUBaeMbIX TIEpUOJIOB BpeMeHU (puc. 2).
YriaoBeiMU cKOOKaMM 00O3Ha4YeHa omepalus MHTe-
TPUPOBAHUSL.

B netHuit mepuon BpeMeHM MaKCUMAaIbHbBII TPy~
TOK B KUHETUYECKYIO D9HEePTUIO (pUC. 2a) ObLUT OT BETpa
U TOJILKO IIpM YMEHBIIIEHMM CKOPOCTH BeTpa paboTa
CWJIBI TJIABYYECTH OKAa3bIBaja Mpeobiiagaroniee BIIsI-
Hue. [ToTepst sHepPrumM MPOMCXOAMIIA 32 CYET TOPU3OH-
TaJILHOTO 1 BEPTUKAJILHOIO BHYTPEHHETO TPEHUSI.

B ocennuii 1 oceHHe-3MMHM TIEPUOIBI BpEMEHH
(puc. 26 1 2B) OCHOBHOM BKJaJ B KWMHETUYECKYIO
SHEPrulo TakKe, Kak U JIETOM, BHOCUJIa paboTa CUJIbl
BETpa, HO Y JOCTUTAJIUCH 0OJIe€e BbICOKME 3HAYEHUS
MU3-3a YCUJIEHUSI BETPOBOTO BO3ACHCTBUS O MaKCH-
MaJIbHBIX 3HaYeHMUid okojio 15—17 m/c. 3HayeHUs
JMCCUTIALIMUA DHEPTUM BCJIENCTBUE BEPTUKAJIBHOTO 1
TOPU3OHTAJIbHOTO BHYTPEHHEro TPEHUsSI OTpulla-
TeJbHbI. [Ipy yBeIMYEHU PUTOKA OT BETpA TaKXKe
yBesauuuBanuchk monynu Dissy, (E) v Dissy, (E).

MN3BECTHUA PAH. ®PU3NKA ATMOC®DEPHI 1 OKEAHA

MN3MeHeHre MOTEHLMAJIbHOU 3HEPIUM IS BCEX
pacYeTHBIX MEPUOIOB OIIPENEISIIIOCh, B OCHOBHOM,
BEePTUKAIBbHOI TypOyJieHTHOM nuddy3ueit n aaBek-
LMe TTOTEHLIMAIbHON SHEPTUMN.

OTMeTUM, YTO TIPU pacueTe SHEPIeTHISCKUX Xa-
pPaKTepUCTUK B paccMaTpuBaeMoil 00JacTu He yIu-
THIBAJICSI IPUTOK SHEPIUU Yepe3 XKUIKUE TPaHULIbI.
Bo3MoXHO mosToMy Ha puc. 2 TIpU CIIaOBIX BEeTpax
MUCCUTIAIIMS TTPEBBIIIAIa HAKaYKy 9HEPTUU.

PE3VJIBTATbI YACIIEHHOI'O
OKCITEPUMEHTA 1 (JIETHWUM CE3OH)

B HavansHOM 1TOJ1E TeueHUI (28 MIOHS) HaOIIOMa-
JIUCh B BEPXHEM CJI0€ aHTULUKJIOHUYECKUI BUXPb Y
IOr0-BOCTOYHBIX OeperoB KpbiMa 1 IIMKIIOHMYECKUIA
BHUXPb Y I0ro-3aragHbix oeperos KpbsiMma ¢ paguycamm
OKOJIO 25 KM, a TAaKXKe ABa aHTULIMKIIOHUYECKUX BUX-
ps ¢ pamrycaMu okoso 25—30 KM B 3amagHOi 4acTu
paccMaTpuBaeMoii 001aCTU U IIMKIJIOHNMYECKUIA BUXPh C
panuycoM okojio 40 KM B BOCTOYHOI ITyOOKOBOTHOI
yacTH (IIpociexxuBanuch o nryorHsr 300 m). Ha puc. 3
MpencTaBIeHbI PACCUYUTAHHBIE ITOJISI TSYSHUI Ha TOPU-
30HTe 5 M 111 29 utons, 10 u 17 uronsi. B TedeHue pac-
YETHOTO IIeproa KPYITHbIE BUXPU PA3IMYHOIO 3HAKa
BpalLlEHUST COXPAHSUIMCh. AHTULIMKJIOHUYECKUI BUXPh
BOJMIM3M T. AnTa (HampuMmep, puc. 3B) reHepHUpPOBaJICs
KBa3UIIePUOINYECKH 1 MOT IIEpEeMEIaThbCsl B TOM XKe
HampasieHnu, uro n OYT, BpeMs cyliecTBOBaHMS
5—6 nHeil. OmHUM M3 BO3MOXHBIM MEXaHU3MOM
¢opMHUpoOBaHUS MOTJIa OBITh CIBUTOBAsI HEYCTOMYM-
BOCTbB (T€UeHNE Ha meibge HaIIpaBJIEHO Ha CEBEPO-
BOCTOK, a B NIYOOKOBOJHOI 4YacTU MOpsI — Ha I0TO-
3aran).

Co 2 o 10 11051 OTYETIANBO MPOCITECKUBAJICS T10-
Tok OYT Bmonb KpbsIiMcKOro mooepexbsi, MakKCH-
MaJIbHasi CKOPOCTb KOTOPOTO cocTaBlIstia 10 44 cM/c
Ha BEpXHUX ropu3oHTax (Hampumep, puc. 30). B Bo-
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Puc. 3. [Tonsa TeyeHmit (10_2 M/c) Ha TopusoHTe 5 M 29 utons (a), 10 utonst (6) u 17 utons (B), a TakKke BEpTUKAIbHBIE pa3pe3bl

B 10JI€ TUIOTHOCTY BIOJb 44.2° 1 44.5° c.111.

CTOYHOI YacTy 00JIacTX HAOJII0IaINCh IBE TUHAMU -
YecKue 30HbI: IIpuOpeXHasi 30Ha C aHTUIUKJIOHUYE-
CKOM 3aBUXPEHHOCTBIO TEUSHUI M 00JaCTh IIUKIIO-
HUYECKOI 3aBUXPEHHOCTH B ITTyODOKOBOMHOII 4acTu
Mops (Harmpumep, puc. 30 1 B).

B cBsi3u ¢ HeKOTOpBIM OciabiaecHUEM BETPOBOTO
BosneiictBud ¢ 10 mionsg ckopocth OUT Ha BepxHUX
ropu3oHTax yMeHbllajgach 10 30 cM/c (Hampumep,
puc. 3B). [lon BIusIHUEM BeTpa U 0OCOOEHHOCTEI pe-
needa mHa Habmomanock MeaHapupoBanue OUYT u
dopMupoBaHUE BUXpEil pa3IMUYHBIX 3HAKOB C 00eux
CTOPOH OT CTpexXHs TeueHus. B Kanamurckom 3anm-
B€ 1 BIOJIb NOOEPEKbsI HAOIIOAATNCh AHTUIIUKIOHU -
YeCKMe BUXPU C PaIyCOM OKOJIO 15 KM, B BOCTOYHOM
NIyOOKOBOOHOM YacTU OOJIACTU — LMKIOHUYECKUE
BUXpU ¢ pagmuycoM 25—30 Kkm.

MN3BECTHUA PAH. ®PU3NKA ATMOC®EPHI 1 OKEAHA

Takke oTMeTUM, UTO B TeUeHMUE BCETrO pacueTra
BIOJIb MOOepexbss KpbiMa reHepupoBaIMCh BUXPU
MaJiblXx MaclITaboB pa3IMYHOIO 3HaKa BpallleHUs B
BEPXHEM CJ10€ (CO CKOPOCTSIMU, HE MPEBBIIIAIOIIUMU
20 cMm/c 1 BpeMeHeM XU3HU 2—3 nHeit). Bo3aMoxXHbII
MeXaHU3M POPMUPOBAHUS — HabeTaHue TeUeHUS Ha
HEPOBHOCTU O€pEeroBOi IMHUU U peJibeda THa.

Jlanee OBIIM TTpOaHAJTM3UPOBAHBI paCIIpeICICHUS
IUIOTHOCTH I10 BEPTUKAIU JJIsI pa3IMYHbBIX pa3pe30B
U TOJISI DHEPreTUYCCKUX XapaKTEPUCTUK LIMPKYIIs-
UM, pacCUMTAHHBIE HA KaXIble CYTKH TTepruoaa NH-
TEerpUpOBaHUSI.

B uenTpanpHOil yactnm y Oepera Mmexmy 33.5 u
34.5° B.o. B mepuon ¢ 28 utoHs 1o 10 uwons (Hamnpu-
Mep, Ha pa3peae BaoJb 44.2° c.i. 10 uros) 3arnyoJie-
HUe M30IMUKH yBeanuniaochk. C 10 mo 17 uroins Mexmy
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Puc. 4. [Tonga [1 < E (10_1 BT/M3) Ha ropusoHTe 5 M 29 urons (a), 10 utomns (0), 17 utons (B).

35.5° m 37° B.o. (HampuMep, Ha pa3pese BOOAb 44.5°
17 oKT0ps1) 1 B 3aI1aAHOI 9aCTH 001aCTU MeXKIy 32 1
33° B.a. (HanpuMmep, 17 utoJIst Ha BEPTUKAIBLHOM pas-
pe3e BIoiib 44.2° c.11.) Takke HaOIIoaaInCch YBEIN-
YeHUs] HaKJIOHa W30MMKHUYECKUX TTOBEPXHOCTEM, 1
cJIenoBaTeIbHO, pOCiia AOCTYITHAs TMOTEHIIUAIbHAs
SHEPTUs. DTO SIBIISIETCST TPENIOCHUTKOM IIJIs TeHepa-
I ME30MaCIITAOHBIX CTPYKTYP B ITOJIE CKOPOCTH.

IMonsa I1 <» E (paboTa cujibl IJaBy4yeCTH) UMEIU
CJIOKHYIO M MU3MEHUYMBYIO CO BpeMEHEeM IpOCTpaH-
CTBEHHYIO CTPYKTypy. I[lojloXuTenbHOe 3HadeHUe
I1 &> E o3Havaet nepexon u3 [10 B KO, orpunaresnb-
Hoe 3HaueHue I1 <> £ — nmepexon u3 KD B [1D. Mox-
HO OTMETUTh MpeobIagaHue OTPULIATEIbHBIX 3HAYE-
Huii I1 < E B 30HaxX GopMupoBaHUS BUXPEBBIX 00pa-
30BaHUil (Harpumep, puc. 4a—4B).

ﬂaHHOG 00OCTOSITEILCTBO U aHATIU3 BEPTUKAJIIbHBIX
pa3pe30B B I10JIC IIJIOTHOCTH ITO3BOJIMJIM HaM IIPEI-

MN3BECTHUA PAH. ®PU3NKA ATMOC®DEPHI 1 OKEAHA

MOJOXHUTh, YTO BO3MOXKHOM MTPUYNHOM 06Gpa30BaHUS
AHTULMKJIOHWYECKUX BHUXpeil ¢ paguycaMu OKOJIO
25—30 KM B 3amaJHOil 4aCTH U BUXPEH BIOJIb I0TO-
BOCTOYHbBIX GeperoB KpbiMa sBiIsijIach, IIPEUMYILE-
CTBEHHO, 6apOKJIMHHAsI HEYCTOMYMBOCTb.

Paccunrannbsie MomenpHBIC TIONS TEUECHHUU HeE
IPOTUBOpPEYAT JAHHBIM M3MEPEHUM, MMOJTYyIYSHHBIX B
[ApTtamonoB, CkpumaneBa u nap., 2018], cormacHo
KOTOPBIM LIMPKYJISILIMS BOJ, ObljIa IpeIcTaBIeHa B OC-
HOBHOM ITOTOKaMU 3aragHoro HampasjeHus, OUT
MPEACTAaBIISNIO COO0M MeaHAPUPYIOILINIT TOTOK, IIPU
5TOM (POPMHUPOBAHUE BUXpeil 1 MeaHAPOB HauboIee
MHTEHCUBHO IIPOMCXOAMJIO B 3aIIaJHOIM YaCTU ChEM-
K. AHTUIIMKJIOHWYeCK1e BUXpu BOm3u r. CeBacTo-
MOJIb 1 Y FIOr0-BOCTOYHBIX OeperoB KpriMa ObLIN 3a-
METHBI B pacIIpelieIeHUM TePMOXaINHHBIX XapaKTe-
PUCTHUK.
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Puc. 5. lNons reuennit (10_2 M/c) Ha ropu3oHTe 5 M 2, 11 u 18 okTsa0ps (a, 6, B), a TAK:KE BEpTUKAIbHBIE pa3pe3bl B MOJIE TUIOT-

HOCTH BIOJb 44.2° 1 44.5° c.11.

PE3VJIBTATBl YACJIIEHHOTI'O
OKCITEPUMEHTA 2 (OCEHHHHM CE30H)

B HauanbHOM TI0JIe TeueHui (29 ceHTIOPsT) ObLIN
OTMEUYEHBI CIICHYIOIINE SJIEMEHTHl IUPKYJISIIINT: TBa
AHTULIMKJIOHUYECKUX BUXPS BOIM3U T. CeBacTOITOIb
¥ IBa aHTUIIUKIIOHUYIECKUX BUXPs B 3aITaTHOM 9acTH
obJiactu (mpociiexuBaauch 10 nryonHsl 300 M, ¢ pa-
auycaMmu okojio 30 kM), IBa aHTULMKIOHWYECKUX
BUXpsI C pagmycaMu oKoJio 20 KM B BEpXHEM CJIOe BO-
IIbI Y I0TO-BOCTOYHEIX OeperoB KpbpiMa, omuH aHTH-
LIUKJIOHWYECKN U ABa UMKIOHUYECKUX BUXPS U C
pannycamu okojio 35—40 KM B LIeHTpaJIbHOM ITy00-
KOBOIHOM 4acTu obsactu (HAOMIOOAIMCh 00 IIyOu-
Hbl 300 M). Ha puc. 5 nipeacraBiieHbl pacCUMTaHHbBIE
MOJIs TeYeHUIT Ha Topu3oHTe S M 11 2, 11 1 18 oKTs16-
psi. B TedeHre pacyeTHOTO Mepruoaa aHTUIIMKIOHW-

MN3BECTHUA PAH. ®PU3NKA ATMOC®EPHI 1 OKEAHA

Jeckue Buxpu BOau3u r. CeBacTONoOIb U B 3allagHOMN
yacTu 00JIacTu (Harpumep, puc. 5a), a TakKe IIUKJII0-
HUYECKUM BUXpbh MeXIY 35 1 36° B.I. COXpaHSUIUC.

C 1 okta6pst OUT umesno Bua y3Koit, MpuxkaToit K
KpbiMckoMy T0Gepexblo, CTpyu C MaKCHUMaJlbHOM
cKopocThio 10 54 cMm/c (17—18 oKTS0psT) Ha BEPXHUX
rOpu30HTax (puc. 5B).

C 29 ceHTs10pst o 15 OKTSIOPST BOOJIb BOCTOYHOTO
6epera KpbiMa B BepxHeM cJtoe Tpy HaGeraHny Tede-
HUS Ha HEPOBHOCTU OEperoBoil JIMHUM M penbeda
JIHa (OPMUPOBANTUCH IMKJIOHUYECKME U aHTULIUKIIO-
HUYEeCKIE BUXPU MaJIOTO MacITaba (CKOpOCTH He TIpe-
BoIIaM 20 ¢M/C, BpeMsl SKU3HU COCTABJISLIO 2—3 ITHST).
Harnpumep, 2 okTs16ps1 y 6eperoBoii 4epThl MPOSIBUIOCH
BUXpEBOE 00pa3oBaHUe C PAIIyCOM OKOJIO 15 KM MeX-
oy 35.5 u 36° B.4. (puc. 5a), 11 oKTIOPST — HUKIIOHM -
Ne 5
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Puc. 6. [Tons [T < E(IO_1 BT/M3) Ha ropu3oHTe 5 M 2, 11 u 18 okTa6ps (a, O, B).

YeCKUI BUXPb C paguycoM okoso 30 KM Mexay 36 u
37° B.A4. (puc. 50).

B nmepuon ¢ 16 okTa6psi BeTpOBOE BO3ACHCTBUE
YCWJIMJIOCH A0 15 M/C 1 B pe3yibTaTe pa3sBUBAJIUCh
VHTEHCUBHBIC TEUYEHUSsI, BUXPEBbie OOpa30oBaHUs B
9TOT MEPUOI BIOJb BOCTOYHOro OGepera KpbniMa B
BEPXHEM CJIO€ BOAbI He HaOII0aIuCh (puc. SB).

M3 ananmusa pacrnpenejeHUid NJIOTHOCTU MO Bep-
TUKAJIA IJIsl Pa3IMYHBIX Pa3pe30B B OCEHHUI Ce30H
OTMEYEHO cieayollee. B HayaabHBIM MOMEHT Bpe-
MEHHM M HECKOJIBKUX IOCJICAYIOIINX PACYETHBIX ITHEM
AHTULVKIIOHMYECKNM BUXpSIM Mexkay 32.5 u 33.5° B.I.
(HarmpuMmep, paspes BIosb 44.2° c.111. 2 OKTIOps) co-
OTBETCTBOBAJIM 3amIyOJIEHUSI M30MUKHUYECKUX IO-
BepxHocTeil. C TedeHUEM BpPEMEHU U3-3a YCUJICHUS
MPOLIECCOB BEPTUKATBLHOTO MepeMEeIIMBAHMSI 1 OXJIa-
XKIEHUS BOA BEepPXHEro KBa3MOIHOPOMTHOTO CJIOST Ha-
6110JaJTOCh YMEHBIIIEHNE BEPTUKAJIBHOIO TpagueHTa
IUIOTHOCTU (Hampumep, paspe3 Baoab 44.2° c.I.

MN3BECTHUA PAH. ®PU3NKA ATMOC®DEPHI 1 OKEAHA

11 OKTSOPST), YTO MOXKET IIPUBOIUTH K 0apOTpOIIM3a-
VU TeYSHUI.

B BocTouHOiT yactu Mmexay 36 u 37° B.1I. B IEPUOL
¢ 29 ceHTs16ps 1o 11 okTs0pst (HampuMep, Ha pa3pese
BIOJIb 44.5° c.u1. 11 OKTI6ps), a TaKKe B LIEHTPAJIb-
HOIi yacTtu y 6epera mexay 33 u 34° B.4. B iepuon ¢ 11
o 18 okTsa0pst (HarpuMep, Ha pa3pe3e BIoiab 44.2° ¢.1i1.
18 OoKTsI0pst) OBUIM OTMEUEHHBI YBEIMYSHMSI HaKJIOHA
M30MUKHUYECKUX MMOBepXHOCTel. TakuM o6pa3om, B
YKa3aHHBIX O0JIACTSIX B pe3yJibTaTe YBEJIMYECHUS TO-
PU3OHTAIBLHOTO TPaIueHTa MJIOTHOCTUA Pa3BUBAJIUCH
MpolecChl 0apOKINHHON HEYCTOMYUBOCTH.

Taxke ObLIM TTpOaHAJM3UPOBAHBI MOJISI SHEpPre-
THYECKUX XapaKTEePUCTUK IUPKYISIINHA, pacCUNTaH-
Hble Ha KaXIble CYTKU TIeproia WHTETPUPOBAHMUSI.
Ha puc. 6 B KauecTBe WLTIOCTPALIMU IIPUBEIECHBI 10~
111 < E s 2, 11 u 18 okTsa0pst.

B TeyeHue pacyeTHOroO Mepuoaa B MOJSIX padOThI
CWJIBI TUIAaBYyYeCTHM TIpeoOJlagaii OTpHUlIaTeIbHBIC
Ne 5
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Puc. 7. ITonsa TeyeHmit (10’2 M/c) Ha ropu3oHTe 5 M 17 HOsIO6psI (a), 21 HOsAOps (6), 5 nekadpsi (B), a TaKXKe BEpTUKATbHbIE pa3-

pe3bl B I10J1€ IJIOTHOCTH BIOJb 44° u 44.5° c.i.

3HadeHus I1 <> £ B 30Hax GOpMHUPOBAHMST BUXPEBBIX
oOpa3oBaHuil (HampuMep, 2 OKTSIOpsi B BOCTOYHOM
qacTtu, 18 okTs10ps1 y 3ammamHbix 0eperoB). I1o cpaBHe-
HUIO C JIETHUM CE30HOM OTMEUEHO YBEJINUYEHUE 30H C
MOJOXUTEbHBIMU 3HAYEHUAMU 1 <> F.

IMTonyyeHHBIE MOME/IbHbBIC TIOJISI TeYEHUI He MPO-
TUBOPEYWJIN pe3yJbTaTaM 00pabOTKM 3TOM T'MAPOJIO-
TMYECKOM CheMKU TuaposioraMu [ApramoHoB, CKpu-
nayeBa u ap., 2018]: crpexeny OYUT pacnomarancs
HaJl CBaJIOM ITyOMH, MaKCUMaJIbHBIe CKOPOCTH Ha-
OJIrodaNch y I0ro-3anagHbeIx 0eperoB Kpeima, B 3a-
nagHoi vacTu mpociexuBaics CeBacTOMOJIbCKUIA
AHTUIIUKIOH, Ha BOCTOKE CheMKU — aHTUILIMKJIOHMU-
YEeCKMiIi KpyroBOpOT, B 3allaAHON U IOr0-BOCTOUYHOM
YaCTsIX ChbeMKU — [UKJIOHUYECKNE MEaHIPHI.

MN3BECTHUA PAH. ®PU3NKA ATMOC®EPHI 1 OKEAHA

PE3VJIBTATBl YUCJIEHHOT'O
DKCIEPUMEHTA 3
(OCEHHE-3MMHUWI CE30H)

B navanbHOM 1i0s1e TeyeHMid (15 HOsSIOpst) ObLIM
OTMEYEHBI CAEAYIOLINE 3JIEMEHThI LIMPKYJISILIAK: TBa
AHTULMKIOHWYECKUX BUXps BOMM3U I. CeBacTONmoib
(mpociaexuBanuch 10 ryouHsl 300 M, ¢ paguycamMu
0okoJ10 30 KM), BUXpH pa3IMYHOIO 3HaKa BpallleHUii B
BEPXHEM CJI0€ BOIHI Y IOTO-BOCTOUHEBIX 6eperoB Kpbi-
Ma ¥ B 3armagHoOM 9acTh ¢ paguycaMmu MeHee 20 KM.

Ha puc. 7 npencraBiieHbl pacCYUTaHHBIE MOJIS Te-
yeHUi Ha ropu3oHTe 5 M 17, 21 Hos0ps1 1 5 mexkaops.
B Teuenue Bcero pacyera OYT mmelio sspko BbIpa-
JKeHHBIN CTpYIHBIN XapakTep (HabI101a10Ch A0 TITy-
ounbl 100 M), OBLIO HAITpaBIEHHO HA 3amai 1 I0ro-3a-
Ne 5

TOM 59 2023



AHAJIM3 OCOBEHHOCTEWM LHUPKVJIALUU BOJ

645

72 & -

NI B K g~
g.;:gvﬁ 2
! \!‘ 4

"

Py

31 32 33

—0.005
37

Puc. 8. [Monsa [T < E( 107! BT/M3) Ha ropu3oHTe 5 M 17 Hos16pst (a), 21 HOsAOpst (6) 1 5 nekabps (B).

nan BAoidb KpbIMCKOro mobepexkbsi, MaKCHUMaTbHAsI
CKOPOCTB JIOCTUTAJIA 52 CM/C Ha BEpXHEM TOPU30HTE.

IMon BAMsSTHUEM U3MEHYMBOTO T10JIS1 BETpa U OCO-
OeHHOCTel OeperoBoil YepThl HAOIIOTAIOCh MEaH/I -
pupoBaHue OYUT u dhopMupoBaHUe BUXpeit pa3any-
HBIX 3HAKOB C 00EUX CTOPOH OT CTpeXKHs TeueHusl. B
3aMagHOi 4acTU TeHEPUPOBAIMCh W Pa3BUBAIUCH
LUKJIOHWYECKUX U aHTUIIMKIIOHUYECKUX BUXpEUN Ma-
Jioro Maciuraba.

KpynHble Buxpu B 3amagHOil 4acTu 0O0JacTu
(puc. 7au 76) coxpaHsuch ¢ 15 mo 28 HosI0ps, a ga-
Jiee B TeUCHHUE HECKOIBKUX MOCISIYIONNX THEW OHU
CJIUJTUCH B OIMH, HAIIpUMeEpP, Kak Ha puc. 7B (5 nexkad-
ps1). AHTUIMKIIOHNYECKUIM BUXPh C PATHYCOM OKOJIO
25 KM BOKM3HM T. fnra (mpociiexkuBacs 10 TITyOMHBI
100 M) Habmwopancsa ¢ 30 HosIOpss Mo 5 aekaodps
(puc. 7B).

AHanu3upys pacripeaesieHus JIOTHOCTU I10 Bep-
TUKAJIU JJISI PAa3IMYHBIX pa3pe30B OTMETUM, UTO B T€-
yeHue Bcero pacyera B o6aactu 31.5 u 33° B.1. puk-

MN3BECTHUA PAH. ®PU3NKA ATMOC®DEPHI 1 OKEAHA

CHPOBAJIOCh YBEJIMYCHHE KPWUBU3HBI M30MUKHUYE-
CKMX TIOBEPXHOCTEM, UTO CBUIETEIBCTBYET B ITOJIb3Y
MPEAnoa0oXeHUs 0 reHepalluy aHTULIUKIIOHUYECKHUX
BUXpeil B 3TOM paiioHe (HalmpuMep, Ha pa3pe3e BIOJIb
44° c.u1.) 3a cuer OAPOKIMHHON HEYCTOMYMBOCTH.
VYBennueHne HAKJIOHA U3OMMUKHUYECKUX TTOBEPXHO-
creii (yBeamdeHNe KPUBU3HBI N30TTMKHUIECKUX ITO-
BepxXHOCTeIi) B mepuon ¢ 15 mo 21 HosIOpsI Takoke Ha-
OrofaIoch U B BOCTOYHOI 0OO0JIacTM BHOJIb Oepera
(HampuMep, Ha pa3pe3e Booab 44.5° c.m1. Mmexmy 35.5
u 36.5° B.1.).

B mongx paGoThl CUJTBI TIABYYECTH MOXHO OTME-
TUTH TIpeodIagaHe OTpULIATeIbHBIX 3HaUeHU [1 <> F
(repexon U3 KUHETUYECKOMN SHEPTUU B MOTEHIINATb-
HYI0) B 30HaX (popMHpPOBAHUS BUXPEBHIX 00pa3oBa-
HUi1, B YaCTHOCTHU, BIOJb BOCTOYHOTO ITOOEpPEKbS
Kpbima (Hanpumep, puc. 8a—8B).

PaccunTaHHble MOJS TEYEHUIT HE MMPOTUBOpPEYAT
JTaHHBIM M3MEPEHMIi, IIOJYYEeHHBIX B [ApTaMOHOB,
Cxpunanena u np., 2018], corracHO KOTOpEIM (PUK-
Ne 5

TOM 59 2023



646

cupoBanoch ycmiaenme OUYT B 1oro-3amagHoi 9acTu
MMOJIMTOHA, HAJIMYMe LHUKIoOHuYecKoro MeaHapa OUYT
1 CeBacCTOIIOJILCKOTO aHTUIIMKIIOHA Ha 1Ieab(e K 3a-
nany ot KajamMurckoro 3aiausa.

3AKJIIOYEHHME

Ha ocHoBe ruaponmHaMU4YecKoil MOAEIN 1 daH-
HBIX HAOIIOICHUI ITO TEMIIEpPATYpPE U COJICHOCTHU, ITO-
JIyYeHHBIX B XO/I€ TPeX TMIPOJIOrMYeCKNX CheMOK Ha
HUC “IIpodeccop Bomsguunkuii”, paccunTaHbl Iu-
HaMMYECKHE, SHEPIeTUYSCKUE XapaKTEPUCTUKI LU~
KYJISILIMA 1 BepTUKaJIbHbIE pa3pe3bl B MOJI€ TUIOTHOCTU
B ceBepHOIi yacTu YepHOro Mopsi ¢ BHICOKMM IMpPO-
CTpaHCTBEHHBIM paspelieHueM (~1.6 KM IO ropu-
30HTaIX U 27 TOPU30HTOB I10 BEPTUKAIN) B IEPUOIBI
npoBeneHus skcreaniuii B 2016 r. (JieTHuit, oceH-
HUI 1 OCEHHE-3UMHUIA CE30HBI).

ITo pe3ynbraTam pacueToB AJIsI BCeX ITepUOAO0B MO-
JIy4EHO, YTO MaKCHMaJbHbIA IIPUTOK B KMHETUYEC-
CKYIO SHEPIuio ObUI OT BeTpa (B OCEHHUIA U OCEHHE-
3MMHUI EpUOIIbl BpEMEHU JOCTUTAIUCH OOJice BbI-
COKMe€ 3HAYEHUSI, YEM B JICTHUIA), a TAKKE OT pabOThI
CUJIBI TIJ1aBy4YeCTH (IIpU YMEHbBIIEHUU CKOPOCTH BET-
pa). IToTepst sHEeprum Npoucxoauia 3a C4eT Fopu30H-
TaJIbHOTO Y BEpTUKAJIbHOTO BHYTPEHHETO TPEHMUSI.

B nernmii ce3on (puc. 3) oT4eTIMBO HaOIIOHAICS
notok ctpyn OYUT Bronab KpbiMckoro nmooepexsns (¢
MaKCHUMaJIbHOM cKopocThio 10 40 cM/c). B 3amamHoii
YacTU M BIOJIb FOTO-BOCTOUHBIX OeperoB KpbeiMa B pe-
3y/JIbTaTe YBEJIWYEHUSI HAKJIOHA W3OMUKHUYECKHUX
MMOBEpXHOCTe (M, KaK CJIEACTBUE, PA3BUTUU IIPO-
1HecCcoB 0ApOKJIMHHOM HEYCTOMYMBOCTH) (POPMUPO-
BaJIMCh AHTULIMKJIOHUYECKHWE BUXPU C paauycaMu
okoJio 25—30 kM. Takke BOZMOXHBIM MEXaHU3MOM
reHepalliyi aHTUIUKIOHUYECKOTO BUXpS BOJIMU3U
I. Slnta Moryia ObITh CABUTOBasi HEYCTOMUYMBOCTD Te-
yeHuil. B BepxHeM cioe BOoib 3aI1afHOIO 1 BOCTOY-
Horo nmobepexxbs KpbpIiMa reHeprupoBaJnch BUXPU Ma-
JIBIX MacIITaboOB pa3IMYHOrO 3HaKa BpallleHUs KakK
CIIEACTBUE BIMSHHSA OporparuIeckKux OCOOEHHO-
CTeit OeperoBoii YepThl HA TCUEHUE.

B ocennmii cezon (puc. 5) HaOmomanzach y3Kas,
npmxatasg K KpeiMmckomy mobepexnpio, ctpysas OUT.
@dopmupoBaHMe aHTULIMKJIOHUYECKUX BUXpeil ¢ pa-
IuycamMu okoJjio 35—40 KM B 3amaHOi1 4acTh 00J1aCTU
OBUIO CBSI3aHO C 0OapOTPOITHOI HEYCTOMYMBOCTHIO,
¢dopMIpOBaHME AHTULIUKIIOHTYECKOTO BUXpsl Y KpbIM-
CKOTO M00epesKbsl ¥ IMKJIOHWMYECKOTO BUXPSI MEXTy 36
u 37° B.O. — ¢ OAPOKJIIMHHON HEYCTOMYMBOCTHIO. B
BEpPXHEM CJIOoe BAOJIb BOCTOUHOTO Mobdepexbst Kpbima
IIpA HEKOTOPOM OCJIabJeHUU BETPOBOIO BO3IEii-
ctBus 1ipu ootekannn OYT HepoBHOCTE# penbeda
JIHAa TeHepHPOBaJIMCh BUXPU MajIbIX MacIITa0OOB.

B ocenne-3umnnii ce3on (puc. 7) OUT nmeno sspko
BBIpaXXEHHBI CTPYUHBIN XapakTep (C MaKCHUMallb-
HOIi CKOPOCTbIO 110 52 cM/C MpU BETPOBOM BO3MEHi-
ctBuM 10 17 M/c). BO3MOXHBIM MEXaHM3MOM (POpMM-

N3BECTHUA PAH. ®U3UKA ATMOC®EPHI 1 OKEAHA

JEMBIIIEB, EBCTUTHEEBA

pPOBaHUS AHTUILIMKIIOHUYECKUX BUXpeid 0Kojo 30 KM,
pacroJjioxXeHHbIX Mexxay 31.5 u 33° B.4. siBisijiach Oa-
POKJIMHHAsI HEYCTOMUMBOCTb, KOTOpasl pa3BUBaJlach
B pe3yibTaTe YBEJWYEeHMsI HaKJIOHA M3OIIMKHUYEe-
CKuX moBepxHocTeii. IIpu yMeHbllIeHU BETPOBOIO
BozaeilicTBust Mexny oeperom n OUT reHepupoBa-
JIMCH BUXPH PA3HBIX MAaCIITA0OOB TAKXKE B CBSI3U C YCH -
JIEHHEM TIPOLIECCOB 0APOKIIMHHOM HEYCTOMYMBOCTH.
Bnonb 3anmagHoro 6epera HabJOOaIUCh LHUKJIOHUYE-
CKM€ 1 aHTULIMKJIOHNYECKIE BUXPU MAJIOTO MACIIITa-
0a mpu 00TeKaHNM TeUYESHUST HEPOBHOCTEH OeperoBoit
JIMHUU U pelibeda JHa.

HMccnenoBaHue BBIMOJHEHO TNpu (UHAHCOBOI
rmomIepskke rpaHTta Poccuiickoro HayaHoro doHma
23-27-00141.
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Analysis of the Features of Water Circulation in the Northern Part of the Black Sea
for Different Seasons on the Basis of the Results of Numerical Modeling
with the Assimilation of the Data of Hydrological Surveys in 2016

S. G. Demyshev! * and N. A. Evstigneeval> **
'Marine Hydrophysical Institute RAS, Kapitanskaya str., 2, Sevastopol, 299011 Russia
*e-mail: demyshev@gmail.com
**e-mail: naevstigneeva@yandex.ru

The analysis of the dynamic and energy characteristics of water circulation in the northern part of the Black
Sea was performed on the basis of the assimilation in the numerical model of the data of three hydrological
surveys in 2016, carried out on expeditions of 87, 89 and 91 cruises of the R/V Professor Vodyanitsky (sum-
mer, autumn and autumn-winter seasons). Numerical experiments were implemented on a horizontal grid
(~1.6 km X ~1.6 km) with 27 vertical horizons and an atmospheric effect close to the real one was used.
A procedure of assimilation of the observational data was based on the Kalman filter, taking into account the
heterogeneity and nonisotropy of the errors of the estimates of the temperature and salinity fields. The inte-
gral energy terms in the kinetic and potential energy budget equations for three seasons were estimated. In the
summer season, there was a slight weakening of the RC and the main mechanism for the formation of anti-
cyclonic eddies near Sevastopol and near the southeastern shores of Crimea was baroclinic instability of the
current (as evidenced by the increase in the slope of isopycnical surfaces and negative values of the work of
the buoyancy force). An anticyclonic eddy near Yalta with a radius of about 25 km was generated due to the
development of shear instability of the current. In the autumn season, the RC jet was pressed to the shore and
there was a decrease in the number of eddies in comparison to the summer season. The formation of anticy-
clonic eddies with a radius of about 35—40 km in the western part of the region was caused by barotropic in-
stability of the current, the formation of eddies along the Crimean coast — by baroclinic instability. In the au-
tumn-winter season, the RC had a pronounced jet character and there was an increase in the processes of ba-
roclinic instability with the generation of eddies of different scales between the coast and the RC, as well as in
the area, located between 31.5 and 33° E, with the weakening of the wind effect. During all seasons, small-
scale anticyclonic and cyclonic eddies could be generated along the western and eastern coast of Crimea in
the upper layer when current flowed around the coastline and inhomogeneities of the bottom topography un-
der the action of weak winds.

Keywords: Black Sea, numerical modeling, high spatial resolution, observational data assimilation, meso-
scale and submesoscale eddies
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