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AnHomayus

Lens. Llens pabOTHI — YUCIEHHOE UCCIIEA0BAHNE H3MEHEHNS TEPMUIECKON CTPYKTYPBI BEPXHETO CIIOS
UepHOTO MOPSI BO BpeMsI CE30HHOTO 3UMHETO OXJIaKAeHHS Ha mpumepe 3uMbl 20092010 rr.
Memoout u pesyrbmamei. Vcrions3oBanack COBMECTHasl Me3oMaclITabHas MOJENb MOpe — aTMocdepa
NEMO-OASIS-WRF (NOW) ¢ paspemieHneM 2 KM, cocTosiIasi U3 Mopckoit Moxenn NEMO u atMmo-
cheproil Monenn WRF. Bocripon3BeieHbl H3MEHEHHS, IIPOU30IIE/IINE B BEPXHEM CI0€ MOpsI 3a IIe-
prox 01.12.2009-28.02.2010, 1 paccMOTpeH BPEMEHHOH XOJ TEMIIEPaTyphl BOJBI Ha pa3HbIX TIIyOH-
Hax. JI;1 XapakTepHOH TOYKH B ITyOOKOBOIHOW YacTH MOPS IMPOJEMOHCTPHPOBAHO YBEIHUIECHHE CO
BpPEMEHEM TOJIIWHBI BEPXHETO KBa3HOAHOPOIHOTO CIOSI ¥ OMYCKAaHHE BEPXHEH IPaHUIIBI XOJIOIHOTO
MIPOMEKYTOYHOTO CJIOSI B Pe3ybTaTe BOBIEUEHHs OoJiee XOIOTHOM BOIBI B BEPXHUH Ooliee TeIUIbIit
KBa3uOHOPOHBIN cioi. Takxke moka3aHo, YTO OIyCKAHWE BEpXHEW IPaHMIbl XOJIOJAHOTO MTPOMEXKY-
TOYHOT'O CJIOSI COTIPOBOYK/AAI0CH NOBBIILICHUEM €TI0 TeMIepaTypbl. [IJIs onucaHus 3BOMIOLUH 3TOTO CJI0S
BO BpeMs 3MMHEr0 OXJaXJCHUs NPEJIOKEHBI 1Ba KPUTEpUs — MUHHUMAJbHAs TeMIIepaTypa B Clloe
0—120 M 1 pa3HOCTb MeXy ATOM BEJIMUNHON U TeMIepaTypoil HoBepxHocTH Mops. [lomydeHs! BepTu-
KaJIbHbIE pa3pe3bl TeMIIEPaTyphl Ha Pa3HbIX CTaJUSAX 3UMHET0 OXJIaXKCHUS U PACCMOTPEHBI OCHOBHBIE
HM3MEHEHUs], IPOU30LIe IINe B TEPMUUECKON CTPYKTYpe BEPXHEro ci10s Mops. B wactHOCTH, ITOKa3aHo,
9TO B MPOIECCE 3UMHETO OXJIAXK/ICHHUS XOJIOJHAs, HO MEHee COJICHast BOJIa CeBEpO-3aIla{HOTO Imeb(a
HE CMEIHMBANach ¢ BOJAMHU OTKPBITOrO MOPS M3-3a HAIMYHS OONBIIOr0 TOPHU30HTAIBHOTO I'paieHTa
TUTOTHOCTH.

Bb1600w1. I1pu onvrcaHNM CE30HHOTO 3MMHETr0 H3MEHEHUS BEPXHETO KBa3HOIHOPOJHOTO CII0ST HE00XO-
JIMMO YYHUTBIBATh HE TOJIBKO TEIUIOOTAa4yy B aTMOC(hepy 4epe3 BEPXHIOI TPaHHMILY, HO U BEPTUKAJIBHBIN
TypOyJIEeHTHBIH 0OMEH uepe3 HIKHIOI rpaHuily. Bo BpeMsi CE30HHOTO OXJIQXAEHHSI BEPXHEro KBa3H-
OJJHOPOJIHOTO CJIOSl HE BCE HAKOIJIEHHOE 3 JIETO TEIUIO YXOJUT B aTMocdepy: 4acTb, XOTS U HeOOIb-
11as, epeacTcs Ha HIKeJexKalue ypoBHH, IPUBOAS K YMEHBIICHUIO X0JI0/103a11aca X0JI0IHOTO Mpo-
MEXYTOUHOTO CJIosl. BinsiHne rpaHIYHBIX YCIOBUI B BHE NMPHUTOKA BOJ C JPYTMMH CBOWCTBAMH W3
MpaMOpHOTO MOPSI MOXKET NIPHUBECTH K TOSBICHHUIO 00JIacTe|, TJIe XOJIOIHBIN IPOMEXKYTOTHBIN CIIOH
XOTS M OTCYTCTBYET (popManbHO Kak CIIoi Mex 1y AByMs m3oTepMamu 8°C, HO BBIIEISIETCS KaK IIpoMe-
KYTOUHBIH cioit 6ornee xomoxHo# (Ha 3—4°C) BOABI MO CPAaBHEHHIO C BEPXHUM KBAa3HOJHOPOIHBIM
cnoeM. B Teuenne paccmaTpuBaemMoro mepuoja NepeMelIMBaHUE C BOBJIEUEHHEM Oojee TETIbIX
Y TIPECHBIX BOJ| M3 BEPXHETO KBAa3HOIHOPOJHOTO CIIOSI Ha HIDKEJIEKAIMe YPOBHU ObUIO O0JIee MHTEH-
CHUBHBIM B 3ana;1H01?1 4acTUu MOpA. l_[pezlnononcMTeano OTO CBA3aHO C HEPABHOMEPHBIM OXJIAXKICHUEM
MODSsI B pacCCMaTPUBAEMBbIii TEPHO/I: MOTOK TEILIa, HAPABJICHHBIN OT MMOBEPXHOCTH MOPsI B aTMochepy,
yMmenbmaercs ot 200 Br/m? B ceBepo-3anaaHoii yact Mops 10 50 BT/M? B 10ro-BOCTOYHOIA.

KnroueBble ciioBa: Me30MacTabHOE COBMECTHOE MOJICIIPOBAHUE, MOZIENb Mope — atmMochepa NOW,
XOJIOJHBIN IPOMEXKYTOUHBIN CIIOH, 3UMHEee OXJIaxaeHue, YepHoe Mope
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Abstract

Purpose. The work is aimed at studying the changes in thermal structure of the Black Sea upper layer
during seasonal winter cooling in 2009—2010.

Methods and Results. The NEMO-OASIS-WRF (NOW) coupled sea-atmosphere mesoscale model with
the 2 km horizontal resolution is used. The changes in the sea upper layer during the 01.12.2009—
28.02.2010 period are reproduced, and the temporal variability of water temperature at different depths
is considered. For a characteristic point in the deep-sea part, it has been shown that the upper mixed
layer thickness increased with time, whereas the cold intermediate layer upper boundary lowered as
aresult of the entrainment of colder water from below to the upper warmer mixed layer. It is also
indicated that lowering of the cold intermediate layer upper boundary is accompanied by an increase of
its temperature. In order to describe the cold intermediate layer evolution during winter cooling, two
criteria are proposed: minimum water temperature in the 0—120 m layer, and difference between this
value and the sea surface temperature. Vertical temperature profiles at different stages of winter cooling
are obtained, and the main changes in thermal structure of the sea upper layer are considered. It is
particularly shown that in course of winter cooling, the cold but less salty water at the northwestern
shelf does not mix with the open sea waters due to a large horizontal density gradient.

Conclusions. When describing the seasonal winter changes in the upper mixed layer, it is necessary to
take into account not only heat transfer to the atmosphere through its upper boundary, but also the
vertical turbulent exchange through its lower boundary. The heat accumulated during summer in the
upper mixed layer is transferred not only to the atmosphere; its small part also goes to the lower levels,
which leads to an increase of the cold intermediate layer temperature. The influence of boundary con-
ditions, namely the inflow of waters with different features from the Marmara Sea, can result in the
formation of areas where the cold intermediate layer, though formally absent as a layer between two
8°C isotherms, exists as an intermediate layer of colder (by 3—4°C) water as compared to the upper
mixed layer. During the 2009—-2010 winter, vertical mixing including the transfer of warmer and less
salty waters from the upper mixed layer to the lower ones was most intensive in the western part of the
sea. This fact is assumed to be a result of the inhomogeneous sea cooling: heat flux directed from the
sea surface to the atmosphere decreases from 200 W/m? in the northwestern part of the sea up to
50 W/m? in its southeastern part.

Keywords: mesoscale coupled modeling, NOW sea-atmosphere model, cold intermediate layer, winter
cooling, Black Sea
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Beenenne

BaxxHO¥ 0COOEHHOCTHIO BEPTHKAIBHON CTPYKTYPHI BEPXHETO CJIOSI CEBEPHBIX
MOpEH SIBIIIETCS HAIMYHUE CJOS MOHMKEHHOW TeMIIepaTyphl, KOTOPbI BO3HUKAET
B PE3YJIBTATE CE30HHOTO 3UMHETO BBIXOJIAXKUBAHUS C IOBEPXHOCTH MOPSL. DTOT CJIOH
OTPaHUYMBAETCS CHU3Y YCTOMUMBBIM CIIOEM IMOBBILIEHHON COJEHOCTH — TaJIOKJIHU-
HOM M TIEPEKpBIBACTCS B JIETHUM IEPHOA TEIUIBIM BEPXHUM KBa3HOAHOPOIHBIM
cioeMm (BKC) u ce30HHBIM TEpMOKIMHOM. XOJOIJHBIA MPOMEXYTOUYHBIH CIION
(XIIC) xapakTepeH Il CEBEPHBIX MOPEH U palfOHOB C JOCTATOYHO HU3KMMH 3HAYC-
HUSAMH 3UMHEH Temriepatypbl. K HUM oTHocsATcs paiioHsl CeBepHON ATIAaHTHKH,
B yacTHOCTH banTtuiickoe Mope. UepHoe Mope Takke SBIISIETCS TAKUM 0acceitHOM.

B ocnoBe pazsutus XIIC nexuT TepMudecKast CTpyKTypa BEPXHETO CIIOS MOPS,
KOoTOpasi chopMHUpOBaIach Ha 3aKIIOUYUTEILHOM dTalle CE30HHOTO OCEHHE-3MMHETO
BbIXOJakuBaHUs. [1o 3aBepIeHNH CE30HHOTO BBIXONAXXHUBAHUS XOJIOAHBIN CJI0H MO-
YKET 3aHUMAaTh YK€ BCIO BEPXHIOIO YacTh MOPS 1O TOBEPXHOCTH, U B 3TOM CIIy4ae OH
y>Ke He ABIseTCs MpoMexKyTouHbIM. [locieaytomee pa3BUTHE 3TOM XOJI0HON 00Ia-
CTH C Ha4aJIOM CE30HHOTO Harpena U B JaIbHEHIIIeM CTAaHOBJIEHHE €€ KaK IPOMEXKY-
TOYHOT'O CJIOSI, PACIOIATAIOIET0Cs MOl JIETHUM CE€30HHBIM TEPMOKIMHOM, 3aBUCHUT
OT psina (GaKToOpoB, TAKUX KaK CKOPOCTH AWCCHIIALMH U aBEKTUBHBIX MPOIECCOB
B camoM cioe. CorflacHO JaHHBIM 00pabOTKU Pe3yNbTaTOB OYHKOBBIX U3MEPEHUI
B MOpe, BpeMsl )Ki3HA n30rpoBaHHOTro XI1C MoxkeT moxXoauTs 10 ABYX-Tpex et [1].

OcHoBHoOl npuunHOi oOHOBIeHUS XIIC sBIsieTCS HEpaBHOMEPHOE CE30HHOE
OXJIAXKJICHHE BEPXHEro ciosg YUepHOro Mopst B OCeHHe-3UMHUUI nepuop. Kak us-
BECTHO, B TJTyOOKOBOJHOW YacTH MOpsi HaubOoee cuibHoe oxnaxaeHue BKC mpo-
UCXOIUT B LEHTPAJBbHBIX YACTIX 3aMaJHOTO0 M BOCTOYHOTO LHUKIOHUYECKUX KPYTo-
BOPOTOB, B MEJIKOBOIHON 4acTH — Ha ceBepo-3anagnom menbde (C3II) ! [2, 3].
BriocneicTBrm 3TH 60I1€€ XONOAHBIE BOJIBI PACTIPOCTPAHSIOTCS HAa OCTAIBHYIO YaCTh
MOpSI: OIYCKAarOTCS BJIOJb OCHOBHOTO NMUKHOKJIMHA K NepudepusiMm BOIOBOPOTOB,
a TaKKke IepeHocsTcs BAONbOeperoBbIM OCHOBHBIM YEpHOMOPCKUM TEHYEHHEM
(OUYT) u cBA3aHHBIMH C HUM NPUOPEKHBIMH ME30MACIITA0HBIMU BUXpsMU [4—06].
[ToMuMO IIMTETHHOTO M MOCTETIEHHOTO CE30HHOTO OXJIaXKIeHHUs Ha YepHOM Mope
TaKXXe CIy4aloTCsl KOPOTKHE Mepro bl HHTeHCUBHOTO oxnaxaeHuss BKC Bo Bpems
BTOPKEHHM XOJIOAHOTO BO3yXa (B 3amaiHoi 9acTu Mops) [7, 8] 1 HOBOpOCCUICKO#
O0psl (B BOCTOYHOM YacTH) [9].

X0JIOAHBII MPOMEXYTOUHBIH C10M B YepHOM MOpe — JOCTaTOYHO N3MEHUYMBOE
BO BpEMEHH fABJIEHHE, JJISl KOTOPOTO XapaKTepHa MEXI0/I0Basi N3MEHYHBOCTh. Mc-
cie0BaHMs MeXrojoBoi n3MeHurBocTy XI1C npoBounnch HEOAHOKPATHO KaK IO
naHHbpM Habmogennid [10, 11], Tak ¥ mpu MOMOIIM YHCIEHHBIX Moxeneit [12].
B wactHOCTH, OBLIIO OOHAPYKEHO, YTO B HEKOTOPBIE OBl HAOIIOIAI0TCS ¥ TIEPHUOBI
orcyrctBusa XIIC. B mocneanee necsaTiieTHe 3Ta TEHACHINS 3HAYUTEIHHOTO 0cal-
nenus u aaxe ncuesnosenus: XIIC obcykaaercs B IUTEpaType M MHOTIA CBSI3bIBA-
€TCs ¢ II100aIbHBIM U3MEHEHHUEM KJIMMaTa B CTOPOHY noteruienus [13—15].

! @unnunos [, M. Tnpkynsinwst v crpykrypa Box Heproro mMopst. Mocksa : Hayka, 1968. 136 c.
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TunmraaeIM TIPEMEPOM BpeMEHHON w3MeHInBOCTH XIIC sBIIseTcsS TEpHon
2009-2010 rr. > Hike Ha yKa3aHHOM MPUMEPE OYIET PACCMOTPEH MPOLIECC 3aTyXa-
aust XIIC B xoje 3uMHero Beixojaxkusanusa B konie 2009 — nayane 2010 r., koto-
PBIii OBUT YUCIICHHO BOCIIPOM3BENICH B COBMECTHOM MoAeM atMmocepa — MOpe C BbI-
COKHM IIPOCTPaHCTBEHHBIM pa3penienueM. B npenpinyieii Hameit padote [7] Ha 60-
Jiee KOPOTKOM BPEMEHHOM MHTEpBajie B 5 IHEH ObLIN MPOBEACHBI YNCICHHBIE IKC-
MIEPUMEHTHI IO ONPEIETICHNIO YyBCTBUTEIBHOCTH K OTAEIBHBIM (QU3NUIECKUM MeXa-
HU3MaM (OPMHUPOBAHUS TITyOOKOTO MPOHUKAIOIIETO OXJIaXKICHHSL.

KpaTtkoe onucanue 4ucJa1eHHOT0 MOAJIMPOBAHMSA

Bri6op mapameTpoB coBMmecTHON Me3zomaciiTabHoit monemun NEMO-OASIS-
WRF (NOW) [16], cocrosiieit u3 atmochepHoit moaenu WRF u MOpPCKOW MOAETH
NEMO, 6onee neTanbHO ONMCaH B HAIKMX MPENbIIyIIUX padoTax (cM., Hamp., [7]).
[IpocTpaHcTBEHHOE pa3pelIeHuE MPU MOJAEIHUPOBAHUU COCTABISLIO 2 KM. B aTtMmo-
cepHOl MOAETH NCIIONB30BANIOCh 37 BEepTHKAIbHBIX YPOBHEH, B MOPCKOH — 75, U3
KoTOpbIX 38 pacmonaranuck B Bepxaem 100-meTpoBoMm cioe. s mapamerpusanmu
IJIAHETAPHOIO IOrpaHu4yHOro ciosi B WRE wucnons3oBajace cxema Yonsei
University scheme. Ins mapaMeTpu3alii BEPTUKAJIBHOTO TYpOYJIEHTHOTO IepeMe-
muBaHust B NEMO npumensiiachk cxema Generic Length Scale. Pe3ynbTaThl MOze-
JUPOBAHUS BBIBOAWINCE C maroM 1 4. HayanbHble ycioBus U1 MOPCKOM MOJENH,
a Takke penbed aHA OBUTH B3ATHI U3 TII00anbHOTO peananusa Copernicus ¢ paspe-
menuem 1/12°, a HauabHBIEe M TPAHUYHBIC YCIIOBHS AJIsI aTMOC(EPHON MOJIENN — U3
peananuza ERAS. Pacuer Obin Havat 1 gexadps 2009 r. u mpomoixkancs 1o 28 ¢es-
pans 2010 . Ilpu sToM B aTMocepHON MOAETH MCHOIB30BAIIOCH CHEKTPAThHOE
«IIPUTSATUBAHUE» — METOJI, IPH KOTOPOM aTMOC(EpHBIE TIOJISI BO BPEMsI MOJIEIIUPO-
BaHUsI KaX/ble 6 4 KOPPEKTUPYIOTCS (MMOATATUBAIOTCSA K KPYIMHOMACIITAOHBIM T10-
JISIM peaHan3a).

BepTukajibHas CTPyKTYpa BepXHero cJjosi Mops

Ha puc. 1 mokazan BpemeHHO# X0 TemnepaTypsl noepxHoctu mops (TIIM)
u TeMnepaTypbl Ha riryOuHax 60 um 80 M, a TakkKe CKOPOCTH NMPUBOJHOIO BETPa
Y CYMMapHOTO (SIBHBIN + CKPBITHIA + KOPOTKOBOJHOBBIN + JUIMHHOBOJIHOBBIH) TO-
TOKa Teria OT MoBepXHOCTH. BuaHo (puc. 1, ¢), 9TO B TeueHue MEepPBBIX ABYX MeCs-
LIEB CE30HHOI'0 3MMHEr0 OXJa)KJEHHUs MOBEPXHOCTHAS TEMIEepaTypa MOYTH MOHO-
TOHHO yMmeHbIanack ot 14°C o munumanbsHoro 3Hauenus ~ §°C. Ha rpadukax
TEeMIIepaTypbl TAKKE BUIHBI HHEPIIMOHHBIC KOJICOaHHsI C TEPHOJIOM ~ 17 4.

BaxxHo# 0cOO€HHOCTBI0, HapyIIAIOIIEH CPEAHIOI0 CKOPOCTD OXJIaKACHUS BEPX-
HEro CJIOS, SIBJIAIOTCA JIBAa 3IM30Ja PE3KOT0 yBEITHYEHHUS CKOPOCTH IOHMKEHUS
TIIM: 12—16 nexabps 2009 r. u ocoberno 22—27 suBaps 2010 r. (BeIIeTICHBI Ha
puc. 1, ¢ YepHBIMH KPYKOUYKaMH). XOPOIIO BUIHO, YTO OHH COTIPOBOKAAIOTCS Pe3-
KHM TOBBIIIEHHEM CKOPOCTH MPUBOJHOIO BETPA M YBETUYEHUEM MOTOKA TEIJIa OT
noBepxHocTH Mops B arMoctepy (puc. 1, a, b). [locnenuuii OTMEUEHHBIH 3MU30/,

2 fApoesas JI. A., E¢pumos B. B. UncneHHOE MOJETMPOBAHHE 3UMHET0 BBIXONAKHBAHHS UepHOro
Mopst // Mopst Poccun: coBpeMeHHbIE METOIbI NCCIACTOBAHUI M UX MPAKTHYCCKUAE MPUMCHEHHS © Te-
3uchl nokianos VIII Beepoccuiickoit HayuHoit kondepenin, CeBactomnosb, 23-27 ceHtsops 2024 r.
Cesacromons, 2024. C. 224.
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OTIpEJICIICHHBIN KaK CITydaid XOJOIHOTO BTOPXKEHHUS BO3Ayxa B atMochepy UepHo-
MOPCKOT'O perroHa, Obl1 paCCMOTpPEH panee [7].

W3 puc. 1, ¢ Takxke BUIHO, 9TO B IekaOpe u saBape m3meHenns TTIM (rpaduk
ssf) HEKaK He oTpaxkaroTcs Ha Temmepatype XIIC (rpadukn tso 1 f30). Haumnas ¢ ges-
paiis TTIM omyckaetcs Hike 8°C 1 KoJleOaHUs TeMIepaTyphl Ha TPEX YPOBHSX TPO-
HCXOJIAT MPUMEPHO B OIMHAKOBOM (haze. DTO TOBOPUT O TOM, YTO BEPTHUKAILHBIM TIC-
pememnrBaHNeM B (eBpasie 0XBaueH BECh BEPXHUI CII0# 10 T1yOonHBI 80 M.
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P u c. 1. BpemenHsle n3MeHeHHs B Touke 32° B. 1., 43,5° c. m1. 3a mepuox 01.12.2009-28.02.2010 r.:
a — CKOpocTH BeTpa Ha BeicoTe 10 M; b — CyMMapHOTO TIOTOKA TeIlIa; ¢ — TEMIIepaTyphl BOJABI Ha TO-
BEPXHOCTH U Ha riyounax 60 u 80 M (YepHBIMH KpY)KKaMH{ BBIAEIEHBI /1B CIydas CKauKOOOpa3HOro
MOHM)KCHHS TEMIIEPATyphl TIOBEPXHOCTH MOPS)

Fig. 1. Temporal changes of wind speed at the 10 m height (a), total heat flux (») and water temper-
ature at the surface and at depths 60 and 80 m (c¢) at point 32° E, 43.5° N for the period 01.12.2009—
28.02.2010 (two cases of sharp drops in sea surface temperature are highlighted by black circles)

Ha puc. 2 nokazano u3MeHEeHHE BEPTUKAIBLHONU CTPYKTYPBI MOJIS TEMIIEPATYPhI
B XO0JI€ pPACCMOTPEHHOTO MEPHOA 3UMHETO OXJIAKICHHSA. XOPOIIO BBIPAKEH BEPX-
HUW KBa3UOJHOPOJHBIN CIOM, TEMIIEpaTypa KOTOPOTO CO BPEMEHEM ITOHMKAETCS 10
8°C, a rmyOuHa yBEIMYMBAETCS OT MEPBOHAYAILHOIO 3HaYeHUS 35 M g0 > 50 .
Bropas xapakrepHast ocobeHHOCTh TpaHchopmalu XIIC 3akarodaercs B yMEHb-
LIEHUH €0 TOJILIMHBI BILUIOTh 0 MCYE3HOBEHMS KaK MIPOMEKYTOUYHOIO XOJIOAHOTO
cnos. [Ipu 3ToM BUHO, 4TO yMeHblIeHHe ToamuHbl XI1C nponcxoqur BeiaencTsue
OITYCKaHUS BEPXHEH I'PaHUIIBI 3TOTO CIIOSL.
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bosee HarmsaqHO XapakTep M3MEHEHUS [1apaMEeTPOB BEPXHETO CIIOSI B XOZE ce-
30HHOTO BBIXOJI)KMBAHMSI TOKA3bIBAIOT BEPTHKAIBHBIE MPOGUIN TeMIIEPaTypEhl,
TpaJIneHTa CONCHOCTH dS/dz W 4aCTOTHI IIABYYECTH IV, IPUBEICHHBIC HA pHC. 3 JIIs
TOM K€ TOYKH, YTO U Ha puc. 2. IIpodunn mokazaHsl 11 TpexX MOCIEI0BATEIbHBIX
MOMEHTOB BpeMeHu: 3 jpekadpst 2009 r. (Hauano pacuera), 20 staBaps 2010 r. (cepe-
JIHA, HETIOCPEACTBEHHO 10 Hayalla TOCJIEAHEro 3MU30/a XOJOJHOTO BTOPKECHUS)
u 28 despamnst 2010 r. (koHew pacdera). XOpoIIo BUAHA YKa3aHHAS BBIIIE OCOOCH-
HocTh TpaHchopMmaruu XI1C Ha 3aKITIOYUTEIHLHOM 3Tarle ero uCYe3HOBeHUs. Dusn-
YECKMM MEXaHHU3MOM 3TOTO SIBIICHHS, T. €. TOHMKEHUSI er0 BEpXHEel rpaHuIIbl, SBIIS-
eTCsl BOBIIEUeHHE 0oJiee XOIOIHOM BOJBI B BEPXHHUN O0Jiee TETIbIA KBa3HOIHOPO/I-
HBIA cioi. OTMETHM, 9TO caM MeXaHW3M BOBIIeUeHHs Ha HIbKkHeH rpanune BKC Ha
Ha4aIbHOM 3Tare OCEHHETO 3ariTy0JIeHNs XOPOILO H3BECTEH U OB IPEAMETOM MHO-
rux uccnegoBanuii [17].

yGuna, M

01.12 06.12 11.12 16.12 21.12 26.12 01.01 06.01 11.01 16.01 21.01 26.01 01.02 06.02 11.02 16.02 21.02 26.02 01.03
2009 2010
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Temneparypa, °C

P u c. 2. V3MeHeHNe BepTHKAIBHBIX MIPOQIMIICH TeMnepaTrypsl B Touke 32° B. 1., 43,5° ¢. 1I. 32 Ieprox
01.12.2009-28.02.2010 r. [Tone Temmepatypsl CrIaXeHO 0 BPEMEHH C UCTIOJIE30BAHUEM CKOJIB3SIIECTO
cpenHero 1o 17 Toukam

F i g. 2. Change in vertical temperature profiles at point 32° E, 43.5° N for the period 01.12.2009—
28.02.2010. The temperature field is smoothed in time using a sliding average of 17 points

Onyckanue BepxHeit rpanuibl XI1C B 1exa0bpe v sHBape COMPOBOXKIACTCS YCH-
JICHUEM TajiokiiiHa (puc. 3, b). B oTinume ot TemMmeparypbl COJIEHOCTb BOJ HU3MEHSI-
€TCsl TIIaBHBIM 00pa30M 3a CYET aJIBEKI[MH U BEPTUKAILHOTO ITePEMEIIUBAHUS, BIU-
STHAE MCTIAPEHMS C TIOBEPXHOCTH MOPS MaJIo: 3a TPHU PACUETHBIX MECSIa CyMMapHOe
VM3MEHEHHUE COJIEHOCTH Ha MMOBEPXHOCTH MOPS B pACCMATPUBAEMON TOUKE COCTABUIIO
< 2% (mns cpaBaenuss — m3meneHne TIIM coctaBiso ~ 40%). BugHo, 4uto yxke
MoCIie MEePBOr0 MECsAlla pacueTa TeMmIlepaTypa BOJbI B PacCMaTpPHBAeMON TOUKE
c1abo MeHseTcs ¢ riyOuHOH (puc. 3, @) U yCTOWuYHBas CTpAaTH(HUKAIUSI B CIIOE
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40—60 M obecrieurBaeTCS HCKITIOYUTEIEHO BEPTUKAIBHBIM TPAAHCHTOM COJICHOCTH.
Kak BunHo u3 puc. 3, b, ¢, rpaduxu dS/dz u N nns stHBapst ¥ peBpaiisi 0O4eHb OX0XKH.
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P u c. 3. [Ipodunu Temneparypsi (@), BEpTHKATBHOTO MPAJNCHTA CONICHOCTH (b) ¥ YaCTOTHI IJIABYUECTH
(c) B Touke 32° B. 1., 43,5° c. m. B nekabpe (uepHas kpuBasy) 2009 r., ssHBape (kpacHas) U (eBpaie
(cumsa) 2010 T.

Fig. 3. Profiles of temperature (@), vertical salinity gradient (b) and buoyancy frequency (c) at point
32° E, 43.5° N in December (black curve) 2009, January (red curve) and February (blue curve) 2010

I'paduky 9acTOTHI TUIABYYECTH XOPOIIO OMHUCHIBAOT ucuezHoBeHue XIIC: mo
Mepe BBIPABHUBAHMS TEMIIEPATYPHI 10 TIIyOHHE YacTOTa IIAaByYECTH YMEHbLIAETCS
(puc. 3, ¢). Makcumym N npuxonurcs Ha HkHIO0 rpanuny BKC u mo mepe 3a-
[IIyOJICHUSI 3TOTO CJI0S TaKKe CMEIIAeTCs] BHU3.

Kax BuanO u3 puc. 2, 3, onmyckanne BepxHeil rpanuniibl XI1C Takxe conmpoBox-
JTa€TCsl TIOBBIIIEHUEM €0 TEMIIEpaTyphl: B TEUEHUE ABYX MECSIEB MUHUMAaJIbHAs
temmepatypa B XIIC B paccMaTrpuBaeMoii Touke moBsimaetcst oT 7 g0 8°C. Takum
oOpa3om, Bo Bpems ce3oHHOTO oxyaxaeHuss BKC He Bce HakoruieHHOE 3a JIeTO
TEIUIO YXOIUT B aTMoc(epy: 4acTb, XOTA U HeOoJbILas, EpeaaeTcsl Ha HIKeJIexKa-
LI1e YpOBHH, MPUBOASL K yYMeHbIIeHUI0 Xonoao3anaca XIIC u ero ucue3HoBEHHIO
KaK TPOMEXYTOYHOTO T10 TITyOHHE CIIOSI.

IIpocTpancrBennas crpykrypa XIIC
Onucanne npoctpancTBeHHoro pacupenenenus XI1C B YepHom Mope B oTin-
YHUe OT OTAENBHBIX IAPAaMETPOB MOPCKOU CPEJIbl, TAKUX KaK TEMIIEPATYpa UJIU COJIe-
HOCTb, JOCTaTOYHO YCIJIOBHO BCIIEJICTBUE HEONPEICICHHOCTH U W3MEHYUBOCTH
MOPCKOM T'MJIPOPU3NYECKUI )KYPHAJL Tom41 Nel 2025 11



onpenenstonux ero mapamerpoB. Tpamummonro XIIC B YUepHoMm Mope omnpezaens-
eTcsl Kak clIoi B rpaHuuax u3orepMm 8°C, HO B MOCIEIHEE BPEMs UCHOIb3YIOTCA
taroke kpurepun 8,35 u 8,7°C [18]. Cpennsist rrybuna 3aneranust XIIC B Ueprom
Mope cocTaBisgeT 60 M, OTHAKO B IOTPAHUYHBIX OOJACTSAX OHA MOXKET OITYCKAThCS
10 100—120 m. [TosToMy, 4TOOBI HATJISAHO MOKa3aTh, KaK M3MEHSUIOCH IPOCTPaH-
crBeHHoe pacnpenenenue XI1IC B UepHoM Mope, ncHonb3yeM He (hopMalbHbIE KpH-
TEPHH, a HETIOCPEACTBEHHO IT0JI TEMIIEPATYPHI BOJIBI HA Pa3HBIX TITyOHMHAX.

Ha puc. 4, a, ¢, e 111 TpeX MOMEHTOB BPEMEHH MMOKa3aHO NMPOCTPAHCTBEHHOE
pacmpeeneHre MUHUMAaIbHOH TeMIIEPaTyphl BOABI (#min) B BEPXHEM CJIO€ TOJIIIWHON
120 ™, T. e., o cyTH, Temnepatypa ssapa XIIC. CtpenkamMu 0003HaYeHBI TEICHHUS Ha
riyoune 20 M. Ha puc. 4, b, d, f 114 Tex e MOMEHTOB BpEMEHH TOKa3aHa pa3HUIA
(Af) MEXIY tmin U TEMIIEPATYpOH TIOBEPXHOCTH MOPSI, UTO MO3BOJISIET OMPEACIIUTD
nepenaj temnepatypbl Mexay BKC u sapom XIIC. Ota BennumHa MOXKET UMETh
BaykHOE 3HaueHHe npu paccMorpernu XIIC kak omHOTo U3 (GaKTOPOB IKPaHUPOBA-
HUS TeI10- 1 MaccoooMmena mexay BKC u ranokiuHoM.

Kak BumHo u3 puc. 4, a, b, B Hayalle WHTEHCHUBHOTO 3UMHETO IOXOJIOJaHHUS
B MEJIKOBOJHOM yacTh Mops ceBepHee 44,5° ¢. 11., a TaKkKe BJIOJIb 3aI1aJHOTO U I0T0-
3armagHoro MoOepekbs TeMmIepaTypa BOJABI BO BCEM cCIIO€ MO JHA Obla BHIIIE
11-12°C. B obnacTu riayoun < 30 M cJIoi XOpOIIIOo MepeMeliaH 0 BePTHKAIH, Tie-
penan temreparyp |A¢| < 0,1°C. B riry00KOBOJHON YacTH MOPS XOPOIIO BBIPaKEH
XIIC: Temnepatypa ero siapa coctapisieT 7—8°C, a Af U3MEHSETCS B AUAMNA30HE OT
—8 10 —4°C. UckiroueHneM sBiseTCs 00JIaCTh MOBBIIEHHBIX 3HAYEHUHN fmin B FOTO-
3araHoi yacT Mopsl. TaMm TeMneparypa oT HOBEPXHOCTH 10 rTyOuHBI 120 M BhIie
9-10°C, 1. e. popmansro XIIC otcyrcTByeT. [IpndnHOit 3TOMY SBISIOTCS TITyOWH-
HBIE MOJIO’KUTENbHBIE aHOMAJIUHY B TIOJISIX TEMIIEPATYPhI U COJIEHOCTH, KOTOPbIE BO3-
HUKJIA BCIIEJICTBHE MTPUTOKA O0Jiee TEIUTBIX U COJICHBIX BOJ M3 MpaMOpHOTO MOpsi.
OTMeTHM, 9TO 3TH aHOMAJINH MPUCYTCTBYIOT B HAYAIBHBIX YCIOBHSIX IS MOPCKO#
monenn NEMO, 1. e. B naunbix Copernicus. Ha ocHoBanuu puc. 4, a, b MOXHO cyie-
natb BbIBOJ, 4To oTcyTcTBue XIIC mo ¢opmanbHOMY MPU3HAKY KaK CIOS MEXKITY
n3otepmamu 8°C He BCeT/la O3HaYaeT OTCYTCTBHE Tepernaaa TEMIepaTyphl C TIyou-
HOM. B 0051acTH NOBBIIIEHHBIX 3HAYEHUH fmin TIEPETIAL] TEMIIEPATYPHI MEXIY SIPOM
npomexyrouHoro ciosi 1 BKC moxer nocturats 4°C.

Iore mpunoBepXHOCTHBIX TEUEHUH, BOCIIPOM3BEACHHOE B MOJIENH, COAECPIKUT U3-
BECTHBIE 0COOCHHOCTH IUPKYIAMK YepHoro Mops. B wactHocTy, Ha puc. 4, a BeIACIA-
I0TCSl IPUOPEIKHBIE aHTHIUKIOHHYeckre BUXpH B obnactu OUT, takue kak CeBacTo-
nosbekuit, Kammakpekuit n bocdopckuii kpyroBopotsr ¢ nieHTpamu (32,5° B. 1., 44,5°
c. mw), (29,2° B. 1., 43,7° c. m1.) u (28,5° B. 1., 42,5° c. 111.), a TAKKE XapaKTEPHBIN IS
3UMBI [IMKIIOHMYECKUIA KPYrOBOPOT B FOTO-BOCTOYHOM YTiIy Mops (41° B. 1., 42° ¢. 111.).

Ha puc. 4, ¢, d noka3aHsI Te e T0JIs, 9YTO U Ha puc. 4, a, b, HO TO3THEE, Yepes
MOJITOpa Mecsla Nocie Havyajla pacueTHOro nepuoa. Kak BugHO, B ceBepHO YacTH
MOpPSI eIlIe COXPaHAETCs YeTKasi TPaHuIa MEeKAy OoJiee TETITBIMU U MEHEE COJICHBIMU
Bosamu C311 1 npubpesxHoit o6acTu 1 6osee IIOTHRIMU BOJJAMH OTKPBITOTO MOPSI.
TemmnepaTypa BOJAbl B MEJIKOBOJHOM YacTU €Ill€ OTHOCUTENBbHO Benuka, > 9°C.
U Tonwko ceBepHee 44,5° ¢. 1., B o0sacTy riyouH < 30 M, HaOJIFOJAIOTCS XOJI0HBIE
Boxbl ¢ Temmeparypoi 6—7°C. B rmyOokKoBOOHOW YacTH Mops 3HaueHHe |Af|
MEHbIIIE, YeM B Hayajle pacuera, U COCTaBIsAeT B o0CHOBHOM 2—4°C.

12 MOPCKOM T'MJIPOGM3NYECKUI XKYPHAJL Tom41 Nel 2025
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Puc. 4, ¢, e xopoI1110 OKa3bIBACT, KAK IOBIMSAIM TEUEHUS HA IPOCTPAHCTBEHHOE
pacnpenenenue temmnepatypsl Bonsl. [lox BimusHuem OUT rmyOuHHAs aHOMaus
TEIUIBIX COJICHBIX BOJI U3 FOT0-3aI1aIHON YaCTH CMECTIIIACH BIOJIb T0OEPEXbs B IICH-
TPaJIbHYIO, @ 3aTE€M B IOI0-BOCTOYHYIO YacTh MOPA. OTa aHOMAaJIHs ObUla HEMHOTO
3axBaueHa 3amaJHbIM MUKIOHHYeCKHM KpyroBopotoMm (3LIK), B pesynbTare uero
B I0r0-3aMaAHOM YacTy MOpPs HAOIFOIAI0TCSI HEOONbIINE MOJI0KUTEIIbHBIE AaHOMATH
fmin JJ@KE TIOCIIE TOT'O, KAK OCHOBHAsI aHOMAJIMsI CMECTHIIACh Ha BOCTOK.

Puc. 4, b, d, f unmoctpupyer, kak npoucxoauT ucueznosenue XI1C B rmydoko-
BOJHOM 4acTH MOpsI B pe3yJIbTaTe 3UMHETO BBIXOJA)KMBAaHUS U BEPTUKAIBHOTO IIe-
pememmuBanusi. Kak BugHO U3 puc. 4, f, depe3 1Ba Mecdla Iocie Hadajga pacdyera
BIOJIH ceBepHO# BeTBM OUT, B KepueHCKOM ITUKIOHHYECKOM KpyroBopote (36° B. 1.,
44,5° c. m1.), a Takxke Ha nepudepun 31K |A¢| He nmpesbimaer 0,1°C. 3neck npounso-
[IUIO BBIpAaBHUBAaHWE MO0 TIIyOWHE TEeMIlEpaTypbl B BepxHeM 120-MeTpoBOM cioe
U, cootBeTcTBeHHO, XIIC ucues. Ilocne nByx mecsues 3umHero oxuaxaenus XIIC
JIy4Ille BCET0 COXPAaHMJICS B IOT0-BOCTOUHOM YacTH MOp4, T/ie Nepemnaj TeMIeparyp
coctaBisieT —4 ... —2°C B oTJIMUKE OT 3amaHOMN 9acTH, rae Af Mo MOAYJIIO HE Tpe-
Boimaet 2°C.

PaccmoTpuM, Kak M3MEHSIACh BEPTUKAIBHAS CTPYKTYpA MOJISl TEMIIEPaTyphl BO
BCEM MOpE BO BpeMsl C€30HHOTO oxJyaxaeHus. Ha puc. 5 u 6 nias Tpex MOMEHTOB
BpPEMEHH IMOKa3aHbI OIS TEMIIEPaTypbl Ha BEPTUKAJIBHBIX pa3pe3ax, MIPOBEACHHBIX
no 43,5° c. m. m 31,5° B. 1.

Kak BuzmHO M3 puc. 5, B BOCTOUHOW 4YacTW MOpS, 32 MCKIIOUYEHHEM 00JacTh
BOym3n KaBkasckoro moGepesxnsi, Bepxussa rpanuna XI1C pacrnonaraercss HEMHOTO
BEIIIIE, UM B 3aIlaIHOW, pa3HUIIA B TITyOunHe 3aneranus nocturaet 10 m. Puc. 5, a, b
JIEMOHCTPUPYET ONycKanue BepxHen rpanuisl XI1C B mporiecce Ce30HHOTO BBIXO-
JaXuBaHuA 3a cueT yBennueHus Toammuasl BKC: B o6nactu 3anmagnee 31° B. 1. Ton-
mmHa BKC 3a moutu nontopa mecsua yBennuuiach Ha 10 M (puc. 5, b). B Boctou-
HOI YacTu omyckaHue BepxHel rpaHuibl XIIC He3aMeTHO, Tak Kak 37eCch MPOU30-
IIeJT IIOABEM sIJIpa 3TOTO CJI0S B CpeiHEM Ha 8—9 M, BbI3BaHHBIN 3UMHUM YCHJIEHUEM
BOCTOYHOI'O LIMKJIOHUYECKOr0 Kpyropopota. B 3anaanoit yactu noasem siapa XIIC
OBLT MEHBIIIE U COCTaBWI 3—4 M.

Uepes aBa Mecsiia nmocie Havana pacuera XI1C coxpaHusics B OCHOBHOM TOJIBKO
B BOCTOYHOH 4acTh MODp4, TJe TITyOrHa ero 3aneranus coctasisier 40—50 M B obina-
ctu 35-38° B. 1. u 80—90 m BOm3u KaBkasckoro nodepexps (puc. 5, ¢). Otmerum,
YTO K KOHILy pacueTa B OTJEbHBIX 00JacTsaX Ha rryOnHax 60 M BOSHUKAET yXKe Tell-
JIBI IPOMEKYTOUHBIN CIIOH, T. €. cJIoN BOJbI ¢ Oonee Boicokoit (> Ha 0,5—1°C) Tem-
neparypoit mo cpaBHeHuto ¢ TIIM. D10 oOBsiCHSIETCS YCHIIEHHEM OCHOBHOTO Ta-
JIOKJIMHA B TIPOIIECCE CE30HHOTO OXJIAXK/IEHHUS U CBSI3aHHOTO C HUM BEPTHUKAIBHOTO
MepeMeIInBaHMs.

Ha ocHoBanmu puc. 4, 5 MOKHO MPEINONOKUTH, UYTO TIEPEMEIINBAHNE C BOBJIE-
YyeHneM Ooliee Teruibix M npecHbIX BoJ u3 BKC Ha Hukenexaiye ypoBHH ObUIO
HanOoJiee MHTEHCUBHBIM B 3aIlaJHON 4acTH MOpPs.. DTO MOXET OBITh CBS3aHO C He-
PaBHOMEPHBIM OXJIAXKJIEHUEM MOps B paccMaTpuBaeMslil neprof. He npuBoas mi-
JOCTPALWi, YKaXKeM, 4TO MOTOK TeIia, HalpaBJIeHHbIN OT MOBEPXHOCTH MOPS B aT-
mochepy, ymenbinaercs ot 200 Br/m? B ceBepo-3ananHoii yacti Mops 10 50 Br/m?
B IOT0-BOCTOYHOM. DTO, B CBOIO OYepelib, 00YCIOBICHO HEOAHOPOJHBIM pacrpere-
JIEHNEeM TIPUBOJHOM CKOPOCTH BETpPa U TEMIIEpPAaTyphbl BO3yXa: B CEBEPO-3arlafHON
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YacTU 3TH BEJIHYHHBI, CPEIHUE 110 BpeMeHH, cocTaBisiin ~ 10 mM/c u 0°C, B roro-
BOCTOYHOI ~ 5 M/c 1 10°C.

Feps)ieRs o
=
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Tiybnna, m
Temmeparypa, °C

10.01.2010

Iybuna, m

26.02.2010
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P u c. 5. TemmepaTypa BOAbI Ha BEPTUKAIFHOM paspese, MpOBEACHHOM 1Mo 43,5° c. mI., s Tex ke
CPOKOB, 4TO Ha puc. 4. YepHBIM [[BETOM 3aKpalleHa cylia
Fig. 5. Water temperature on a vertical section along 43.5° N for the same periods as in Fig. 4. Land

is shaded in black

[otok Tera oT noBepxHOCTH ((J) — OJIUH U3 IBYX INIABHBIX ()aKTOPOB M3MEHE-
Hus TIIM Hapsany c¢ BepTHKaNbHBIM IepeMmemrBanueM [7]. Mi3mMenenune temmepa-
36000,
Cp by
rine Cp ¥ p — TETIIOEMKOCTh U INIOTHOCTH MOPCKOH BOJIBI; /; — TOJIIMHA MepeMeIaH-
HOTO CJIOA B i-i MOMEHT BpeMeHH (OIpeiensieTcs B MOJIeNIM KaK IIyOMHa YpOBHS,
HIKE KOTOPOro KO3 GHUIMEHTH TypOyIeHTHOr0 0OMEHA He3HAYUTENbHBI); (J;— TO-
TOK TeTuIa B i-it MOMeHT BpemeHH; 3600 ¢ — mar mo BpeMeHH!, ¢ KOTOPHIM BBIBOJIH-
JICh pe3ynbTaThl Mozieuposanus. /i paspesa Ha puc. 5, ¢ NIOHIKEHUE TeMIlepa-
TypHI 3a ABa Mecsma coctaBisieT ~ 4,5—5°C B 3anmaanoit u 3,5—4°C B BOCTOYHOH
r1yOOKOBOJTHON YacTH MOPA.

[okaxkem, KaKk U3MEHSIACH CO BpEMEHEM BEPTUKAIbHAS CTPYKTYpa MOJIeH TeM-
nepaTypsl ¥ II0THOCTH B paiione C311I Ha MepuaoHaIbHOM pa3pese, IPOBEICHHOM
o 31,5° B. A. (puc. 6). B Hagane pacuera roxxkaee 42,5° ¢. 1. XOPOIIIO BBIICISIECTCS

Typsl BKC M0XHO paccunTaTh CyMMHPOBAaHHEM IO BPEMEHH BEINYHH
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MOKa3aHHas Ha puC. 4, @ 00J1aCTh BOJI C TIOBBIICHHON TemriepaTypoii. CpeaHss riry-
6una 3aneranust XI1C Ha pa3pese coctaisiet 60 M, TeMnepaTypa ero siapa MeHsIeTCs
ot 7-7,5°C B ceBepHOit gactu pa3pesa 10 9-10°C B roxHoil. [lepenan TemmnepaTyp
mexay XIIC u BKC maxe B 10)KHOW 9acTh CymieCTBeHEH W coctaBisieT 3—4°C
(puc. 6, a).
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P u c. 6. Temmeparypa BoJbI Ha BEPTHKAIEHOM pa3pese, MpoBeaeHHOM 110 31,5° B. a1. UepHBIM IBETOM

3aKpalleHa cyIa
Fig. 6. Water temperature on a vertical section along 31.5° E. Land is shaded in black

[To Mepe pa3BUTHS CE30HHOTO OXJIAXK/ICHUSI B IPUOPEKHON 001acTH, B palioHe
cBaJia [NIyOMH, BOSHUKAET M YCHIIMBACTCS MPOTHO OCHOBHOTO MUKHOKJIMHA, YTO OCO-
OEeHHO XOpoLIO BUAHO Ha puc. 6, c. Ilocie 3aBepiieHHs 3MMHETO BBIXOJaKUBAHHUS
B 3TOU NMpuOpekHO#t o0Onactu (44,5—44,7° c. 11.) HaOIHOAA€TCA OTHOCUTEIILHO TEIl-
Jas Boja, TeMieparypa kotopoit Ha 1°C Beie, ueM B okpyskaromieit cpeae. Cko-
POCTh BOCTOYHOTO TE€UECHHUS B YKa3aHHOW 00JIaCTU TaKKe JOCTUraeT OOJbIINX 3HA-
4yeHuit, 1o 0,6 m/c (He mokazaHo). Ilo-BuauMoMy, OBBIILIEHHBIE 3HAYEHHSI TEMITEpa-
TYphI B palioHe cBana riyoun nopaepxubatorcs OUT, koTopoe MepeHOCUT TEILTYIO
Boxy (puc. 4, e). [Ipu atom xonomuas Boga C311 He cMemBaeTCst C BOAaAMH OTKPBI-
TOr0 MOps W3-3a HaJM4YUsl OOJIBIIOTO TOPHU3OHTAIBHOTO TPaJMeHTa IUIOTHOCTH
(puc. 6, ¢).
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OTMeTHM, 9TO paCCMOTPEHHBIN MpuUMep U ocobeHHOCTH pa3BuTHsa XIIC oTHO-
CATCS K MEPUONy, KOTZIa MHTCHCUBHOCTh 3UMHETO BBIXOJNa)XMBaHUS ObLIa JocTa-
TOYHO BBICOKOW U TITyOOKO€ MPOHUKAIOIIee OXJIaxaeHue 3axatuino obmacte XIIC.
B Gonee Terubiii 3umunit ce3oH pazsutre X1IC B ciemyromeM roay MpoucXouT Ha
(hoHEe COXpaHUBLIETOCS MOl HUIM XOJIOJHOTO CJIOSI.

3akioueHue

B pabore nHa npumepe 3umbl 2009—2010 rr. paccmorpena 3posrorust XI1C
B IIPOLIECCE CE30HHOTO BBIXOJIAXKMBAHUS. bbI0 1OKa3aHO, YTO IPHU OIMCAHUU 3UM-
Hero n3MeHenus: BKC Hy)XHO yuUTHIBaTh HE TOJNBKO TEIUIOOTAAYY B aTMOCc(epy ue-
PE3 BEPXHIOIO IPaHUILy, HO 1 BEPTUKANBHBIN TypOyJIEHTHBIH 0OMEH uepe3 HIKHIOK
rpaHyily. JTOT MPOLECC NPUBOAUT K IOCTEIIEHHOMY YBEJIWYECHHUIO TEMIEpPaTyphI
XIIC 1 yMEHBIIEHHIO €r0 TOIIIMHBI 32 CUET OIyCKAaHUs BepXHEW IpaHUIIbI.

Bo Bpems 3uMHeEro oxnaxIeHus B pe3yjbTaTe BOBJICUCHUS Ooyiee XOJIOTHBIX
u conensix Bog B BKC mpoucxoaut ycuneHue ranokinHa Ha TayouHax 40—60 m.
3T0 obecreunBaeT coxpaHeHue OOJBIINX 3HAYCHUH YacTOTHI TUIABYYECTH B BEPX-
HEM CJI0€, HECMOTPSI Ha MOYTH IIOJHOE HMCUE3HOBEHHE BEPTHUKAJIBHOTO IPagHeHTa
TEMIIEPATYyPHI.

ITokxazaHo, 4yTO BIMSHUE I'PAaHUYHBIX YCIOBUI B BUJE MPUTOKA BOJ C APYTUMHU
cBolicTBaMHU U3 MpaMOpHOT0 MOPSI MOXKET CYILIECTBEHHO H3MEHUTH POCTPAHCTBEH-
Hoe pacmpenenenne XIIC. B obnactu moBeimeHHBIX TemmepaTtyp XIIC xots u ot-
CYTCTBYET ()OpPMaibHO KaK CIOW MeXIy NByMs u3oTepmamu 8°C, HO MpPOSBISETCS
KaK MPOMEXYTOUHBIN cioi Oosee xomomHoW (> Ha 3—4°C) BOABI IO CpaBHEHUIO
¢ BKC. XonoaHblil mpoMeKyTOUYHBIH €10i1 B 3TOT Iepuo/ (3a HEOOIbIIMMHU HCKITIO-
YEeHHUSIMHU ) 3aHUMAeT OOJIBIIYIO YaCTh MOPSL.

B 3ananHoii yacTi Mopsi ©MeJIo MecTo OoJiee HHTCHCUBHOE MepeMelInBaHme,
4YeM B BOCTOYHOM: Mocie OBYX MecsleB 3uMHero oxnaxiaeHus XIIC coxpaHuics
B OCHOBHOM TOJIBKO B IOT0-BOCTO4HOM yacTH. [lo-Bunumomy, 310 cBA3aHO ¢ Hepas-
HOMEPHBIM OXJIAXK/IEHUEM MOPSI B pacCMaTPHUBAEMBIH IIEPHO/I: TOTOK TEIUIa, HAIPaB-
JIEHHBIH OT TIOBEPXHOCTU MOPs B atMocdepy, cocrasisit ~ 200 Br/m? B ceBepo-3a-
najgHoi yactu mops u ~ 50 BT/M? B FOTO-BOCTOYHOI.

Ha mocTpoeHHBIX 30HANBHBIX pa3pe3ax TeMIlepaTypbl BUJHO, YTO B 3aMaJHOMN
4acTH MOPSI CE30HHOE OXJIaXKIeHHe MpuBeio K yBennueruto Tomuuasl BKC. B Bo-
CTOYHOM yacTH yBenudeHnue TommuuHsl BKC conpoBoxaanock HHTEHCUBHBIM MOIb-
eMoM ocHoBHOTO sifipa XIIC B CBSI3M ¢ aKTUBU3AMMEH 3UMHEH ITUPKYJISIIUd B Yep-
HOM MOpE.

Ha npuBeneHHBIX MEpUIMOHATIBHBIX pa3pe3ax TEMIIEPATYPBbI, INIOTHOCTH U CKO-
pOCTH T€UEHHSI MOKHO BUETD, UTO B pACCMATPUBAEMOM CITydae BEPTHUKAIBHOE pac-
npeaeneHne TEMIIEPAaTyphl B CEBEPO-3aMlaAHOM YacTH MOps, B paiioHe cBajia II1yOuH,
OTIPEEIISIIOCH TTIaBHBIM 00pa3oM TeruibiM OCHOBHBIM UepHOMOPCKHUM TEYEHUEM.
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