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BJUSHUE ONTUYECKUX CBOMCTB BOJIbl HA IMHAMUKY
BEPXHUX CJOEB YEPHOI'O MOPsI B IIEPHUO/, C 1985 1O 2001 I'T.

BriusiHAEe ONMTHYECKHUX XapaKTePHCTHK MOPCKOM BOJBI HA IHHAMHUKY W TEPMOTUHAMUKY
BOJI B BEPXHUX CJI0SX YepHOro MOpsi UCCIIEAYETCSI C MOMOILLBIO MOJEH LIMPKYJISLUU B G-KO-
opAMHaTax, npeacTaBistoliei codoii Bepcuto Moaean POM, 1 6M0ONTUYECKON MOAEH, OTH-
chiBatolIel MPOHWKHOBEHHE KOPOTKOBOJIHOBOM paauauuu B Toiuly Mops. OlieHuBaeTcs
BJIUSIHAE ONTHUYECKOTO COCTOSIHUSI MOPS Ha €ro TUIpOIMHAMHUUYECKUN peXUM B TIEPHOJI KOHLIA
XX croneTnsi, B TE4eHNE KOTOPOTO ONTHYECKUE CBOMCTBA UepHOTO MOps TIpeTepIieBaI 3HA-
YHUTeNbHbIE M3MEHeHMs. COTOCTaBIISIOTCS Pe3yJbTaThl IBYX MOJIENBHBIX PAcuyeToOB IS Tie-
prona Bpemenu ¢ 1985 no 2001 rr., B OTHOM M3 KOTOPBIX ONTHYECKHAE CBOWCTBA MOPCKOM
BOJIBI CYMTAIOTCS HEM3MEHHBIMY, a BO BTOPOM — YUUTBIBAETCS MX TIPOCTPAHCTBEHHO-BPEMEH-
Has MIBMEHYMBOCTh HAa OCHOBE OMIOOTITIYECKON MO ISl yCIIOBHH, TPHOJIKEHHBIX K pe-
ampHeIM. [ 3amaHus aTMOC(hEpHOTO BO3HEUCTBHSI MCTIONB3YIOTCS TaHHBIC peaHaln3a
ERA - 40.

KJIIOUEBBLIE CJIOBA: YepHoe mope, eudpoduHamuyeckutl pexcum, ouoonmuye-
CKasi MOOEJIb.

BBenenune. BayxHbIM BOIIPOCOM MpU MOJICTUPOBAHUM W3MEHUYHMBOCTH BepX-
HUX CJIOEB OKeaHa sIBJIsieTCS MPUpoAa B3aUMOJEHCTBUS OKEaHHMUYECKOW OWOTHI,
OKE€aHUYECKOH NHMHAMHMKM U MPOHUKHOBEHHUS MaJaroulero Ha NOBEPXHOCTh OKea-
Ha U3JTy4YEHUS.

[upKkyaauus okeaHa U MPOLECCHl MEpEeMELIMBAHMS OKa3bIBAlOT CYLIECTBEH-
HO€ BJIMSIHHE Ha OMOJIOTHYECKYIO TPOJTYKTUBHOCTH OKEaHa, MOCKOJIbKY OoJbIast
YacTh HEOOXOAMMBIX MUTATEIbHBIX BELIECTB B BEPXHHE CIIOM OKeaHa MOCTyIaeT
u3 TIyOWHHBIX cloeB. B crBowo odepenb, OMOTa MOIYJMPYET NMPOHUKHOBEHHUE
COJIHEYHOM paJualMu U TeEM CaMbIM KOHTPOJMPYET CTPYKTYpY IOJIsl TeMIeparTy-
pbl U cTpaTHU(UKALIMIO B BEPXHUX CJIOAX OKeaHa. TakuMm o0Opa3oM, CyIIECTBYeT
BO3MOXKHOCTh OOPATHOM CBSI3U MEXKIY OKEaHUUYECKOUW OMOTON U (PU3UYECKUM CO-
cTosiHMeM okeana [1].

CBeToBBIE YCIIOBHSI B MOpPE€ ONpEIEINIOTCS TMOTOKOM COJTHEYHOW DHEepruw,
najialouied Ha MOBEPXHOCTb, U ONTHYECKUMHU CBOMCTBAMH MOPCKOHM cpenbl, a
WMEHHO TOTJIOIEHHEM M paccesiHueM cBeta [2]. Ha monto ¢oTocuHTeTHUECKH
aktuHo# panmaruu — AP (ot 400 mo 700 HM) PUXOIUTCS OKOJIO TOJOBHHEI
BCEii COJTHEUHOM dHepruu. B morouieHrn 1 paccesHUU BeliecTBo (B3BELICHHOE
U pactBopeHHOe). KoaduIMeHTbl MOrIONIEHHs U PacCesHUs CBETa 3aBHMCAT OT
YUCIIEHHOCTH (DUTOIIAHKTOHA, €r0 TAKCOHOMUYECKOH, pa3MepHOH CTPYKTYpPbI U
KOHLIEHTpAaLMX MUTMEHTOB B KJIETKAX, OT COAEp KaHHs OKPAUIEeHHOTO pacTBOPEH-
HOTO OPraHU4ecKOro BELIECTBa, OPraHUYECKOro NeTpUTa U HEOPraHUYECKOU
B3BecH. Jlo HeJaBHer0 BpeMeHH ObUTM W3BECTHBI TOJBKO €IMHUYHBIE U3MEPEHMUsI
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CTIEKTPAJIbHBIX KO3((PUIIMEHTOB MOTJIOIISHUSI CBETa B3BEIIEHHBIM BEIIECTBOM B
Yeprom mope [3]. Haubosnee pacnpocTpaHeHHBIM METOIOM OLEHKH MPO3PavyHO-
CTH BOJIBI OBLIO OMpeieNieHre rTyOuHBI BUAMMOCTH Oentoro nucka [4]. B mocnen-
Hee necsaTuiieTve B UepHOM Mope MpOBeAeHbl MHOTOYUCIICHHBIE U3MEpEeHUs T0-
TJIOIIEHUs] cBeTa (PUTOIJIAHKTOHOM, B3BEIIEHHBIM M PACTBOPEHHBIM BEIIECTBOM
[5— 8], xoTopble MO3BONMIM BBHIMOJHUTE MAapaMeTPHU3AIIMIO TIOTJIONIEHHST CBETa
OCHOBHBIMH OINTHYECKH aKTMBHBIMH KOMIIOHEHTAMH C BBICOKMM CHEKTPaJbHbBIM
paspelleHreM 1 BBISBUTH CE30HHBbIE U perroHallbHble OCOOEHHOCTH OHOONTHYe-
ckux xapakrepuctuk B Uepnom mope [9]. Eie paHee Obia HaiieHa BO3MOXK-
HOCTb KOPPEKTHOM OLIEHKH KO3(duiiMeHTa oOpaTHOro paccesHusi CBeTa 4acTH-
[IAMH B3BECH, COZIeprKalleiiCcst B MOPCKOM BOJIE, MO CITyTHUKOBBIM AaHHbIM [10].

Lenpiii psin okeanorpaduyeckuX NPUIOKEHWH, B TaKUX HAMpaBIEHUAX Kak
OlIeHKa TOKa3zaTteliell MPOIYKTUBHOCTH BOJI, 00Opa30BaHUe MEPBUYHONM MPOMYKIHH,
Harpes Mopsl 3a CUeT JTUCCHIAIIMK COJTHEUHOro cBeTa u p. [11], TpebyeT koppekTHO-
O yueTa MPOHUKAOIIEH B BEPXHUI CII0H BObI KOPOTKOBOJTHOBOMW paIHalliH.

Tak, mist Oojiee TOYHOTO OMUCAHMS TMPOLIECCOB, MPOTEKAOMIMX B MOPIX U
OKeaHaX Ha pa3jIMYHBIX MPOCTPAHCTBEHHBIX M BPEMEHHBIX MacliTadax, ¢ LeNbo
JIMarHo3a W MPOTHO3a COCTOSIHHS MOPCKOHM Cpefbl pa3padaThIiBalOTCs KOMILTEKC-
HBbIE MOJIEJIM YKOCHUCTEMBI, BKJIIOYAIOINe B ceOs TMapoAnHaMUiecKkne, OUOIoTH-
Yyeckue W onTuueckor 65oku. OAHAKO, CYLIECTBYIOLIME MOAEIH YacTO MCMOJIb-
3YIOT OY€Hb CII0XKHYIO THIPOJAMHAMUKY U Bce OoJiee CIIOXKHYIO CTPYKTYPY OHOTHI,
HO, TO-TIpeKHEMY, O4YeHb YMPOILIEHHYIO ONTHKY. JDToro aucbanaHca, BEpOSTHO,
MOJKHO M30€KaTh, pa3BHBast ONTHYECKU OJIOK. OHAKO, TIPEXKAe YeM YCIOKHSIThH
ONTUYECKYIO MOJIeJib, BKJIOUas B Hee Ooliee MOAPOOHOE OMHCAaHWE ONTHUYECKUX
MPOLIECCOB, CJACAYET OLEHUTh HACKOJbKO OHM OyIyT BIMATH HAa TMAPOJAMHAMHKY.
U ecnu 310 BimsiHUE OyAeT MpeHeOpe:KUMOo Majlo, TO, OYEBHIHO, UTO KOBYMHKA
BBIJIETIKU He cTouT». U, Kpome yBeJIndeHUs BPEeMEHU pacieToB, 3TO HE JIaCT Ke-
JIaeMOT0 TIPUOITIKEHHS K pealTbHOCTH.

Jlo HenaBHero BpeMeHU Hambosee TOMYJISIPHBIE U YacTO HCIIOJIb3yeMble MO-
Jlei o01Ielt [UPKYJIALMU OKeaHa He YYUThIBAIU 3PQeKThl MPOHUKHOBEHHE KO-
POTKOBOJIHOBOM COJIHEUHOW paauallii B MOpCKHe TIyOuHBI. BriocnenctBuu B
1esioM psijie paboT ObLIO MOKa3aHOo, UTO yueT 3Toro 3¢dekrta Mo3BosiseT Oolnee
TOYHO OINMUCATh JUHAMHKY M TEPMOXAJIMHHYIO CTPYKTYPY BOJl, OCOOCHHO B BEpX-
HuX ciosx. OqHaKo, Kak MpaBuiio, 3TU 3(P(EKThl YUUTHIBAIOTCS B OYEHb YIPO-
IIEHHOM B/, OCHOBBIBAsICh HAa TPEATNOIOKEHNH O TIOCTOSHCTBE TITyOWHBI 3aTy-
XaHUSl KOPOTKOBOJIHOBOM COJHEYHOM paavauuu. M nuumb B mociieaHee BpeMms
MOSIBUJICS LEJIBIN psif paboT, B KOTOPBIX C MCIIOJIb30BAHUEM CITYTHUKOBBIX JIaH-
HBIX O I[BETE OKeaHa MCCIEAyeTCs MPOCTPAHCTBEHHO-BpEMEHHAss M3MEHYHUBOCTD
MPO3pPavyHOCTH BOJA, B TOM 4HCJIEe OOYCIIOBIEHHON (DUTOIMIIAHKTOHOM, Ompeje-
JstoIas TIyOuHY TTPOHUKHOBEHHS COJIHEYHOW pajuallii U, B KOHEYHOM CYeTe,
BJIMSIOIIAS HA TMHAMUKY W TepMOAMHaMuUKy [12 — 16].

Tak, B pabote [15] BbIsiBICHO, YTO B ApPaBHICKOM MOpE MUIMEHThbI (GUTO-
TUTAHKTOHA, TOTJIOMIAIOIINE COJIHEYHOE W3JTy4YeHHe, CYIIECTBEHHO BIMSIOT Ha
TETUIOBOM OajlaHC BepXHEro MepeMelaHHOro CJ0s, B YaCTHOCTH, STOT «OHUOJIOTH-
YEeCKUM MPOrpeB» MOXeT NMPUBOANTH K YBEJIMUCHHUIO TeMIepaTypbl BEPXHEro Te-
pememanHoro cjios Ha 0,6 °C ¥ K yMeHbIIIEHUIO ero TOJILIUHBI, B TO BPeMs Kak B
HIDKeJIeKaIUX CIIOSIX TeMIlepaTypa CHMKAeTCs 3a CYET YMEHbIIIeHUs POHHUKHO-
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BEHUsI COJTHEYHOro u3jyueHus. B pabore [16] mokazaHo, 4TO TemmepaTypHbIe
rpaJiMeHThbl, BO3HHUKAIOIIME W3-3a MOrJIONIeHUST (UTOTIIAHKTOHOM COJTHEYHOTO
U3JTy4YeHHUs], CIOCOOCTBYIOT OTAAJICHHOMY OTKJIMKY B SKBAaTOPHaIbHOM anBeJIMH-
re B BOCTOUYHOM yacT THUXoro okeaHa.

Psn pabot Kapa ¢ coaBTopamu MOCBSIIEH PACCMOTPEHHIO 3TOM MPOOJeMbI B
npuaokeHrn k YepHomy mopro [17, 18]. B stux pabotax mpeasaraercs cxema
pacueTa MPOHHUKAIOLICH paJdallii Ha OCHOBE CPEeHEMECIUHBIX 3HAUEHHUIN KO-
¢ueHTa ocnabiieHus, BEIYUCIEHHOrO MO CIYTHUKOBBIM TaHHBIM Sea-Viewing
Wide Field-of-View Sensor (SeaWiFS) 3a 1997-2001 rr. u ucciemyercs Kinma-
TUYECKHI OTKJIMK MOPSI Ha KJIMMAaTUYECKYI0 M3MEHUHUBOCTh MTPO3PAavuHOCTH BOJI Ha
ocHose mozenin HYCOM (HYbrid Coordinate Ocean Model). TTposeneHtbie npu
5TOM MOJIENIbHBIC pacueThl MoKa3allk, YTo NpeHeOpeKeHrne MPOCTPAHCTBEHHOW U
BPEMEHHOUN WM3MEHYMBOCTBIO TJIyOWUHBI 3aTyXaHHs MOXKET MPUBECTH K Hepeasb-
HbIM OCOOEHHOCTSAM B CTPYKTYpe MOBEPXHOCTHBIX TEYCHUM W TeMIepaTypbl Ha
MeCSUHBIX BPEMEHHBIX MaclITadax.

B pabote [19] ¢ ucnonn3oBaHHeM MOETH OOLIel UPKYIAIUU ATIaHTHYe-
CKOro OKeaHa uccienytoTcss 3(G(eKThl BIUSHUS MEXKIOJOBONH W3MEHYHUBOCTH
KOHIICHTpAIMH XJIOpOQUILIa-«a» Ha MOBEPXHOCTHYIO Temriepatypy. s Bbruumc-
neHus Kod(hUIMEeHTa 3aTyXaHUs HCTONBb30BAINCh CpeIHEMECSYHbIe JIaHHbIe
SeaWiFsS 3a nepuoj ¢ 1997 no 2003 rr. 3aech Takke JIenaeTcs BbIBOA O 3HAYH-
TEJIbHBIX BapUalsiX B MOBEPXHOCTHOW TeMIepaType B YUCICHHBIX SKCIIEpUMEH-
Tax ¢ y4eToM W 0Oe3 yuera BIMAHUS XJOpoduiia-«a» Ha MPOHUKHOBEHUE W3-
yenusi. OfIHAKO, TPU COMOCTABJIEHHUM PE3yJbTATOB PAaCcuyeTOB MEXKIOJOBON W3-
MEHUUBOCTH OKEaHa, MPOBEJCHHBIX C MCIMOIb30BAHHEM CpPEeTHEMECYHBIX U KITH-
MaATHYECKHMX CpeIHEMECAYHBIX (OCPEIHEHHBIX 3a HIECTh pacCMaTPUBAEMBIX JIET)
JIAHHBIX O COMIEPKAHUH XJIOPOPHUIIA-«a», IEAeTCs BHIBOJ O TOM, YTO OTIHYMSA
NpeHeOpeKUMO Maslbl, U 3PPEKTOM MEKT00BOH W3MEHUMBOCTH MPO3PAUYHOCTH
MOXHO TIpeHeOpeyb. [10-BHIUMOMY, TaKOM pe3yNbTar SBJSIETCS CIEeICTBUEM TO-
0, YTO UCTOJIb3yeMas MOJIEN b LIMPKYJISIUN UMella OYeHb Tpy0oe pas3pelieHue mo
BEPTUKAJIU. TOJIIUHBI BEPXHUX MATH cjioeB paBHsIUCh 20 M Kaxablil. DTO He
MO3BOJIMJIO JOCTATOYHO XOPOIIO OMUCATh JMHAMHMKY BEPXHEro MnepeMeriaHHOro
CJIOS Y, KaK CIIeJICTBHE, CYIIECTBEHHO CHU3UIIO YyBCTBUTEILHOCTh MOJIEIH K HC-
cnexyeMomy 3(hdekTy, MOCKOJIBKY BJMSHHE MOTJIOUICHUE CBeTa (UTOILUIAHKTO-
HOM Ha CTPYKTYpPY MOBEPXHOCTHOW TemrepaTypbl OKuaaercs Oojiee 3HAYUTENb-
HBIM TaM W TOTJIa, TJie U KOTJa TOJIIIMHA BEPXHEro MepeMeIlaHHOTO CIIos 10CTa-
TouHo Mana [13, 14, 16].

Ilenb paboTel — Mokaszath, uto B YepHOM Mope, Kak B OacceiiHe co 3Hauu-
TEJIbHBIM COMEpPIKaHHEM OHOJIOTHYECKONH KOMITOHEHTBI, OINTHYECKHE CBOMCTBA
BOJIbI TIPH MOJICTIMPOBAHUN OOLIEH LIMPKYJISILMU MOT'YT OKa3bIBaTh CYILECTBEHHOE
BJIMSIHUE HA TEPMOXAJMHHYIO CTPYKTYpPY, JaKe €CJIU OHHM He CBSI3aHbI Hermocpe.-
CTBEHHO ¢ OHOJIOrMUecKoi Mojelbio. [Ipu 93TOM MocTaBiieHa 3aa4a UCCIeI0BaTh
BJIMSIHUE MEXKTOJIOBOM M3MEHUMBOCTH MPO3PAuHOCTH BOJ Ha U3MEHYMBOCTH TEp-
MOXAJIMHHOM CTPYKTYpPbl U UUPKYJSALMHA BOJ B BEPXHUX c0saX YepHoro Mops B
nepuroa ¢ 1985 mo 2000 rr. Haima rumotes3a cocTOMT B TOM, YTO HaJIM4HE PacTBO-
PEHHOI'0 OPraHUYECKOro BEIECTBA, NETPUTA U (PUTOMJIAHKTOHA B BEPXHUX CIIOAX
MOpsl, KOCBEHHO (M, BO3MOKHO, HEMOCPEACTBEHHO) BHOCHT 3aMETHBINA BKJIaj B
W3MEHUYUBOCTh LIMPKYJISALIUH MOPS Uepe3 MIIaByvyecTh.
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1. 'mapoanHamMuyeckasi Mojaesb. [ pacueToB MpHUMeEHsIach aaanTUpo-
BaHHas K ycnoBusM YepHoro Mops Bepcus POM2K mopmeny okeaHuueckoi 1MpKy-
asiumu TIpuncroHckoro ynusepcuteta (Princeton Ocean Model — POM) [20, 21].
Mopenbs ocHOBaHa Ha MOJTHOM CUCTEMe YpaBHEHHH TEPMOTUIPOIMHAMUKH OKeaHa co
CBOOOIHOM TIOBEPXHOCTHIO B MPUONMKeHHH ByccrHecka, THIPOCTATHKH M HECHKH-
MaeMOCTH XHMAKOCTH. B Mozienu ucronb3yercs Tak Ha3biBaeMasi g-KOOpIWHATA, TIPH
9TOM BEpTHKaIbHasi, HANpaBJIeHHAS BEPTUKAJIBHO BBEpX, JAEKAPTOBa Z-KOOpAMHATA
npeoOpazyercs B 0-KOOpPAMHATY 1O (hopmyJie

o=2"T, )

Tak 4ToO cBOOOIHAs MOBEPXHOCTh Mops Z =7)(X,Y,t) mpencraBnsietcs B npeobpa-
30BaHHBIX KoopauHaTax moBepxHocTeio O =0, a penbed Mopckoro mHa
z=H(X,y) — noBepxHocThi0O O =-1, rme X,y — rOpU3OHTAlIbHbIC JEKAPTOBBI
KOOP/JIMHATHI, HaNpaBJIeHHbIC Ha BOCTOK U CEBEpP COOTBETCTBEHHO, t — Bpems. To-

raa ypaBHEHUs HEPa3pbIBHOCTU M COXPAHEHHWS MOMEHTa KOJIMYECTBA IBUKEHUA
MMEIOT BU.

DU _ DV dw an

+— =0, 2
oX dy odo ot

DU ouU?D ,0UVD  dUw
ot ox oy o0

+gDaT7 gD2 P _ia_D&_pldo__B[KM BU} F.
oX poaax D ox oo do| D do

- fVD+

)

oDV dV?D oUVD oVw
+ + +
ot ay oX do

. (4)
+gD877 gD2 dp o dDaip o — 0 [KM BV}_FFy
dN o he dy D oy oo do| D do

+ fuD +

rneD=H+ 7.

YpaBHeHHs nepeHoca — U Qy3uu Teria U CoU ClIeAyIOLLHUe:

oTD , 9TUD  9TVD , 9Tw _ B[KH aT} 10 (5)
at  ox dy 9o do| D ool ' Dac’
oSD aSUD E)SVD+BSa) 8[K as}F
ot oX oy do do| D do

B BBILICIPUBECACHHBIX YPABHCHUSX. U,V — KOMITIOHEHTbI CKOPOCTH TCUCHUH
BIOJIb OCei X,y, p, — OTHOCHTEJIbHasA IMJIOTHOCTb MOpCKOﬁ BOJIbI, H- I‘J'Iy6I/IHa MO-

(6)

ps; g — yckopeHue ceoboaHoro naaenus; Ky v Ky — koadduipeHTsl BepTUKaIbHOM
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TypOyJIEHTHOM BS3KOCTH M AU (Y3UH COOTBETCTBEHHO; S — COJICHOCTh; | — MOTEeH-

MasbHas temrneparypa; f — napamerp Kopuonuca; | — KOpOTKOBOTHOBas painariys.
B ypaBHeHMM Hepa3pbIBHOCTH (2) @ ecThb CKOPOCTh, HOpMajibHas K C-TIO-

BEPXHOCTH, KOTOpasl CBA3aHa C BEPTUKAILHONW CKOPOCTHIO COOTHOLICHHUEM:

W=w+u(aaa—2+%—;7j+v[a%—5+aa—;q+a%—?+%—?. (7)

Jlns mapameTpu3alMy BepTUKaIbHOTO TIepeMElIMBaHUs B MOJIENb BKJIFOUCHA
MoJelb TYpOYJIeHTHOCTH C YPOBHEM 3aMblKaHUs 2.5, OCHOBaHHasi Ha IMIIOTe3ax
TypOynentHoctu Potra-KonmMoroposa, u o6o6mieHHoit Memmopom u Smanoit
[22] na cnyuaii ctpatuduumpoBanHoro nmotoka. CoriacHo 3Toi Moaelu Kod¢h-
¢duLMEeHTBl BepTHKaIbHOUM TypOyneHTHoW Bsizkoctd Ky n muddys3umn Ky Beipa-
JKaroTcs Yepes napameTpbl YCTOHUUMBOCTH Sy U Sy

(KM ) KH) = Iq (SM ) SH)! (8)

rae | — TypOynenTHbI MaciuTa® miHHBL Y207 — KMHETHUeCKas SHeprus Typoy-
JICHTHOCTH. Sy U Sy B CBOIO Ouepe/ib ABJAIOTCS (GYHKUMAMU uncia Puyapacona:

[2N?2
q2

GH =

n BLIpa)KaIOTCH qepe3 HEro CJ'Ie,Z[yIOH.[I/IM 06pa30M:
Sull-(3A,B, +18AA)Gyy = A[L-6A / B],
Swl1-9AAG ]~ Sy [L8A? +9AA)G, 1= A[L-3C, ~6A / By],

N — wvacrora Bsiicsnsa-bpenra; A, A,,B;,B,,C; — smnmpuueckre KOHCTaHTBI.
2 2 :
VpaBHeHus niepeHoca it ¥20” 1 MakpomaciuTada TypOyseHTHoCTH 1 umeroT But:

2 2 2 2
aq D+8Uq D+8Vq D+awq _
ot ox oy o0

) (9)
K 2 2 2 — 3
:i _qai +2K_M (a_uj +(a_vj +2_gKHa_p_2Dq +F2
do| D do D |\do Jdo Po Jo Bl a
2 2 2 2 2
oq ID+8Uq ID+qu ID+8a)qI _9 ﬁMJr
ot ox ay do ds| D do
: (10)

2 2 _
+El Km (a—uj +(a—vj +E3iKHa—p W +F ,
D [\do do Py 00 a’l
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2
rne Kq =195, W =1+E, {E} — QyHKUMS «npUcTeHOUHO#M 6mmszocTn»; K — kon-

1 N 1 op_odp 19p.
n-7 H+z 90 9o c2oo

1
cranta Kapmana; — = ; C, — CKOpOCTb 3BYyKA.
L S

UneHsl, onuchIBatoIie rOpu30HTAITbHbIC TYpPOYJICHTHBIE BI3KOCTh M AUPQY3HIO
VMEIOT BUT:

E (HTX)+ (Hz'y) Fy (Hry)+ (HT v) s (11)
rae
ou
xxzzAM_
B U oV
Tyy =Ty = An ay+ax
oV
yyZZAMW'
AHaOru4HO
0 0
F,=—I(H —I\Haq, |,
[ aX( qx)+ay( qy)
rae
0
Qy = Ha_f’
_p 99
qy=AHa_y'

Oynkums ¢ npeacrasaser T, S, o2 mwin g7l (em. Hmke). KospduumenTsr ro-
PU3OHTAIBHON TYpOYJISHTHOM BA3KOCTH U AU QPY3UU MOJAratoTCs MOCTOSIHHBIMMU.

2. Koneuno-pa3noctHasi annpokcumanus. [Ipy koHeuHO-pa3HOCTHO# arn-
MPOKCUMALIMM MCXOJHBIX YPaBHEHWH MOJENM IO TMPOCTPAHCTBY MPUMEHSETCS
cetka C no TepmuHojorun Apakaebl [23]. Mcnonb3yercs airoput™ pasaeieHusl
no mMozam [24], Tak 4TO pelIeHHe WIIETCs OTAEIbHO /it OapOKIMHHONW 1 6apo-
TPOMHOI MOA, MO BPEMEHM HCHONb3yeTcs cxema «uexapia». llpu pewieHuu
ypaBHeHHH /i1 GapOKJIMHHOW MOJIbI MCIOJIb3yeTcs MoJyHesBHas cxema [25].
CHauana pacCUMTBIBAIOTCS MO SIBHOW CXeMe YICHBI, OMMCHIBAIOLINE aBEKLIUIO U
ropuzoHTanbHyo quddysuto. 3areM BBIUMCISAIOTCS MO HESIBHOW cXeMme ciarae-
MbI€, OTMHMCHIBAIOIINE BepTHKaNbHYIO nuddy3uto. CrenoBaTenbHO, €ciiv Mepenu-
catb, HaripuMmep, ypaBHeHus (5) u (6) B Buze:

aDC 19 aC
S+ AV(C) - le(C)_—a—[KH 80') (12)

rie Adv(C) u Dif(C) npencraBnsioT anBeKTHBHbIE W TOPHU3OHTATIBHO-IU(]-
(y3HOHHBIE YIEHBI COOTBETCTBEHHO, TO PELICHHE WILETCS Ha JBYX IaraxX. AJBeK-
THBHBIE U TOPU3OHTATBHO-IU(()Y3HOHHBIE YIEHBI BBIYMCIIIOTCS SIBHO U3 YPaBHEHHS
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D n+16 -D n—1C n-1

_ n : n-1
oA =—Adv(C")+ Dif (C" ™), (13)

a TUQQY3UOHHBIH MO BEPTHKAIM WIEH PACCUUTHIBACTCS METOAOM MPOTOHKH W3
YpPaBHEHUS

Dn+1C n+1 _ Dn+16 3 1 i aC n+1
2At D" ac| " Ao

+Qc. (14)

Bo m30exxaHue paciieryieHus] pelleHHs Ha YeTHBIX M HeYeTHBIX Iarax ro
BpEMEHH HCIIOJIb3yeTcs cialbiii GuabTp Aficenuna [26], T.e. pelieHue Criiaxu-
BaeTCs HAa KaXIOM Illare 1o BpeMeHH:

Cs =6+%(c”+1—2c” +cnt), (15)

rae Cg — criaxeHHoe peiienue; napamerp o =0,05.

KoneuHo-pazHocTHas annpokcuMaims ypasuenuit (9), (10) takas ke, kak u
IU1sl ypaBHEHUH JIBHKEHHUSI.

3. I'pannuHble H HaYaJbHbIe ycaoBHUs. [ pelueHus NpuUBeAEHHON cHcC-
TeMbl JUQQepeHIHATBHBIX YpaBHEHUH HEOOXOIWMO 3aJaTh IPaHUYHbIE U Ha-
yanbHble ycioBus. Ha TBepnoit O0KOBOW rpaHHLIe MUCMONB3YIOTCS YCIOBHSI MPH-
JIMMaHMsl 47151 CKOPOCTEH MOTOKA U PaBEHCTBA HYJIIO HOPMAJIbHBIX MIOTOKOB COJIH,
Teria U KOJIMYeCTBa ABHKEHHUSI.

Ha noeepxHoctu Mopsi ¢ =0 3agatoTcs HanpsbKeHUE TPEeHHs BETpa M MOTO-
KM Teruia ¥ COJIH:

PoKyp (0U 9V )

%(g %j = (Tox:Toy) - (16)
Ky (9T 38 [ Q

Bufdl S| Qo o 17
H (80‘ 80‘] PoChp Qs (17

rie Tgy,Tpy — KOMIIOHEHTbI HAalpspKeHUs TpeHus BeTpa; Qo — CyMMAapHbIA IOTOK

Terua, a Qs — MOTOK COJIM Ha rpaHMlie «Mope-aTMocdepa». Ha nue mops o =-1
MOTOKH TerJia U COJM PaBHBI HYJIIO, a I CKOPOCTeH MCMOJb3YETCs aHaJIOrMuHOe
IPaHUYHOE YCIIOBHE C COOTBETCTBYIOLLCH 3aMEHONH KOMIOHEHT HaMpsKeHUH Ha

(Tbx’Tby) = pOCDM (ub7vb)'

Kosddurment tperms Cp = MAX{K’[In(H+2p)/z0]% 0; 0,0025}3aBucutr ot
paspenieHust MPUAOHHOTO MOrPAHUYHOTO CJIOSL. 3/1ech  Z, — ITyOuHa 3aeraHust

OmKaiiero Ko AHy y3/la pacueTHOH ceTkH; V|, — BEKTOp CKOPOCTH TEYEHHH B
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3TOM y31e; Up,Vy, — ero koMnoHeHtsl;, K = 0,4; z, — mapameTp LIepOXOBaTOCTH
MOPCKOTO JIHa, IPUHSTHIA B HAacCTOsIIeH paboTe paBHbIM 1 cM. [l @ Ha noBepx-

HOCTH 1 Ha AHe 3agatorcs yeaosus @(0) = w(-1) = 0.

B Mopenu yuuteiBaeTcs CTOK pek B OacceiiH Mops, a Takke 0OMEH BOJAMH C
A30BckMM MopeM depe3 KepueHckuii mponus 1 ¢ MpaMOpHBIM MOpeM uepes3 MpoJUB
Bocdop, rae, kak u3BecTHO, BoAa BbiTekaeT W3 UepHOro Mopsi B BepXHEM cClioe
(BepxHeOOCcopcKoe TedeHHe) M BTeKaeT B HIKHeM (HrKHeOoChopckoe TedeHHe).
OO0ycCIOBJIEHHBIE 3TUMH TIPOLIECCAMH U3MEHEHHSI TEMIIEPaTypbl, CONEHOCTH U YPOB-
Hsl MOPSl PacCUUTBIBAIOTCS B COOTBETCTBMM C aJITOPUTMOM, TMPEAJIOKEHHOM A7 UC-
none3oBanus B mogean ECOMB3D (Three dimensional Estuarine Coastal Ocean
Model) [27]. CorsiacHO 3TOMY aJIrOPUTMY B CTOJIOE JKHIKOCTH, OFPAaHUYEHHOM CBep-
Xy SUSHKOM, B KOTOPYIO BMAJalOT PEKH, Ha KayKIOM BPEMEHHOM Lare paccUuThIBa-
FOTCSl UI3MEHEHUST YPOBHS MOpPs, TEMIIEPATYPBI U COJIEHOCTHA BOABI, [IPUYEM MPEIIIO-
Jlara€tcs, 4Tto nocCTtynuBuias BoJa MrHOBEHHO MEPEMCIINBACTCA OT IMOBEPXHOCTU 0O
3a7aHHOW TITyOMHBI. AHAJIOTMYHO PacCUMTBIBAIOTCS M3MEHEHMs YKa3aHHBIX Xapak-
Tepuctrk B Kepuenckom nponviee 1 B nponuee bochop npu paccMoTpeHUn HUKHE-
6ocopckoro TeueHus, ¢ TeM OTIMYMEM, YTO MOCTYMAoLIasi BOAa MepeMeLBacTCsl
HE OT MOBEPXHOCTH, a OT 3aJ]aHHOM IJTyOMHBI J10 JAHA. BiusHue ke BepxHedochop-
CKOI'o TEYCHHs CKa3bIBACTCH JIMIIb HA N3MEHEHHWH YPOBHA MOPs B COOTBETCTBYIOLIMX
s4eiikax, a TeMreparypa v COJICHOCTb BOIbI IPU STOM HE MEHSIOTCSL.

B paccmaTtpuBaemMol 3amaye 3a1aBalMCh CPEJHEMECSUYHbIE KIMMAaTUYECKUE
3HAYEHUs] TeMIIepaTypbl U COJIGHOCTH BTEKaoLLel B MOpe BOIbI, a TAKKe Pacxo/ioB
OCHOBHBIX peK, Brajatoiux B YepHoe Mope, U BepxHebocopcKoro TeueHusl.

B kauecTBe HayaIbHBIX yCJ'lOBl/lﬁ 1A TEMIEpaTypbl U COJICHOCTU Ha KayKAOM
TOPU30HTE ObUIM B3STHI CPeAHME MO IUIOLIAAM MOPsl KiuMaThdeckue 3HadeHus. Oc-
TaJIbHbIC MapaMeTpPhbl B HaYyaJIbHBIM MOMEHT BpEMEHU 1NOJIaraiuCb paBHbIMU HYJIIO.

4. Tlapametrpsnl 3amaun. PacueTHas oOnacTh orpaHuveHa MepuaHaHAMU
27,8° B.1. Ha 3amnaze u 41,8° B.1. Ha BocToke U napaensmu 40,875° c.ui. Ha rore
v 46,312° c.uu. Ha ceepe. PacueTsl MpoBOAMIKCH Ha CETKE ¢ MIaraMu MO TOpu-
3onTanu 0,1° Bmone mapamnenu u 0,0625° Boons mepunuana. [lo Beptukanu vc-
MOJTL30BAJIOCH ABAANATH miecTh O -moBepxHocteii: 0,000; -0,003; -0,006; -0,009;
-0,012; -0,015; -0,020; -0,025; -0,030; -0,035; -0,040; -0,045; -0,050; -0,055;
-0,060; -0,067; -0,075; -0,090; -0,140; -0,200; -0,330; -0,500; -0,670; -0,830;
-0,910; -1,000. Koa¢dduumenTtsl TypOyIeHTHOro oOMeHa MUMITYJIbCOM, TEIJIOM U
COMBIO TI0 TOPU30HTAM MpUHUMATKCH paBHbIME: A, = 300 M7c, A, =60 M’/c co-

orBercTBeHHO. lllar mo BpemeHu monarascst paBHbIM: JUisi GapOTPOMHON MOJBI —

10 cex, nans OapoOKIMHHOW MOIBI — S MHWH. OMNHUPUYECKHWE KOHCTAHTHI
(A, A,B,B,,C)=(092, 16,6, 0,74,10,1,0,08); E;=1,8; E,=133,; E,=10;
Sq=0,2.

B kauecTBe BHelIHero atMoc()epHOro BO3AEHCTBUS UCMOJIB30BAICS CPEAU-
3eMHOMOPCKH# MaccuB riiobansHoro peananuza ERA — 40 (ECMWF 40 Year Re-
analysis), co3nannbiii B EBporeiickoM LIeHTpe cpeJHeCPOYHBIX MPOrHO30B MOT0-
aeit ECMWF (European Centre for Medium-Range Weather Forecasts) [28] ¢
MPOCTpaHCTBEHHOM paspemeHueM 1,125°% 1,125° u BpeMeHHO#H TUCKPETHOCTHIO
6 uacoB. [lns mpoBeneHHs BBIYMCICHUI MCIONB30BAIKCH CIEAYIOLIME XapaKTe-
PUCTHKH. TemIepaTypa Ha TOBEPXHOCTH MOps Ts, MOTOKM KOPOTKOBOJHOBOI
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Qswr ¥ JUTMHHOBOJIHOBO# paanannu Q| wgr, MOTOKH SBHOTO Qs M CKPBITOTO Teria
QL, o6noxkHble P s u koHBeKTUBHBIEC Ocanku Pc, u ucnapenue E. [To HuM Bbiumc-
JISLTKCh 3HAYEeHHsI TapaMeTPOB B MpaBoi yacT cooTHoteHus (17):

Qo =Quur +Qs +Q +Qgyr +1.25:107° - (Ts —T), (18)

Qs =-S-(E-Ps—-F). (19)

KoMnoHeHThI kacaTeabHOro HampsHKeHUs! BeTpa OnpeAesisuIich Mo JaHHBIM O
HampaBJieHUH U MOJyJie CKOPOCTH BeTpa Ha BbicoTe 10 M, mpudeM Moaynb kaca-
TEJBHOTO HANPSXKEHUs BETPa BBIUMCIISIICA IO hopMmyJie:

T:Cdpav21

I7€e pa— IIOTHOCTB BO3ayXa, V — MOJYJIb CKOPOCTH BETPA.
Koadduumentsr Tpenus Cy paccunrsiBaiuch cornacho [29, 30]:

(0,934 +0,0788V —0,0616V ?)x1073, npu V < 4 m/c;
Cq =<1,2x1073, mpud < V<iiwmlc;  (20)
(0,49 + 0,065V )x10~2, npu V > 11 m/c;

Hcxonnbie mons ERA — 40 ObiiM MHTEPNONMPOBAHBI KPUTHHT-METOAOM Ha
cetky 0,1°x 0,0625° u crnaxkenbl neBsiTMUTOYeUHBbIM ¢uiabTpoM [aycca Tpems
urepauusmu [31].

JlaHHbBIE O cpeHEeMEeCSYHBIX KIMMATHYECKMX 3HAUEHHSX PacXo0B OCHOBHBIX
pek, Bnagatommx B Yeproe Mope, yepe3 KepueHckuii mposms 1 BepxHebochopeKoro
TedeHusl nprBenieHbl B Ta0n. 1. [onokurenbHble 3HAUSHHs YKa3bIBalOT Ha TO, YTO
BOJ/Ia MoctymnaeT B UepHoe Mope, a OTpHULaTesIbHbIE — BHITEKAET U3 HETO.

3HaueHus pacxooB BOABI Uepe3 HUKHebochopckoe TedeHHne SBISIIOTCS Harnbo-
Jlee TPYIHO OMpeeNsieMbIMU, U UX BETMUYMHBI, IPUBOJMMBIE B COOTBETCTBYIOLIHX,
JOCTaTOYHO MHOTOYMCIIEHHBIX, JIMTEPATypPHBIX MCTOYHMKAX 3HAYMTEIBHO OTIIMYa-
10TCst ApyT OT apyra. [Tosromy B paccMaTprBaeMoii 3ajade BeJTMIMHA pacxoyia yepes
HIbKHeO0Ccopckoe TeueHHe OLCHUBAIACH UCXO/IS U3 MPEATIONOKEH S, YTO B LIEJIOM
3a roJ Macca Bojbl B UepHOM Mope ocTaeTcsi MocTosIHHOM. T.e. mpy cyMMHpOBaHUH
3a TOJ CTOKa peK, pacxonoB yepe3 bocop n KepueHckuii nponvBel, a Takxke ocam-
KOB U MCTIAPEHUsI MO BCeld MIOLAaAn MOps MOTy4aeTcs HOJIb.

Bce mapamerpbl atMocgepHOro BO3IeHCTBHS U CTOKA Yepe3 OOKOBbIE MPaHMLIbI
WHTEPTIOJIMPOBATIMCH JIMHEHHO Ha KayKIIbIH 1Iar 110 BpeMeHH OGapOKIIMHHOM MOJIBI.

OnucaHHas MoZieNb paHee YCTELHO MPUMEHSIach Kak A7 OIUCAHUS KITUMaTH-
YecKol M3MEHUMBOCTH, TakK W JUTS peaHann3a ruapou3nyeckux mosneit YepHoro mo-
ps [31 - 34].

5. bnoonTH4eckasi Moaesib. B OCHOBY pernoHajgbpHOTO MOAXO/Aa TIPH CTIeK-
TPajdbHOM MOJENUPOBAHUM MOJBOAHOW oOmydeHHocTH (Eg(z,4)) mHonoxkeHa

bendopnackas momens [11]. Jlnsg yyera Guoontudeckux ocobeHHocTel HUepHoro
MOpsi 3Ta MOJIeNb Oblla MOAUMHUIIMPOBaHA HA OCHOBAHWU PE3YJIbTATOB MapameT-
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pH3allK TIOTJIOMIEHUS] W PacCesiHUsl CBETA OCHOBHBIMH ONTUYECKH AKTHBHBIMH
komroHeHtamu B Yeprom mope [9, 10]. UurerpanbHyto Benuunny DAP, mna-
JIAIOLIYIO Ha MOBEPXHOCTh MOps, TpaHC(HOPMHUPOBAIM B CIIEKTpaibHOE pacripe-
JieJIEHHEe COJTHEYHOM dHepruu B cooTBeTcTBUH ¢ [35]. [ToTepu 3a cueT oTpaxkeHus
NpH MPOXOKICHUHM COJIHEUHOTO W3JIyYeHHs Yepe3 MOBEPXHOCTb MOPs MpUHHMA-
nu paBHbIMHE 6 % [4]. [Iponukatomas conneunas paxuaums (Eq(z,4)) coctout
u3 npsamoro (ES(z,4)) u nepepacnpenenennoro atmochepoit (ES(z,4)) aud-
(y3HOrO COJTHEYHOrO M3JTyUEHHS:

Ey(2,4) = ES (z— Az, 2)- e84 A L ES (7 A7 7). g7ki (202

rae kg (z,2)u kJ(z,4) — ko3DUUMEHTHI BEPTUKATLHOTO OCaabIeH s 1Sl Mpst
Moro u auddy3HOro ceera, COOTBETCTBEHHO.

Koadduument kg (z,4) paccuutsiBamu 1o hopmyiie:

kd (z,4) =[a(z,A) + by, (z,4)]/ cos b, ,

rae a(z,A) — xoapduument nornouenus ceera, b,(z,4) — koaddument o6-
paTHOro paccestHUs cBeTa, 6y — Yrojl pacrpOCTPAaHeHWs CBETOBOW JHEPTrUM B
BOJIHOM TOJILIE.

Kosdduument K§(z,4) paccuuTbiBaim clieayrommM o6pasoMm:

kS (z,4) =[a(z,4) +by, (2,4)]/ 083.

B kaxnaplif MOMEHT BpeMeHH U B KaXI0W Touke 007acTH 00JIy4eHHOCTh Ha
riyOMHe Z BbIUMCIsIIAch 1Mo Gopmysie:

700 am
PAR(z) = j Ey(z,A)dA . (21)
400 um

Kak BUIHO W3 BBIpaOKEHUH s kg (z,A)u kg (z,4) npoHMKHOBEHHE KOPOT-

KOBOJIHOBOM pajualiid B BEPXHHUH CJIOM MOps ONPEAENseTcs] CyMMapHbIMU KO-
3¢ dpuLMEeHTaMy MOIJOIEHU M OOpaTHOro paccesHus CBeTa MOPCKOM BOJOH.
buoonTtuueckas Mopesb MPEANoNaraeT HECKOJNbKO BXOAHBIX MapaMeTpoB!
acpom (440) — KOI(QQUIMEHT MOIJIOIEHUS CBETa OKPAIIE€HHbIM PacTBOPEHHBIM

OpraHMYeCcKUM BEIECTBOM Ha JyiuHe BONHbI 440 HM, S.,., — KOHCTaHTa, OIU-

ChIBaKOIasl CHEKTPAbHOE MOBEJECHHE MOIJIOLIEHHsS PAaCTBOPEHHOW OPraHUKOi,
*

C, — KoHUeHTpauus Xjnopopuina-«a», a, — CHNEKTPAIbHbIA KOd(pQuUMeHT

YIEBHOTO TOIIIOUIEH)S YacTULAaMH B3BecH, Dy, (555) — kooddument obpatHo-

rO paccessHWs CBeTa YacTHI[AMHU B3BECH B CHEKTPalbHOM KaHaje 555 HM,
N — KOHCTaHTa, OMUCHIBAIOIIAs CIIEKTPaIbHOE NOBeAeHHe KoadduiueHTa odpat-
HOT'O paccesiHUsl CBeTa 4YacTHIlaMu B3BecH. OMNUIleM HUXKe UX (YHKIHOHAbHbBIC
CBA3U MopoOHee.
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IMormomeHne cBeTa — OOWH W3 OCHOBHBIX MOKa3aTeNlel ONTHYECKUX CBOICTB
MOpPCKOM BOJIbl. B MOMIOMEHHH MPOHUKAOLIEH B BOJHYIO TOJIILY COJHEYHOM SHEP-
I'MM y4acTBYIOT B3BELIEHHOE M PACTBOPEHHOE BELIECTBO, a TaK e cama Boaa. Criek-
TpaIbHOE M BEPTUKAIBHOE pacrpesiesieHne Kod(p(QHIMEHTOB MOIJIOLIEHHs CBETA Y
3THX KOMIIOHEHTOB CYIIECTBEHHO pazinuaercs. KosduimeHt norommenus ceera
a(z,A) cocToMT M3 MOIIOLIEHHUs CBETa YUCTOM BOJOM (a,, ), B3BELLIEHHBIMH YacTH-

uamu (@, ) ¥ OKpalEHHbIM PACTBOPEHHBIM OPraHUYECKMM BELLECTBOM (acpoy ):

a(z,4) =a,(4) +2a,(z2,4) +acpom (4) -

JIiist OLIeHKH CIIeKTpa MOTJIOLIeHHsI CBeTa YMCTOM Booi @, (A) mcnone3oBamu
naunbie [36]. Koaddumment ap(z,/l) 3aBUCUT OT OTHOCHUTEIBHOIO MOIJIOICHHS
CBETa HEKMBOW B3BECHIO, KOHIIEHTPAIIMK TMWTMEHTOB, BHIOBOTO CocTaBa (hUTO-

TJIAHKTOHA, pa3MEPOB KJIETOK U BHYTPUKJIETOUYHON KOHLEHTPALUK MUTMEHTOB.
[apamerpusaums ceszu Mexay a,(zZ,4) n C, yuuThIBaeT pasHbie paioHsbI

MOp#, TEIUIbIA U XOJOHBIM MEPUOJ, CE30HHBINA TEPMOKIIUH, YTO OTPAKAET BIIMS-
HUe ($aKTOPOB Cpebl Ha ONTHYECKHE CBOWCTBA (PUTOMJIAHKTOHA U €ro OTHOCH-
TEeJILHOTO BKJIaJa B o0Llee MOrJIOIeH!E CBETa B3BEILLIEHHBIM BELLECTBOM

ap (z,4)= aI) (A)-Ca(2),

*
rae ap(4) — cnekrpanbHblil KO3QOUIMEHT yenbHOro (HOPMUPOBAHHOTO HA CO-
AepKaHue XJI0poduiLIa-«a») MOTIOIEeHHsT YacTHLaMK B3BecH. KonnuecTBeHHbIE
*
xapakrepuctuku ap(4) ans Yeproro mops nanel B padore [9].

Jlna yueta ce30HHBIX OCOOEHHOCTEW BEPTHUKAIBHOIO pacrpeiesieHHs Inr-
MEHTOB ObIJIM BbIJIEJICHBI JIBA NIEPUOJIA O/1a; XOJIOAHbIN (HOSOpb-anpesib) U TeTUIblii
(maii-okTs0ph). J1st XOMOMHOrO BpEMEHH Tojla TUIMYHO OJHOPOIHOE pacrpesesie-
HUE MUTMEHTOB 10 CJIOH0, & ISl TETJIOr0 — HEOTHOPOJAHOE ¢ TTYOUHHBIM MaKCHMY-
MOM OKOJIO HWKHEH rpaHuLbl 30HbI oTocuHTe3a. M3meHenue ¢ rimyOuMHON KOHLEH-
TpaLWH MUTMEHTOB B TEIUIbIH MEpHO]] roia ONKChIBaeTes pacnpenesieHuem ['aycca c
napameTpamu, TMOMYYeHHBIMH B pe3yJibTaTe MapaMeTpusaliii BEePTUKATBHOTO pac-
npeseneHus XJa0poduuIa-«a» 1Mo MHOTOJIETHUM JaHHBIM [37].

CnekTpanbHoe pacnpejeneHre Ko3QpQULMEHTA a.po, OMHMCBHIBAETCSA BKCHO-

HEHIMATLHOM (DyHKIHEH:

acpom (4) = acpom (o) - €xp(=Scpom (4= 4)) s

rae Scpom — KOpdHLMEHT, XapakTepusyOlni U3MEHEHHE acpoy (4) Mo cnek-
Yy, BM ™ Ay — 440 Hm.

Hamu ObUIM KCHIONB30BaHBI CPEIHME 3HAYCHHUSI MAPaMETPOB, XapaKTepHbIC
a1 npuOpexxHsIX (acpom (440) = 0,0812 + 0,039 MY Scoom = 0,020 HM'l) 5
riTy6oKOBOIHBIX (acpoy (440) = 0,100 + 0,029 Ml Scpom = 0,018 HM'l) paii-
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oHoB Mopst [9]. OTMeTHM, YTO B JaHHBIX pacyeTax Mbl CUHTAJIM, YTO Acpom HE
3aBUCHT OT TJTyOHHBI.

Kos¢hduumeHT 06paTHOro paccesiHusi COCTOMT M3 PacCesiHUs CBETa BOJOMN
(Dpy ) 1 vactuuamu (by, ):

by (2,4) =Dy, (4) + By (2,4) -

H3BecTHO, 4TO paccesHUe CBETAa BOJON B 0OpaTHOM HalpaBJIEHHH COCTABJIS-
et 50 % ot ob6ero — by, (1) [38]:

by, (4) =0,5-b,, (4).

CriexrpanbHoe pacnpesienienre by, BOCCTaHaBJIMBAIM MO BEJMYNHE KOI(-

¢durmenTa npu aivbe 555 HM [4]:
bbp (z,A)= bbp (z,555)-(4/555)™",

rae N — creneHHoM Ko3((UIMEHT, KOTOPBIM 3aBUCUT OT pa3MEPOB YaCTHI] B3Be-
cu U usMmensiercss ot 0,3 mpH HBETEHUH KPYMHBIX AMATOMOBBIX BOAOPOCIEH 110
1,5, xoraa B (pUTOMIAHKTOHE MPeodafatoT KOKKOIUTOGOPHIbI, cOpachiBaroLIye
B BOJly OTPOMHOE KOJIMYECTBO KOKKOJWT. B HalmMx pacyerax Mbl UCIOb30BAIU
snayenne N = 0,8, cienys [39]. [Ipu BhIMOIHEHUM pacyeToB OBUIO CAETaHO J0-
MylLIeHWe, YTO BepTUKAIbHOE pacrpeesieHre koddduimeHTa o0paTHoro pacces-
HUs B3BECBIO by, (z555) MPOMCXOMMT MPONOPLMOHAIBHO KOHLEHTPALMK XJI0PO-

buta-«a» coriacHo
bbp (z,555) = bbp (0,555)-C,(2)/C4(0) |

rae C,(0) u C,(z) — xoHueHTpaunu xuopodusia-«a» Ha riayoune O M u Z M

COOTBETCTBCHHO.

6. UncieHHble KcnepuMeHTHI. J[Jis OLGHKH BJIMSHUS ONTHYECKOTO CO-
CTOSIHMSL MOPSl Ha €ro TUIpOJMHAMHYECKUil pekuM OblT BHIOpaH IBaaTHIIET-
HUI neproa koHa XX cronetus. beutn mpoBeseHsI 1Ba pacuyeTa M3MEHUYMBOCTH
uupkysiuuu YepHoro mopst B nepuop ¢ 1985 mo 2001 rr. npu uaeHTU4HOM 3a-
JAHUM HAYaJIbHBIX M TPAHUYHBIX YCJIOBHH. PasHuua 3akimoyanack B BBIYUCICHUN
NoCJIe[IHero 4ieHa B MpaBOi 4acTW ypaBHeHHs mepeHoca Teruia (5), KOTopblii
OIMUCHIBAaET MPOHUKHOBEHHE KOPOTKOBOJIHOBOM paHalvyi B TOJILY Boa. B oboux
ciy4asx QyHKuus | B Kakablii MOMEHT BpeMeHHU t U B KaXIOM Touke o0siacTh
(X,y) paccuuThiBaIach B 3aBUCMMOCTH OT BEPTHKAJIbHOM JE€KapTOBOM KOOpIHHA-
ToI TI0 hopmyiie TTaynncona-Cumrncona [40]:

z z

[(X,y,z,t) =15(x,y,1)- r-e_5+(1—r)-e7 , (22)

236



OnHako B MEPBOM DKCIIEPUMEHTE MapaMeTpsl I, @ U f monarajauch MoCTOSH-
HBIMH, WX 3HAYEHHs BBIOUPANNCh B COOTBETCTBHM C THUIOM BOJ coryiacHo [2]:
r=20,77; a = 1,5; f = 14, a MHOKUTENH TIEpel] KBaPATHBIMH CKOOKamu B (22)
nojarayicsi paBHbIM lg = Qswr. T.e. mpeamnosaraiock, 4YTo B 3TOM YNPOIIEHHOM
MOJIeJTd TIOIBOAHOM OOJTyUeHHOCTH BCSI KOPOTKOBOJIHOBAsI Pavalivsl MPOHUKAET
B TOJIILY BOJI, MIPO3PAayHOCTh KOTOPBIX MOCTOSHHA BO BPEMEHHU M IIPOCTPAHCTBE.

Bo BTOpOM 3KCIIEPUMEHTE WCIIOJIb30BAIaCh YCOBEPIIEHCTBOBAHHAS MOJIENb
MOJBOJTHON OOJTyYEeHHOCTH, B KOTOPOM YUUTHIBAIMCH CMIEKTPAbHbIM COCTaB W3-
Jy4eHHUs, a TaKKe U3MEHYHMBOCTh MPO3PAYHOCTH BOJ BO BPEMEHU M MPOCTPAHCT-
BE CJICAYIOLUM 00pa3oMm.

TMockobKy Bech MOTOK KOPOTKOBOTHOBOM pajuaiiii Qsyr COCTOMT U3 H3Myue-
nus B nuamnazoHe 200 — 4 000 M, a doTocuHTeTHUeCKH akTHBHAs paguaius PARs,
NpUXoAsIIas Ha MOBEPXHOCT, JexuT B auarnazone 400 — 700 HM, TO mosiarajioch:

a ¢ y4eToM MOTeph MPH OTPaXKEHWH OT MOBEPXHOCTH MOPS (POTOCHHTETUYECKH
akTuBHas paguanus PAR, HemocpeaCcTBEHHO MO MOBEPXHOCTHIO MOPS IoJjara-
Jlach paBHOM:

PAR, =0,96-PARg =096-0,46-Qgyr =0,4416- Qg - (24)

U torpa Mmuoxwurensb lo B (22) nonarasncs paBHbiM lg = PARy, a cooTHOLIEHHE
(18) npuHuMano BUI;

Qo =Quwr +Qs +Q, +05584-Qgyg +1,25-107° - (T —T). (25)

[Mapametp r B (22) nosaraics MocToSHHBIM U paBHbIM I = 0,65, a mapameTpsbl
o ¥ [ oTIpeIeNITNCh U3 YCTIOBUS MUHUMYMa (DyHKIIMOHAJA:

Pla(xy.), B(xy.1) =

H
0

rae PAR(X,y,z,t) onpenensiercst u3 (21).
Uucnennas peanusauus Gopmysibl (26) BBIMOIHSIACH COTJIACHO:

N
W(er,f)=> (1(z;)| PARy — PAR(z;)/ PAR;)? . (27)
i=1

CornacHo pabote ManbkoBckoro B.M. ¢ coaBropamu [4], onTuieckue cBOM-
ctBa YepHoro Mops mpereprieBajid 3HaUUTEIbHbIe 3MeHeHus B koHle 80-x Ha-
yane 90-x rogos npouuioro cronetus. Mexons us atoro, cornacHo [41] paccmar-
puBaemblii nepuon Bpemenu ¢ 1985 mo 2001 rr. MO>KHO YCTIOBHO pa3lefIuTh Ha TPH
neproza Mo CTEeNeHH MPO3PavHOCTH BOJ: <IIPO3payHbIi» — 10 1988 rr., «MyTHBIIN» —
¢ 1989 o 1992 rr. u «cpennuii» — nocsie 1992 r. B riryGokoBogHOM YacT Mopst (cM.
puc. 1). Takxke npuHUMANOCh BO BHUMAaHUE OTIIMYHS TIPO3PAYHOCTH B MEJIKOBOJI-
HBIX U TITyOOKOBOIHBIX 00J1acTsAX Mopst (CM. puc. 2) U B TeIUIble M XOJIOIHbIE ce-
30HBI TOJ1A.
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“ APOIPAHBTL > “ MY THBTA «“cpeaHU
nepuon nepuon nepuon,
A A A
I | W |

]
1985 1986 1937 1988 1383 1990 1991 1992 1993 1954 1995 1996 1397 1993 1999 2000

Puc. 1. Ileproabl ©I3MEHYMBOCTH MPO3PAYHOCTH BOA UepHOTo Mops.

Crnenyer OTMETHTh, YTO YCJIOBHOE pa3fielieHHe pPaccMaTpHBAaEMOro MpOMEXyTKa
BPEMEHU HA «ITPO3PAYHBIIN», «MYTHBIN» U «CPEIHUI» MEPUO/Ibl MPOBEACHO UMEHHO
M0 OTHOLUEHUIO K peaibHbIM YCIOBUSIM YepHOro Mops, a He 1Mo OTHOLUIEHHIO K CTaH-
JAPTHOW MOJEIIH, UCTIONIb3YEMOM B MEPBOM IKCIIEPUMEHTE.

47°

46° i
§ 45° ] 18 uupo;az;g/;:eéxuﬁ .
g e
2 :
8 44°4
<
=
a o
& 43°
=

42°1

41°4

T : T T T T T — T

27° 29° 31° 33° 35° 37° 39° 41°
Jlonrota, BocTOYHAst

Puc. 2. VcnoBHoe paznenenue Ha riiybokoBoaHyo (1) n menkoBon-
Hyt0 (2) obnacTu MOpsl IO CTENEHU Pa3IUyMs B MPO3PAuyHOCTH BOI.
[TyHKTHp — pa3pe3 BOOJIb MepuaraHa 38° B.1.

B Tabn. 2 nmokazaHbl pe3yabTaThl onpeesnieHus I, a U f 1 COOTBETCTBYIO-
IIMX ONTHYECKUX PEKUMOB, a TaKKe JOTOTHUTEIBHO JUTS KaXXI0ro neprona Bpe-
MEHH TpUBEIeHbl UCXOHBIE TaHHbIe OMOONTHYECKHX MapaMeTpoB, KOTOpbIe Obl-
JIM WCIIONIB30BaHbl MPHU MOJENUpOBaHUM. M3 naHHBIX, MpUBEACHHBIX B TalOJ. 2,
BU/HO, YTO YUYTEHbI CE30HHbIC (XOJOAHBIM M TEIUIblii CE30HbI) U PEerdoHaIbHbIC
0COOEHHOCTH ONTHYECKUX CBOMCTB TITyOOKOBOIHOTO M TMPUOPEKHOTO paiioHOB
UYepnoro mops. B kauecTBe ocHOBHOIO (pakTopa, MpUBEIEro K aHOMAJIUU OMNTH-
YEeCKUX CBOMCTB BOJABI B «MYTHBI» MEpHO, B JIaHHOW paboTe paccMaTphBaeTcs
[[BETeHHEe KOKKOJIMTO(OpHI B ITyOOKOBOIHOM HYacTH MOps B JIETHHWIl ce30H. B
NpUOPEKHON YacTH MOPS MBI MOJIAraiu, YTo 3HaA4eHUs I, a ¥ f ObIITM MOCTOSHHBI
IUIsl BcEeX TPeX paccMaTpUBaeMbIX MepHoloB BpemeHd. Takum oOpazom, Oblia mno-
CTpOeHa IMpocTasi ONTHYECKas MOJeIb, KOTOpasi B OTCYTCTBUH CITyTHUKOBBIX JaH-
HBIX B YINPOIIEHHOM BHJE, MO3BOJMIA YUeCTh BPEMEHHbIE W MPOCTPAHCTBEHHbBIE
0c0OEHHOCTH ONTHUYECKUX XapaKTePUCTUK MOPCKOM BoAbI B UepHOM Mope.
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Tabnunma 2. HcxonHble maHHbIE OMOONITUYECKUX MTAPaMETPOB U pe3yJibTa-
ThI pacdyeTa K03(QQUIIMEHTOB I, a ¥ [ B 3aBUCUMOCTH OT CE30HA W paiioHa MO-
Pst A0 TPEX NEePHOJIOB BPEMEHH.

[Tepuon
Bpemenn/ o 1988 r. C 1989 no 1992rr. IMocne 1992 1.
PaiioH (ce30H) «TIPO3paAYHBIN» «MYTHBI» «CpeIHUIT»

I'my6okoBomublil  acpom(440) = 0.1 M  acpom(440) =0,1 M  acpom(440) =0,1 m™

N C,=0,2wmr M2 C,=0,7mr M3 C,=0,3mr M2
(renunbtit) - py (555)= 8'301 wl byy(555) = (()),é)lo wl byy(555) = (%)04 wl
n=0, n=0, n=0,
$=0,018 am* $=0,018 um* $=0,018 am*
r=0,65 r=0,65 r=0,65
oa=55wm a=46M a=52mMm
p=12m B=10m B=1lwm
I'ny6oKkoBOIHBIM aCDgM(4£:1LO()) = 0,0?)3 Mt aCD%M(4410()) = 0,0g mt aCD%M(4410()) = 0,0g Mt
. «=L10Mrm «=10Mrm «=10Mrm
(xononwbtit) 55y = é),é)oz ml byy(555) :002.3010 mb by(555) = (%)OS wt
n=yu0, n=0. n=0,
$=0,018 am* $=0.018 um* §$=0,018 um*
r=0,65 r=0,65 r=0,65
o=48m a=4,6m a=46M
B=10m f=9m B=10m
[TpubpexHbIi acpom(440) = 0,2 m™*
C,=1,0wmr M3
byp(555) = 0,010 m™*
n=0,8
$=0,020 um*
r =0,65
a=3,4M
B=7Tw™m

7. Ananu3 pe3yabtaToB. Ha puc. 3 npuBeneHa TMIMYHAs KapTHHA pacripese-
nenvs B BepxHeM 150-MeTpoBOM clioe pa3HOCTH MEXJTy TeMIlepaTypoid, paccunTaH-
HOIi 1o crangaptHoi (1-i skcriepuMeHT-P) U YCOBEpILIEHCTBOBAHHOM (2- KCriepu-
MEHT-S) MOJIEITH, Ha 30HAJILHOM pa3pe3e BI0JIb napasuienu 43°c.1u. B pa3Hble MepHo-
Ibl paccMaTpUBaeMOro OTpe3Ka BpeMeHHW. BHIHO, UTo B XONOAHBIE CE30HBI BCEX
TpeX MEepHOJIOB TEMIiepaTypa B 5TOM CJIOe BO BTOPOM SKCIIEpPUMEHTE HIDKE, a Hau-
6onbinux 3Havenuii (> 0,3 °C) sta pa3HOCTb AOCTHIaeT B Clioe, mpuMepHo, ot 40 1o
75 M. B Tennble ce30HbI KapTUHA MHAas: MPUMEPHO B BepxHeM 20-MeTpoOBOM ciioe
TeMIiepaTypa BO BTOPOM 3KCIIEPUMEHTE BbIIIIE, TPUYeM a0COIOTHAS BeJIMYMHA pa3-
HOCTH moxoauT 1o 2 —2,5°C, a riyOske TemrepaTypa OmnsTh HIDKe, pU4eM 3Hade-
Hus pasHocTy Joxoddt 10 0,75 °C B «MyTHBIH» MepHo.

OTMeYeHHbIe BbIlIe TCHACHIUKM B PA3IUUUSIX MEXIY IBYMs DKCIIEPUMEHTA-
MU COXPAHSIOTCS U MPH PACCMOTPEHUH Pa3HOCTH MEXKAY CPEAHUMH IO TOPU30H-
TaM 3HaYeHUSAMH (CM. puc. 4), XOTs aMIUTUTYy/la €e eCTECTBEHHO MEHbIIIE.
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Puc. 3. Pa3HoCTh MeXIy TemImepaTypoii, paCCUUTaHHOW MO CTaHAAPTHOHN U yco-
BEPILIEHCTBOBAHHON MOJEJISIM, Ha 30HAJIBbHOM pa3pes3e BHOJb mapasienu 43°c.ul. B

BepxHeM 150-metpoBoM ciioe 3umoit (a, 6, 0) u Jetom (6, 2, €) B «IPO3pauHbIi»
(a, 6), «MyTHBII» (6, 2) 1 «cpeauuii» (0, €) Nepuobl.
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Puc. 4. M3MeHeHne co BpeMEHEM Pa3HOCTH CpelHeil o rOpH30HTaM TeMIEpaTypsl B
BepxHeM 150-MeTpoBOM cJi0€, PacCUMTaHHOU MO CTAHTAPTHOM M YCOBEPIICHCTBOBAH-
HOM MOJEJIAM.
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OTMETHM, YTO B JIETHHE CE30HBI MHHHUMaJIbHbIE MO aOCOMOTHOM BETMYHMHE
3HAYEHHsl Pa3HOCTH B BepxHeM 20-METPOBOM CJI0€ HMEIOT MECTO B «MYTHBIN»
nepuoj. U B TO jxe BpeMsi MakcUMallbHbIe 3HaUeHUs T1yOxke — B ciioe 20 — 40 m —
HaOJIFOIAI0TCs TaKKe B KMYTHBIN» nieproa (cM. puc. 4).

Ha puc. 5 nokasaHo U3MEHEHHE CO BpEMEHEM Pa3HOCTH CPeIHEN MO IUIola-
I MOpsl TeMIiepatypbl Ha riiyouHe 10 M Mex 1y CTaHAAPTHOM U YCOBEPIIEHCTBO-
BaHHOM MOJIEJIbIO BO BCel akBaTOpUH (@), a TakyKe OTAETIbHO B ITyOOKOBOIHOM
(6) v B MenkoBOHOM (6) yacTsX Mops. BuaHO, 4TO MOBCEMECTHO B 3MMHHUIA Te-
pHOJ 5Ta Pa3HOCTb MOJIOKUTENbHA, a B JIETHUM — OTpHLIATENbHA, TIPHYEM B [Ty~
0OOKOBOHOH 00J1IaCTH MOps ee aOCOIOTHAs BeJWYMHA OOJblle B TEUEHHE BCEro
rOJI0OBOTO IIMKJIA 10 CPABHEHHUIO CO BCEH aKBaTOPHEH 1 €€ MEJIKOBOJIHOM YacThiO.
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Puc. 5. I3MeHeHne co BpeMEeHeM Pa3HOCTH CpeAHeil Mo miomany Mops TemMIe-
patypsl Ha rimyOouHe 10 M MeX Iy, pacCUMTaHHOM MO CTaHAAPTHOM M yCOBEPILEH-
CTBOBAHHOW MOZENAM: a — BO BCEil aKBaTOPHH; 6 — B ITyOOKOBOIHOM YacTH MO-
psi; 6 — B MEITKOBO/THOM 4acTH MOPSI.

HanGonpmmx 3Ha4eHuid 5Ta BeJIMYMHA JOCTUraeT B JISTHUH MEepPHO.: MaKCH-
MyM B «Mpo3payHbii» mepuon jJetoM 1986 r. m B «cpemHuWit» mepuop JIETOM
1999r. — 6onee 1,3 °C, B «MyTHBII» MEpPHOA MaKCUMAaJIbHOE O a0COJIIOTHON Be-
JIMYMHe 3HaueHue nocruraercsa jgerom 1993 r. — 6omnee 1,0 °C. B MenkoBoaHOI
4acTH Mops JieToM 5Ta BeanduHa He mpesbimaer 0,3 °C. B 3umHmii nepron B
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ryOOKOBOJHOM 00jacTH MOpsl pa3sHOCTb MaKCHMallbHa B «MYTHBIH» Mepuoi B
1990 u 1992 rr. — npumepHo, 0,2 °C.

Ha puc. 6 npuBeneHbl MTHOBEHHbBIE BEPTUKAIIbHBIE IPO(UIN PA3HOCTH MEXK-
Jy TeMIepaTypom, paccuuTaHHOM Mo craHaapTHout (1-if skcrepumeHT) U yco-
BEPIICHCTBOBAHHOM (2-1 SKCTIEPUMEHT) MOJIEIISIMH, B pa3HbIe MEePUObI paccMmar-
pHBaEeMOro oTpe3ka BpeMEeHH B TITyOOKOBOAHO# YacTy MOpsl, & Ha pUc. 7 — TO XKe,
HO B MEJIKOBOJIHOM YacCTH.
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Puc. 6. BepTukanpHbie IpodIIM pasHOCTH CPEIHEH MO IUIOIAAN MOPS TeMIIe-
paTypbl, pacCYUTAHHON MO CTaHAAPTHOM U YCOBEPILIEHCTBOBAHHON MOJIENAM, B
3uMHHUi (g, 6, 8) U B JIETHHUIA Ce30HbI (2, 0, €) B «po3pauHblii» (g, 2), KMyTHBIN»
(6, 0) n «cpenHUii» (6, €) MEPUOABI B TITYOOKOBOAHOMN 4acTH MOPSI.

OTYeTJIMBO BWIHO, YTO B 3MMHHI CE30H 3HAYMMble OTIMYMS (OIHAKO He
npesbimarorue 0,3 °C) nabmoaarotes b B cioe 40 — 60 M B riry0OKOBOTHOM
yacTtu Mops (cM. puc. 6, a, 0, 8), B MEITKOBOJHOM k€ 4acTH pa3HHLA COBCEM He-
cyliecTBeHHas (cM. puc. 7 a, 0, 8).
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Puc. 7. BeprukanbHble Npoduiin pa3HOCTH CpeHel Mo TUIOLAa MOps TeMIIe-
patypbl, pacCYUTAHHON M0 CTaHIAPTHON YCOBEPILIEHCTBOBAHHON MOIEIAM,
B 3UMHWIA (a, 6, 6) N B IeTHUIA Ce30HbI (2, 0) B «MPO3paAYHBI» (a ,2), «KMyTHBIN»
(6, 0) n «cpenHuit» (6 ,€) MIEPUOBI B MEIKOBOIHOM YaCTH MOPSI.

B netHuii ce30H (cM. puc. 6 u puc. 7, 2 ,0, €) pa3HOCTb MEXIYy BEPTHKAb-
HBIM pacrpele/ieHHeM TeMIepaTypbl BO-TIEPBBIX, 3HAYUTEIBHO BhILIE MO abco-
JIFOTHOI BeJTMUMHE, BO-BTOPBIX, MPUMEPHO, B caMoM BepxHeM 20-MeTpOBOM ciioe
OHa oTpuLaTelbHa ¢ MUHUMYMoM okono -0,8 °C B okpectHocTn 10-meTpoBoii
rTyOMHBI, W TOJIOKUTEbHA TITy0oke, BIUIOTH 10 60 M, mpuvem BeinudMHA ee J0-
xoauT 10 0,6 °C B riy0okoBoAHOM YacTu Mopsi (cM. puc. 6, 0).

Ha puc. 8 npuBeneH cpeHmii 3a Bech NMepHoj CE30HHBII X0/ Ha Pa3HbIX TITyOH-
HaX CpefHel MO TUIOMaa MOpSl TeMIepaTypbl, PaCCUMTaHHOM IO JBYM MOZIEIISIM.
BunHo, 4To B TeUeHHe BCEro roJoBOro Mephoa 3Ta CpeIHss TeMIeparypa, paccum-
TaHHas TI0 YCOBEpIICHCTBOBaHHOW Mopenu (S), Bbimie. MakcvMaibHble 3HAYEHHS
pasnoctu (no 1 °C) nabmonatores sietom Ha riryoune 10 m ( cm. puc. 8, a).
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Puc. 8. Ce30HHBII X0I cpelHel Mo TIOMAAN
MOpsI TeMIlepaTypbl, pacCUWTaHHOI MO CTaH-
JIapTHOM Monenu (MyHKTUP) U YCOBEPILEHCTBO-
BaHHOU Mozmenu (CrutomnHast Jinaust) 3a 15-metHuit
nepuon (1985 — 2000 rr.) Ha ry6unax: a — 10 Mm;
6 —52M; 6—100 m.

C rnyGuHOI  pa3HOCTb
MEXIy TeMrepaTypaMu BOJIB,
paccYUTaHHBIMHU 10 JIBYM MO-
JeNisiM, 3aTyXxaeT M yxXe Ha
riryoune 100 M oHa coctapis-
et BenuuuHy okono 0,1°C,
OJIHAKO Ha MPOTSIKEHUHU BCETO
rOAOBOrO LUKJIA, a HE TOJBbKO
netom (cM. puc. 8, 8).

OTinums B TemaoBoMm Oa-
JlaHCe BEPXHUX CJIOEB MOps
MPUBEIH K OTJIUYMSAM LEJIOTO
psla mapaMeTpoB TepMoxa-
JIMHHOK cTpyKTypsl BoA. Ha
puc. 9 mpuBeneHa 3BOJIOLMS
Pa3HOCTH MEXAY CpelHeH Mo
wiouaad  Mops  TOJILUMHOM
BEPXHEro repeMeLLaHHOro
cnost (BIIC), paccurtaHHOM 10
CTaHJAPTHOH WU YCOBEPLUEHCT-
BOBaHHOM Moznenu. BumgHo, uro
B 3MMHHE CE30HbI Ha MPOTSHKe-
HMM BCEr0 PaccMaTpuBacMoro
NPOMEXKYTKA BPEMEHH TOJIIIH-
Ha BIIC, paccuuranHas mno
YCOBEpLIEHCTBOBAHHOW  MO-
JIeJId MeHblle, a B JISTHHUE ce-
30HBI — Oosnblue. MakcuMalib-
Has pa3HULA JOCTUraeT BeJu-
4yuHbl 1 M 3UMOH B «MYTHBIH
Mepuoj», JIeTOM — B KOHIIe
«IPO3PAYHOTO» U KCPEIHETr0»
nepuojos. M ecnu 3umoit 3ta
BEJIMYMHA COCTABJISET OT 3 A0
5% Bceit Tommmasl BKC, To
JIETOM OHAa MOJKET NOCTUraTh
20 % u Gonee.

Ha pwuc.10 mnokazana
3BOJIIOLMSA CPEOHHUX MO TUIOo-
LIaayd MOPsl TOJLIUHBI XOJOA-
HOTO TPOMEXKYTOUHOTO CJIOs
(XTIC) u ero xomomo-3armaca,
paccUUTaHHBIX MO JBYM MO-
nensm. BugHo, yto TommmHa
XIIC B mepBoM dKcriepUMeH-
T€e BbILE, HAUOONBLINE OTIIH-

qus ()_'[O 20 M) HUMCIOT MECTO B JICTHHUEC CC30HBI B ((Hp03paqHBIﬁ>) nepuona, B Hava-
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Jie KMyTHOTO» MepUojia» U B KOHIIe «cpeaHero» nepuoja» (cm. puc. 10, a). Ana-
JOrMYHas KapThHa Habiromaercst M B pacrpeneieHnn xosopao3zanaca XIIC (cm.
puc. 10, 0).
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MEPEMEIAaHHOrO CJI0s, M

MoaenbHoe Bpemst, FObl

CrADS:COLAIGES 2012:09.06 13:56

Puc. 9. DBomrouust cpegHeli Mo MiomIagd MOPs pa3HOCTU MEXIY TOJ-
IIMHOM BEPXHEro MEPEMEIIAHHOrO CJIOS, PACCUMTAHHOW IO CTaHAAPTHOM
U YCOBEPIIEHCTBOBAHHOM MOJEISM.

80 | 120
: : =
100 1
< 60 2 g
o) O
E 50 od
s 40 g 60
g 30 =
E g 40
& 20 P~
10 20
0 = . e T = . " o 0 . . . . . L
85 86 87 8 89 90 91 92 93 94 85 86 87 88 89 90 91 92 93 94
MognensHoe Bpems, rofibl MogzenbHoe BpeMs, Fofibl

Puc. 10. DBosouus CpeAHuX MO IIOIAIN MOPSI TOJIIMHBI XOJOIHOTO TPOMEKY-
To4yHOTO closi (a) u ero xonopo3anaca (6). [TyHKTUpHas JTMHUS — pacyeT Mo CTaH-
JAPTHOW MOJIEINH, CIUIONIHAS JTMHUS — PACUEeT MO YCOBEPUIEHCTBOBAHHON MOIEIH.

Pacnpenenenue no npocTpaHCTBY CPEIHEr0JOBOM Pa3HOCTH MEXIY TeMIie-
paTypoii, pacCYMTaHHOM MO CTAHAAPTHOM M yCOBEPLIEHCTBOBAHHON MOJENH, Ha
pasHbIX riyOuHaxX uMeeT pasziuuHblii xapaktep. Ha puc. 11 nokazaHo pacnpene-
JIeHHe ATOM pa3HOCTH Ha riyouHe 10 M B «IIpo3payuHbIii» W «MYTHBIN» NEepUOIbI,
a Ha puc. 12 — To xe camoe Ha TTTIyOuHe 52 M.

Ha roy6une 10 m B 00omx meproax MouYTH Ha BCEil aKBaTOPHH, 32 MCKITIO-
yeHWeM HeOOoJbIIONM 00/1acTH Ha CeBepo-3amajHoOM Iiejbde, Temreparypa BO
BTOPOM SKCHIEpUMEHTE BbIle. MakCUMaJIbHBIE OTIIMUMS UMEIOT MECTO B CeBEpO-
BOCTOYHON HacTH MOps ¢ aOCONIOTHBIMU 3HaudeHWsMu Oomee 1,5°C, a MuHu-
MaJibHbIEe — B 3allaJHOW YacTH, rle a0COJIOTHAs BeJIMUMHA Pa3HOCTH HE MpEBbI-
maet 0,2 °C.
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PasHocTs Temneparyp, °C PasHocTs Temneparyp, °C
Puc. 11. CpengneronoBasi pa3HOCTh MEXKIY TeMIlepaTypoii Boapl Ha riryounHe 10 M, pac-
CUUTAHHOM I10 CTAHZAPTHOM M YCOBEPIUEHCTBOBAHHON MOJENAM: a — B «IIPO3pPavyHBIi»
nepuos; 6 — B «MyTHBIN» MEPUOA.

Ha rny6une 52 m Habmonaercs uHas kaptuna (cM. puc. 12). 3nech nonoxu-
TellbHasi Pa3HOCTh MMEET MECTO He TOJBKO B OYEHb Y3KOW 00lacTH Ha ceBepo-
3anmagHoM Inesibge, HO U B LIEHTPAJIbHOW YacTH aKBaTOPHUH, OCOOEHHO B «MYT-
HbI» niepuon (cM. puc. 12, 6). OtpuuaresbHble 3HAYEHUs PA3HOCTH COCPEAOTO-
YeHbl TI0 BCeMy IMepuMeTpy B paiioHe ctpyn OcHoBHOro YepHOMOpCKOro Teye-
Hus (OYT). MakcumasbHble 3Ha4YeHHs aOCOMIOTHOM BEeJIMYMHBI Pa3HOCTH
HaxonsaTcs B okpectHocTH 0,2 — 0,3 °C.
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Puc. 12. CpenHeromoBas pa3HOCTb MEXKAy TeMIepaTypoil Boabl Ha rityouHe 52 M, pac-
CUMTAHHOM IO CTAHZAPTHOM M YCOBEPILUEHCTBOBAHHON MOIENSAM: @ — B <«IIPO3pauyHbIA»
TIepUOJ; 6 — B KMYyTHBIN» MEPUOI.

CrnemyeT OTMETHTh, UTO XOTsS BEJIMYMHA PAa3HOCTH MEX]y TeMIlepaTypoii,
pacCUMTaHHOW MO IBYM MOJIEJISIM, MOYKET MOKa3aThCsl HE3HAYUTEIbHOM (B YacT-
HOCTH, B ciiosx riiyooke 30 M), OTHOCHTeNbHAS BEJIMYMHA STOH Pa3HOCTH MOXKET
JIOCTUraTh OONBLIMX 3HAYCHUH, 0COOCHHO B JICTHUH MEPUO/I.

Ha puc. 13 npuBeneHo pacnpezeieHrde NO MPOCTPAHCTBY CpPEAHErOJ0BOM
OTHOCHUTEJIbHOW Pa3HOCTH IO OTHOIIEHWIO K TeMIeparype, pacCUYMTaHHOM IO
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YCOBEPUICHCTBOBAHHOUN Mozenu, Ha riyouHe 10 M B pa3Hble Ce30HBI U pa3Hble
nepuobl, a Ha puc. 14 To ke camoe, HO Ha TiyOuHe 52 M. BugHo, uto 3uMoit Ha
rnyoune 10 M aOcoiroTHas BeJIMYMHA OTHOCHUTENIBLHOW Pa3HOCTH HE TMPEBbIIIACT
3% W B «1po3pavyHBIi» U B «KMYTHBIW» neproabl. Ho B neTHuit mepuon ta Benu-
YKHA B BOCTOYHOM yacTh Mops aocturaeT 25 — 30 %.
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Puc. 13. OtHocuTenbHas pa3HOCTh (B %) Mexay TeMmmepaTypod BOIbI Ha riyOHHE
10 M, paccunTaHHO# MO CTAHAAPTHON U YCOBEPLIEHCTBOBAHHOIN MOJEIISIM: @, 8 — 3UMOIA;
6, 2 — IeTOM; @, O — B «IIPO3PAYHBII» MIEPUOS; 8, 2 — B KMYTHBIN» MEPHOJ.
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Puc. 14. OtHocuTeNbHasE pa3HOCTh (B %) MeXIy TemrepaTypoil BOIbl Ha TiTyOWHe
52 M, paccuMTaHHOI MO CTAHIAPTHOM M YCOBEPILIEHCTBOBAHHOM MOIENAM: @, 8 — 3U-
MOIf; 0, 2 — JIeTOM; d, 6 — B «IIPO3PAYHBIN» NEPHOL; 6, 2 — B «XMYTHBII» IIEPHOS.
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Ha rny6une 52 M (cm. puc. 14) B 3uMHHUI ce30H aDCONMIOTHOE 3HAUSHHE OTHOCH-
TEeJIbHOM Pa3HOCTH He mpeBbllaeT 5% ¢ MakcumymoM B paiione OUT, Ho B «mpo-
3pavHbIi» MEepUO» HA BOCTOKE aKBATOPHH, a B KXMYTHBIN» MEpHOJ] — Ha 3ara/ie.

B neTHuii ce30H MakcUMasbHbIE BEJTMUMHBI COCPEAOTOUYEHBI 10 BCEMY MEepH-
metpy OUT co 3Hauenusmu okono 10 % B «npo3paunbiii» nepuoj v okomno 6 % —
B «MYTHbI». U3MeHeHus B TeMmiepaType MOPCKOi BOJIbl, €CTECTBEHHO, TPUBOIST
K U3MEHEHHIO B MJIOTHOCTH.

Ha puc. 15 npuBeneHo pacnpeneneHue cpeIHEroJoBOi pa3HOCTH MEXIY yc-
JIOBHOM TUIOTHOCTBIO, PACCUUTAHHOM MO CTAHIAPTHOM M YCOBEPLIEHCTBOBAHHOM
MoJiensMu, Ha riyouHe 10 m u 50 M B pa3Hbie nepHrozpl paccMaTpUBaeMOro Mpo-
MEXKyTKa BpEeMEHH.
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Puc. 15. CpenHeromoBasi pa3HOCTh MEXIY YCJIOBHOW INIOTHOCTBIO BOMBI, pac-
CUNTAHHOM IO CTAaHTAPTHOW W YCOBEPIICHCTBOBAHHOW MOIEISAM: a, 8, 0 — Ha
riry6une 10 m; 6, 2, e — Ha rimy6une 50 M; a, 6 — B «Iipo3payHbIil» Nepuon; 6, & —
B «KMYTHBI» MEPUO; O, € — B «KCPEIHUI» TIEPUO/.

Ha riy6une 10 M BO Bce mepHoibl IOYTH Ha BCEil akBaTOPHH, 38 UCKITIOUYCHUEM
HeOOJIBIIOI 00JIacTH Ha CaMOi KPOMKE CeBepO-3aratHoro mmesbga, pa3HOCTh MOJIo-
JKUTEJIbHA ¢ MaKCHMaJIbHBIMHM 3HaYeHUSMH B BOCTOUHOM 4acTu Mops. Ha riyOune
52 M kapruHa Oonee croxHasi. B «mpo3padHsiii» nepuoa mo nepuMeTpy OacceiiHa
COCpeIOTOUEHBI MOJIOKUTEITbHBIE 3HAUeHHS, @ BO BCeil BHyTpeHHe# 001acTH — OTpH-
uaresbHble. B «MyTHBII» MeprUOA LENOCTHOCTE 00JIaCTH ¢ OTPULIATEILHBIMU 3HaYe-
HUSIMU HapylllaeTcsl U B LieHTpe OacceiiHa pacnonaraetcs 001acTh ¢ MOJOXKUTENb-
HBIMH 3HAUCHUAMHU. B «cpeanuii» nmepron kapTuHa pacnpeesieHHs CTAHOBUTCS CO-
BCEM MECTPOii, rae 001acTH ¢ MOJOKUTENIbHBIMU 3HAYEHUSMH Pa3HOCTH NepemMerka-
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I0TCS ¢ 00JIACTAMU OTPHLATENBHBIX 3HaYeHHi. ClieicTBUeM W3MEHeHHI B TepMoXa-
JIMHHO# CTPYKTYpe BOJ] IPUBOAST K U3MEHEHHUSIM B TMHAMHKE TCUCHHH.

Ha puc. 16 npuBeneHo pacmnpeneneHue Mo MpPOCTPAHCTBY OTHOCHTENIBHOM
Pa3HOCTH MEXKAy KMHETHYeCKON SHepruedl TedyeHHWi, pacCUMTaHHOW MO CTaH-
JApTHOW M YCOBEPILCHCTBOBAaHHOW MoJessiMU, Ha TiayOuHe 10 M B pasHbie ce3o-
HBI ¥ pa3Hble Mepro/ibl, a Ha puc. 17 To ke camoe, HO Ha TIyOuHe 52 M.
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Puc. 16. OtHocuTenbHas pa3sHOCTh (B %) MexXay KMHETUYECKOM dHepruedl TeueHuid
Ha rimyoutHe 10 M, paccuMTaHHON MO CTAaHOAPTHOIN M YCOBEPILIEHCTBOBAHHOW MOJEIISM:
a, 8 — 3UMOW; 6, 2 — JIETOM; @, O — B «TIPO3pauHBIN» IEPHUO; 8, & — B KMYTHBIIH» MEPUOIBI.
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Puc. 17. OtHocutenbHast pa3sHOCTh (B %) MKy KMHETUUECKOW dHeprueil TedeHuii Ha
ryOrHe 52 M, paccuMTaHHOW MO CTaHIAPTHOW M YCOBEPLICHCTBOBAHHOW MOJIEISM:
a, 8 — 3UMOW; 6, 2 — JIETOM; d, 6 — B «IIPO3PAYHBII» TIEPUO; 8, 2 — B KMYTHBIN» ITEPHOIIHI.
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Ha ryoune 10 M B 3UMHUIT ce30H B 000MX NepHOJaX OTIIMYHS B LIEHTPATBHON
yactH OacceitHa He npeBbimaroT 10 %, a B patione OYT no Bcemy nepumerpy — co-
BCEM HECYIIECTBEHHBI. B JIETHHI CE30H B IPO3pavHbIiA» MEPHOI KHHETHYECKAs
SHEprus B MEPBOM SKCMIEPUMEHTE BhIILE MOYTH Ha BCEil aKBaTOPUU C OTHOCH-
TEJbHOM pazHoCThiO OKOJIO 20%. B «MyTHBIM» MEPHOA B LEHTPAIbHOW YacTH
OacceiiHa SHeprus BbIlIE BO BTOPOM DKCIEPUMEHTE, TJe OTHOCHTEJbHas pas-
HocTh goxoaut 1o 80 %.

Ha riyOune 52 M kapTvHa pacripesiefieHHsi SHeprir CXOXKa ¢ pacripeeieHueM
Ha 10 M, HO abCOMIOTHOE 3HAYCHHE OTHOCUTENTLHOW Pa3HOCTH JIOCTUIaeT 3HAYUTEIb-
HO Gonbliux BesinunH: 15 — 20 % B 3umuuii ce3on u 100 — 120 % — B neTHMA.

H3MeHeHHs B TMHAMUKE TEYCHUI M TEPMOXaIMHHOM CTPYKTYpe BOJ B BEepX-
HUX CJI0SX MOpS TIPUBOJAT K U3MEHEHUSIM B MEepPeHOce Teria TeUeHUsIMH B 3THX
crosix. Puc. 18 nnmoctpupyet 911 n3meHenus. Ha Hem noka3zaHa 3BOJIOIHMS pas-
HOCTH AQ Mexy 30HAJIbHBIMU aJIBEKTUBHBIMHU MOTOKaMHM Teruia B cjiosix 0 — 10 m
(cm. puc. 18, @) u 10 — 50 M (cm. puc. 18, 6) uepes pazpe3 BIOIL MepHaHAHA
38° B.11. (cM. puc. 2, MyHKTUP), pacCYMTaHHOMH Mo (opmyIie:
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B BepxHeMm paccmarpuBaeMoM ciioe (cM. puc. 18, a) pasHOCTb, €CTECTBEHHO,
3HAYMTENILHO BbIllle, YeM B HibkHeM (cM. puc 18, 6). M3MeHUYHBOCTL HOCHT Tiepe-
MesKaroIuii Xapaktep. Tak B BepXHEM CJioe HauOOJbIINE OTIIMUKS UMEIOT MECTO U
nerom (1986, 1991, 1993, 1999 rr.), u 3umotii (1988, 1991, 1992, 1996, 1997 rr.).
MakcumanbHoe 3HaueHue pocturaercss Jietom 1993 r. B Hmkenexamem cioe
10 — 50 M u3MeHeHUs1 POUCXOAT MOYTH CUHXPOHHO, HO C aMILIMTYI0M, MPUMEPHO
B JIBA pa3a MEHbILEH.

3akio4yenne. Ha ocHoBe pa3paboTaHHOW pervoHaIbHON CHEKTPaIbHON MO-
JIeJId TOTJIOLICHUsI CBeTa MOPCKOW BOJOH omnpeeneHbl ko3QdUIMeHThl Torio-
IIEHUs], C MOMOIIBIO KOTOPBIX MapamMeTpU30BaHO MPOHUKHOBEHHE KOPOTKOBOJ-
HOBOM cosiHeuHOH pamuaiuu B miepuof ¢ 1985 mo 2001 rr. B pasHbIX paiioHax
akBaTopuu YepHoro mops.

[IpoBeneHsl nBa pacyera SBOJIIOLMH TEPMOXAIMHHOW CTPYKTYPBI U LIMPKY-
nsiumn Boa YepHoro mopst B mepuon ¢ 1985 no 2001 rr. Ha ocHOBe Monenu B
0-KOOpJIMHATAX W C TIPUBJICYEHUEM JIAaHHBIX peaHain3a 06 atMochepHOM BO3/eH-
CTBHH 32 3TOT K€ MePHOI:

— C YNPOIIEHHOW MOAENbI0 KOPOTKOBOJIHOBOM paaMalvy, KOrja OHa BCS
NPOHMKAET B TOJIILY BOJI, MPO3PAYHOCTh KOTOPBIX TIOCTOSIHHA BO BPEMEHHU W TNPO-
CTpaHCTBE;

— 1 YCOBEpPUIEHCTBOBAHHOM MOJEJIbIO, OCHOBAHHOM Ha NMpeJIOKEHHON Ma-
paMeTpU3aurK U YYUTHIBAIOUICH CHEKTPAIbHBIA COCTAB M3JIyYeHUs U U3MEHYH-
BOCTb MPO3PauyHOCTH BOJI BO BPEMEHH U MPOCTPAHCTBE.

Pesynbrarel pacueToB mMokazaju, 4TO y4YeT peajbHbIX ONTHYECKHUX CBOWCTB
B0/ YepHOTo MOpSI MPUBOIUT K M3MEHEHHUIO TETUIOBOTO OOJKETa BEPXHHUX CIIOEB
MOpsi, @ UMEHHO:

— B NIyOOKOBOJIHOM 4acTy MOpPS B XOJIOJHBIE CE30HBI BCEX TPeX MEepUOJIOB
TeMIlepaTypa MOYTH BO BCEHl TOJIIIE BOJ CTAHOBUTCS HUWXKE, MpUUeM OoJiee, uem
Ha 0,3 °C B cnoe, mpumepso, ot 40 no 75 Mm;

— B TeIUIble CE30HBI NPUMEPHO B BepxHeM 20-MeTpOBOM cJioe TeMIieparypa
BCerJia Bhlllle, pa3HuIla 1oXoaut o 2 — 2,5 °C B BOCTOUHOI 4acTu Mops, a riy0-
JKe Temreparypa onsTh Hixke, ¢ pazHuuei 10 0,75 °C B «MyTHBIH» nepuo,

— B MEJIKOBOJIHOM YacTH MOpsl Ha ceBepo-3anagHoM Inenbde TeMIieparypa
HMKE BO BCE CE30HBI;

— CcpenHero/ioBas TeMIieparypa B riIyOOKOBOJHOM YacTH MOpPSI CTAHOBUTCS
BBIIIIE, & B MEJIKOBOAHOM — HIbKE. MakcuMasbHbIe 110 aDCOIFOTHOM BEJIMUMHE OT-
JINYUS JIoOKaIu30BaHbl B ooactu OYT.

H3meHeHune TermoBoro 610mKeTa BEpXHHUX CIIOEB MOPS, B CBOIO OUepe/Ib, BbI-
3bIBAET 3aMETHbBIE OTJIMYMSA B JUHAMUKE U, KaK CJIEACTBUE, JOCTATOYHO 3HAYUMbIE
OTJIMYUS B MPOCTPAHCTBEHHOM W BPEMEHHOM pacrpesie/ieHUH LIeJI0ro psijia THI-
poduznueckux napamerpon: TonmuHbl BKC, krHeTH4eckol 3Hepruu TeYeHuH,
aJIBEKTUBHBIX MOTOKOB TeTlia, TONIUHBI U XoJjoo3anaca XI1C u npyrux.

Tax, cpeaHss Mo MIOMAAN MOPS TOJIIMHA BEPXHETO MepeMeIIaHHOTO CJI0s B
JIETHHE CE30HBLI MEHbIIE, a B 3UMHUE — Ooubine. M XoTs oTHOcUTenbHas abco-
JIOTHas BEeJTMYMHA Pa3HOCTH HE TpeBbImaeT 1 M, B JIeTHUE CE30HBI 3TO MOXKET
coctaBiiath 20 — 25%. Otnuuust B cpenneit no miomany Tonmuae XI1C noctu-
raroT B OoTaeJibHbIe roabl BeauunH B 10 — 20 M.
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OTHoOcHTeNTbHAs Pa3HOCTh B KWHETHYECKOM SHEprvM TeueHW Ha TiayOuHe
10 M B oTHETBHBIX paiioHaX MOps JocTUraeT BenuuH 3uMoi B 5 — 10 %, netom B
«rpo3pauHblit» nepuos — okono 20 %, a B «myTHbIi» nepuon — a0 80 %. [nmybxe
KapTHHA pacrpesiesieHds1 Pa3HOCTH DHEPrUu MOBTOPSIETCS, HO abCONIIOTHOE 3HA-
YeHHE OTHOCHTEIBHON pa3HOCTH HocTuraer Oombimx BeiawuuH: 15-20% B
3uMHUI ce30H 1 100 — 120 % — B neTHMI.

OTinyMs B UMPKYJIALMN U TEMIIEpaType TaKKe MPUBOAAT K 3aMETHBIM OTJIH-
YKSM B MEPEHOCe Teria TeUeHUIMU.

Pe3rome. JIns Gonee TOYHOTO BOCIPOM3BENICHHUS M3MEHUYMBOCTH TEPMOXAJIVH-
HOHM CTPYKTYpPbI U LIMPKYJISLMH BoJ UepHOro Mopsi HEOOXOAMM yUYeT U KOPPEKTHOE
ONUCAaHWE B MOAEIIY LMPKYJIALMA W3MEHYMBOCTH ONTUYECKHUX CBOMCTB BOZ,.

baazooapnocmu:

Paboma 6vina gvinonnena 6nazo0aps uHancogoli noodepicke U3 NPOeKmos
HAH Vkpauner «Knumamuueckue cyenapuu, MOHUMOPUHZ U PUCKU» U €6DO-
neiickoeo pamounoeo npoexma FP7 «MyOcean-2».
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AHOTAL1Al BnmvB ONTHYHUX XapaKTEPUCTUK MOPCHKOT BOAM Ha TMHAMIKY Ta TEpPMO-
IWHAMIiKy BOJ Y BEpXHiXx mapax YopHOro Mops JOCHTiIKY€ETbCS 32 NOMOMOTOK MOZENi
MUPKYJIALIT B CHTMa-KOOpAWHATAX, IO MPeCcTaBIsie co0or0 Bepciro Moaeni POM i 6ioor-
TUYHOI MOJIeNli, Ka OIICy€e TPOHMKHEHHS KOPOTKOXBHIIbOBOI pajiaiii B TOBILY MOps.
OLHIOETHCS BIUTMB ONTUYHOTO CTaHy MOpS Ha WOTO TiAPOAWMHAMIYHUIN PEXHUM B TIEpion
Kiang XX cropivusi, MPOTATOM SKOTO ONTHYHI BIACTUBOCTI YOpHOrO MOps 3a3HaBAIA
3HAYHHAX 3MiH. 3iCTaBISAIOTHCS PEe3yJNbTaTH JBOX MOICIBHUX PO3PAaXyHKIB AJS TEpiomy
gacy 3 1985 no 2001 pp., B omHOMY 3 SKMX ONTHYHI BIACTUBOCTI MOPCHKOI BOIW BBaXa-
IOTBCS HE3MIHHUMH, a B JPYTrOMY — BPaXOBYEThCA iX MPOCTOPOBO-9acOBAa MIiHIIUBICTh Ha
OCHOBI 6i0ONTHYHOT MOJeNi g YyMOB, HAOMKEHUX 10 peabHuX. [ 3aBIaHHA aTMOC-
(bepHOTO BIUIMBY BUKOPHCTOBYIOTHCS faHi peaHanizy ERA — 40.

ABSTRACT The impact of the optical characteristics of the sea water on the dynamics
and thermodynamics of the upper layers of the Black Sea is studied using the circulation
o- coordinate model. The model is a POM-based model coupled with bio-optical model,
which describes the penetration of short-wave radiation to the sea. The influence of the
optical characteristics on the hydrodynamic regime at the end of XX century, when the
optical properties of the Black Sea significant changed, is estimated. The results of two
model runs, with and without bio-optical block, are compared for the period from 1985 to
2001. At the first run the optical properties of sea water are held constant, while at
another one spatiotemporal variability of the optical characteristic conditions close to real
on the basis of bio-optical model is taken into account. The reanalysis ERA-40 data are
used to set the atmospheric forcing.
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