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BJIMSAHUE ONITUYECKUX CBOMCTB BOJIbl HA JIMHAMUKY
BEPXHUX CJIOEB YEPHOI'O MOPsI B IIEPUO/, C 1985 10 2001 I'T.

BryisiHAe ONTHYECKNX XapaKTePUCTHK MOPCKOI BOJBI HA TMHAMUKY M TEPMOANHAMUKY
BOJI B BEPXHHX CIIOAX UepHOro Mops HccieayeTcsl C MOMOLIBI0 MO LIMPKYJISALUH B G-KO-
OpIMHATAX, MPEICTABIIAIONMIEH 000 Bepcrio Monent POM, 1 OMOOTITHYECKON MOJIEITH, OTTH-
ChIBarOLIEH MPOHMKHOBEHHE KOPOTKOBOJIHOBOM pamviauuy B Tofity Mops. OueHuBaeTcs
BJIMSTHUE ONTUYECKOTO COCTOSIHUS MOPS Ha €ro M'MAPOIMHAMUYECKHI PeKUM B MEPHOJ KOHLA
XX croseTus, B TeYeHHE KOTOPOro ONTHYECKUE CBOMCTBA YepHOro Mopsi npeTepreBaiy 3Ha-
quTeNibHble M3MeHeHHs. COIMOCTaBIIAIOTCS Pe3yNbTaThl JBYX MOJIEIbHBIX PAacueToB s Me-
prona Bpemenu ¢ 1985 no 2001 rr., B OZHOM M3 KOTOPBIX ONTHUYECKHAE CBOWCTBA MOPCKOMA
BOJIbl CUMTAOTCS] HEM3MEHHBIMH, @ BO BTOPOM — YUUTBIBAETCS UX MPOCTPAHCTBEHHO-BPEMEH-
Hasl M3MEHYMBOCTb HAa OCHOBE OMOOIITUUECKOI MOJENM 1A YCIOBUM, NMPUOIKEHHBIX K pe-
anbHbIM. J{n1s 3agaHus aTMOc(epHOro BO3/EICTBUS MCIOJNB3YIOTCSA JaHHBbIE peaHaIn3a
ERA - 40.

KJIIOUEBBLIE CJIOBA: YepHoe mope, eudpoouHamuyeckuil pexcum, ouoonmuye-
cKast MoOeb.

BBeaenne. BakHbIM BOMPOCOM MPH MOJIETUPOBAHUN U3MEHUHMBOCTH BEPX-
HHUX CJI0OEB OKeaHa SBJSETCS MPUPOJA B3aUMOJEHCTBUS OKEAHWUYECKOH OHOTHI,
OKEaHW4eCKOU JMHAMHKH W MPOHUKHOBEHUS TMAJIalollero Ha MOBepXHOCTh OKea-
Ha U3NTYYCHUSI.

L{pKyasips OKeaHa W MPOLIECCHI MEePEMEIINBAHUs OKa3bIBalOT CYIECTBEH-
HOE BIIMSTHUE HAa OMOJIOTHUECKYIO MPOJYKTHBHOCTh OKeaHa, MOCKOJIbKY Gorbliast
4acTh HEOOXOAMMBIX MUTATENIBHBIX BEIIECTB B BEPXHHUE CIIOM OKeaHa MOCTyMaeT
W3 TIyOWHHBIX clioeB. B cBOIO ouepenp, OWOTAa MOMYJHUPYET MPOHHKHOBEHHE
COJTHEYHOM paaHallii U TEM CaMbIM KOHTPOJIUPYET CTPYKTYPY IMOJIs TeMIepary-
pbl U CTpaTU(UKALIMIO B BEPXHUX CJIOAX OKeaHa. TakuM oOpa3oM, CyIECTBYeT
BO3MOXKHOCTb OOpaTHOM CBA3M MEXIY OKEaHMYEeCKOi OUOTOM 1 PU3HUECKUM CO-
cTosiHMeM okeana [1].

CBeTOBbIC YCIIOBHS B MOpE OMNpPEIENSOTCS MOTOKOM COJTHEYHON 3HEpruu,
najarouieil Ha MOBEPXHOCTh, M ONTHUYECKHUMHU CBOWCTBAMH MOPCKOHM cpenbl, a
HMMEHHO TMOIJIOIEHHEM M paccesiHueM cBeta [2]. Ha monro ¢oTocuHTETHUECKH
aktuBHOM pamuaiun — AP (ot 400 no 700 HM) MPHUXOIUTCSA OKOJIO TMOJOBHHBI
BCE COJTHEUHOM dHepruu. B MorIomeHnn 1 paccessHuM BeliecTBO (B3BELIEHHOE
U pactBopeHHoe). KoahHLMeHTbI MOTJIOIIEH!s] U paccesHUs CBeTa 3aBUCAT OT
YKHCIIEHHOCTH (PUTOIMITAHKTOHA, €r0 TAKCOHOMHUECKOH, pa3sMepHON CTPYKTYPbI U
KOHIIGHTPAIWH MUTMEHTOB B KJIETKAaX, OT COJEPKAHUS OKPAIIEHHOTO PACTBOPEH-
HOTO OPraHWYecKOro BEUIECTBAa, OPraHMYECKOro JETPUTAa W HEOPraHWYeCcKOM
B3BecH. JIo HeaBHErO BpeMeHH ObUTH M3BECTHBI TOJBKO €MHUUHBIE U3MEPEHHUS
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CMEKTPAIBHBIX KOI((PHULMEHTOB TOTJIOMIEHHsI CBETa B3BELICHHBIM BELIECTBOM B
Yepuom mope [3]. Hanbomnee pacnipocTpaHeHHBIM METOJIOM OLEHKH MPO3pavyHO-
CTH BOJIbI OBIJIO OMpeiesieHne TTyOuHbI BUaMMOCcTH Oeroro aucka [4]. B nocnen-
Hee JiecsaTuiieTre B YepHOM Mope TpoBe/ieHbl MHOTOYKCIICHHbIE U3MEpeHHs Mo-
TJIOIICHHsI CBeTa (PUTOIUIAHKTOHOM, B3BEIICHHBIM W PAaCTBOPCHHBIM BELIECTBOM
[5 - 8], koTopbie MO3BOIUIN BBIMOIHUTH MapaMETPU3ALIMIO MOTJIOUICHHs CBeTa
OCHOBHBIMH ONTUYECKH AKTUBHBIMH KOMIIOHEHTaMH C BBICOKMM CHEKTPAIbHBIM
pa3pelleHueM M BBISSBUTH CE30HHBIC M PEerMOHAlIbHbIE 0COOCHHOCTH OMoonTHYe-
ckux XxapakrepucTuk B UepHom mope [9]. Ewie panee Obina HaiiieHa BO3MOX-
HOCTb KOPPEKTHOM OLIEHKH Ko3(duiiMeHTa oOpaTHOro paccesHus CBeTa 4acTH-
L[aMH B3BECH, cojieprKalleiicss B MOPCKO# BOJie, MO CIYyTHUKOBBIM JaHHbIM [10].

Llenbrit psn okeaHorpaMUeckux NPHIOKEHHH, B TaKMX HaNpaBJIeHHAX Kak
OLICHKa TOoKazaresiel MpOIYKTUBHOCTH BOJ, 0Opa3oBaHWE TMEPBUYHOW MPOIYKLIHMH,
HarpeB MOpsi 3a CHET JIUCCHUIIALIMKM COJTHEUHOTo cBeTa U Ap. [11], Tpebyer koppeKkTHO-
T0 ydeTa MPOHHKAIOLIEil B BEPXHHIA CIION BOIBI KOPOTKOBOIIHOBOM pajiMaliiu.

Tak, ans Oonee TOYHOrO OMUCAHMS TPOLIECCOB, MPOTEKAIOIUX B MOPSAX U
OKeaHaX Ha pa3JIM4HBIX MPOCTPAHCTBEHHBIX M BPEMEHHBIX MacluTadax, ¢ 1eJbio
JIMarHo3a M MporHo3a COCTOSIHUS MOPCKOM cpe/ibl pa3padaThiBarOTCs KOMILIEKC-
HbIE MOJIEJIM SKOCUCTEMBI, BKIIIOYAlOIIUe B ce0sl TMApOAMHAMUYECcKHe, OMOJIoTH-
YecKkre W onThueckod 6moku. OmHAKO, CYILIECTBYIOLME MOJEIH YacTO MCIOJb-
3yIOT OYEHb CIJI0KHYIO THAPOIMHAMUKY M Bce OoJiee CI0KHYIO CTPYKTYpY OHOTHI,
HO, TIO-TIPeKHEMY, OYeHb YMPOIIEHHYIO ONTHKY. JTOro aucOaiaHca, BEpOSTHO,
MOKHO M30eXkaTh, pa3BuBas onThUeckuii 6s10k. OHAKO, NPEKIE YEM YCIIOKHSITh
ONTUYECKYIO MOJieJb, BKIIIOYas B Hee Oosiee moapoOHOe onmucaHhe ONTUYECKUX
MPOLIECCOB, CIIEYeT OLCHUTh HACKOJIBKO OHHM OYIyT BIMSTH Ha TWAPOAWHAMUKY.
U ecnu 370 BrusiHMe OyneT npeHeOpekUMO Mallo, TO, OYEBHUAHO, YTO OBYMHKA
BBIJIEJIKK He cTouT». M, KpoMe yBeIuueHHs BPEMEHU pacueToB, 3TO HE JacT Ke-
JaeMOro MpUOIKEHHs K peabHOCTH.

Jlo HenaBHero BpeMeHH HauOoJiee MOy ISIpHbIE ¥ YacTO MCTIOJIb3yeMble MO-
Jeny o0lIei UMPKYJIALMM OKeaHa He YYUTBIBaIH 3P (PeKTbl TPOHUKHOBEHUE KO-
POTKOBOJIHOBOM COJTHEYHOW paaManMyd B MOpckue TiyOuHbl. Brocnencrtesuu B
1esoM psje paboT ObLIO MOKa3aHO, YTO y4eT 3Toro sddekra mo3ponser OGojee
TOYHO OMHCATh AUHAMMKY U TEPMOXAIMHHYIO CTPYKTYPY BOZ, OCOOEHHO B BEpX-
HUX cnosix. OnHako, Kak npaBuiio, 9TH 3 deKTsl yUUTHIBAIOTCS B OYEHb YIPO-
IIEHHOM BH[€, OCHOBBIBAsICh Ha TIPEITIOIIOKEHUH O TIOCTOSHCTBE TITyOMHBI 3aTy-
XaHUsI KOPOTKOBOJIHOBOW COJIHEYHOHW panuaumu. W snume B mocienHee Bpems
NOSIBUJICS LeJbld psif paboT, B KOTOPBIX C UCMOJIb30BAHUEM CITYTHMKOBBIX JIaH-
HBIX O IIBETe OKeaHa MCCIeIyeTcs MPOCTPAHCTBEHHO-BPeMEHHAsh W3MEHYHBOCTD
MPO3pavyHOCTH BOJ, B TOM 4HHcie OOYCIOBICHHOW (PUTOMIAHKTOHOM, OIpese-
asirolas TAyOMHY MPOHUKHOBEHHS COJTHEUHOW paavalvM U, B KOHEYHOM cyeTe,
BIIMSIOIIAS HA JMHAMUKY W TepMOAMHAMUKY [12 — 16].

Tak, B pabote [15] BbIsIBICHO, YTO B ApPaBHICKOM MOpE MUTMEHThI (PUTO-
TUIAHKTOHA, MOIIOIIAIOIIME CONHEYHOE H3Jy4YeHHe, CYLIECTBEHHO BIHMSIOT Ha
TEIUIOBOI OanaHC BEpPXHEro NepeMeLaHHOro CJosl, B YACTHOCTH, 3TOT «OUOJIOTH-
YeCKHil porpeB» MOXKET MPUBOIUTD K YBEJIMUEHHUIO TeMITepaTypbl BEPXHEro me-
pemenranHoro ciiost Ha 0,6 °C ¥ k YMEHBIICHHUIO ero TOJLIVMHBI, B TO BpeMs Kak B
HIDKENeXAIUX CI0SX TeMIepaTrypa CHIKAEeTCs 32 CUeT YMEHbLISHUs! TPOHUKHO-
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BEHHs COJTHEUHOro uanyueHus. B paborte [16] mokasaHo, 4TO TemmepaTypHble
rpajiMeHThbl, BO3HHUKAIOIIME W3-3a TMOTJONIeHUS! (UTOTIIAHKTOHOM COJTHEYHOTO
W3JTyYEHHs], CIOCOOCTBYIOT OTIAIEHHOMY OTKIHKY B 9KBATOPHAIBHOM allBEJITHH-
re B BOCTOUYHOM yacT THXoro okeaHa.

Psn pabot Kapa ¢ coaBTopamu MOCBSIIEH PACCMOTPEHHIO 3TOM MPOoOJeMbl B
npunoxkennn k YepHomy mopro [17, 18]. B stux paborax mpeasaraercs cxema
pacdera MPOHHKAMOIIEN pagralliid Ha OCHOBE CPEIHEMECIUHBIX 3HAUEHUH KOd(-
¢umenTa ocnabiieHus, BEIYUCIEHHOrO MO CIYTHUKOBBIM JaHHBIM Sea-Viewing
Wide Field-of-View Sensor (SeaWiFS) 3a 1997-2001 rr. u ucciemyeTcs Kinma-
THYECKUH OTKJIMK MOPS Ha KIIMMATHYECKYIO M3MEHYMBOCTD MPO3PAYHOCTH BOJ Ha
ocHose mozenu HYCOM (HYbrid Coordinate Ocean Model). TTposeneHHbie npu
3TOM MOJIeNIbHBIE pacueThl MOKa3aju, 4To MpeHeOpekeHrne NPOCTPAHCTBEHHON U
BPEMEHHON HM3MEHUYMBOCTBIO TIyOHHBI 3aTyXaHHWs MOYKET MPHBECTH K Hepeasib-
HBIM OCOOEHHOCTSM B CTPYKTYpe MOBEPXHOCTHBIX TEUEHHWH W TeMmIepaTyphl Ha
MeCSIUHBIX BPEMEHHBIX MacIiTadax.

B pa6ote [19] ¢ ucnosbp3oBaHMeM Mol OOIIEeH MPKYJIAUMHA ATIaHTHYe-
CKOro okeaHa uccienytorcs 3¢ (heKTbl BIUSHUS MEKIOJOBOH W3MEHUYHUBOCTH
KOHIIEHTPAIMH XJIOPOPUIIA-«a» Ha MOBEPXHOCTHYIO TeMrepatypy. s Bbruuc-
nenus Kod(hGUIMEeHTa 3aTyXaHUs HCIOJNb30BAINCh CpeHEMECAYHbIC JaHHbIE
SeaWiFsS 3a nepuosa ¢ 1997 o 2003 rr. 31ech Takyke IenaeTcs BIBOA O 3HAYH-
TEeJIbHBIX BapUalUsSX B MOBEPXHOCTHOM TeMrepaType B YUCICHHBIX SKCMEPUMEH-
Tax ¢ y4eToM W 0e3 yueTa BIMSHUS XJOpoduiia-«a» Ha MPOHUKHOBEHHE W3-
vyenust. OHAKO, MPH COMOCTABJIEHUH PE3YJIbTATOB PACUETOB MEKIOIOBOM M3-
MEHYMBOCTH OKeaHa, MPOBEAEHHBIX C UCIONIb30BaHUEM CPETHEMECSUHBIX U KITH-
MaTHYECKMX CPEIHEMECAUHBIX (OCPEIHEHHBIX 3a IIECTh pacCMaTPUBAEMBIX JIET)
JAHHBIX O COJEPKaHUM XJIOpO(DHIIa-«a», AeaaeTcsi BBIBOI O TOM, YTO OTJIHUHS
npeHeOpekrMo MaJibl, U 3P(HEKTOM MEXKIOJOBOM M3MEHYMBOCTH MPO3PAvYHOCTH
MOXHO TipeHeOpeyb. [10-BHIUMOMY, TaKOM pe3yNbTaT ABJSAETCS CIEeICTBUEM TO-
T0, YTO UCTOJIb3yeMas MOJIEN b LIMPKYJISIUN UMella OYeHb Tpy0oe pa3pelieHue mo
BEPTHKAJIH. TOJIIIMHBI BEPXHUX MATH CJI0eB paBHsMCh 20 M Kaabiid. ITo He
MO3BOJIMJIO JIOCTATOYHO XOPOIIO OMUCATh AMHAMHMKY BEPXHEro MepeMeliaHHOTO
CJIOS Y, KaK CIIeJICTBHE, CYIIECTBEHHO CHU3WIIO YyBCTBUTEILHOCTh MOZETH K HC-
crieayeMomy 3¢ QeKTy, MOCKONbKY BIMSHHE MOMIOIIEHHE CBeTa (UTOIIAHKTO-
HOM Ha CTPYKTYPY MOBEPXHOCTHOMN TeMmIeparypbl OKUaaeTcs Ooree 3HaUUTE b-
HBIM TaM W TOTJIa, TJie U KOra TOJIIIMHA BEPXHEro MepeMeIlaHHOTO ClIos 10CTa-
TouHo Mana [13, 14, 16].

Llenb paGoThl — nokasatk, 4yTo B UepHOM Mope, Kak B OacceliHe CO 3HAYH-
TEJIbHBIM  COJIEPXKAHUEM OHMOJIOTUYECKOW KOMIOHEHThI, ONTHYECKHe CBOMCTBA
BOJIbI TP MOJICITUPOBAHUH OOIIEH HUPKYIAIUA MOTYT OKa3bIBaTh CYIIECTBEHHOE
BJIMSIHUE HA TEPMOXAJTHUHHYIO CTPYKTYPY, JaKe €CJI OHHM He CBS3aHbI HEmocpe-
CTBEHHO ¢ OHonornveckoi Mozelbto. [Ipu 3TOM MocTaBiieHa 3a/1a4a UCCIIeI0BATh
BJIMSIHUE MEXKTOJIOBOM W3MEHUYMBOCTH MPO3PAYHOCTH BOJI HA U3MEHUYUBOCTH Tep-
MOXAJTMHHOM CTPYKTYpPbl U UUPKYJISALMHA BOJ B BEPXHUX C10sX YepHOro Mops B
nepuop ¢ 1985 no 2000 rr. Hawa runore3a cocTOMT B TOM, UYTO HAJIM4YKE PacTBO-
PEHHOT'O OPraHUYECKOTO BEUIECTBA, IETPUTA U (UTOIUIAHKTOHA B BEPXHHUX CIOAX
MOpsi, KOCBEHHO (M, BO3MOJKHO, HEMOCPEJACTBEHHO) BHOCHT 3aMETHBIN BKJIAI B
W3MEHUYHUBOCTh LIMPKYJISAIUH MOPS Uepes MIaByyecTh.
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1. 'mapoanHamMuyeckasi Mojesb. [ pacueToB MpHUMEHsIach aaanTupo-
BaHHas K ycioBusM YepHoro Mops Bepcuss POM2K mopeny okeaHuueckoi 1MpKYy-
asiumu TIpuncroHckoro ynusepcuteta (Princeton Ocean Model — POM) [20, 21].
Monenbs ocHOBaHa Ha MOJTHOM CHCTeMe YpaBHEHHH TEPMOTUIPOMHAMUKH OKeaHa co
CBOOOITHOM TIOBEPXHOCTHIO B MPUONIMKeHHH ByccrHecka, TMIPOCTATHKH M HEC)KH-
MaeMOCTH XMAKOCTH. B Mojienn ucronb3yercs Tak Ha3biBaeMasi g-KOOpAUHATA, TIPH
9TOM BEpTHKaIbHas, HANPABJIEHHAS BEPTUKAJIBHO BBEpX, JACKAPTOBa Z-KOOPAUHATA
npeoOpasyercs B 0-KOOPAMHATY 10 (hopmyJie

o=2"T, )

Tak 4ToO cBOOO/IHAs MOBEpXHOCTh Mops Z =7)(X,Y,t) mpencraBnsietcs B npeobpa-
30BaHHBIX KoopauHaTax moBepxHocTeio O =0, a pembed Mopckoro aHa
z=H(X,y) — noBepxHocThi0O O =-1, rme X,y — rOpU3OHTaJIbHbIC JEKAPTOBBI
KOOP/IMHATHI, HaNpaBJIeHHbIC HAa BOCTOK M CEBEp COOTBETCTBEHHO, t — Bpems. To-

raa ypaBHEHUs HEPa3pbIBHOCTU M COXPAHEHHWS MOMEHTa KOJIMYECTBA JBMIKEHUSA
MMEIOT BUI.

DU _ DV dw an

+— =0, 2
oX dy odo ot

oDU oU’D oUVD oUw
+ + +
ot oX oy Jdo

+gDa77 gD2 P _ia_DB_pldo__a[KM BU} F.
oX poaax D ox oo do| D do

- fVvD+

)

oDV 9aV?D 0UVD oVw
+ + +
ot ay oX oo

. (4)
+gDa77 gD2 dp o dDaip o = 0 [KM BV}_FFy
dN o he do| D do

+ fuD +

dy D oy oo

rneD=H+ 7.

VYpaBHeHHs nepeHoca — U Qy3uu Tersia U COIM CleAYyIOLLHUE:

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

B BhimenpusenenHbix ypaBHenusix: U,V — KOMINOHEHTBI CKOPOCTH TEYeHHI
BIOJIL Ocel X,Y; p’ — OTHOCHTENbHAs IIOTHOCT MOPCKO# Boabl; H — rityGuna mo-

(6)

ps; g — yckopeHue csodoanoro naaenus; Ky u Ky — koadduipeHTsl BepTUKaIbHON
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TypOyJIeHTHOM BS3KOCTH M AU((y3UH COOTBETCTBEHHO; S — COJICHOCTh; | — MOTEeH-

MasbHas temneparypa; f — napamerp Kopuonuca; | — KOpOTKOBOHOBas painaiys.
B ypaBHeHuM Hepa3pbIBHOCTH (2) @ ecThb CKOPOCTh, HOpMajbHas K C-TIO-

BEPXHOCTH, KOTOpas CBA3aHa C BEPTUKAILHONW CKOPOCTHIO COOTHOLICHUEM:

W:w+u(aaa—3+aa—;7j+v(a%—5+%—;7J+a%—?+%—?. (7

Jlns mapameTpu3aluy BepTUKaIbHOTO TIepeMEelIMBaHUs B MOJIENb BKIIIOUCHA
MoJelb TYpOYIeHTHOCTH C YPOBHEM 3aMblKaHUsl 2.5, OCHOBaHHasi Ha IMIIOTe3ax
TypOynentHoctu Potra-KonMoroposa, u o6o6mieHHoit Memmopom u Smanoit
[22] na cnyuaii ctpaTuduumpoBanHoro notoka. CoriacHo 3ToW Moaenu Kod¢h-
(duLMEeHTBl BepTHKaIbHOUM TypOyneHTHoW Bsizkoctu Ky n muddys3umn Ky Beipa-
JKaroTcs Yepes rnapameTpbl YCTOHUUBOCTH Sy U Sy

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

rae | — TypOynenTHbI MaciuTa® JTHHBL Y207 — KMHETHUeCKas SHeprus TypOy-
JICHTHOCTH. Sy U Sy B CBOIO ouepe/ib ABJSAIOTCS (GYHKUMAMU urcia Puyapacona:

[2N?2
q2

GH =

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

N — uacrora Bsiicsnsa-bpenra; Ay, A,,B;,B,,C; — smMnmpuueckre KOHCTAaHTBI.
2 2 :
VYpaBHeHus nepeHoca i ¥20” 1 MakpoMaciuTada TypOyseHTHoCTH 1 umeroT Bu:

2 2 2 2
aq D+8Uq D+8Vq D+awq _
ot ox ay role o)
9
K 2 2 2 — 3 !
:i _qai +2K_M (a_u) +(a_vj +2_gKHa_p_2Dq +F 2
do| D do D |\do Jdo Po Jo B a
2 2 2 2 2
aq ID+aUq ID+8Vq ID+aa)qI _ 9 Kq og°l N
ot ox ay do ds| D do
: (10)

2 2 _
+El Km (a_u) +£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} — QyHKLMS <npUCTeHOUHO#M 6imszocTn»; K — kon-

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

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

UneHsl, onuchIBatoIie rOpu30HTAITbHbIC TYpPOYJICHTHBIE BI3KOCTh M AUPQY3HIO
WMEIOT BUT:

E (HTX)+ (Hz'y) Fy (Hry)+ (HT v) s (11)
rae
ou
xxzzAM_
B U oV
Tyy =Ty = An E)y+ax
oV
yyZZAMg'
AHaOru4HO
0 0
F,=—I(H —1\Haq, |,
[ aX( qx)+ay( qy)
rae
0
Qy = Ha_f’
_p 99
qy=AHa_y'

Oynkums ¢ npeacrasaser T, S, o win 7 (em. Hwmke). KospduumenTsr ro-
PU3OHTAILHOM TYpOYJISHTHOM BA3KOCTH U AU QPY3UU MOJAratoTCs MOCTOSTHHBIMM.

2. Koneuno-pa3noctnas annpokcumanus. [Ipy koHeuHO-pa3HOCTHO# arn-
MPOKCUMALIMM MCXOJHBIX YPaBHEHWH MOJENM IO TMPOCTPAHCTBY IMPUMEHSETCS
cetka C 1o tepmuHojoruu Apakaebl [23]. Mcnonb3yercs aroput™ pasaeieHusl
no mozam [24], Tak 4TO peleHHe MIIETCs OTAEIbHO /s OapOKIMHHONW U 6apo-
TPOMHOI MOA, MO BPEMEHM HCHONb3yeTcs cxema «uexapia». llpu pewieHuu
ypaBHeHHH /i1 GApOKJIMHHOW MOJBI MCIOJIb3yeTcs MoJyHesBHas cxema [25].
CHauana pacCUMTBIBAIOTCS MO SIBHOW CXeMe YICHBI, OMMCHIBAIOLINE aBEKLIUIO U
ropuzoHTanbHyo quddysuto. 3areM BBIUMCISAIOTCS MO HESIBHOW cXeMme ciarae-
MbI€, OTMHMCHIBAIOIINE BepTUKaNbHYIO Tuddy3uto. CrenoBaTenbHO, €Ciiy Mepeny-
catb, HaripuMmep, ypaBHeHus (5) u (6) B Buze:

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

rie Adv(C) u Dif(C) npencraBnsfoT anBeKTHBHbIE W TOPHU3OHTAIBHO-IU(]-
(y3HOHHBIE YIEHBI COOTBETCTBEHHO, TO PELICHHE WILETCS Ha JBYX IaraX. AJBeK-
THBHBIE U TOPU3OHTATBHO-IU(()Y3HOHHBIE YIEHBI BBIYMCIIAIOTCS 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 TUQQY3UOHHBIN MO BEPTHKAIM WIEH PACCUWUTHIBACTCS METOAOM MPOTOHKH W3
YpPaBHEHUS

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

+Qc. (14)

Bo m30exxaHue paclieryieHus] pelleHHss Ha YeTHBIX W HeYeTHBIX Imarax Io
BpEMEHH HCIOJIb3yeTcs cralbiii GuabTp Aficenuna [26], T.e. pelieHue Criiaxu-
BaeTCs Ha KaJIOM Ilare 1o BpeMeHH:

Cs =6+%(c”+1—2c” +cnt), (15)

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

KoneuHo-pazHocTHas annpokcuMaius ypasuenui (9), (10) takas ke, kak u
IU1sl ypaBHEHUH JIBHIKEHHUS.

3. I'pannyHble H HaYaJbLHbIe ycaoBHUs. [ pelueHus NpUBeAEHHON cHc-
TeMbl JU(QQepeHIHATEHBIX YpaBHEHUH HEOOXOIMMO 3aJaTh IPaHU4YHbIC U Ha-
yanbHble ycoBus. Ha TBepaoit O0KOBOW rpaHuHiIe UCTIONB3YIOTCS YCIOBHSI MPH-
JIMMaHMsl 47151 CKOPOCTeH MOTOKA U PaBEHCTBA HYJIIO HOPMaJIbHBIX MOTOKOB COJIH,
TEeria U KOJIMYeCTBa ABHKEHMUSI.

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

PoKp (0U oV )

%(g ,gj = (7ox ,Toy) ; (16)
Ky (0T dS Qo

—Hl = === =0 , 17
H (80‘ 60‘] PoChp Qs (17

rae Tgy,Tpy — KOMIIOHEHTbI HAalpspKCHUs TPeHus Betpa; Qo — CyMMapHBIA IOTOK

Tera, a Qs — MOTOK COJIM Ha rpaHuliie «Mope-atMocdepa». Ha nue mops o =-1
MOTOKH TerJia U COJM PaBHBI HYJIIO, a I CKOPOCTEH MCMOJb3YETCs aHaJIOrMuHOe
IPaHUYHOE YCIIOBHE C COOTBETCTBYIOLLECH 3aMEHONH KOMITOHEHT HaNpsDKEHUH Ha

(Tbx’Tby) = pOCDr\Tb (ub7vb)'

Kosddurment tperms Cp = MAX{K’[In(H+zp)/z0]% 0; 0,0025}3aBucutr ot
paspenieHust MPUAOHHOTO MOrPaHUYHOTO CJIOsL. 3/1ech  Z, — rTyOuHa 3aieraHust

OmKaiiero Ko AHy y3J/la pacueTHOH ceTkH; V|, — BEKTOp CKOPOCTH TEUEHHH B
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3TOM y31e; Up,Vy — ero koMnoHeHTsl, K = 0,4; z, — mapameTp LIepOXOBaTOCTH
MOPCKOTO JIHa, PUHSTHIA B HACTOsIIeH paboTe paBHbIM 1 cM. [l @ Ha noBepx-

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

B Mopenu yuuteiBaeTcs cTOk pek B OacceiiH Mopsl, a Takke 0OMEH BOJaMH ¢
A30BcKMM MopeM depe3 KepueHckuii mponB 1 ¢ MpaMOpHBIM MOpeM uepes MpOJIUB
Bocdop, rae, kak u3BecTHO, BoAa BbiTekaeT W3 UepHOro Mopsi B BepXHEM Clioe
(BepxHeOOCcOpcKoe TedeHHe) U BTeKaeT B HIKHeM (HrkHeOochopckoe TedeHHe).
OO0ycCIOBJIEHHBIE 3TUMH TPOLIECCAMHU U3MEHEHHS TEMIIEPaTypbl, CONEHOCTH U YPOB-
Hsl MOPSl PacCUUTBHIBAIOTCS B COOTBETCTBUM C aJITOPUTMOM, TMPEAJIOKEHHOM AJIs UC-
none3oBanus B mogean ECOMB3D (Three dimensional Estuarine Coastal Ocean
Model) [27]. CorsiacHO 3TOMY aJITOPUTMY B CTOJIOE JKHIKOCTH, OTPaHUYEHHOM CBep-
Xy SUSHKOW, B KOTOPYIO BMAJalOT PEKH, Ha KayKIOM BPEMEHHOM Lare paccUuThIBa-
FOTCSl UI3MEHEHUSI YPOBHSI MOPs, TEMIIEPATYPBI U COJIEHOCTHA BOMBI, IIPUYEM MPEITIO-
Jlara€tcs, 4Tto nocCTtynuBuias BoJa MrHOBEHHO MEPEMCIIMBACTCA OT IMOBEPXHOCTU O
3a7aHHOW TITyOMHBI. AHAJIOTMYHO PacCUMTBIBAIOTCS M3MEHEHMs YKa3aHHBIX Xapak-
Tepuctrk B Kepuenckom nponvee 1 B nponuee bochop npu paccMoTpeHUH HUKHE-
6ochopckoro TeueHus, ¢ TeM OTIIMYMEM, YTO MOCTYMAroUIas BoAa NepeMelBaeTCs
HE OT MOBEPXHOCTH, a OT 3aJ]aHHOM IJTyOMHbI J10 JAHA. BiusHue ke BepxHebochop-
CKOI'o TEYCHHs CKa3bIBACTCH JIMIIb HA N3MEHEHWH YPOBHA MOPs B COOTBETCTBYIOLIMX
A4eiikax, a TeMneparypa 1 COJICHOCTb BOJIbI IPU STOM HE MEHSIOTCSL.

B paccmaTtpuBaemMol 3amaye 3a]aBajMCh CPEJHEMECSUYHbIE KIMMAaTHUUYECKUE
3HAYEHUs] TeMIIepaTypbl U COJICHOCTH BTEKalOLLel B MOpe BOIbI, a TAKKe Pacxo/ioB
OCHOBHBIX peK, Brajatoiux B YepHoe Mope, U BepxHebocopcKoro TeueHusl.

B kauecTBe HayajbHBIX yCJ'[OBl/lﬁ 1A TEMIEpaTypbl U COJICHOCTU Ha KayKAOM
TOPU30HTE OBUTH B3STHI CPeAHKE MO TUIOIAAN MOpsl KiuMaThdeckue 3HaueHus. Oc-
TaJIbHbIC MapaMeTPhbl B HaYyaJIbHBIM MOMEHT BpEMEHU NoJiaraJiuCb paBHbIMU HYJIIO.

4. Tlapametrpsnl 3amaun. PacueTHas oOnacTh orpaHuveHa MepuaHaHAMU
27,8° B.1. Ha 3amnaze u 41,8° B.1. Ha BocToke U napaesismu 40,875° c.ui. Ha rore
u 46,312° c.uu. Ha ceepe. PacueTsl MpoBOAMIIKMCH HA CETKE C MIaraMu MO rOpu-
3onTanu 0,1° Bmone mapamnenu u 0,0625° Boons mepuanana. Ilo 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 TOPU30HTAIM MpUHUMATKCH paBHbIMI: A, = 300 M7c, A, =60 M’/c co-

orBercTBeHHO. lllar mo BpemeHu monarascst paBHbIM: [Uisi GapOTPONMHON MOJBI —

10 cex, nns OapoKIMHHOW MOIBI — S5 MHUH. OMNHUPUYECKHWE KOHCTAHTHI
(AL, A,B,By,C)=(092, 16,6, 0,74,10,1,0,08); E;=18; E,=133,; E,=10;
Sq=0,2.

B kauecTBe BHelIHero atMoc()eépHOro BO3AEHCTBUS HCMOJIB30BAICS CPEAU-
3eMHOMOPCKHi MaccuB riiobansHoro peananuza ERA — 40 (ECMWF 40 Year Re-
analysis), co3nannbiii B EBporieiickoM LIeHTpe cpeJHeCPOYHBIX MPOrHO30B MOr0-
aei ECMWF (European Centre for Medium-Range Weather Forecasts) [28] ¢
MPOCTpaHCTBEHHOM paspemeHueM 1,125°% 1,125° u BpeMeHHO#H TUCKPETHOCTHIO
6 uacoB. [lnsg mpoBeneHHs BBIYMCICHUI HCIONB30BAIKCH CIEAYIOLIME XapaKTe-
PUCTHKH. TemIepaTypa Ha TOBEPXHOCTH MOps Ts, MOTOKM KOPOTKOBOJHOBO
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Qswr ¥ JUTMHHOBOJIHOBO# paanannu Q| wgr, MOTOKH SBHOTO Qs M CKPBITOTO Teria
QL, o6noxkHbie P s u koHBeKTUBHBIEC Ocanku Pc, u ucnapenue E. [To Hum BbIumc-
JISLTCh 3HAYEeHHsI TapaMeTPOB B MpaBoi yacTh cooTHoreHus (17):

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

Qs =-S-(E-Ps-F). (19)

KoMnoHeHThI kacaTeabHOro HampsLKeHUs! BeTpa ONnpeAessuIich M0 JaHHBIM O
HamnpaBJieHUH U MOJyJie CKOPOCTH BeTpa Ha BbicoTe 10 M, mpudeM Moaynb kaca-
TEJBHOTO HAMPSKEHUs BETPa BBIUMCIISICA IO hopmyJie:

T:Cdpav21

I7€e pa— IIOTHOCTB BO3ayXa, V — MOJYJIb CKOPOCTH BETpA.
Koadduumentsi Tpenns Cy paccunrsiBaimch cornacho [29, 30]:

(0,934 +0,0788V —0,0616V ?)x1073, npu V < 4 m/c;
Cq =<12x1073, mpud < V<iiwmlc;  (20)
(0,49 + 0,065V )x10~2, npu V > 11 m/c;

Hcxonnbie mons ERA — 40 Obiim MHTEPHONMPOBAHBI KPUTHHT-METOAOM Ha
cetky 0,1°x 0,0625° u crnaxkeHbl neBsiTMUTOUeUHBbIM ¢uiabTpoM [aycca Tpems
urepauusmu [31].

JlaHHBIE O cpeHEeMEeCSYHBIX KIMMaTHYeCKUX 3HAYeHMSX PacXOJOB OCHOBHBIX
pek, Bnagatommx B Yeproe mope, yepe3 KepueHckuii mposms v BepxHebochopeKoro
TedeHusl nprBenieHb! B Ta0n. 1. [TonokurenbHbIe 3HAUeHHs YKa3bIBalOT Ha TO, YTO
BOJ/Ia roctymnaeT B YepHoe Mope, a oTpHULaTesIbHbIE — BHITEKAET U3 HETO.

3HaueHHus pacxooB BOABI Uepe3 HWKkHeOochopekoe TedeHHe SBISIIOTCS HAarOo-
Jlee TPYIHO OMpeeNsieMbIMU, U UX BETMUYMHBI, IPUBOJUMBIE B COOTBETCTBYIOLIHX,
JOCTAaTOYHO MHOTOYMCIIEHHBIX, JIMTEPATypPHBIX MCTOYHMKAX 3HAYMTEBHO OTIMYa-
10TCst ApYT OT apyra. [Tosromy B paccMaTprBaeMoii 3ajade BeJIMIMHA pacxoyia yepes
HIbKHEOO0Copckoe TeueHHe OLCHUBAIACH UCXO/ISl U3 MPEATIONOKEHHS, YTO B LIEJIOM
3a roJ Macca Bojbl B UepHOM Mope ocTaeTcsl MOoCTOosIHHOM. T.e. mpy cyMMHpOBaHMH
3a TOJ CTOKa peK, pacxonoB yepe3 bocop n KepueHckuii nponvBel, a Takxke ocam-
KOB M MCTIAPEHHsI MO BCeld MIOLAaan MOps TOJy4aeTcs HOJIb.

Bce mapamerpbl atMocdepHOro BO3/ISHCTBHS 1 CTOKA Yepe3 OOKOBbIE MpaHHLIbI
MHTEPTIOJIMPOBAIMCH JIMHEHHO Ha KayKIIbIH 1Iar Mo BpeMeHH 0apOKIIMHHON MOJIBI.

OnucaHHas MoZieNb paHee YCTEIHO MPUMEHSIach Kak s OIUCAHUS KITUMaTH-
YecKol M3MEHUMBOCTH, TakK W JUTS peaHann3a ruapousnydecknx mnoseit YepHoro mo-
ps [31 - 34].

5. buoonTH4eckasi Moaesib. B OCHOBY pernoHajbHOTO MOAXO0/Aa TIPH CTIeK-
TPajdbHOM MOJENUPOBAHUM MOJBOAHOW oOmydeHHocTH (Eg(z,4)) mHonoxkeHa

bendopnackas momens [11]. Jlnsg yyera Guoontudeckux ocobeHHocTel HepHoro
MOpsi 3Ta MOjIesb Oblla MOAU(HUIIMPOBaHA HA OCHOBAHWU PE3YJIbTATOB MapameT-
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yaod goroxoed KUHORBHE QUMOOhMIBINUIN O—AITKOQEOIH‘QQU T enuroe ],
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pH3allK TIOTJIOMIEHUS] W PacCesiHUsl CBETa OCHOBHBIMH ONTHYECKH AKTHBHBIMH
komroHeHtamu B Yeprom mope [9, 10]. UurerpanbHyto Benuunny DAP, mna-
JIAIOLIYIO Ha MOBEPXHOCTh MOps, TpaHC(HOPMHUPOBAIM B CIIEKTpalibHOE pacrpe-
JieJIEHHe COJTHEYHOM dHepruu B cooTBeTcTBUH ¢ [35]. [ToTepu 3a cueT oTpaxkeHust
NpHU MPOXOKJICHUH COJIHEUHOTO M3JIyYeHHs Yepe3 MOBEpXHOCTb MOps MPpUHHMA-
nu paBHbIMHU 6 % [4]. IIponukatomas conneunas paxuaums (Ey(z,4)) coctout
u3 npsamoro (ES(z,4)) u nepepacnpenenennoro atmocdepoit (ES(z,4)) aud-
(y3HOrO COJTHEUHOrO M3JTyUEHHS:

Ey(2,4) = ES (z— Az, A)- e84 @AM L ES (7 A7 7). e7ki (202

rae kg (z,2)u k3(z,4) — k0o3DULMEHTBI BEPTUKATLHOTO OCa0IeH s 1Jisl psi-
Moro u auddy3Horo ceera, COOTBETCTBEHHO.

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

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

rae a(z,A) — xoapduument nornoueHus ceera, b,(z,4) — koadduument ob-
paTHOro paccestHWs cBeTa, @y — Yrojl pacrpOCTPAaHeHWs CBETOBOW SHEPrUM B
BOJIHOM TOJILIE.

Kosdduument K§(z,4) paccuuTbiBaiu clieayrommM o6pa3om:

kS (z,4) =[a(z,4) +by, (z2,4)]/ 083.

B kaxnaplif MOMEHT BpeMEHHM M B KaXI0W Touke 00jacTh 0OIydeHHOCTh Ha
riyOMHe Z BbIUMCIsIIAch 1Mo Gopmysie:

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

Kak BuIHO W3 BBIpaOKEHUH IS kg (z,A)u kg (z,4) npoHMKHOBEHHE KOPOT-

KOBOJIHOBOM pajualii B BEPXHHUH CJIOM MOps ONPEIENseTCs] CyMMapHbIMHU KO-
3¢ dpuLMEeHTaMy MOIJOIIEHUS M O0paTHOro paccesHus CBeTa MOPCKOM BOJOM.
buoonTtuueckas Mopesb MPEANONaraeT HECKOJNbKO BXOAHBIX MapaMeTpoB!
acpom (440) — KOI(PQUIMEHT MOIJIOIEHUS CBETa OKPAalIE€HHBbIM PAacCTBOPEHHBIM

OpraHUYECKUM BEIUECTBOM Ha JUIMHE BONHbI 440 HM, S. o, — KOHCTaHTa, OMH-

CBIBaIOIIAsl CMEKTpalibHOE MOBEIEHHE TOIJIOUIeHUS! PaCTBOPEHHOM OpraHMKOM,
*

C, — KOHLeHTpauus Xjopopuina-«a», &, — CHEKTPalbHbIA KOdPPULMEHT

YIEIBHOrO TOTIIOUIEHHS YacTULaMH B3BecH, Dy, (555) — koodduiment obpatHo-

rO paccessHWs CBeTa YacTHI[AMHM B3BECH B CHEKTpalbHOM KaHaje 555 HM,
N — KOHCTaHTa, OMUCHIBAIOIIAs CIIEKTpaIbHOE TIOBeeHHe kKoadduiueHTa odopat-
HOT'O paccesiHUsl CBeTa 4YacTHIlaMu B3BecH. OMNUIleM HUXKe UX (YHKIHOHAbHbBIC
CBSI3M MOJIpOOHEe.
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IMormomeHne cBeTa — OOWH W3 OCHOBHBIX MOKa3aTeNlel ONTHYECKUX CBOICTB
MOpPCKOM BOJIbl. B MOMIOMEHNH MPOHUKAOLIEH B BOJHYIO TOJIILY COHEYHOM SHEP-
MM y4acTBYIOT B3BELIEHHOE M PACTBOPEHHOE BELIECTBO, a TaK e cama Boaa. Criek-
TpaJIbHOE M BEPTUKAIBLHOE pacrpesiesieHne KOod((HIMEHTOB TOIIOIIEHHs CBETA Y
3THX KOMITOHEHTOB CYIIECTBEHHO pazinyaercs. KosduimeHt norommenus ceera
a(z,A) cocToMT U3 MOIIOLIEHHUs CBETa YUCTOM BOJOM (a,, ), B3BELLIEHHBIMH YacTH-

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

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

JUist OLIeHKH CIeKTpa MOTJIOLIeHHsI CBeTa YMCTOM Booi @, (A) mcrons3oBaiu
naunbie [36]. Koaddumment ap(z,/l) 3aBUCUT OT OTHOCHUTEIBHOIO MOIJIOICHHS
CBETAa HEKMBOW B3BECHIO, KOHIIEHTPAIIMH THUTMEHTOB, BHIOBOTO cocTaBa (huTO-

TJIAaHKTOHA, pa3MEPOB KJIETOK U BHYTPUKJIETOUYHON KOHLEHTPALUN MUTMEHTOB.
[apamerpusaums cesazu Mexay a,(Z,4) n C, yuuThIBaeT pasHbie paioHsbI

MOp#, TEIUIbIA U XOJOJHBIM MEPUO/, CE30HHBIHA TEPMOKIIUH, YTO OTPAKAET BIIUS-
HUe ($aKTOPOB Cpe/bl Ha ONTHYECKHE CBOWCTBA (UTOMIAHKTOHA U €ro OTHOCH-
TEeJIBHOTO BKJIaJa B o0Lliee MOTJIOIeHHE CBETa B3BELIEHHBIM BELLECTBOM

ap (z,4)= a:) (A)-Ca(2),

*
rae ap(4) — cnekrpanbHblil KO3QOUIMEHT y/enbHOro (HOPMUPOBAHHOTO HA CO-
AepKaHue XJI0poduILIa-«a») MOTIOIEeHHs YacTHLaMK B3BecH. KonnuecTBeHHbIE
*
xapakrepuctuku ap(4) ans Yeproro mops nanel B padore [9].

Jlna yuyeta ce30HHBIX OCOOEHHOCTEW BEPTHUKAIBHOIO pacrpenesieHHs Iunr-
MEHTOB ObLJIM BbIJIEJICHBI JIBA MIEPUO/Ia FO1a: XOJIOAHbIN (HOSOpb-anperb) U TerUblii
(maii-okTs0ph). J1st XOM0MHOrO BpEMEHH Tojla TUIMYHO OJJHOPOIHOE pacrpesesie-
HUE MUTMEHTOB 10 CJIOK0, & YISl TEMJIOr0 — HEOHOPOIAHOE ¢ TTYOUHHBIM MaKCHMY-
MOM OKOJIO HWKHEH rpaHuLbl 30HbI oTocuHTe3a. M3meHenue ¢ rimyOuHON KOHLEH-
TpaLWH MUTMEHTOB B TEIUIbIH MEpHOJ roia ONKchiBaeTes pacnpeneseHuem ['aycca c
napamMeTpamu, TMOJMYYeHHbIMH B pe3yJibTaTe MapaMeTpusaliii BEepTUKATBHOTO pac-
npeseneHus XJa0poduuIa-«a» 1Mo MHOTOJIETHUM JaHHBIM [37].

CnekTpanbHoe pacnpeeieHre Ko3PpQULMEHTa acpg, OMHMCBHIBAETCSA BKCHO-

HEHIMATbHOM (DYyHKIHEH:

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

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

Hamu ObUM KCIONB30BaHBI CPEIHME 3HAYCHHUSI MAPaMETPOB, XapaKTepHbIE
171 IpuOpesxxHbIX (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 CUHTANIM, YTO Acpom HE
3aBUCHT OT TJTyOHHBI.

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

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

H3BecTHO, YTO paccesHHe CBETA BOJON B 0OpPaTHOM HalpaBJIEHHH COCTABJIS-
et 50 % ot obero — by, (4) [38]:

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

CriexrpanbHoe pacnpesienienre by, BOCCTaHaBJIMBAIM MO BEJMYNHE KOI(-

¢durmenTa npu anuxe 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 HBETEHWH KPYMHBIX AMATOMOBBIX BOAOPOCIEH 110
1,5, xoraa B (pUTOMIAHKTOHE MPeodafaroT KOKKOIUTOGOPHIbI, cOpachiBarolIye
B BOJly OTPOMHOE KOJIMYECTBO KOKKOJWT. B HalMx pacyeTtax Mbl UCIOJB30BAIU
snayenne N = 0,8, cienys [39]. [Ipu BhIMoOIHEHUM pacyeToB OBUIO CAETaHO J0-
MylLIeHWe, YTO BepTHUKAIbHOE pacrpeesieHie KoddduimeHTa o0paTHOro pacces-
HUs B3BECBIO by, (z555) MPOMCXOAMT 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. UnciieHHble KcnepuMeHTHI. J[Jis OLEHKU BJIMSHUS ONTHYECKOTO CO-
CTOSIHMSL MOPSl Ha €ro TUIpOJWHAMHYECKUil pekuM OblT BHIOpaH IBaLaTHIICT-
HUI neproa koHa XX cronetus. beutn mpoBeeHs! 1Ba paciyeTa M3MEHUYMBOCTH
uupkysiuud YepHoro mops B niepuoa ¢ 1985 nmo 2001 rr. npu MAGHTHUYHOM 3a-
JAHUM HAYaJIbHBIX M TPaHUYHBIX YCJIOBHH. PasHuua 3akimtoyanack B BBIYUCICHUN
NOCJIe[IHer0 4ieHa B MpaBOi 4acTW ypaBHeHHs nepeHoca Teruia (5), KOTOpblii
OIMUCHIBAaET MPOHUKHOBEHHE KOPOTKOBOJIHOBOW pafMallvi B TOJILY Boa. B oboux
ciydasx QyHKuus | B Kakablii MOMEHT BpeMeHHU t U B KaXkIOH Touke oOiiacTh
(X,y) paccuuThiBaIach B 3aBUCMMOCTH OT BEPTHKAJIbHOM JE€KapTOBOM KOOpIHHA-
ToI TI0 opmyiie TTaynncona-Cummncona [40]:

z z

[(X,y,z,t) =15(x,y,1)- r-e_5+(1—r)-e7 , (22)
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OnHakKo B MEPBOM DKCIEPUMEHTE MapaMeTpsl I, @ U f monarajauch MOCTOSH-
HBIMHU, WX 3HAYEHHs BBIOUPATHNCh B COOTBETCTBHM C THUIOM BOJ coryiacHo [2]:
r=20,77; a = 1,5; f = 14, a MHOKUTENH TIEpel] KBaPAaTHBIMK CKOOKamu B (22)
nojarayicsi paBHbIM lg = Qswr. T.e. mpeamnosaraiock, YTo B 3TOM YNpPOIIEHHOM
MO/JIeJTA TIOIBOTHOM OOJyUEeHHOCTH BCSI KOPOTKOBOJIHOBAs pajpalivs MPOHUKAET
B TOJIIIY BOJ, MIPO3PAayHOCTh KOTOPBIX MOCTOSHHA BO BPEMEHU M IIPOCTPAHCTBE.

Bo BTOpOM 3KCHEepUMEHTE MCIOJIb30Balach YCOBEPLICHCTBOBAHHAsS MOJEIb
MOJBOJTHON OOJTyYEeHHOCTH, B KOTOPOM YUUTHIBAIMCH CMIEKTPAIbHbIM COCTaB W3-
Jy4eHHUs, a TaKKe U3MEHYHMBOCTh MPO3PAYHOCTH BOJ BO BPEMEHU M MPOCTPAHCT-
BE CJICAYIOLUM 00pa3oMm.

TNockonbKy Bech MOTOK KOPOTKOBOJTHOBOM pajuaiiii Qswr COCTOMT U3 H3NyUe-
nus B nuarnazoHe 200 — 4 000 M, a doTocuHTeTHYeCKH akTHBHAs paguanus PARs,
NpUXOAsIIas Ha MOBEPXHOCT, JexuT B auanazone 400 — 700 HM, TO Mos1arajioch:

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

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

U torpa muoxwutensb lo B (22) nonarasncst paBHbiM lg = PAR,, 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 ' = 0,65, a mapameTpsbl
o ¥ f OTIpeIeNIINCh U3 YCIIOBUS MUHUMYMa (DyHKIIMOHAJA:

Pla(xy. 1), 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 nporuwioro cronetus. Mexons us atoro, cornacHo [41] paccmar-
puBaemblit nepuon Bpemenu ¢ 1985 mo 2001 rr. MO>KHO YCTIOBHO pa3lesiuTh Ha TpH
nepyuoAa Mo CTeNeHH MPO3pavHOCTH BOJ: <IPpO3payHbIi» — 10 1988 rr., «MyTHBII» —
¢ 1989 o 1992 rr. u «cpennuii» — nocsie 1992 r. B riry6okoBoqHOM YacT Mopst (cM.
puc. 1). Takxke npuHUMAIOCh BO BHUMAaHUE OTIIMYHS TIPO3PAYHOCTH B MEJIKOBOJ-
HBIX U [ITyOOKOBOJIHBIX 00JIacTsAX MOpst (CM. puc. 2) U B TeIUIble M XOJOIHbIC 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 UepHOro Mops.

Crnenyer OTMETHTh, YTO YCJIOBHOE pa3/ielieHHe pPaccCMaTpHBAaEMOro IMpOMEXKyTKa
BPEMEHU HA «ITPO3PAYHBIIA», «MYTHBIW» U «CPEIHUI» MEPUO/Ibl MPOBEACHO UMEHHO
M0 OTHOLUEHUIO K pealbHbIM YCIOBUSIM UepHOro Mops, a He M0 OTHOLLIEHHIO K CTaH-
JAPTHOW MOJEIH, UCTIONIb3YEMOM B MEPBOM SKCIIEPUMEHTE.

47°

46° i
§ 45° ] 18 uupo;;;;y;e;xuﬁ .
g A
2 :
8 44°4
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=
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 riiybokoBoaHywo (1) n menkoBon-
Hyt0 (2) obmacTu MOpsl TIO CTENEHU Pa3UyMs B MPO3PAuyHOCTU BOI.
[TyHKTHp — pa3pe3 BOOJIb MepuaraHa 38° B.1.

B Tabn. 2 nokazaHbl pe3ynbTaThl onpesiesnieHus I, o U f i COOTBETCTBYIO-
IIMX ONTHYECKUX PEKUMOB, a TaKoKe JOTOTHUTEIIBHO JUTS KaXKI0ro Meprona Bpe-
MEHH TpUBEIeHbl UCXOIHbIE TaHHbIe OMOONTHYECKHX MapaMeTpoB, KOTOpbIe Obl-
JIM WCIIONIB30BaHbl MPHU MOJENUpOBaHUM. M3 naHHBIX, MpUBEACHHBIX B TalOJI. 2,
BU/HO, YTO YUTEHbI CE30HHbIC (XOJOAHBIM M TEIUIblii CE30HbI) U PEeruoHaIbHbIC
0COOCHHOCTH ONTHYECKUX CBOMCTB TTyOOKOBOJHOTO M TNMPUOPEIKHOrO paiioHOB
YepHoro Mopsi. B kauecTBe 0OCHOBHOTO (hakTOpa, MPUBEALIEr0 K aHOMAJIMHU OITH-
YEeCKHX CBOMCTB BOJABI B «MYTHBI» MEpUO, B JaHHOW paboTe paccMaTpHBaeTCs
[IBETeHHEe KOKKOIMTO(OpHI B IIyOOKOBOIHOM HYacTH MOps B JIETHHWiIl ce30H. B
NpUOPEKHON YacTH MOPS MBI MOJIAraiu, YTO 3HA4YeHUs I, a ¥ [ ObITM MOCTOSHHBI
IUIs BceX TpeX paccMaTpUBaeMbIX MepHonoB BpemeHu. Takum oOpazom, Obiia mno-
CTpOeHa IMpocTast ONTHYECKass MOJeIb, KOTOpasi B OTCYTCTBUH CITyTHUKOBBIX JaH-
HBIX B YIPOIIEHHOM BHJE, MO3BOJIMIA YUECTh BPEMEHHbIE W MPOCTPAHCTBEHHBIE
0c0OEHHOCTH ONTHUECKUX XapaKTePUCTUK MOPCKOM BoAbl B UepHOM Mope.
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Tabnuma 2. HcxongHble maHHBIE OMOONITUYECKUX MTAPaMETPOB U pe3yJibTa-
ThI pacdyeta K03(QQUIIMEHTOB I, a ¥ [ B 3aBUCUMOCTH OT CE30HA M paiioHa MO-
Pst AJ1A TPEX NEePHUOJOB BPEMEHH.

[Tepuon
Bpemenn/ o 1988 r. C 1989 no 1992rr. IMocne 1992 1.
PaiioH (ce30H) «TPO3pAYHBIN» «MYTHBI» «CpeIHUI»

I'my6okoBomHblil  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),glo wl byy(555) = g£o4 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=52m
B=12m B=10m B=1lwm
I'ny60oKkoBOIHBIM aCDgM(4£:1LO()) = 0,0?)3 Mt aCD%M(4410()) = 0,0g mt aCD%M(4410()) = 0,0g Mt
. «=L10Mrm «=10Mrm «=10Mrm
(xononwstit) 55y = é),é)oz wl byy(555) :006.3010 mb by(555) = (%)OS wt
n=y0, n=0. n=0,
$=0,018 am™ $=0.018 um* $=0,018 um*
r=0,65 r=0,65 r=0,65
o=48wm a=4,6m a=46mM
B=10Mm f=9m B=10m
[TpudpexHbIii acpom(440) = 0,2 m™*
C,=1,0wmr M3
byp(555) = 0,010 m™*
n=0,8
$=0,020 um*
r =0,65
a=3,4Mm
B=7Tw™m

7. Ananu3 pe3yabtaToB. Ha puc. 3 npuBeneHa TMIMYHAs KapTHHA pacripene-
neHvs B BepxHeM 150-MeTpoBOM clioe pa3HOCTH MEXJTy TeMIlepaTypoid, pacCunTaH-
HOIi 1o crangaptHoi (1-# skcriepuMeHT-P) U YCOBEpILIEHCTBOBaHHOM (2- SKcriepu-
MEHT-S) MOJIEITH, Ha 30HAJILHOM pa3pese BoJIb napasuienu 43°c.1i. B pa3Hble MepHo-
Ibl paccMaTpUBaeMOro OTpe3Ka BpeMeHW. BHIHO, UTo B XONOAHBIE CE30HBI BCEX
TpeX MEepHOJIOB TEMIepaTypa B STOM CJIOe BO BTOPOM SKCIIEPUMEHTE HIDKE, a Hau-
6onbivx 3Havenuit (> 0,3 °C) sta pa3HOCTb JAOCTHIaeT B Clioe, mpuMepHo, ot 40 10
75 M. B Tennble ce30HbI KapTHHA MHAas: MPUMEpHO B BepxHeM 20-MeTpOBOM ciioe
TeMIiepaTypa BO BTOPOM 3KCIIEPUMEHTE BBIIIIE, TPUYUeM a0COIOTHAS BeJIMIMHA pa3-
HOCTH moxoauT 1o 2 —2,5°C, a riryOske TemmepaTypa OMnsTh HIDKe, IpU4eM 3Hade-
Hus pasHocTr Joxoddat 10 0,75 °C B «MyTHBIH» MepHo.

OTMeYeHHbIe BbIlIE TCHACHIUKM B PA3IIUUUSAX MEXKIY JIBYMs DKCIIEpUMEHTA-
MU COXPAHSIOTCS U MPH PACCMOTPEHUHU Pa3HOCTH MEXKIY CPEJHUMH IO TOPU30H-
TaM 3HaYeHUSAMH (CM. puc. 4), XOTs aMIUTUTYy/1a €e eCTECTBEHHO MEHbIIIE.

239



CrADS:COLA/IGES. 20121011 1658 CrADS:COLA/IGES. 10-11 1658

140

CrADS:COLA/IGES 20121011 16:58 CrADS:COLA/IGES 20121011

28°  30° 32° 34° 36° 38° 40° 28°  30° 32° 34° 36° 38° 40°
JonroTa, BocTO4YHas Jonrota, BOCTO4HAs
-25 -2,0 -1,0 -0,75-0,50-0,25 0 0,15 0,30 0,45 0,60 0,75 -25 -2,0 -1,0 -0,75-0,50-0,25 0 0,15 0,30 0,45 0,60 0,75
Pasnocrs Temneparyp, °C PasHocts Temneparyp, °C
CrADSCOLAVIGES 201210111658 CIADSCOLAIGES 20121011 16:58

Puc. 3. PazHOCTh Mexay Temmneparypoil, pacCYMTaHHOW MO CTaHAAPTHON U yco-
BEPIIEHCTBOBAHHON MOJENSAM, Ha 30HAJTBHOM paszpe3e BOOJb Mapautenu 43°c.ul. B
BepxHeM 150-MeTpoBoM ciioe 3umoit (a, 6, d) u Jetom (6, 2, €) B «IPO3pauHbIi»
(a, 6), «MyTHBI» (8, 2) ¥ «cpeaHU» (0, €) TEPHOIBL.

I'nyOuna, m
Pasnocts Temmneparyp, °C

04
05

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

MoenbHOE BpeMs, T0JIbl

Puc. 4. M3MeHeHHe co BpeMEHEM Pa3HOCTH CpeHell 10 FOpU30HTaM TeMIMepaTypbl B
BepxHeM 150-MeTpoBOM cIioe, pacCUMTaHHOW MO CTaHIAPTHOW M YCOBEpIIEHCTBOBAH-
HOW MOZEIAM.
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OTMETHM, YTO B JIETHHE CE30HBI MHHHUMaJIbHbIE MO aOCOMOTHOM BETMYHMHE
3HAYEHHsl Pa3HOCTH B BepXxHeM 20-METPOBOM CJI0€ HMEIOT MECTO B «MYTHBIN»
nepuoj. U B TO 3xe BpeMsi MakcUMallbHbIe 3HaUeHUs T1yOxke — B ciioe 20 — 40 m —
HaOJIFOIAI0TCs TaKKe B KMYTHBIN» nieproa (cM. puc. 4).

Ha puc. 5 nokaszaHo U3MEHEHHE CO BPEMEHEM Pa3HOCTH CPeHEM MO IuIola-
I MOpsl TeMIiepatypbl Ha riiyouHe 10 M Mex 1y CTaHAApPTHOM U YCOBEPIIEHCTBO-
BaHHOM MOJIEJIbIO BO BCel akBaTOpuH (@), a TakyKe OTAEIbHO B ITyOOKOBOIHOM
(6) v B MenkoBOHOM (6) YacTsiX MOps. BuaHO, 4TO MOBCEMECTHO B 3UMHHUIA Te-
pHOJ 5Ta Pa3HOCTh MOJIOKUTENbHA, a B JIETHUM — OTPHLIATENIbHA, TIPHYEM B [UIy-
0OKOBOHOH 00J1IacTH MOps ee a0COJIOTHAs BeJMYMHA OOJblle B TEUEHHE BCEro
rOJIOBOTO IMKJIA M0 CPABHEHHUIO CO BCEM aKBaTOPHEH U €€ MEIKOBOIHOM YacThiO.
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Puc. 5. I3MeHeHne co BpeMeHeM Pa3HOCTH CpeAHeil Mo miomany Mops TemMIe-
partypsl Ha rimyoune 10 M Mex Iy, pacCUMTaHHOM MO CTaHAAPTHOM M yCOBEPILEH-
CTBOBAHHOW MOZENAM: g — BO BCEil aKBaTOPHH; 6 — B TITyOOKOBOIHOI 4acTh Mo-
psi; 6 — B MEITKOBOTHOM 9acTH MOPSI.

Haubonpimx 3HaueHMid 5Ta BeJIMUMHA JIOCTUTAeT B JIETHUI MEpUOJI. MaKCH-
MyM B «IpO3payHbii» mepuon jetoM 1986 r. u B «cpemHuit» mepuoi JIeTOM
1999r. — Gosiee 1,3 °C, B «MyTHBIN» NepHUO]I MaKCUMAIIbHOE TI0 aOCOJIFOTHOM Be-
JIMYMHE 3HaueHue nocruraercsa jgerom 1993 r. — 6omee 1,0 °C. B MenkoBoaHOI
4yacTh MoOps JieToM 3Ta BenuurHa He npebimaet 0,3 °C. B 3umHuil nepuon B
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riyOOKOBOJHOM 00JacTH MOpsl pa3sHOCTb MakCHMallbHa B «MYTHBIH» Mepuoi B
1990 u 1992 rr. — npumepHo, 0,2 °C.

Ha puc. 6 npuBeneHbl MTHOBEHHbBIE BEPTUKAIIbHBIE TIPO(UIN PA3HOCTH MEXK-
Jy TeMIepaTypom, paccuuTaHHOM Mo craHaapTHout (1-if skcrepumeHT) M yco-
BEPIICHCTBOBAHHOM (2-1 SKCTIEPUMEHT) MOJIEIISIMHU, B pa3HbIe MEepUOAbI paccMmar-
pHBaEeMOro oTpe3ka BpeMEeHH B TITyOOKOBOAHOM YacTy MOpsl, & Ha puc. 7 — TO XKe,
HO B MEJIKOBOJIHOM YacCTH.
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CrADS COLA/IGES 201209 CrADS:COLA/IGES 2012.09 CrADSICOLA/IGES. 2012.09

Puc. 6. BepTukanpHbie TpodMIiM pasHOCTH CPEIHEH MO IUIOIAAN MOPS TEMIIe-
paTypbl, pacCYUTAHHON MO CTaHAAPTHOM U YCOBEPLICHCTBOBAHHON MOJIENAM, B
3uMHHui (g, 6, 8) U B JIETHHUIA ce30HbI (2, 0, €) B «Mpo3pauHblii» (g, 2), KMyTHBIN»
(6, 0) 1 «cpenHMii» (6, €) TEPUOABI B TITYOOKOBOAHOMN 9acTU MOPSI.

OTYeTJIMBO BWIHO, YTO B 3MMHHI CE30H 3HaYMMble OTIMYMS (OIHAKO He
npesbimarore 0,3 °C) Habmonarotes juiib B cioe 40 — 60 M B riry0OKOBOIHON
yacTtu Mops (cM. puc. 6, a, 6, 8), B MEITKOBOJHOM k€ 4acTH pa3HHLA COBCEM He-
cyliecTBeHHas (cM. puc. 7 a, 0, 8).
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Puc. 7. BepTukaibHble IPOGHIN Pa3HOCTH CpeaHel 10 TIOMAa1 MOpPS TeMITe-
patypbl, pacCYUTAHHON 110 CTAaHIAPTHON YCOBEPILIEHCTBOBAHHON MOIEIAM,
B 3UMHWIA (a, 6, 6) N B NeTHUI ce30HbI (2, 0) B «MPO3pavHBbIi» (a ,2), «<MyTHBIN»
(6, 0) n «cpenuuii» (6 ,€) MEPUOIBLI B METKOBOIHON YaCTH MOPSI.

B netHuii ce30H (cM. puc. 6 u puc. 7, 2 ,0, €) pa3HOCTb MEXIYy BEPTHKAb-
HBIM pacrpele/IeHHeM TeMITepaTypbl BO-TIEPBBIX, 3HAYUTEILHO BhILIE MO abco-
JIFOTHOI BeJTMUMHE, BO-BTOPBIX, MPUMEPHO, B caMoM BepxHeM 20-MeTpOBOM ciioe
OHa oTpuLaTelbHa ¢ MUHUMyMOoM 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 (M. puc. 6, 0).

Ha puc. 8 npuBeneH cpeHmii 3a Bech NMeproj CE30HHBII X0/ Ha pa3HbIX TITyOH-
HaxX CpefHel MO IUIOMaar MOpsl TeMIepaTypbl, PaCCUMTaHHOM IO JBYM MOIEIISIM.
BunHo, uTo B TeUeHHe BCEro roJoBOro Mephoa 3Ta CpeIHss TeMIepaTypa, paccuu-
TaHHas TI0 YCOBEpIICHCTBOBaHHOW Mojenu (S), Bbimie. MakcvMaibHble 3HAYEHHS
pasnoctu (no 1 °C) nabmonatores sietom Ha riryoune 10 m ( cm. puc. 8, a).
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Puc. 8. Ce3oHHBII X0I cpelHeil Mo TIOMAAN
MOpsI TEMITEpaTypbl, PaCCUUTAHHOW MO CTaH-
JapTHOU Mojesu (MyHKTHUP) ¥ YCOBEPUIEHCTBO-
BaHHOU Mozmenu (CrutomnHast Jinuust) 3a 15-metHuit
nepuon (1985 — 2000 rr.) Ha ry6unax: a — 10 m;
6 —52 m; 6 — 100 m.

C rnyGuHOl pa3HOCTb
MEXIy TeMrepaTypaMu BOJIb,
paccYUTaHHBIMHU 1O JIBYM MO-
JeNisiM, 3aTyXxaeT M yxXe Ha
riryoune 100 M oHa coctapis-
et BenuuuHy okono 0,1°C,
OJIHAKO Ha MPOTSHKEHUH BCETO
rOAOBOrO LMKJIA, a HE TOJbKO
netom (cM. puc. 8, 8).

OTinums B TemjaoBoMm Oa-
JlaHCe BEPXHUX CJIOEB MOps
MPUBEIM K OTIUYMSAM LEJIOTO
psla mapaMeTpoB TepMoxa-
JIMHHOK cTpyKTypsl BoA. Ha
puc. 9 mpuBeneHa 3BOJIOLMS
Pa3HOCTH MEXAY CpeIHEeH Mo
wiouaad  Mops  TOJILUMHOM
BEPXHEro repeMeLLaHHOro
cnost (BIIC), paccurtanHoM 10
CTaHJAPTHOH WU YCOBEPLUEHCT-
BOBaHHOHM Moznenu. BumgHo, uro
B 3UMHHE CE30HbI Ha MPOTSIKe-
HMM BCEr0 paccMaTpuBacMoro
NPOMEXKYTKA BPEMEHH TOJIIIH-
Ha BIIC, paccuuranHas mno
YCOBEpLIEHCTBOBAHHOW  MO-
JIeNId MeHblle, a B JISTHUE ce-
30HBI — Oosblue. MakcuMalib-
Has pa3HULA JOCTUraeT BeJu-
4yuHbl 1 M 3UMOH B «MYTHBIH
Mepuoj», JIeTOM — B KOHIIe
«IPO3PAYHOTO» U KCPEIHETr0»
nepuoaos. M ecnu 3umoit 3ta
BEJIMYHMHA COCTABJISET OT 3 A0
5% Bceit Tomumasl BKC, To
JIETOM OHAa MOJKET NOCTHUraTh
20 % u Gonee.

Ha pwuc.10 mnokazana
3BOJIIOLMSA CPEOHHUX MO IUIO-
LIaayd MOPSl TOJIIMHBI XOJOA-
HOTO TPOMEXKYTOUHOTO CJIOs
(XTIC) u ero xoimomo-3armaca,
paccUMTaHHBIX MO JBYM MO-
nensm. BugHo, yto TomumHa
XIIC B mepBoM 3KcriepUMeH-
Te BbILIE, HAUOOMBLINE OTIIH-

qus ()_'[O 20 M) HUMCIKOT MECTO B JICTHHUEC CC30HbI B <<np03paqun‘/’I» 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 pacrpeneneHun xosoposzanaca XIIC (cm.
puc. 10, 0).
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Puc. 9. DBomronust cpegHeli Mo MIoLMIagyd MOPs Pa3HOCTU MEXIY TOJ-
IIMHOM BEPXHEro MEPEMEIIAHHOrO CJIOS, PACCUMTAHHOW IO CTaHAAPTHOM
U YCOBEPILIEHCTBOBAHHOM MOJIEISM.
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Puc. 10. Dosouus CpeAHUX MO0 IIOIAIN MOPSI TOJIIMHBI XOJOIHOTO TPOMEKY-
To4yHOTO closi (a) u ero xonopo3anaca (6). [TyHKTUpHas JTUHUS — pacyeT Mo CTaH-
JAPTHOW MOJIEINH, CIUIOLIHAS JTMHUS — PACUeT MO YCOBEPIIEHCTBOBAHHON MOIEIH.

Pacnpenenenue no npocTpaHCTBY CPEIHEr0JOBOM Pa3HOCTH MEXIY TeMIie-
paTypoii, pacCYMTaHHOM MO CTAaHAAPTHOM M yCOBEPLIEHCTBOBAHHON MOJENH, Ha
pasHbIX riyOMHaX vMeeT paziauuHblii xapakTep. Ha puc. 11 nokazaHo pacnpene-
JIeHHWe ATOM pa3HOCTH Ha r1youHe 10 M B «IIpo3payHbIii» W «MYTHBIN» NEpUObI,
a Ha puc. 12 — To xe camoe Ha TTTyOuHe 52 M.

Ha roy6une 10 m B 000omx meproax MouYTH Ha BCEil aKBaTOPHH, 32 MCKITIO-
yeHWeM HeOOJIbIIoN 00/1acTH Ha CeBepo-3amajHoOM Iiejbde, Temreparypa BO
BTOPOM SKCIIEpUMEHTe BbIlle. MakCUMaJIbHBIE OTIIMUMS UMEIOT MECTO B CeBEpO-
BOCTOYHON HacTH MOps ¢ abCONIOTHBIMU 3HaudeHHsMu Oomee 1,5°C, a MuHu-
MaJibHbIEe — B 3allaJHOW YacTH, rle a0COJIOTHAs BeJIMUYMHA Pa3HOCTH HE MPEBbI-
maet 0,2 °C.
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Puc. 11. CpenneronoBasi pa3HOCTh MEXIy TeMIiepaTypoii Boapl Ha riryoune 10 m, pac-
CUMTAHHOM IO CTAHIAPTHON M YCOBEPIUIEHCTBOBAHHON MOJENAM: a — B «IIPO3pAvyHBIN»
nepuos; 6 — B «MyTHbIN» MEPUOA.

Ha rny6une 52 m Habmromaetcst uHast kaptuHa (cM. puc. 12). 3aech nmonaoxu-
TellbHasi Pa3HOCTh MMEET MECTO He TOJBbKO B OYEHb Y3KOW 00acTH Ha ceBepo-
3anmagHoM Inesib(e, HO U B LIEHTPAIbHOW YacTH aKBaTOPHH, OCOOEHHO B «MYT-
HbI» niepuon (cM. puc. 12, 6). OrpuuaresbHble 3HAYEHUs PA3HOCTH COCPEAOTO-
YeHbI M0 BCeMy MepuMeTpy B paiioHe cTpyn OcHOBHOro YepHOMOpPCKOro Teye-
Hus (OYT). MakcumasbHble 3Ha4yeHHs aOCOMIOTHOM BEJIMYMHBI Pa3HOCTH
HaxonsaTcs B okpectHoctH 0,2 — 0,3 °C.
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Puc. 12. CpenHeronosas pa3sHOCTb MEXIy TeMIepaTypoii Boabl Ha IyOuHe 52 M, pac-
CYMTAHHOMN MO CTaHIAPTHOI M YCOBEPIIEHCTBOBAHHON MOJENAM: @ — B «IPO3payHbIii»
MIePUOL; 6 — B KMYTHBII» MEPHOL.

Cnenyer OTMETUTb, UTO XOTs BeJMYMHA PAa3HOCTU MEXIY TeMIiepaTypoil,
PacCUMTAHHOM MO JBYM MOJENSM, MOXET MOKa3aThCs He3HAYHUTEbHOM (B 4acT-
HOCTH, B ciosx riiyooke 30 M), OTHOCHTENbHAs BEIMYMHA STON PAa3HOCTH MOMXKET
JIOCTUraTh OONBLIMX 3HAYCHUH, 0COOCHHO B JIETHUH MEPUO/I.

Ha puc. 13 npuBeneHo pacnpejeneHde MO NMPOCTPAHCTBY CPEIHETrOI0BOM
OTHOCUTEJILHOM pa3HOCTH MO OTHOLICHHIO K TeMIlepaType, pacCUMTaHHOU Mo
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YCOBEPIIECHCTBOBAaHHOW Mopenu, Ha riryoune 10 M B pa3Hble Ce30HBI U pa3HbIe
nepuofbl, a Ha puc. 14 To e camoe, HO Ha TyOuHe 52 M. BunHo, 4to 3umoii Ha
rnyoune 10 M aOcomroTHas BeJIMYMHA OTHOCHUTENIBHOW Pa3HOCTH HE MPEBbIIIAET
3% W B «1po3pavyHBIi» U B «KMYTHBINW» nieproasl. Ho B neTHuit mepuon sta Benu-
YKiHA B BOCTOYHOM YacTu Mops gocturaer 25 — 30 %.
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Puc. 13. OtHocutenbHas pasHOCTh (B %) MexIy TeMmrepaTypoil BOjbl Ha TIyOWHE
10 M, paccuMTaHHO# MO CTAHAAPTHON U YCOBEPLIEHCTBOBAHHOI MOJEIISIM: @, 8 — 3UMOIA;
6, 2 — JIETOM; a, 6 — B «IIPO3paUHbIl» EPUOL; 8, 2 — B KMYTHBIII» [EPHOLL.

47° 6
N 3uma 1986 r. = Jlero 1986 r. 4
5 46 .
= 2
g 45° 0
S e 2
g 43° -4
£ -6
= a2 -8
-10
41°
47° 8
° 6
o 45°
CE 2
S 0
§ 43° 2
-4
=2 42 )
41°

28° 30° 32° 34° 36° 38° 40° 42° 28° 30° 32° 34° 36° 38° 40° 42°
Jlonrora, BocTOuHas Jlonrora, BocTouHast

Puc. 14. OTtHocuTenbHas pa3HOCTh (B %) MexIy TemrepaTypoi BOIbl Ha TITyOWHe

52 M, paccuMTaHHOI MO CTAHIAPTHOM M YCOBEPILIEHCTBOBAHHOM MOIENAM: d, 8 — 3H-

MOH; 6, 2 — IETOM; a, 6 — B «IIPO3padHbIii» NEPUOL; 6, 2 — B KMYTHBII» MEPUOS.
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Ha riy6une 52 m (cm. puc. 14) B 3uMHMIA ce30H aOCOTIOTHOE 3HAYEHHUE OTHOCH-
TEJbHOW pa3HOCTH He mpeBbiaeT 5% ¢ makcumymoM B paiione OUT, Ho B «mpo-
3pauHBIii» MEepUOI» Ha BOCTOKE aKBaTOPUHM, a B «MYTHBII» MEpHO — Ha 3araze.

B neTHuii ce30H MakCUMalbHbIE BEJTMYMHBI COCPEIOTOUYEHBI M0 BCEMY TepH-
metpy OUT co 3Hauenusmu okono 10 % B «npo3paunbiii» nepuoj 1 okoso 6 % —
B «MYTHBIN». U3MeHEeHUs B TeMNepaType MOPCKOM BOJIbl, €CTECTBEHHO, NPUBOAAT
K U3MEHEHHIO B TUIOTHOCTH.

Ha puc. 15 npuBeneHo pacripeseneHre CpeHerooBoOil pa3HOCTH MEXIY yc-
JIOBHOM TUIOTHOCTBIO, PACCUMTAHHOM MO CTAHIAPTHOM U YCOBEPLIEHCTBOBAHHOM
MozessiMu, Ha rryoure 10 M 1 50 M B pa3sHble nepro/ibl paccMaTPUBAEMOro IMpo-
ME)KyTKa BPEeMEHH.
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Puc. 15. CpenneromoBas pa3HOCTh MEKIY YCJIOBHOW IIIOTHOCTBIO BOIBI, pac-
CUATAHHOI MO CTaHIAPTHOW M yCOBEPIIEHCTBOBAHHOW MOIENAM: a, 8, O — Ha
rnyoune 10 M; 6, 2, e — Ha riiyoune 50 M; a, 6 — B «IIpO3pavHbIi» NEPUOS; 6, & —
B MYTHBII1» MIEpHO; O, e — B «CPEeIHUIT» MEePHUOI.

Ha riny6une 10 M BO Bce mepro/ibl MOYTH Ha BCEH aKBATOPHH, 38 UCKITIOYCHHUEM
HeOOJBbLION 00JIACTH Ha CaMOl KPOMKE CeBepo-3amaHoro iesbga, pa3HOCTh MOJIo-
JKHTEJTbHA ¢ MAaKCUMaJIbHBIMK 3HAYEHHUSIMH B BOCTOYHOM 4acTv Mops. Ha riyOune
52 M kaptuna Oonee cioxHas. B «npospauHblii» nepro] o nepumerpy OacceiiHa
COCPEIOTOUCHBI TIOTIOXKUTEIbHbIC 3HAUYSHHS, a BO BCEH BHYTPEHHEH 00JIacTH — OTpH-
HaTesibHble. B «MyTHBII» Meprof LIeIOCTHOCTh 00J1aCTH ¢ OTPHULIATETbHBIMH 3Have-
HUSIMM HapylllaeTcst M B LIeHTpe OacceliHa pacrionaraeTest 001acTb ¢ MOJIOKHUTEINb-
HBIMH 3HAauYeHHSIMH. B «cpeiHuii» nepros KapThHa pacrpeesieHusi CTAHOBUTCS CO-
BCEM IECTPOiA, I/ie 00J1aCTH ¢ MOJIOKUTEIbHBIMU 3HAUSHUSMH PA3HOCTH TlepeMerKa-
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I0TCS ¢ 00JIACTAMU OTPHLATENBHBIX 3HaYeHHi. ClieicTBeM W3MEHeHHI B TepMoXa-
JIMHHO# CTPYKTYpe BOJ] PUBOAST K U3MEHEHHUSIM B TMHAMHKE TCUCHHI.

Ha puc. 16 npuBeneHo pacrpezeneHue Mo MPOCTPAHCTBY OTHOCHUTENBHOM
Pa3HOCTH MEXKIy KMHETHYeCKON SHepruedl TeuyeHHWi, pacCUMTaHHOW MO CTaH-
JApTHOW M YCOBEpILCHCTBOBAaHHOW MoJessiMU, Ha TiayOuHe 10 M B pa3Hbie ce30-
HBI ¥ pa3Hble Mepro/ibl, a Ha puc. 17 To ke camoe, HO Ha TyOuHe 52 M.
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Puc. 16. OTHocutenbHas pasHOCTh (B %) MexIy KHHETHYECKOM JHeprueil TedeHwuit

Ha rimy6uHe 10 M, paccuMTaHHON MO CTaHAAPTHOW M yCOBEPLIEHCTBOBAHHOW MOIENM:

a, 6 — 3UMOI1; 6, 2 — IeTOM;, a, 6 — B «TPO3PAvHbII» NEPUOL; 8, 2 — B KXMYTHBII» TMEPUOLIBI.
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Puc. 17. OtHocuTenbHas pa3HocTh (B %) MexKIy KHHETHYECKOM SHEpriei TeueHni Ha
rTyOuHe 52 M, paccuMTaHHON MO CTaHAAPTHOM W YCOBEpPIIEHCTBOBAHHON MOIENAM:
a, 6 —3UMOM; 0, & — JIETOM; a, 6 — B «IIPO3PAYHBIN» NEPHOL; 6, 2 — B «MYTHBIII» IIEPHOJIBI.
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Ha ry6une 10 M B 3UMHUIT ce30H B 000MX TIepHoJiaX OTIIMYHS B LIEHTPAIBHON
yactr OacceitHa He npeBbimaroT 10 %, a B patione OUT no BceMy nepumerpy — co-
BCEM HECYIIECTBEHHBI. B JIETHHI CE30H B «IPO3pavHbIiA» MEPHO KHHETHYECKAs
SHEprusi B MEPBOM SKCMIEPUMEHTE BhIILE MOYTH Ha BCEil aKBaTOPUM C OTHOCH-
TeJIbHOM pazHoCThiO O0KOJIO 20%. B «MyTHBIM» MEPHOA B LIEHTPAIbHOW YacTH
OacceifHa SHeprus BbIIE BO BTOPOM DKCIEPUMEHTE, Tl OTHOCHUTEJbHas pas-
HocTh poxoaut 1o 80 %.

Ha riyOune 52 M kapTvHa pacripesiefieHHsi SHEprir CX0XKa ¢ pacrpeeieHueM
Ha 10 M, HO abCOMIOTHOE 3HAYCHHE OTHOCUTENILHOW Pa3HOCTH JIOCTUIaeT 3HAYUTEIb-
HO Gonbuiux BesinunH: 15 — 20 % B 3umuuii ce3on u 100 — 120 % — B neTHMiA.

H3MeHeHHs B JMHAMUKE TEYCHUI M TEPMOXAIMHHOM CTPYKTYpe BOJ B BepX-
HUX CJIOSX MOPS IPUBOJIAT K U3MEHEHUSIM B MepPeHoce Teria TeUeHUsAMH B 3THX
crosix. Puc. 18 nnmoctpupyet 511 n3meHnenus. Ha Hem nokaszaHa 3BOJIOIMS pas-
HOCTH AQ Mex 1y 30HAJIbHBIMU aJIBEKTUBHBIMHU MOTOKaMHM Teruia B cjiosx 0 — 10 m
(cm. puc. 18, @) u 10 — 50 M (cm. puc. 18, 6) uepes paspe3 BIOIL MepUaANAHA
38° B.11. (cM. puc. 2, MyHKTUP), pacCYMTaHHOM Mo dopmyIie:
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B BepxHeMm paccmarpuBaeMoM ciioe (M. puc. 18, a) pasHOCTb, €CTECTBEHHO,
3HAYMUTENILHO BbIllIe, YeM B HIbkHeM (cM. puc 18, 6). M3MeH4YHBOCTL HOCHT Tiepe-
MesKaroIuii xapakTep. Tak B BepxHEM CJioe HauOOJbIIKE OTIMYMS UMEIOT MECTO U
nerom (1986, 1991, 1993, 1999 rr.), u 3umoii (1988, 1991, 1992, 1996, 1997 rr.).
MakcumanbHoe 3HaueHue pocturaercs Jietom 1993 r. B Hmkenexamem cioe
10 — 50 M u3MeHeHUs1 NPOUCXOAT MOYTH CUHXPOHHO, HO C aMILIMTYI0M, MPUMEPHO
B JIBa pa3a MEHbLUEM.

3akiouyenne. Ha ocHoBe pa3paboTaHHOW pernoHanbHON CHEKTPaIbHON MO-
JIeJId TOTJIOUICHHUsI CBeTa MOPCKOW BOJIOH onpeeneHbl ko3QdUuueHTsl morio-
IIEHUs], C MOMOIIBIO KOTOPBIX MapamMeTpU30BaHO MPOHUKHOBEHHE KOPOTKOBOJ-
HOBOW cosiHeuHOHM pamuaimu B riepuof ¢ 1985 mo 2001 rr. B pa3HbIX paiioHax
akBaTopuu YepHoro mops.

[IpoBeneHsl nBa pacyera SBOJIIOLHMH TEPMOXAIMHHOW CTPYKTYPBI U LMPKY-
nsimn Boa YepHoro mopst B nepuon ¢ 1985 no 2001 rr. Ha ocHOBe Monenu B
0-KOOpJIMHATAX W C TIPUBJICYEHUEM JIAHHBIX peaHain3a o6 arMochepHOM BO3/iei-
CTBHH 32 3TOT K€ MePHOI:

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

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

Pesynbrarel pacueToB mokazaju, 4TO y4YeT peajbHbIX ONTHYECKHUX CBOWCTB
Boj YepHOTo MOpSI MPUBOIUT K U3MEHEHHUIO TETUIOBOTO OO/KETa BEPXHHUX CIIOEB
MOpsi, @ UMEHHO:

— B NIyOOKOBOJHOM 4acTU MOpPS B XOJIOJHBIE CE30HBI BCEX TPeX MEepUOIOB
TeMIlepaTypa MoYTH BO BCEHl TOJIIE BOJ CTAHOBUTCS HUXKE, MpUUeM OoJiee, uem
Ha 0,3 °C B cnoe, mpumepso, ot 40 no 75 Mm;

— B TeIUible CE30HBI NPUMEPHO B BepxHeM 20-MeTpOBOM clioe TeMIieparypa
BCErJia Bhlllle, pa3HuIla 1oXoaut Jo 2 — 2,5 °C B BOCTOUHO# 4acTu Mops, a riy0-
JKe Temreparypa onsTh Hixke, ¢ pazHuuei 1o 0,75 °C B «MyTHBI» nepuo,

— B MEJIKOBOJIHOM YacTH MOps Ha ceBepo-3anagHoM Inebde TeMIeparypa
HMKE BO BCE CE30HBI;

— CcpenHerojioBas TeMIleparypa B riTyOOKOBOJHOM YacTH MOPSI CTAHOBUTCS
BBIIIIE, & B MEJIKOBOAHOM — HIDKE. MakcuMasbHbIe 110 a0COIIOTHOM BEIMUMHE OT-
JINYUS JToKaIu30BaHbl B ooactu OYT.

H3meHeHune TermoBoro 610/mKeTa BEpXHUX CIIOEB MOPS, B CBOIO OUePe/Ib, BbI-
3bIBAET 3aMETHBIE OTJIMYMSA B JUHAMUKE U, KaK CJIEACTBUE, JOCTATOYHO 3HAYUMbIE
OTJIMYUS B MPOCTPAHCTBEHHOM W BPEMEHHOM pacrpe/iesieHUH LIeJIoro psijia THI-
poduznueckux napamerpon: TonmuHbl BKC, krHeTH4eckol SHepruu TeYeHuH,
aJIBEKTUBHBIX MOTOKOB TeTlia, TONIUHBI U XoJjoo3anaca XI1C u npyrux.

Tax, cpeaHss Mo MIOMAAX MOPS TOJIIMHA BEPXHETO MepeMeIIaHHOTO CJI0s B
JIETHHE CE30HBLI MEHbIIE, a B 3UMHUE — Ooubine. M XoTs oTHOcUTenbHas abco-
JIOTHas BEJTMYMHA Pa3HOCTH HE TpeBbImaeT 1 M, B JIETHUE CE30HBI 3TO MOXKET
coctaBiiath 20 — 25%. Otnuuust B cpenneit no miomany Tonmuae XI1C noctu-
raroT B OoTaeJIbHbIe roapl BeauunH B 10 — 20 M.
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OTHoOcHTeNTbHAs Pa3HOCTh B KWHETHYECKOW SHEprvM TeueHWH Ha TiayOuHe
10 M B oTHETBHBIX paiioHaX MOps JocTUTaeT BenuuH 3uMoil B 5 — 10 %, netom B
«rpo3pauHblit» nepuos — okono 20 %, a B «myTHbIi» nepuon — a0 80 %. [nmybxke
KapTHHA pacrpesiesieHds1 Pa3HOCTH DHEPruu MOBTOPSIETCSA, HO abCONIIOTHOE 3HA-
YeHHE OTHOCHTEIBHON pa3HOCTH nocturaer Oompimx BeawunH: 15-20% B
3uMHUI ce30H 1 100 — 120 % — B neTHUI.

OTinyMs B LMPKYJIALKUK U TEMIIEpaType TaKKe MPUBOAAT K 3aMETHBIM OTJIH-
YKSIM B MEPEHOCe Termia TeUeHUIMHU.

Pe3rome. ]JIns Gonee TOYHOTO BOCIPOM3BEACHHUS M3MEHYMBOCTH TEPMOXAIVH-
HOHM CTPYKTYpPbI U LIMPKYJISLMH BoJ UepHOro Mopsi HEOOXOAMM yUYeT U KOPPEKTHOE
ONUCaHWE B MOAEIIM LMPKYJISLIMA W3MEHYMBOCTH ONTUYECKHUX CBOMCTB BOJ,.

baazooapnocmu:

Paboma 6vina gvinonnena 6nazo0aps uHarHco8ol noodepicKe U3 NPOeKmos
HAH Vkpauner «Knumamuveckue cyenapuu, MOHUMOPUH2 U PUCKU» U €6DO-
neiickoeo pamounoeo npoexma FP7 «MyOcean-2».
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AHOTAL1Al BnmvB ONTHYHUX XapaKTEPUCTUK MOPCHKOT BOAM HAa TMHAMIKY Ta TEpPMO-
IWHAMIiKy BOJ Y BepXHiXx mapax YopHOro Mops JOCHTIIKY€eTbCs 32 JOMOMOTOK MOZENi
IUPKYJIALIT B CHTMa-KOOpAWHATAX, IO MPeaCcTaBIsie co00r0 Bepciro Moaeni POM i 6ioor-
TUYHOI MOJIelli, Ka OMKCy€e TPOHMKHEHHS KOPOTKOXBHIIbOBOI pajialii B TOBILY MOpS.
OLHIOETHCS BIUTMB ONTHYHOTO CTaHy MOPS Ha MOTO TiAPOAWHAMIYHUN pEXHUM B TIEPion
Kiang XX cropivusi, MPOTATOM SKOTO ONTHYHI BIACTUBOCTI YOpHOrOo MOps 3a3HaBalld
3HAYHUX 3MiH. 3iCTaBISAIOTHCS PE3yJabTaTH JBOX MOJICIBHUX PO3PAaXyHKIB AN Tepiomy
gacy 3 1985 no 2001 pp., B OZHOMY 3 SIKMX ONTHYHI BIACTHBOCTI MOPCHKOI BOIM BBaXKa-
IOTBCS HE3MIHHUMH, a B JPYTrOMY — BPaXOBYEThCS iX MPOCTOPOBO-YacOBA MIiHJIUBICTh Ha
OCHOBI 0I0OTITHYHOT MOJIENI [l YMOB, HaOMKEHNX O peanbHUX. J[is 3aBnaHHs atMoc-
(epHOTO BIUIMBY BUKOPHUCTOBYIOThCS HaHi peananizy 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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