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YUCIEHHOE MOJAEJINPOBAHUE BbIHOCA JIBJIA U3 A3OBCKOI'O MOPA
B KEPYEHCKWH IIPOJINB

Ha ocHOBe mMaTeMaTHuyeCcKOl MOJEIN COBMECTHONM TMHAMMKU BOJIbI U JIba BHITTOJHEHO MOICIUPOBAHUEC aABEKIINN
JIbJa U3 A30BCKOTO MOp4A B Kep‘leHCKVIVI IIPOJIMB. PaCCMOTpeHa 3aBUCUMOCTD KOH(I)MpraL[I/H/I 1 ITMHaAMUWKU 30H CKOII-
JICHWA JibJa, paclpeacjicHns €ro KOHIUCHTpaluu B Kep‘{eHCKOM IIPOJMBE OT MHTCHCUBHOCTU U ITPOJOJLKUTECIbHOCTHU

NeCTBUSI BeTpa CeBEPHBIX PyMOOB.

Kirouesbie cioBa: TuHaMUKa JIeASTHOTO ITOKPOBa, Apeiid abaa, KepueHcKuil Ipous.

BBenenue. JlenoBbIii TTOKPOB — BakHasl COCTaB-
JISTIONIAsT TUAPOJIOTMYECKOTO pexknmMa A30BCKOTO MODST
n KepueHckoro npommsa. [1punaitueiit u npeiidyio-
LW JIed TUMUTUPYET XO3IUCTBEHHYIO NeSTeIbHOCTD
B PEruoHEe, CYIIECTBEHHO OCJIOXHSET YCIOBWS IJISI
CYIIOXOJCTBAa, OpPTaHM3AIlMM PEUIOBBIX MEPEerpy30u-
HBIX PabOT U OCBOCHUS MPUOPEKHOUN 30HBL. XapaKTe-
puCTHKa JenoBoro pexnma A3oBo-KepueHckoro 6ac-
ceitHa oTpaxkeHa B [1—8]. OHa moyydyeHa B pe3yjbTaTe
aHaJM3a CIYTHMWKOBBIX CHMMKOB, MaTepHAJIOB aBHa-
pa3BenoK, HAOMIOAEHUH C CYI0B M TIPUOPEXKHBIX THI-
POMETEOPOJIOTUYECKHNX CTAHIMI. 3aBUCUMOCTD 3BO-
JIIOLIMHM TIOJIEH JIETOBUTOCTH M CTIJIOYEHHOCTH JIba B
A30BCKOM MOp€ OT HaIlpaBJI€HUS 1 TIPOIOIKUTEIb-
HOCTH ACHCTBUS BETpa pacCMOTpeHa B [9] Ha ocHOBe
pa3pabotanHoit B [10] MaTemaTHUeCKOil KOHEYHO-
9JIEMEHTHO MOJEJIM COBMECTHON NMHAMWKN BOJIBI
" JIbJA.

BeTpbl ceBEepHBIX PyMOOB CITOCOOCTBYIOT MOJ-
BUXKE JIbIa B A30BCKOM MOpE IO HAIIpaBJICHUIO K
ceBepHOi1 y3octn KepueHckoro npoymsa, riae mpouc-
XOIWT CKOTUIEHNE 3HAYNTEJIbHOTO KOJIMYECTBA JIbaa 1
CO3IaloTCs YCIOBUS TiepeMeleHus jJbaa B KepueH-
CKHUU TIPOJIUB.

B Hacrosieit paboTe BHITIOJTHEHO MOACIMPOBaHUE
anBeKLIMU Jibia U3 A30BcKoro mopsi B KepueHckmit
npoiuB. PaccMoTpeHa 3aBUCMMOCTb KOH(DUTYpALIUY 1
IWHAMUWKW 30H CKOTUICHMS JIbJA, PACIIpeaeIeHUS €T
KOHIIeHTpanuu B KepyeHCKOM TponmBe OT WHTEH-
CMBHOCTH ¥ TIPOJOJKUTEIBHOCTH I€HCTBUS BETpa Cce-
BEPHBIX pyMOOB.

MartemaTnueckass moaeab. PaccMoTrpuM aperid
JIba U3 A30BCKOTO MOps B KepueHCKuit mpoJnB mo
BO3IEMCTBUEM OOYCJIOBJIEHHBIX BETPOM OWHAMUYeE-
ckux mnpoiieccoB. McciaenoBaHue poBeneM Ha OCHO-
BE€ TEOPETMYECKON MOMAEIM COBMECTHOM ITMHAMUKK
BOABI U JbJa, YYUTHIBAIOLLIEH OCOOEHHOCTU Oepero-
BOIl JImHUM 1 peabeda nHa AzoBckoro Mops u Kep-
YEeHCKOro TponuBa. JIBUXKeHME XKWUIKOCTH II0J0
JIBIOM OTpEAeNsieTCs ABYMEPHBIMU YpPaBHEHUSIMU
IITOPMOBBIX HAarOHOB M YpaBHEHMEM Hepa3pbhIBHOC-
T™H:
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JIy1st onmcaHusl COCTOSIHUASI MOPCKOTO Jibaa Mpo-
BeIeHA IMCKpEeTu3alMs TOJIIMHBI Jbla MO rpamalu-
sIM, OMpenesIOIUM UHTEpBaJIbl e udaMeHeHus. Ile-
pepacnpeaciICHUC CIlJIOYCHHOCTHU Cn " MACChI JIb1a mn
OMNUCHIBAETCS YPaBHEHUSIMU TOPU3OHTAJIbHOM agBEeK-
UM OTIOEIbHO IJIS1 KaXIOi n-rpajaluu:
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B mpenmonoxXeHWn, 9TO CKOPOCTH Apeiida apaa
OJIMHAKOBa [JIsl BCEX €ro rpajlalivii 1Mo ToJIMHE A,
ypaBHEHHE OajaHCa UMITYJIbCA HA MIOBEPXHOCTU MOPS
MMeEET BUJ,
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B ypaBuHenusx (1)—(5) U :pwJ‘udz — BEKTOP
—h
TMIOJIHOTO TOTOKA; W(X, y, #), u(x, y, ) — CpeaHue 10
BEPTUKAJIM CKOPOCTH TEUeHUs] W JApeida Jbaa;
H=h+ { — cymMmma OTKJIOHEeHUSI CBOOOTHOI MMOBEPX-
HOCTH OT HEBO3MYILEHHOTO YPOBHS ((X, y, f) U TJy-
ouHbI A(x, y) Mops; f= 2wsin® — mapamerp Kopuo-
mmca; K — emMHWYHBIA BEKTOp, HAIpaBIeHHBIN
BEPTUKAJIBHO BBEPX; p,, P,, P, — IIOTHOCTb BO3IyXa,
BOIBI U JIbAA; M — CyMMapHas Macca Jjbaa (Ha eau-
HUIYy TUIOIIANAM); & — YCKOpEeHUe CBOOOMHOIO Iamie-
Hus; P — atMocepHOe JaBlIeHME Ha MOBEPXHOCTU
BOJIbI; T — TaHTeHLMAJIbHOE TPEHUE BETpa; T’ — Tpe-
HHME BOABI O Jien. TaHTeHIIMaabHOE TpeHMWE BeTpa Ha
TIOBEPXHOCTH JIbIa T IPUHUMAJIOCh PaBHBIM TaHTEH-
LIUAJIBHOMY TPEHUIO BeTpa Ha MOBEPXHOCTU BOAKI [11]
¥ BBIYUCISIIIOCH TT0 hopMyIIe
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T = (1},7)) = (v’'pW’ cos6,y’p, W ?sinB),  (6)

rne W — ckopocTh BeTpa; 6 — yros MexXmy HarpasJiie-
HHEM BeTpa U OChI0 X, OPUEHTHUPOBAHHOI Ha BOCTOK;
¥ — K02 GUIIMEHT BEeTPOBOro HampskeHus. TpeHue
Ha TpaHWIle Jen—Boja t' M Ha JHE T’ BhIpaXaloTcs
3aBUCUMOCTSIMU

v =Kp,(u,—wlu, —u|, " =(K,H)’p,'U|U|, (7)

rae K, = y’Ln~*(H/z,); y — nocroanHas Kapmana; z, —
rnapamMeTp LIEPOXOBATOCTU JOHHON MOBEPXHOCTH.

Ha TBepnoii rpaHuiie obyiacTy 3aaBajoch paBeH-
CTBO HYJII0 HOPMaJIbHOM KOMIOHEHTHI MOJHOIO MO-
TOKa M CKOPOCTH apeiida:

w, =0, U, =0. (8)

Ha roxHoit rpanune KepuyeHckoro mnpoJiuBa
(45° 6'c. 111.) 3agaBaJINCh YCJIOBUSI CBOOOIHOIO BHIXO-
I1a BOJIH M Jipa B YepHoe Mope:

ou.
a— =0, U, =p,CygH . ©)

B kauecTBe HayaJbHBIX YCJIOBUW IJISI BOOBI U
JIbJa TIPUHUMAJIOCh COCTOSIHUE TIOKOSI, a TepBOHA-
JajibHOE pacnpenesieHne GyHkuuii cruroyeHHoct C,
M CpeIHed TOJLIMHBI JIbJa B Tpagauusix 4, ornpere-
JISLTOCH 1O (hOopMyJIaM

U(x, y,t)=0, H(x,y,t)=h,
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Peamuzanusa monmenu W aHajam3 pe3yabTaToB. Yuic-
JICHHBIN aJlTOpUTM peleHus: ypaBHeHuit (1), (2), (5)
OCHOBaH Ha MCITOJIb30BAaHMN METOMAa KOHEYHBIX dBJIe-
MeHTOB. O0IacTh pelieHnsT — PErMoH A30BCKOTO MOPSI
u KepueHCKoro mpoyinBa, anmpoKCUMUPYEeMbIii 00be-
IUHEHUEM 582 TpeyrojbHbIX KOHEYHBIX 3JIEMEHTOB,
M3 KOTOPHIX 358 COCTaBISIOT pacyeTHYIO 00J1acTh
A3zoBckoro mops, a 224 — KepueHnckoro nposusa. [Ipu
MOCTPOCHUM HEPETYJISIPHON PACUETHON CETKWA YUYUTHI-
BAJINCH peibed aTHA U KOHDUTyparms 6eperoBoii yep-
ThI A30BCcKOTo Mopst 1 KepueHCcKoTO TIpOJInBa.

YucneHHBI MeTOA pelleHus ypaBHeHuit (3), (4)
MPEACTaBISAeT CO00I pealM3aInio aIrTOprUTMa, U3JI0-
xxeHHoro B [10, 12]. O6mias cxema pabOTHI YUCIEH-
HOI MOJENIM COBMECTHOW NWHAMWUKM BOABI M JibIa
npencrasicHa B [9, 10]. MopenupoBaHne Iepepac-
MpeaesieHrs] CTUIOYeHHOCTH W MAcChl JibJa IPOBOIM-
JIOCh Ha PETYJISIPHOM MPSIMOYTOJIBHOM CETKE C yUYETOM
moctpoeHHoi B 2003 1. TysnmHckoit mam6ei. Ha-
IMMOMHUM, 4TO BpeMeHHOW war mist onpeaeneHus U,

m, = p;Cayh,.

1 1
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ycnoBus Af, < ————— MaKCUMaJlb-
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HBIA TOPU3OHTAIBHBIA pasMep TPEYTrOJIbHOU U Mpsi-
MOYTOJBHOM CETOK COOTBETCTBEHHO. OTMETUM, UYTO

At=jAt, TH€ j — LEI0e YUCIO.

3necy L, L —
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l'[apaMeTpmauI/m IIponecca TOpOLCHUA OIMpeac-

N
JII€TCS YCIIOBUEM HOPMUPOBKU C = ZC,, <=1 B pac-

n=1
YeTHOM paifoHe (sTueiike ceTKM), Tae N — KOJIMYeCTBO
rpamamnyii Jbaa mo ToiimHae. TopolneHue abaa cYu-
TaeTcss BO3MOXHBIM, KOTJAa YMEHbIIIAeTCS CIJIOYEH-
HOCTH JIbJia TIePBOM HEHYJIEBOU Tpagallid W YBEIM-
YUBAECTCSA CIUIOYEHHOCTb CJENYIOLIEH 3a HeH
rpajalliyi MPU HEBBIMOJHEHUN YCIOBUS HOPMUPOB-
ku. Ecauy pacueTHbI paifoH GBI TTOJTHOCTHIO TTOKPBIT
JIBIOM TOJBKO mocnenneil rpagauun C= C, =1, 10
WCIIOJIb30BajIach mpoleaypa Gopmaan3alnuy TOIMoJI-
HUTEJIBLHOTO YCJIOBUSI OCTAHOBKY npeiida B meabdo-
BOW 30HE.

JnsT OleHKM aaBeKTHMBHOTO BBIHOCA JIbJa M3
A30BCKOT0 MOPS M TMHAMUKH €TI0 pacipeaejieHUs 1o
akBatopum KepuyeHCKOTO TTposimBa MPOBOAMIMCH pac-
YeTHl JIEAOBOTO npeiiha mom BO3AEHCTBUEM BETPOB
CeBEepHBIX pyMOOB. [1py YMCIEHHBIX 9KCIIEpUMEHTaX
KoabuuuenT K, 3anasajcsa paBHbM 5,5 - 1073, a Ko-
sd¢uument Ilesn K, onpenensncs npyu 3HaYCHUAX
noctosiHHON KapMaHa y 1 mapaMmeTpa 1mepoxoBaToc-
™ Z,, paBHbIX 0,4 u 0,01 cOOTBETCTBEHHO.

ITockonbky ea B KepueHCKOM MpOJIMBE MOSIBIISI-
eTcs To3Xe, 4eM B A30BCKOM MOpE, B Ka4eCTBE MC-
XOJHO# ObljIa TIpUHSTA JIeMOBasl 00OCTaHOBKA, XapakK-
TepU3yIIIasicss OTCYTCTBMEM Jiblda B TMPOJWUBE U
pPaBHOMEPHBIM pacIipeJie]ICHUEM €T0 TIJIOIIAaM TI0 aK-
BaTopyy A30BCKOTO MOpsl. B HauaIbHBIIT MOMEHT Bpe-
MeHn 30 % Tiomany Kaxkaoro 3JieMeHTa pacyeTHOMN
objacT 3aHMMain Jien ToammHoi oT 1 mo 10 cm,
20% — ot 10 mo 20 cMm u 10 % — cBeie 20 cM.
Takum oOGpa3om, MHTeTpaJbHAs CIIOYEHHOCTH JIbaa
B A30BCKOM Mope MpuHuUManach paBHoii C=0,6
(puc. 1), a macca Jpaa Ha EAWHUILY TUTOIIAAM COCTa-
Busia nopaaka 92 xr npu p, = 870 xr/m’.

45 6-

4544

M. Mansii
PEXKHOE
m. MaHarua

Tamwne
T

I
36,6

C=0,6
Puc. 1. Cxema yacTu pacyeTHOM 00JacTM M Ha4yaJIbHOTO pac-
npenesieHUs] CIUIOYEHHOCTH JIbJa
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DBOIONUIO TOJIel CTUIOYeHHOCTH JIbIa, BBIHE-
CeHHOTO M3 A30BCKOro MopsI B KepueHCKMiT TIposinB
BeTpaMu ceBepo-3aragHoro (C3), ceBepo-BOCTOYHO-
ro (CB) u ceBepHOTO HaIIpaBlIeHUI, UITIOCTPUPYIOT
puc. 2—4 cooTBeTcTBeHHO. CxXeMaTHIeCKHe nM300pa-
JKEHMS Ha pUCYHKaX PacCUMTaHBI IUISI CKOPOCTEN BET-
pa 5 (a—e) n 10 m/c (0—e). Llndpsl B mpaBOM HUXK-
HEM YyIIy KaXmoil W3 KapTUHOK TOKa3bIBalOT
MIPOJOJDKUTENIBHOCTD JIpelica abaa (B yacax) ¢ MO-
MEHTa HavaJia 1eMCTBUS BeTpa.

W3 puc. 2—4 BUOHO, YTO XapakTep BBEIHOCHOU
aIBEeKIMU JIbIa CYIIECTBEHHO 3aBMCHT KaK OT Ha-
MpaBJIeHMsI, TaK U OT CKopocTu Betpa. [lox meiicTBu-
eMm cimaboro (mo 5 m/c) C3 BeTpa (puc. 2, a—e) nen He
MIPOHMKAET B TMPOJUB I0XHEE OKOHEYHOCTH KOCHI
Yymika, cCKaIljnBasCh MPEUMYIIECTBEHHO BIOJb €€
3amagHoro Iobepexnbs. [Ipu 3agaHHBIX YCIOBMSIX
A30BCKMM JIed C CEBEPHOU OKpaWHBI MpOJMBa 10
paitona moprta KaBka3 moxoant nmpuMmepHoO yepe3 18 4,
dopmupys noie crmoyeHHocTH 0,2—0,3, a yke K ce-
penmHe BTOPBIX CyTOK — 1o 0,8 m Ooimee. B paiione
mopta KpbsIM gaxe mocJje mpoao/KuTeIbHOTO BpeMe-
HU JeicTBUS BeTpa (pHC. 2, &) CIUIOYEHHOCTH JIbIa
He nipeBbimaeT 0,2.

C yBenmmueHMeM cKopocTu Betpa C3 HaIpaBiie-
HUMS CXeMa aJBEKIIMU JIbIa MOXET CYIIECTBEHHO W3-
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Puc. 2. DBomouusi Mojisi CIJIOYEHHOCTH Jibla, BBIHECEHHOTO
13 A30BCKOTO Mopsi B KepueHCKuii MPOIUB CeBEpO-3amaiHbIM
BETPOM CKOpocThio 5 (a—2) u 10 m/c (0—3)
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MeHUTBhCS (puc. 2, 0—3). Jlem mOCTAaTOYHO OBICTPO
IpeiidyeT mo Bcell MMpUHE MPOJIMBA, JOCTUTHYB 3a
12 9 mmpoTel Mmeica Enukaie. I1puMmepHO yepes cyT-
KM B MPUOPEXHBIX paliOHax MPOJIMBA, MIPWIETAIOIINX
Kk mopty KaBkas, o0pa3yioTcs MoJis Jibla CTUIOYeHHO-
CThi0 10 eauHUIbL. [Ipu magbHeIeM MpoaBIKEeHUN
BrJyOb MpoJMBa, Npouas oxHee Kochl Yyimika,
IpeiyIommnii Ien AeauTCcsS Ha IBa OOIIMPHBIX Jie-
JNSHBIX TTOTOKA: IEPBBIA ABUXETCS K ILIEHTPAIbHOM
yacTh 0-Ba Ty37a, BTOpOi — Ha I0TO-BOCTOK B paitoH
Mexny kKocoit Tysma u r. Tamanbs. Co BpeMeHeM Tiep-
BBIii MIOTOK OCJIa0eBaeT U MPUMEPHO HA YETBEPTHIE
CYTKHU BeCh a30BCKUI1 Jieq OymeT apeiioBaTh K CeBe-
po-3amagHoMy Oepery TamMaHCKOTO TOJIYOCTPOBa,
dopMuUpys 00IIMPHOE TPUOPEKHOE JISATHOE TI0JIe OT
CeBepO-BOCTOYHOI OKpanHKI MbIca Ty3ma 1o Mapkmu-
TAHCKOW KOCBI.

XapakTep BRIHOCHOM amBeKIuu jbaa ipu CB Bet-
pe WJUTIOCTPUPYIOT CXEMBI, MOKa3aHHbIe Ha puc. 3.
CrienyeT OTMETHTBH, YTO TIPU TPOMOJKUTEIHHOM
NECTBUM KakK CJIa0bIX, TAK U YMEPEHHBIX BETPOB 3a-
MTAaHHOTO HAIIpaBJIEHMS JIed, BHIHOCUMBIA U3 A30B-
CKOTO MODST, MOXET MPEOA0JIETh BCIo TMHY KepueH-
CKoTo TiposimBa. BwHauwane mem npelidyer BHOJIb
3aMagHOro0 TMOOepeXbsl CEBEPHOW Y30CTHM OO MbICa
Enuxkane (puc. 3, a, d). 3areM nmpeiid mpuodOpeTacT

T T
2 : 64 366 36,8
EEERS . N
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Puc. 3. DBomouusi Mojisi CIJIOYEHHOCTH Jibla, BBIHECEHHOTO
1n3 A30BCKOro Mopsi B KepueHCKMiI MpPOJMB CeBEPO-BOCTOY-
HBIM BETPOM CKOpOCThbIO 5 (a—e) u 10 M/c (0—3)
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Oosiee BBIpaXKEHHYIO IOXKHYIO COCTaBIISIONIYIO, Ha-
MPABJIEHHYIO B CTOPOHY CEBEPO-3allafHOM 9acTH O-Ba
Tysna. Ilpm ckopoctu Betpa W = 5 M/c BBIHOCHOI1
a30BCKUI JIeJ] TOCTUTHET TMTPUOPEKHON YaCTH OCTPOBA
yepe3 36—38 u, a mpu W= 10 M/c — uepe3 16—18 u.
Hanee, yepe3 [1aBIOBCKYIO y30CTb, Jied MOMAagacT B
[OTO-3aITaIHyIO YacTh MIPOJIMBA, PaCIIpeaesisIsiCh BIOJb
mobepexxbst oT Mbica [laBmoBckuit 1o Mbica MaJbrit
NPUOTU3UTEBHO S-KUJIOMETPOBOM MTOJIOCOM CO CILIO-
yerHHocThIO 0,2—0,5. Ecim meiictBue BeTpa IPOmOJI-
XxaeTcst 6 cyT u 6ojiee, TO ApeidyIONInii eI MOXeT
oborHyTh MbIC Takuib U BbIATH B UepHoe Mope.
Bo Bpewms nmpeiipa npoa mom meiictBuem CB BeTpa
HanOoJiee BEPOSITHBIMM MECTaMU TOPOCOB SIBJISTIOTCSI
pafioHbI BOJIM3K CEBEPO-3aIlafHON yacTu o-Ba Tysna
" ceBepHee Mbica Majioro, Tie ¢ TeYeHMEM BpeMEHU
MMPOMCXOAUT HAKOIIJIEHNE JIba M €ro CIJIOYeHHOCTH
mocturaet 1,0 (puc. 3, e, 3). OTMeTHM TaKKe, 4TO K
KOHILy TEPBBIX CYTOK BO3aeicTBUsI ymepeHHoro CB
BeTpa B IIEHTPAJbHON YacTu ceBepHOI y3octn Kep-
YEHCKOTO MPOJINBA HAUMHAET (DOPMHUPOBATHCS 00JIACTh
TTOBBIIIEHHON CIIJIOYeHHOCTH Jbaa (puc. 3, e). Jlems-
Hoe T10JIe cTuioyeHHocThIo 0,8—1,0 oxBaThIBaeT 31eCh
TOYTH BCIO IIMPUHY TIPOJIMBA, HE JOXOIS JIUIIb 1,5 KM
o 3amagHoro oepera y mbica @onaps. Takast o6cTa-
HOBKa Ha0II01aeTcs e1ne 0KoJio 3 cyT ¢ MOMeHTa (op-
MUMPOBaHUSI, TIOCJIE YETO JIeI U3 3TOM 00J1acCTH TTOCTe-
TIEHHO YXOAWUT BIJYOb MPOJIMBA M K CEPEINHE TISIThIX
CYTOK apeiica CIUIOYEHHOCTD JibJa B TaHHOM paiioHe
MPOJIMBA BRIPABHMBAETCS CO CIJIOYEHHOCTBIO TIpUJIe-
Xxammx paiioHoB. [Ipy ManabIX CKOPOCTSIX BeTpa OMU-
CaHHOE SIBJIEHWE BHIPAXXKEeHO CI1a0o0.

HaubGonee cinoxHbie JETOBBIE YCIOBUS, CBSI3aH-
Hele B KepueHCKOM TIpOJMBE C BBIHOCOM Jibja U3
A30BCKOTO MOpsI, peaanu3yroTcs IOoH IEeHCTBUEM Ce-
BepHOTro BeTpa. Jlaxe mpu ciraboM BeTpe yxke K KOH-
Iy TEPBBIX CYTOK y Bxoma B KepueHckuit TpoiuB
dopmupyeTcs mooca jJpaa crurodeHHocThio 0,7—1,0
(puc. 4, a). Ilo mpomiecTBUM ITOJyTOpa CYTOK JeI
mocTuraeT o-Ba Tysjna M HauMHAeT HaKaIUIMBaTbCH,
00pa3yst oOIIMpHOE JIEASHOE II0JIe BIOJb BCETO Ce-
BEPHOTO ITO0epeXbst 0cTpoBa. YacTb MPUXOASIIETO B
MOCJIEAYIOIIEM a30BCKOTO Jiba OymeT OCTaBaThCs Y
0CTpOBa, 00pa3yst TOPOCHI 1 yBEIMIMBAsT 00JIaCTh Jie-
IISTHOTO TIOKPOBa OOJBIINON CIIOYEHHOCTH, a 4acTh
OymeT apeiicoBaTh Ha I0TO-BOCTOK, O0OMIS K HAYaITy
TPETBUX CYTOK OCTPOB CO CTOPOHBI TY3TMHCKOI ITPO-
MouHbI (puc. 4, 6). CiaenyeT OTMETUTh, YTO HEKOTO-
past 4yacTh Jpaa OyneT 3amepXuBaTbes Ty3MMHCKOM
nam0o0ii, 00pasysi y ee CeBepHO OKOHEUHOCTH JIe s~
HOM MTOKPOB BBICOKOU CIUIOYEHHOCTH.

[TpuMepHO elrie Yepe3 CyTKM TUIOTHBIC JIeASTHbIC
T10J151, PACIIOJIOXKEHHBIE C OJHOM CTOPOHBI B CEBEPHOU
Y30CTH, a ¢ Ipyroii — y 6eperoB o-Ba Tysna, coenm-
HSTCSI, TIOCJIE Yero BCs CeBEpHasl 4acTh IIPOJIMBa,
a Takke 00JacTh MOPSI MEXIY OCTPOBOM M IamM0oit
OymeT 3aHsgTa JbIOM cImodyeHHOCThI0 0,8—1,0. Ecim
BETPOBOI PEeXMM HE M3MEHUTCS, TO K LIECTBIM CYT-
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Puc. 4. DBonouus moyisi CIJIOYEHHOCTU Jibla, BbIHECEHHOTO
13 A30Bckoro Mopsi B KepueHCKMil MpOJUB CEBEPHBIM BETPOM
ckopocTthbio 5 (a—e) u 10 m/c (0—3)

KaM I1ocJie Havyana aeiictBus cinaboro (W< 5 m/c) Bet-
pa a30BCKMU Jied, mpolueniuuii yepe3 Ty3JqMHCKYIO
MPOMOMHY, TOCTUTHET I0XKHOM rpaHulbl KepueHCKO-
ro npoyuBa. llIuprHa MoJ0CHl BBIHOCUMOTO M3 MpPO-
mmBa B YepHoe Mope npeiidyloiiero jgbaa Mpu 3a-
JaHHBIX YCIOBHSIX COCTABISIET MpUMeEpHO 1,5—2 KM,
a CIIOYEHHOCTh JIbJa 3aKiIioveHa B mpeaenax ot 0,6
Bomm3u Ty3nmmHCKOM mpoMoumHBEI 1o 0,2 Ha BEIXOIE
W3 TIPOJIMBA.

[Ipyn yMEpeHHOM CEBEpHOM BETPE a30BCKUM JieM
JIOXOAUT N0 6eperoB o-Ba Tysna MpUMEpPHO 3a MOJIO-
BHUHY CYTOK, HO B OTJIMUME OT cjiydyas cjaaboro BeTpa
HauyuHaeT 00XOAUTh OCTPOB HE C BOCTOYHOM, a ¢ 3a-
MmamHOM cTOpoHbI (puc. 4, e). K KoHITy BTOPBIX CyTOK
3aMagHbId JEASHOW PYyKaB YX€ NOCTUTHET HOXKHOM
OKOHeyHOCTH KepueHCKOoro mpoJiuBa, Toraa Kak Boc-
TOUYHBIA TOJHBKO HaYMHAET (POPMHUPOBATHCS M TOXO-
IUT JIUIIb 10 Mbica Ty3ma. Co BpeMeHeM OTTOK JIbaa
yepe3 Ty3IMHCKYI0 TPOMOWHY YCUJIMBAETCS U K Ce-
pEeIVHE TPETBUX CYTOK 00pasyloTcsl yXe ABa JeAs-
HBIX MOTOKa, OrMOAaIIMX OCTPOB C BOCTOKA M C 3a-
naga (puc. 4, xc). IlomoOHEBIN XapaKTep amaBEeKIINU
JIbJIa COXPAHSIETCS MMPUMEPHO OKOJIO MOJIyTOpa CYTOK,
MOCJe Yero BBIHOC JibAa 4epe3 [1aBIoBCKyIO Y30CTh
yObIBaeT, a K Hayajy LIECThIX CYTOK IMpPaKTUYECKU
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Puc. 5. OTHOlIeHWE Macchl m™ Jibaa, MOCTYMUBILETO B CPEIHEM
¢ 1 M2 AsoBckoro Mopsi B Kepuenckuii mposius 3a 1 cyT, K
YIENbHOM Macce Jiba Ha I0XHOW rpaHulie A30BCKOTO Mops m™*

MpeKpalaercs. DTo MPOUCXOIUT BCIESACTBIE 00pa3o-
BaHUs TLUIOTHOTO JICASTHOTO TIOJISI CIIJIOYEHHOCTBIO 10
1,0, KoTopoe TpocTupaeTcss OT beperoB o-Ba Tyana
Ha fore 10 Mbica EHMKalle Ha ceBepe U OrpaHNYMBACT
MMOCTYIJIEHUE a30BCKOTO JIbJIa B 3aMalHYIO YaCTh IPO-
JmBa. OTMETUM, 9TO MPU TTPOIOJIKUTEIEHOM (0T 3 CyT
u 6onee) ceBepHoM Betpe (W= 10 M/c) Benuka Be-
POSITHOCTB JIEIOBBIX 3aTOPOB BO BCEW CEBEPHOM 4dac-
™™ KepueHCKOoro nmpoJjiBa OT €ro CEBEpHON OKOHEY-
HoCTH 10 0-Ba Tyana, a Takke B paitoHe Ty3IMHCKOM
JIaMOBI, TTOCKOJIBKY B pe3yjbTaTe BBIHOCA JIba W3
A30BCKOTO MODSI BCSI OHA MPAKTHUUECKU IOJTHOCTBIO
TMOKPEIBACTCS JIBIOM CIUTOUeHHOCTEIO 1,0 (puc. 4, 3).

Ha puc. 5 npencrapiieHbl 3aBUCUMOCTH, XapaKTe-
pU3yIolIYe MHTEHCUBHOCTh BBIHOCA Jibaa M3 A30B-
ckoro Mops B KepueHCKMII TIPOJIUB OT CKOPOCTH M
HampasieHus BeTpa. CUHSIS, 3eJieHast U KpacHasl Jin-
HMU COOTBETCTBYIOT BETpaM CEBEpHOTO, CeBepO-3a-
IMaJJHOTO M CEBEpO-BOCTOYHOTO HampapiieHUit. Ha ocn
OPIMHAT OTJIOXKEHBI BEJIMUMHBI OTHOIICHUST MacChl m*
JIbla, TIOCTYINMBIIEH B cpemnHeM ¢ 1 M? A30BCKOTO
Mopst B KepueHckuii iponuB 3a 1 cyT, K TOBEPXHO-
CTHOM TIOTHOCTH MAacCChl JIbJla Ha FOXHOM TpaHUIe
A3zoBckoro mopst m* . OcpeaHeHne POBOAMIIOCH TI0
MepBbIM 6 cyTKaMm Jpeiica Jbaa ¢ MOMEHTa Hayaja
el CTBUSI BeTpa. BUIHO, YTO IJIST BCeX TpeX KPUBBIX
BEJIMYMHA YTJI0BOTO Ko3dhdUIIMeHTa HAKJIOHA Kaca-
TEJbHOM B TOUYKE PACTET C YBEJIMUYCHUEM CKOPOCTHU
BeTpa. Hanbojiee MHTEHCUBHBIN BBIHOC MacChl Jibaa
13 A30BCKOTO MOPSI peajiu3yeTcs Mo AeCTBUEM Ce-
BepHoro Betpa. IIpu ckopoctu Berpa W= 10 m/c 3a
cyTkM npeiida, B cpenHeM, Ha 1 m? muomanu Kep-
YEHCKOTO MPOJIMBA IMOCTYITUT OKOJIO YETBEPTHU MacCChl
JIbIa, ComepIKaBIeiics Ha 1 M? akBaTOpur A30BCKOTO
MOPSI, HETIOCPEICTBEHHO TTPUMBIKAIONIEH K CeBepHOM
rpanune nposauBa. g setpoB C3 u CB nHampabie-
HMI Ha BCeM MHTEpBajie paCCMOTPEHHBIX CKOPOCTE
BETPAa BEJMYMHA OTHOLIEHUS m™*/m* HECKOIbKO
MeHbIIast, 4eM B cllydyae ceBepHoro Betpa. Kpome
TOTO, TIpM ClNa0BIX BeTpax (mo 5 M/c) macca Jbaa,
BerHOCcMMoOTro C3 n CB BeTpaMu mpuMepHO OJMHAKO-
Basg ¢ HebojplMM TipeobiamanueM npu C3 BeTpe.
Opnnako nipu ymepeHHom (ot 5 mo 10 m/c) CB Betpe
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BBIHOC MAcCCHI JIbIa M3 A30BCKOTO MOpPSI OymeT 00JIb-
M, 9eM 1ipu C3 BeTpe TaKoil ke CKOPOCTH.

3akmouenne. Ha ocHOBe uncIeHHON peaau3alunn
JIBYMEPHOI MaTeMaTHUIeCKOM MOMEIN BBITTOJTHEHO HC-
clieoBaHMe BHIHOCA JIbIa U3 A30BCKOTo Mops B Kep-
YEHCKUW TPOJIUB MO BO3AEHCTBMEM BETPOB CEBEp-
HBIX pymM00oB. IlokazaHo, 4TO XapakTep BBIHOCHOI
aIBEKIIMM JIba CYIIECTBEHHO 3aBUCUT OT HalpaBJie-
HUS, a TaKXKe OT CKOPOCTH M TPOAOKUTEIbHOCTHU
nevictBus Betpa. Ilpu crabom C3 BeTpe Jien He TIPo-
HUKaeT B MPOJIUB I0KHEE OKOHEYHOCTH Kochl UyIika,
CKaruIMBasIiCh, MPEUMYIIECTBEHHO, BIOJb €€ 3allal-
HOro Tobepexbsi. YMepeHHbId C3 BeTep BBI3BIBAET
Ipeiid Jabaa B IBYX HampaBlIeHUsX: K IIEHTPaJbHOM
yacTh 0-Ba Ty3jla M Ha I0TO-BOCTOK B PailOH MEXIY
kocoii Tysna u r. Tamans. Co BpeMeHeM TIepBHIil T10-
TOK ocyiabeBaeT M BeCh a30BCKUil Jied apeidyeT K
ceBepo-3anagHoMy Oepery TaMaHCKOTO IOJyOCTPO-
Ba. IIpu CB BeTpe nen mpeiidyer BIoJib 3ammamHOTO
mo0epeXbsl CEBEPHOM Y30CTH, 3aTEM B CTOPOHY CeBe-
po-3amagHoi yactm o-Ba Tysna, a majnee — depes
[TaBI0OBCKYIO Y30CTh B IOTO-3aMagHyI0 4acTh MPOJIH-
Ba. Ecim meiicTBre BeTpa MPpOAOIKUTEIBHO, TO Apeii-
dyrommii Jea MOXeT 000THYTh MBIC TaKWIb U BBI-
™ B UepHoe Mope.

HaubGonee cimoxHbie JETOBBIE YCIOBUS, CBSI3aH-
Hele B KepueHCKOM TIpOJMBE C BBIHOCOM JibJa U3
A30BCKOTO MOpsI, peaanu3yloTcs IO0f IEeMCTBUEM Ce-
BEPHOTO BeTpa. 3a HECKOJIBKO CYTOK IMPAaKTUIECKN BCSI
ceBepHas yactb KepueHckoro nmpojnBa OT ceBEpHOIt
OKOHEYHOCTH 10 0-Ba Ty3ja, a Takke palioH MEXIY
OCTPOBOM M 1aM00#1 TTOKPBIBAIOTCS JIHAOM CILIOUYEH-
HOCTbIO, Oiu3Kol K enuHuue. [lom aeiictBuem ce-
BEPHOTO BETpa peajm3yeTcsl HanboJjee MHTEHCUBHBIN,
no cpaBHeHmio ¢ Betpamu C3 m CB HampasieHUiA,
BBIHOC MACCHI JIba 13 A30BCKOTro Mopsi. B atom ciy-
yae a30BCKUU JieJ TakKKe MOXET IPeONoJIeTh BECh
KepueHckuii mpoauB u monactsk B YepHoe mope. [1pu
cJTabbIX BeTpax OH orudaet o-B Ty3ja TOJBKO CO CTO-
poubl Ty3IMHCKOM TIPOMOWHEI, a MIPU YMEPEHHBIX —
eie 1 co cropoHsl [laBioBcKoit y3ocTH.
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Ilocmynuaa 6 pedaxuyuro 05.09.2011 e.

YN CEJBHE MOJEIIOBAHHS BUHECEHHA JBOAY 3 A3B0OBCBKOI'O MOPA
B KEPYEHCBKY ITPOTOKY

Ha ocHOBi MaTeMaTHUYHOT MOJEJi CIIJIbHOI IMHAMIKU BOJM i JIbOAY BUKOHAHO MOJEII0OBAHHS aABeKIii Tboay 3 A30B-
cbkoro Mopsi B KepueHchKy mpoToky. Po3misiHyTo 3anexHicTh KoHdirypalii Ta AMHaMiK1 30H CKYMYEHHS JIbOAY,
posnoniny ioro KoHueHTpauii B KepueHchKiil mpoTolli Bifi iHTEHCMBHOCTI Ta TPUBAJIOCTI Aii BiTpY MiBHIYUHMX pyMOiB.

KirouoBi ciioBa: nuHamika Jb010BOT0 MOKPUBY, npeiid nboay, KepueHbcka mpoToka.

A.E. Bukatov, D.D. Zav'’yalov, T.A. Solomakha

NUMERICAL SIMULATION OF ICE TRANSPORT FROM THE AZOV SEA TO THE KERCH STRAIT
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Numerical simulation of ice transport from the Azov Sea to the Kerch Strait is made on basis of a mathematical model
of water and ice dynamics. Described in the paper is a relation between configuration and dynamics of ice accumulation,
its concentration profile at the Kerch Strait and winds of the northern rhumbs.

Keywords: ice cover dynamics, ice drift, the Kerch Strait.
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