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(ITpedcmasaeno axademurom HAH Yrpaunw B. H. Epemeesvim)

B pamrazx deymeproli modesu noBEPTHOCMHLL OAUHHBLE 04N GUINOAHEH YUCAEHHBIT GHAAUS
so3mywenuli yposna Kaprurnumcerxozo 3aausa eprozo mopsa, 6v364HHBIT PASHOMEPHIM NEpPe-
HOCOM 6 30HAALHOM HANPABAEHUU GMMOCPHEPHO20 GPOHMA KOHEUHOT WUPUHDBL. YHumoieaemcs
cosmecmmoe 8030elicmeue Ha NOGEPTHOCTND MOPA OAPUNECKO20 NOAA U GEMPOGHLL KACAMEND-
HOLT Hanpascenul. Paccmompeno sauarue Ha peaxuyuio yposha 3asusa CKOPOCMU MEPeHOCq
U WUPUKDLL GPOHMaNoHot 30HDL.

HuskouacrorHbie Kosiebanust ypoBHst MUPOBOro OKeaHa CBS3aHBI C JUHAMUIECKUMHU POIECCAMU
B armocdepe [1]. Pasmax cunonruveckux xosebanuii yposusi Hepuoro mopsi jocruraer 3 m [2].
B A30BCcKOM MOpE BBICOTBI CIOHHO-HATOHHBIX KOJIEOAHUN MOTYT IPEBBINIATH KATACTPODUIECKHE
3HAYEHUs], cocTapsomye 3 M u Oosee |3, 4].

Komnebanust ypoasi HepHOTO MOPSI CBAIBAHBI C U3MEHEHUSIMU OAPUIECKOI0 ¥ BETPOBOIO MOJIEH.
DTO KacaeTcs W Me30MACIITabHBIX KOJIeOAHU, K KOTOPBIM MOXKHO OTHECTH CEHIIH, MPUIUBBI
U MHePIMOHHBIe Kostebanust [2]. BbICOTBI Ceflin 3/1eCh JOCTUraOT MEPBBIX JIECSTKOB CAHTHUMETPOB,
npuwinBoB — 10 ¢M, HHEPIMOHHBIX KOJIEDAHUI — HECKOJIBKUX CAHTUMETPOB.

MakcumaJibHble CIOHHO-HAI'OHHBIE IIOJILEMBI U IOHUKEHUSI YPOBHS y 100epexkbst epHoro
MODsi, B €ro OyXTax U 3aJuBaX BbI3BIBAIOTCS IMPOXOJISAINUMU HAJ HUMU IIUKJIOHAMEH W aTMOChep-
wpiMu dppontamu. s aux xapakTepub! nmapamerpol: paguyc 200400 kM, CKOPOCTb ITepenoca —
515 M- Cil, nepenaJ JaBieHusi Mexk1y nenrpom u nepudepueit — 20-40 rlla [5]. Baporpontbie
KoJiebaHusl ypoBHS UepHOro Mopsi, BbI3BAHHbBIE ITPOXOXKJIEHUEM IIUKJIOHOB U (DPOHTOB, YHUCJIEHHO
MOJIEJIMPOBAIIACH B paboTax [6—8 u Jap.| 1yist pa3/jinuHbIX MapaMeTpoB aTMOCHEPHBIX BO3MYIIEHHUI.

Huxxe npejncraBiiena JByMepHasl JUIMHHOBOJIHOBasE MOJEJb M PE3YJIbTATHI €€ IIPUMEHEHUs
JIsl YUCJIEHHOTO aHaJM3a 0apOTPOIHOIO OTKJIMKA ypOBHs KapkuHuTCKOro 3ajuBa (ceBepo-3a-
najaubiii Kpbiv) Ha npoxoxaenne armocdeproro gponra. [lnockas 3aja4a panee paccMOTpeHa
B crarbe [§].

MaremaTudeckasi TocTaHoBKa 3a7a4u. B miockocru Ozy (x, y — 30HAIbHAS] 1 MEPUJIO-
HaJIbHAs KOOPJMHATBI) paccMaTpuBaercs bacceitn nepemennoii riuybunst H(z,y) > 0 (puc. 1).
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Jzxapbliraduckui Kananuakckuit
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32,6° 32,8° 33° 33,2° 33.4° 33,6° B.

Puc. 1. Barnmerpusa Kapkunurckoro 3amusa Yepuoro mops (B M)

Hay 6acceitnom B nosioxkurenbaoM Hatpasiennn ocu Oz (¢ 3amaa Ha BOCTOK) JIBHZKETCS C II0-
crosinHo# ckopocThio U > 0 armocdepubiit pponT. Paciipesiesienre BoaMyIeHnit arMochepHOro
JaBJIEHUS B HEM 33/IaeTCsl B BUJIE

Pa = aOng(g)a 5 =T — Uta (1)

rje ag — aMILUIATY/a BO3MyIIeHuii armocdepHoro Japjenns (B MeTpax BOJSHOIO CTOJIOA); p —
[JIOTHOCTH YKUJIKOCTH; § — YCKOpeHHe CBOOOJHOrO najieHusi. Bespasmepnasi dynkuus F(£) Ta-
koBa, uro F'(§) — 0 mpu & — 400, F(§) — 1 npu & - —oo. B Hava/IbHBIH MOMEHT BpEMeHU
t = 0 >KUJIKOCTb B 3a/lUBe HEIOJBUYKHA, ee CBODOJIHAS MOBEPXHOCTh MOPU3OHTAJIbHASI, & 30HA
arMocepHbIX BO3MYyIIeHUil (IMMpUHA 30HBI [IEPEMEHHOrO JaBjieHus BjoJb ocu Ox pashua W)
pacIoaraeTcsl BHE PacdeTHON 00/IacTh.

Jlyist oncanust peakimu KUJIKOCTH B 3a/IMBe Ha IIPOXOXKIeHne aTMocdepHoro ppoHTa IpuMe-
HeHa JIMHeiHasA Teopus 6apOTPOIHBIX JIMHHLIX BOJIH C y9€TOM BpAIIeHUs 3eMIN, KBaJIPATHIHOIO
IPUJIOHHOIO TPEHUsI U KacaTeJbHbIX HAllPsyKeHWi BeTpa. B 9ToM ciiydae JBUKEHHE YKUIKOCTH
OIIMCBHIBACTCA CUCTEMOIl Tpex ypaBHEeHUI

o, A+ wEe 1,

o AC+d _ weEE 1,

o OwH)  O(wH)

ot * ox * oy 0 4)
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C HAYAJLHBIMEU YCIOBUAMU
u=v=_=0 (t=0), (5)

I7Ie U, v — NPOEKIMU Ha OCU T U Y OCPEJIHEHHOil 10 T1yOuHe ropUu30HTAIbHON CKOPOCTH TEUeHNUs;
¢ — cmereHne cBOOOJIHON OBEPXHOCTH OT MOPU30HTAJILHOTO T10JoxKeHust; ( = agF'(§) — aHoma-
s arMochepHOro JlaBjienus (B METpax BOJAHOTO cTojba); 7,”, T, — NMPOEKIHH KacaTelbHbIX
HanpsizKenuii Berpa Ha ocu = U y; k = 2,6 - 107° — kosadduument npuaonsoro Tpemns; f —
nocTosiHHBI napamerp Kopwmosuca.

Ha Gokosoil rpanune 6acceiina (BepTHKaIbHasi CTEHKA) 3aaeTCsl YCJIOBUE HEIPOTEKAHUsI

KHUJIKOCTHU
(u,v)n = 0. (6)

Ha xuakoit rpanume npu £ = 0 IPUHSITO yCJI0BHE CBOOOIHOIO BBIXOJa BOJIH U3 PaCYeTHON
obJracTu

ou ou g 85
— —c— +===0, (7)
ot or ¢ Ot

riae ¢ = /gH(0,y) — CKOpOCTh pPacIpOCTPAHEHUs JJIMHHBIX BOJH B TOYKAX KUJKON IDAHUIIbI
obJracTu.

Bagaua (2)—(7) npu t > 0 pelrajach YUCJAEHHO B YACTHUYHO 3aHSATON JKHUJIKOCTBIO O0JIACTH.
[Tpumenena sipuasi jyisi ypaBHenuii (2), (3) u HesiBHas jyist ypaBHeHust (4) KOHEYHO-PA3HOCTHASI
OJHOIIArOBas II0 BPEMEHH cXeMa B INIOcKocT Oy Ha Pa3HECEHHBIX IS %, U U ( IPAMOYIOJIbHbBIX
ceTkax ¢ maramu 1o npocrpanctey Az = 197 m u Ay = 281 m [9)].

PesyibTaThl Y4MCJAEHHOrO aHaAN3a. AHAIN3 OTKJIMKA, YKUJIKOCTH B 6acceiine Ha, IPOXOXK 1e-
Hue arMocdepHOro (bpOHTA MPOBOJUIICA /IS PA3IMYHBIX CKOopocTeil mepenoca U n mmpuabr W
armocdepHoii anomasnu. Pacripeesienne Bo3mytenuii armocdeproro nasienus: F'(€) B dbopmy-
ge (1) sazaBajioch B BUjle IVIQJIKON CTYIIEHHU:

F:sin2% (-W<E<0), F=1 (E<-W), F=0 (£20) (8)

[Mestb BBEIYUCIUTEIBHBIX KCIIEPUMEHTOB — HCCIeI0BaHne 3 PEKTUBHOCTH MeHEPAIUN KOJIe-
GaHuil >KIJIKOCTH B 3aJIUBe P COBMECTHOM JefiCTBUN GapUuecKOro MoJjisl U KacaTeIbHBIX HaIIps-
kKennit Berpa. st aTOoro HeobxommMa CBI3b MEXKIY BO3MYIIEHUSIMU aTMOC(EPHOrO TABJICHUS
U BLI3BAHHOI'O MMH I10JIs KacaTeJLHLIX HalpsKeHuil BeTpa. B ciiyuae HeloJBUKHOIO pacipe/ie-
JIEHHSI aHOMAJINH OAPUIECKOTO TO0JI KACATE/IbHbIE HAIIPSIZKEHUsT BETPa OOBITHO PACCUNTHIBAIOTCS
o dopmynam Akepbsioma [10]:

Ty Va ((Opa | Opa
T _ Ya +
=T\ or oy ) ®)

rjie v, — Ko3dduiumeHT TypOyJIeHTHON BI3KOCTU BO3/LyXAa.

B pa6ore [8] BoiBesienbl OTiInuHbIE OT (9) COOTHOIIEHNS] MEK/ly KACATEJIbHBIMEI HAIPSZKEHUsI-
MU BeTpa U aHOMAJIUIMU aTMochepHOro japierus. OHU YIUTHIBAIOT PABHOMEPHBIH 30HAJILHBII
mepeHoc co ckopoctbio U Bo3Mmylenuit Gapudeckoro moJig. VX BbIBOI omupaercs Ha aCHMII-
Torndeckue (IO BEPTHKAJIBHON KOODJIMHATE) DEIeHUsl YIPOIIEHHBIX yPABHEHUI MJIAHETaApHOIO
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[IOTPAHUIHOrO cJiost arMocdepnl. Cumrasi, 9To GapudyecKuii (ppOHT CTAIMOHAPEH B CBSI3aHHOM
¢ asmkynmmMest porrom (1), (8) cucreme KoopauMHAT, JJisi KacaTeIbHBIX HANDSKEHWUI BeTpa
CIIPaBEINBLI (DOPMYJIBI

T = iﬂaopg(Gl + Go), T, = —iﬂ'aopg(Gg + Gua), (10)
rie

{g;} - [t [(Q* i Q)cosm<£ T %) Q- Q)Sinm<£ T %)]dm
0
+oo

{gi} = / 7;2%123;‘/;; QT +Q) [cosm<§ + %) F sinm<§ + %)]dm,

TN _f
CNmrE MU

Kosddumpent TypoyienTHOIl BA3KOCTH arMochepbl V, IPHHAMAJICS PABHBIM 5 M2 - ¢ 1.

Kapkunurckuit 3a/1uB Kak M0Jy3aMKHYTBIN OacceiiH MOXKHO YCJIOBHO Pa3JIeJINTh Ha JBE He-
pasable yactu (cM. puc. 1). MesikoBoHasi 9acTb, rje riiybuHa cocTaBisieT MeHee 6 M, OrpaHuIeHa
C ceBepa, BOCTOKa U fora OeperoBoil JuHMell, ¢ 3amnana — bakaabckoit OaHKOI, ¢ ceBepo-3amaaa —
o. Hxapbuirad. [ybokoBoIHAST YaCTh 3a/IMBA, OTPDAHUYEHHAS € 3aI1aJ[a XKUJKON IpaHUIeil, nMe-
€T B IEHTPAJbHON 4YacTu riayounsl 28-30 M.

YucjieHHBIT aHAJIN3 BO3MYIIEHUI yPOBHS MOPs Jijisi 6aprieckoro ppoHTa U B CJIydae JOI0J-
HUTEJILHOTO ydeTa BeTPOBBIX HAIPsiZKEHWI 110Ka3aJs1, YTO mnocje il hpakTop (BeTpoBble HAIDSI-
JKEHHUsl) CYIIECTBEHHO M3MEHsIeT XapakTep BO3MYIIEHWUH YPOBHsI MOPsi, OCOOEHHO B MEJIKOBOJIHOI
qacTu 3a1uBa. CMeIeHnsT yPOBHSI MOPST ITOJT JBHXKYIIIUMCST aTMOC(HEPHBIM (DPOHTOM IIpU JAeiCT-
BHUM BETPOBBIX HAIIPSIYKEHUN HA IMOPsIOK OOJIbINE CMEIEHNT YPOBHST MOPsI, HAMJIEHHBIX 0e3 yueTa
BETPOBLIX HAIPSIKEHUII.

Ha puc. 2 moxkazanbl BO3MYyIIeHNsT yPOBHST MOPsI IIPU ITPOXOKICHUH HAJ 3AJIUBOM C PA3IATHON
ckopocrbio (U = 3, 6, 9 M-C_l) aTMocdepHoro ¢pponTa HGUKCHpoBaHHON mupuHbl. [loss cooTBeT-
CTBYIOT MOMEHTAM BPEMEHH, KOI/a IepeaHss rpaHuia (ppoHTa TOCTUTAET IMOC/IeTHel 1eTBEPTH
3a/I1Ba.

MakcumaJibHbIE TTOHUZKEHUsT YPOBHS B ITyOOKOBOIHOM dacTh 3ajuBa (OPMUPYIOTCA Y CeBe-
po-3araHoro 6epera, IPUMBIKAIOIIETO K YKuAKoi rpanute. OHu cocraBisior 3,2, 2,8 u 2,2 M npu
ckopoctsix nepernoca dpporta U = 3, 6 1 9 M - ¢~ coorsercrBenno, uro B 20-30 pas Gosblie
MaKCAMAJIbHBIX CMEIEHU JJisd 9TOi 4JacTu OaccefiHa B ciiydae, KOIJA BETPOBBIE HAIPSIYKEHUS
HE YIUTBIBAIOTCs. B MEIKOBOIHON BOCTOYHOM YaCTH 3a/MBa MAKCUMAJILHOE BO3BBIIIEHUE Y POBHSI
Habsonaercs B paitone [lepekorickoro 3auBa u cocrasisier 2,4 u 0,8 mupu U =3ulU =9 Moc !
COOTBETCTBEHHO, YTO Ha OJIMH-J[BA MOPsIKa OOJIbIle, YeM 06e3 ydeTa BO3ICHCTBUS BeTpA.

B paiione /2KapbLaradckoro 3aJimBa IIPOUCXOIUT CYIIECTBEHHOE IOHIKEHHME YPOBHSI, COIO-
cTaBuMoe 10 abCOOTHBIM 3HAYEHUSIM CO CMEIEHUSIMU B OTKPBITOH 4acTu aksaropuu (2,8 M
mpu U =3m-¢c tu22vmupu U =9 um- cfl). OHO IPUBOIUT K OOHAXKEHHUIO yJacTKa JHa. Kak
BUJIHO U3 AHAJIM3a PE3YJIbTATOB, YBEJHUYEHHE CKOPOCTH IepeHoca (bpoHTa B 3 pasa IPUBOIUT
K YMEHBIITEHUIO SKCTPEMAJIbHBIX CMeIeHnit ypoBHs B 1,45 u 3 pa3a JJIg 30H MOHUKEHUS YPOBHS
B OTKPBITOH YaCTH 3aJIUBa U JIJIsI 30H IMOAbeMa YPOBHS Ha MEJIKOBOJIHOM yYaCTKe COOTBETCTBEHHO.
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t=337 yvun
W=100 xkm; U=3 m/c

46,1°

46°
45,9°
45.8°
45,7°

45,6°

t=168 mun

45.5° W=100 xm; U=6 m/c

46°

45,9° il

.
A

N

45,8°
45,7°

45,6° t=112 mun

W=100 xkm; U=9 m/c
45,5° J

32,6° 32,8° 33° 33,2° 33,4° 33,6° B.nm.
6

. . -1
Puc. 2. ITosist Bo3MyIeHnil ypOBHSI MOpPsL (B M) IIPH PAa3/IM9IHOI CKOpocTH nepementenus pponra: a —U =3 m-¢

6*U:6M'C71; 6 —U=9m-c .

TToJist IpUBE/IEHBI JIJIsi MOMEHTOB BPEMEHU, KOIJIa [Iepe/IHsisl TPaHuiia arMocdepHoro dbporTa mupuHoi 100 KM npu
Beex U Haxomures B Touke x = 0,750, (I — nymna 3amusa 1o ocu Oz). I'y6una 6apudeckoro ¢dpponra ap = 0,3 M
BOJIAHOTO CTOJIOA

Yro KacaeTcs BIUSHUS IMUPUHBI (DPOHTA HA TUHAMUYIECKNE CMEIEHUsT yPOBHS MODS B 3a/IUBE,
TOo OHO ocjabeBaer npu ysesudenun W o (puc. 3). B ciayuae yskoro dbponTa yder BeTpPOBOIO
BOBIEHCTBUST IPUBOJNT K IOHIKEHHWIO YPOBHS B J[2KapbLIradckoM 3aJiiBe, COITOCTABUMOMY IO
abCOJTIIOTHON BEJIMIMHE CO CTOHOM B [JIyOOKOBOJIHON YacTu 3aiuBa (CM. ¢ Ha puc. 3). AHajorudHoe
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4O =1’
S NN
N2 _

W=50 km; U=6 m/c

W=150 kwm;
1 1 1 1 1 1 1

33,0° 334°  33,6°

U=6 m/c

32,6°

32,8° B.

Puc. 3. Ilosust Bo3aMyIeHuU#t ypoBHst MOPst (B M) JIJIsl PA3JIMYHOI IMUPUHBL aTMOChEPHOro GPPOHTA B MOMEHT BPEMEHU

t = 168 mun npu ckopoctu mepemerrenns U = 6 m- ¢~

g — W =50x&mM 6 — W =150 km.

Ilepenusas rpanumna ¢dponrta nHaxomurcs B Touke x = 0,75,. I'mybuna 6apuyeckoro dponta ap = 0,3 M BOASIHOTO

croJiba

[IOHI2KEHUE YPOBHsI OTMEYEHO TakKe B paiione Kasiangakckoro 3asiuBa u Kapabalickoil KOCHI.
B 0boux cirydastx IpouCXoauT OCyIIeHne MpuOpekHoil 30HbI. C POCTOM MHUPUHBI (PPOHTOB 30HBI
obMmestenust iHa B JIPKapbLIrauckoM 3ajmBe yObIBAIOT MO IIOMaIu (cM. 6, 6 HA puc. 3).
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HAH Yxpaunwv, Cesacmononn

C.II. Houeunko, H. A. MikiarmeBcbKa

36ypenns piBHa KapkiniTcbkol 3aToku YopHOro Mops, 1110 BUKJIMKAaHI
MIPOXO/PKEHHAM aTMocdepHOro PpPOHTY

Y pamxax 0808umipHoi modesi noseprresur d082UT TEUND BUKOHAHO MATMEMAMUNHULT GHaAL3 30Y-
pendv piena Kaprinimcokoi samoxu Hoprozo Mopa, w0 SUKAUKAHE DIGHOMIDHUM NEPEHECEHHAM
8 30HANBHOMY HANPAME aMmMOcHeprozo Gpornmy Kinyesol wupunu. Bpaxosyemovesa cnisvnud enius
HA NOGEPTHIO MOPA OAPUNHO20 NOAA T GIMPOBUT JOMUNHUL Hanpysicens. Pozeaanymo eénaius Ha
PEaKyiI0 PiBHA 3aMOoKU WEUIKOCME NEPEHECEHHA MA WUPUHY GPOHMAALHOT 30HU.

S.F. Dotsenko, N. A. Miklashevskaya

Disturbances of the Karkinitsky Bay level of the Black Sea caused by
the passage of the atmospheric front

In the frame of a two-dimensional model of long surface waves, the level disturbances of the Karki-
nitsky Bay in the Black Sea due to the uniform zonal transmission of the finite width atmospheric
front is carried out. The joint action of the sea surface pressure field and wind shear stresses is
taken into account. The influence of the front transfer velocity and its width on the response of
the bay level is studied.
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