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PaccmarpuBaetcst TpaHchopmaiiisi MHOTOKOMITOHEHTHOTO 6apoTpoIHOro NpwinBa B OXOTCKOM Mope B
paMKax IMOJTHOHETMHETHBIX HETUAPOCTATUYECKUX pacyeToB. i MHULIMATU3alMy MOIEIN UCTIONb3YIOTCS
IaHHbIE TTPUWJIMBHOMW MOIEJIM U MapamMeTpusyeMble peiibed AHa M BepTUKAIbHBbIE MPOMUIN MIOTHOCTH
MOPCKOI BOJbI Ha OCHOBE JAHHBIX OTKPBITBIX MEXIYHApPOAHBIX aTjacoB. [TosydeHbl OlIleHKU aMILTUTY
BOJIH CYTOYHOTO U MOJIyCYyTOYHOTO 0APOKJIMHHOTO MPUJIMBA B TEPMUHAX CMEILIEHUS U30TTMKHUYECKUX T10-
BEPXHOCTEl Ha pa3IMYHBIX TOPU3OHTAX, MPEACTaBIeHHbIE B BUae reorpacduyeckux kapT. [TokazaHo, 4To
pacripeejieHue aMIUIUTYJ CYIIECTBEHHO 3aBUCUT OT IIYOWHBI, MMEET CJIOKHYIO TMPOCTPAHCTBEHHYIO
CTPYKTYPY C 3aMETHBIM MpeobIafaHueM aMIUIUTY 6apOKJIMHHBIX BOJTH CYTOYHOTO TIeproa 1 OCHOBHBIMU
9KCTpEMyMaMU, PacrlojOXEeHHbIMU Ha Ienbde HarnpotuB M. EnmszaBersl, OXMHCKOTO Tiepelieiika u
M. TeprieHus1. Peann3oBaHHBII MOOXOA K MOCTPOEHUIO KapT aMIUIUTYI BHYTPEHHUX MPUIMBOB MOXET
OBbITh TIPUMEHEH TSI APYTHX IEeTbOBBIX akBaTOpuil Mopeit PM 1 mcrnoib3oBaH Npu MPOTHO3UPOBAHUN
9TUX SIBJIEHUI1, B TOM YUCJIEe B MHXXEHEPHBIX OLIEHKaX ISl TPOSKTUPOBAHUS U DKCIUTyaTallul MOPCKOI MH-
dpacTpyKTypHL.
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BBEIAEHME

TemaTuka, cBs3aHHas C TeHepalueil HeJIMHEH-
HBIX BHYTPEHHMX BOJIH IIPMJIMBHBIMU ITOTOKAMM, 00-
TEKaloIIMMI HEPOBHOCTH peibeda 1Ha B cTpaTUdu-
LUPOBAHHOM OKe€aHE, IMPEeACTaBJIsIET MOBBIIIEHHBIN
NMHTEPEC B ITOCJICOAHUEC NECATNIICTUS. HpM OTOM 4YHUC-
JIECHHO€ MOJEJMpPOBaHNWE TaKWX ITPOIIECCOB YacToO
CIIy’KUT MOIIHBIM BCIIOMOTaTEIbHBIM WMHCTPYMEH-
TOM, OTYACTH KOMITEHCHUPYIOIINM CKYIOCTb MMEIO-
IIUXCS HAaTYpHBIX U3MepeHUil. BomHOBas TuHaMuKa
B MTPUOPEXHBIX PETUOHAX, XapaKTEPU3YIOIIMXCS Cy-
IIECTBEHHOI HEOMHOPOAHOCTHIO OATUMETPUM AHA U
HaXOISIINXCS B IT0JI€ IPWJIMBHBIX BOJIH, TOJDKHA MO-
JIEIMPOBAThCS C UCIOJIb30BaHUEM HErnapocTaTUde-
CKUX IIOJIHOHEJIMHEHHBIX MOJEJIeil, IIOCKOJBKY B
9TOM CJlydae Helb3sl MNpeHeOpeub BepTUKAIbHBIM
nBuxkeHueM [1]. BaxxHoit ocobeHHOCThIO mpoliecca
MOJAEINPOBaHMS 0APOKJIMHHBIX BOJIH SIBISIETCS BbI-
COKO€ pa3pelleHNe CETKU IO TOPU3OHTaIU, YTOOBI
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YUMCJICHHO MHAYLIUPOBaHHAsI TMCIIePCUsI ObLIa MaJIOM
110 CpaBHEHUIO ¢ pu3nUecKoil gucnepcueii [2]. Jlio-
Oble HErMApPOCTaTUYECKME pacyeThl TPeOYIOT BBICO-
KOTO pa3pelIeHus He TOJIbKO MO MPOCTPAHCTBY, HO U
M0 BpeMeHU. XOTs B MyOJUKAILMSIX TMOCIEIHUX JIeT
MOKa3aHbl IPUMEPHI YCIIEITHOTO TPEXMEPHOTO YKC-
JICHHOTO HETUAPOCTaTUYECKOro MOAECIUPOBAHUSI
rpoliecca TpaHchopMallMM TPUJIMBHBIX BOJIH Ha
menbde (cM., Hampumep, [3—6]), Takoil momxon
ocTaeTcs KpaiiHe TpPyJOeMKMM U pecypco3aTpaTHBIM,
CO3aI0IIUM ONpeIeIeHHbIE CJIOXKHOCTH TPU aHATU-
3¢ U WHTepHpeTaluu pesyabTatoB. Poccuiickumu
WICCIIENOBATEISIMUA TOAOOHBIE paCcUeThl MIPOBOININCH
TOJILKO [UUISI HEOOJIbIIMX aKBaTOpWiM, HarpuMep,
cTpatuduIMpoBaHHbBIX 03ep [7, 8]. dpyroii momxon
COCTOMUT B MCITOJIb30BAaHUM ABYMEPHBIX HETUAPOCTA-
TUYECKUX MOJeeid (BepTUKajlbHasl MJIOCKOCThb), B
KOTOPBIX (PU3NYECKUE BEJIUUNHBI U3MEHSIIOTCS TOIb-
KO B TIOINEPEYHOM K IIebdy U BepTUKaTbHOM Ha-
npasiaeHusx [9]. B rakux padorax, kak [10—13], mpo-
JIEMOHCTPUPOBAHO XOPOIIIEe COOTBETCTBHUE MOJTYYEH-
HBIX TIPU MOAEIMPOBAHUU PE3YJIbTATOB C JaHHBIMU
HaTypHBIX HaOoaeHW. B IByMepHBIX MOJEIISIX re-
HepUpyeMble BHYTPEHHME TTPUJIMBHBIE BOJHBI TIPE/I-
MoJiIaraloTcsl TIOCKMMU U PaCcHpOCTPaHSIOIIUMUCS
110 HOpMajii K HEPOBHOCTSIM JHA, a U3MEHUYMBOCTD
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ImapaMeTpOB BOJIHOBBIX MOJI€ii B HAIIpaBJICHUU HOP-
Majli — MHOTro OoJblleii, yeM MO KacaTeJdbHOH K
HuUM. B HekoTopbix paboTtax (Hampumep, [14]) BbI-
CKa3aHO MHEHHE O TOM, UTO TOPM3OHTAILHBIN BOJI-
HOBOI TTIOTOK OapOKJIMHHOI TIPUJIMBHONM SHEPTUM
3aBUCUT OT pa3MEpPHOCTU MOMAEIU, MPUUYEM aBTOPbI
OTMEYalOT TEHASHILIWIO IBYMEPHBIX MOACIE HeIo-
OlIEHMBAaTh aMIUIMTYAbl BHYTPEHHUX IPUIUBOB. O~
HaKO BOIPOC O TOM, HACKOJIbKO 3TU MPEATNOI0KEHHUS
CIIpaBEIJIMBBI, OCTAETCSI OTKPBHITHIM (CM. IIPOLIATH-
pOBaHHBIE BhIIIIE yCIIELIHbIE paboThl). BbiOOp pernpe-
3eHTaTMBHOIO pa3pesa, MpaBWIbHas MapaMeTrpusa-
Us1 CTpaTU(UKALUM IJIOTHOCTA MOPCKOM BOIBI U
JIOHHOTO peJjibeda U KOPPEKTHOE 3aJaHue IrpaHuy-
HBIX YCJIOBUI, KaK IOKa3bIBaeT MpakTUKa, odecre-
YMBAIOT BEChbMa JOCTOBEPHEIC pe3yIbTaThl, HaXe s
0oJiee MPOCTHIX KJIACCOB HETUAPOCTATUYECKUX MOJIE-
Jieit (Harpumep, c1abOHETMHEHHBIX).

B HacTos111ei paboTe 1151 onpeaeeHUs aMIUTATY/T
JUTMHHBIX 0APOKJIIMHHBIX BOJIH CYyTOYHOTO U TTOJyCYy-
TOYHOTO MEePUOJOB MPOBEJEHA CEPHS PACUETOB C UC-
MOJIb30BAHUEM IOJTHOHEJIUHEWHOM IBYMEPHON He-
TUAPOCTAaTUUECKON MOMAEIM Ha CEBEPO-BOCTOYHOM
menbde o. CaxaauH. DTOT perMOH BBIOpAH HE CITy-
YyaiiHO — 3/1eCh PacIojOKeHO MHOXKECTBO TepCIieK-
TUBHBIX MECTOPOXIEHUI YIJIeBOJOPOJIOB, YacTh U3
KOTOPBIX aKTUBHO pa3pabaTbiBaeTcs yxe ceiiuac, uto
MPUBOAUT K HEOOXOAMMOCTU CTPOUTENILCTBA U 00-
CITy>)KMBaHUSl 0OBbEKTOB MOPCKOU MHGPACTPYKTYPHI.
Pa3pe3bl paBHOMEPHO TIOKPBIBAIOT PErMOH OT
M. EnuzaBsetnsl 10 M. TeprieHUs1 U pacloNOXeHbI, B
OCHOBHOM, TIepIEeHAUKYIIpHO u300ataM. JljiuHa
pacyeTHOM 00acTy 11 BRIOPAHHBIX CEKIIMI COCTaB-
Jisina B cpeaHeM 110 kM, a mepenaiabl NIyOMH BHYTpU
onHoOI cexumnu BapbupoBanuch ot 1000—1500 M B Ha-
qase 10 100 M B METKOBOIHOI 30HE, MOKPhIBas yJa-
CTOK MAaTepUKOBOTO CKJIOHA U TJyOOKOBOMHBII
menb®d. BkaoueHue ocHOBHOTO Mepenana niyouH B
pacyeTHY10 006J1aCTh MO3BOJISIET OTCAEAUTD BECh TTPO-
1ecc TpaHchopMaluy JIMHHBIX 6apOTPOMHBIX BOJH
B OapokimHHEIE (T.e., (pakTWUIeCKU, TreHepaluun
BHYTPEHHUX TMPUJIUBHBIX BOJIH) U OAPOKIUHHBIX —
B COJIMOOPHI U TTAKEThl KOPOTKOTIEPUOIHBIX BOJIH.

KPATKOE OITUCAHUE
NCITOJIBAYEMOUW MOIEJIN
N NTHULIMAJIIN3AL A PACYHETOB

HMccnenoBanne IMHAMUKM BHYTPEHHMX BOJIH
MPOBOAWJIOCH B paMKax MPOTpaMMHOTO KOMILJIEKca,
peaTu3yIoIIero MPoleaypy YNCIEHHOTO MHTETPUPO-
BaHUSl TOJIHOHENUHEHO! (BepTUKalbHas TLIOC-
KOCTb) CUCTEMBbI YPAaBHEHUU TUAPOAUHAMUKY HEBSI3-
KOIi HecxXuMaeMoil CTpaTUu(ULIMPOBAHHOMN XKUIKO-
CTU B NpUOIKeHU byccuHecka ¢ yueToM BIUSIHUS
OapoTpornHoro InpuivBa W BpaiieHus 3emiau [15].
Ha otkpbITOil TITyOOKOBOIHOI TpaHUIIE BEBIOPAHHBIX
pa3pe3oB 3aaaBajicsd 6apOTPOITHbIN (DOPCUHT B BUJIE
MHOTOKOMIIOHEHTHOrO npuiuba (M,, S,, K, O, P,
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Q,), aMnIuTyabl U pasbl KOTOPOTO OIpeNesieHbl U3
monesu TPXO 8 (A TOPEX/Poseidon Global Tidal
Model), ocHOBaHHO Ha TAHHBIX CITYTHUKOBOM ajib-
tuMeTpun [16]. CnoxHast CTpYKTypa 6apOTpOIHBIX
TedeHUi (cM., HampuMmep, [17]) He TTO3BOJISIET BhIE-
JIUTh €IMHCTBEHHOE HalpaBjJeHUE paclpocTpaHe-
HUSI NPWIMBHEIX BOJH K IIEAb(y, ITO3TOMY OBLIO
pellieHO paccMaTpuBaTh HECKOJIbKO OJM3KUX Ha-
MpaBJjeHUid, TTOYTU MEePHEeHAUKYJISIPHBIX KU300aTaM.
HaHHbIe 0 cTpaTU(UKaALIMU IJIOTHOCTA MOPCKOI BO-
IIBI B3SITHI M3 KJIMMaTuueckoro atiaca WOAI18 ¢ pas-
pemenueM 0.25 rpagyca st JIeTHETo ce30Ha, a 0aTu-
metpusa — u3 GEBCO 2014 ¢ pa3pemienueM 1 MuH.
st Toro, 4toObl MPU MOAECITUPOBAHUU YUUTHIBATH
TOJIBKO HanboJiee XxapaKTepHble 0COOEHHOCTHU BEPTU -
KaJIbHOTO TIPO(MMIST MJIOTHOCTA M OaTMMETPUU THA
(IaHHbBIE U3 aTJIACOB BIIOJIb pa3pe30B JOMOJTHUTETBHO
ycpeaHsiuch no mupuHe 10—15 KM B 3aBUCUMOCTU
oT peJsibeda), 06e GYHKIMU NapaMeTPU30BAUCH.

I[MonpoGHoOe onucaHue MOAEIU, €€ HACTPOIKH, a
TakKKe BOJHOBOI MMHAMMKU BIOJb OTAEIbHBIX pa3-
pe30B AaHo B Hallux padoTax [18, 19]. 3mech o6cynum
JIMILIb pasiaejieHre MacluTaboB, a TaKXe ompenesie-
HUE aMIUIMTYJ BHYTPEHHUX INPWJIMBHBIX BOJH Ha
pa3IMYHBIX TOPU30OHTAX.

AHAJIN3 PE3VYJIBTATOB
MOAEJINPOBAHUA

[TockoabKy B “MENIKOBOIHOI” 30HE MUHUMAaIb-
HBbIe TIIyOMHBI cocTaBisiau mopsiaka 100—120 M ms
BCeX pa3pe3oB (Ipoliecchbl TpaHChOpMalIMU KOPOT-
KONEPUOAHBIX BOJIH Ha Imieabde M MX OOpylIeHUE
OCTaJIuCh BHE paMOK JaHHOI'O MCCJIEIOBaHUS), aHa-
JIM3UPOBANIMCH CMEIIEHUS IMHUIT OUHAKOBOM TIOT-
HOCTHU (M30MNUKH), paCIOJIOXKEeHHBIX Ha TmyonHax 30,
70 1 100 m. Heob6xoauMoCTh BbIAEIEHUS U30MUKH Ha
pa3HBIX ITyOMHaX 00YyCIOBJIEHA CJIOXKHOI, MHOTOMO-
IOBOM BEPTUKAJIBHOW CTPYKTYPOM TE€HEPUPYEMBIX
0apOKJIMHHBIX ToJieii (cM., HanpuMmep, [19]), koTo-
pasi AejtaeT HEBO3MOXHBIM IIOCTPOSHNE YHUBEPCAIIb-
HBIX KapT aMIUINTYI 0apOKJIMHHOTO MIPWIMBA Ha OfI-
HOM eIMHCTBEHHOM ypOBHE 1o nryomHe. Takke cTo-
UT OTMETUTb, YTO B IIPOIIECCE ABIKEHUS HIDKHNE
W3O0IMMKHBI, YIUPAIOIIAECSI B THO B “MEIKOBOMTHOI”
30HE, MOTYT UCIIBITBIBAaTh OUE€Hb OOJBIINE JIOKAJb-
Hble KojebaHMsI II0 BepTHUKaIMW 3a cuyeT 3ddekra
“BHYTpEHHETO HaKaTra—OTKaTa”, IPUBOMIIIETO K
YCUJICHUIO aMILIMTYJ B 2 U OoJjiee pa3 — 3Ty CTaIUIo
MBI UCKJTIOYMIA U3 PACCMOTPEHMUS IIPU OLIEHKE aM-
IUTATYO, BHYTPEHHUX IPUJINBHBIX BOJIH, ITOCKOJIBKY
OHa TpeOyeT OTHEILHOTO 00Jjiee MPUCTAIBHOTO MU3Y-
YeHUS.

AMIUIMTYIBl CYTOUHBIX W MOJYCYTOUHBIX Oapo-
KIIMHHBIX BOJIH B Ka)K]IOfI TOYKE pa3pe€i3a OoInpeaciia-
JIVICh U3 CIIEKTPOB OCIHMJIJIOTPAMM CMEIIeHUI — KaK
SHAYCHUEC aMIIIMTYIbl Ha (bHKCHpOBaHHOfI qacToTeE.
TYT CTOUT OTMETUTD, YTO HEC BO BCEX paCye€Tax Ha 4a-
CTOTaX CYTOYHBIX M IIOJIYCYTOYHBIX BOJIH Ha6moaa—
ToM 509
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Puc. 1. KapTbl aMruntyn rnosnycytouHbix (12 1) 6apOKIMHHBIX TPUIMBOB ISl CMELIEHU I M30MUKH, PACTIOJIOKEHHbIX Ha IJTy-
oune 30, 70 1 100 M B HEBO3MYIIIEHHOM COCTOSTHMU. LIBeTOBas 11Kajia gaHa B METpax.

JIUCh MUKU. DTO CBSI3aHO C HEJIMHEHHOCThIO CaMOii
CUCTEMBI M, BOBMOXKHO, C YaCTOTHO-MU30MpaTEIbHbBI-
MU OCOOEHHOCTSIMU Iieabga, Haa KOTOPHIM IIPOMC-
XOoOUT TpaHcdopManus 0apoKJIMHHBIX BOJH. bojee
TOTrO, Ha UccieayeMoM yyacTke OXOTCKOTO MOpSI Cy-
TOYHBIE OAPOKJIMHHBIE BOJHEI SIBISIOTCS CyOMHEp-
LIMOHHBIMM U, B paMKax OOINUX MpeacTaBACHUN JI1-
HEMHOM BOJIHOBOW TEOpUU, HE MOTYT pacIipocTpa-
HSIThCS CBOOOMTHO U CYIIECTBYIOT JIMIIIbL HEJAIEKO OT
MecT reHepauuu [20], 1, IeMCTBUTEIBHO, BO MHOTHUX
cJIy4yasix Mbl BUIMM 00JIbIIIOE pa3HOOOpa3ue MUKOB B
AMIUIATYIHOM CIIEKTPEe OCHULIOIPAaMMBbI M MacCIIITa-
OOB IpU pa3I0XEHUN CMEIIEHUI I10 MOJaM MEeTo1a-
mu EMD, Bunumo, cBSI3aHHBIMU C KaCKaaoM BHeEp-
Ty U3 JJIMHHBIX CyTOYHBIX BOJIH.

Ha puc. 1 npencrasieHbl aMIIUTYIbI BOJIH IIOJIY-
CYTOYHOTO 0apOKJIMHHOTO MPUINBA B UCCIEIYEMOM
pervoHe Jisi U30MUKH, PACOJI0XEHHbBIX B HEBO3MY-
ImeHHOM cocTosHuu Ha mryomHe 30, 70 u 100 m.
Kak BUmHO u3 puUCyHKa, IJIsI BEpXHEM M3OTMKHBI
3HaYeHNE aMIUIMTYAbl 0apOKJIMHHOI BOJHBI HE TIpe-
BhilaeT 10 M, MakCMMaJIbHbIE 3HAYEHUS JOCTUTAIOT -
cst Mmexxy 3ai. [TunbTyH u 3ai1. YaiiBo, 4To IpUMMEpHO
COOTBETCTBYET PACIOJIOKEeHUIO Tatdopmbl [Tuib-
TyH-AcToxckoe-A. JIoKalbHbIe 3KCTPEMyMbI C aM-
IUIUTYAAMU OT 5 M, B TOM YUCJIE B INIYOOKOBOIHOI 30-
He, IJIs BEpXHero “ciost” HaOII0JaloTCs TakKKe ce-
BepHee — HarnpoTuB OXMHCKOTO mepeleika, riae
pacnonoxeHo KaiiraHcko-BaciokaHckoe MecTo-
pOXIeHUeE, U I0KHEee — BOKPYT M. TeprieHusl.

M “cpenneit” n3onukHsbI (70 M) OCHOBHBIE MaK-
CUMYMBI PAacIiOJIOXKEeHBI B TeX Xe pailoHax, 4yTo W
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MaKCUMYMBbI BEpXHEM U30IMMUKHBI, a TAKXKe HAIIPOTHUB
3at. [TuabTtyH (BOM3M miaatdopmbl Og0NTy-MOpe,
KOTOpasl pacIlojJioXeHa Ha MeHbIIeil ImyOomHe) U
M. bernuncraysena (boratunckmii u lleHTpaibHO-
IMorpaHnuuHbIl IUIEH3MOHHBIE Y4acTKM). Makcu-
MaJIbHble aMIUITATYAbl 0ApOKIMHHBLIX BOJIH Ha 3TOM
ypoBHe gocturaioT 20 M, MpuUYeM B TOM 4YHUCJIe Ha
3HAYUTEJILHOM yIaJeHUU OT Oepera.

ITo HXHeit n30nMKHE (PacIONIOXEHHOM Ha Ty~
ouHe 100 M B HEBO3MYIIIEHHOM COCTOSIHMM) Paclpo-
CTPaHSIOTCS OapOKJIMHHBIE CMEIIECHUS, MMEIOIINe
aMILIATYyObI, gocturaiomue 25—30 M. XoTst MopcKas
HHOpaACTpyKTypa pacnojoXeHa B UCCICAYEMOM pe-
rMOHE Ha MEHbIIEN IIyOMHE, TaKue BOJIHBI MOTYT
OBITh MCTOYHUKOM TeHepallMM WHTEHCHUBHBIX KO-
POTKOIIEPUOIHBIX BHYTpeHHUX BOJH. CTOUT OTMe-
TUTh TaKXKe, YTO Ha CEBEPO-BOCTOYHOM Ilebde O.
CaxanuH mpeo01amaloT BOJHBI CYTOYHOIO 0Oapo-
TpOITHOTrO ITpuauBa [21], mosToMy, oXXngaemMo, 1 0a-
POKJIMHHBIE BOJIHBI ITIOJIYCYTOYHOIO Iepuoaa MMe-
IOT YMEpeHHbIe aMIUIUTYIBI Ha OOJIbIeil YacTu nuc-
clIeayeMoi 001acTu.

ITpocTpaHCcTBEHHOE pacnpeneaeHue aMILTUTYIbl
KosiebaHU J1sl BOJIH C MIEPUOJIOM 25 U (CpeaHee 3Ha-
YeHUe I BCEX MCMOJIb3YeMbIX CYTOYHBIX KOMIIO-
HEHT OapOTPOITHOro IIPWINBA) TPEACTaBICHO Ha
puc. 2. AMILIUTYAbI BOJIH CyTOYHOTO 0apOKJIMHHOTO
MpUJIMBA Ha BepXHell U3OoMUKHe AocTuraioT 20 M.
OCHOBHbIE MaKCUMYyMbl PAaclOJIOXXEHbl B TOM Xe
Jiuana3zoHe UPOT, YTO U JJISI TIOJIyCyTOUHBIX BOJIH,
HO IIpY 3TOM 3HAYEHMS aMILJIUTYO B 2—3 pa3a 00b-
mie. Ui M30MUKHBI, PACIIOJIOXKEHHONH B HEBO3MY-
ToM 509
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Puc. 2. KapTbl aMIIUTY I CyTOYHBIX (25 1) 6apOKJIMHHBIX MPWIMBOB IJIsI CMEIIEHU U30MUKH, PACIOJOXEHHBIX Ha TITyOUHEe
30, 70 1 100 M B HEeBO3MYIIIEHHOM cOCTOSTHUM. LIBeTOBas 1IKaJia jaHa B MeTpax.

IIEHHOM COCTOSIHMM Ha miyomHe 70 M, Ha OobIIeii
4acTHU CeBEPO-BOCTOUHOTO mieabda o. CaxanuH (s
n1youH MeHee 200 M) aMIUIUTYABI CYTOUYHBIX IPU-
JIMBHBIX BOJIH mpeBbiatoT 10—15 M. Ha “HukHeit”
M30ITMKHE OTYETIUBO BUIAHBI BOJHBI CYTOYHOTO TIe-
puozda, mpeBbIIAoIIMe aMILUIMTYLy 25 M, Ha ceBep-
HoIt okoHeuHOCTH 0. CaxanuH, Ije U BOJIHBI 0apo-
TPOIMTHOTO TNPUJIMBA UMEIOT MaKCHUMAaJIbHbIe 3HAue-
HUSI aMILTATY.

OIHaKo MaKCUMYMBbI, pacIIOJIOXKEHHBIC IOKHEEe —
6mrxe K M. TeprieHusl, He XapaKTepHbI 111 aMILIU-
Ty 6GapOTPOITHBIX CYTOUHBIX BOJIH U, CKOpEe BCEro,
CBsI3aHbl UMEHHO C OCOOCHHOCTSIMM OaTUMETPUU U
cTpaTU(UKALUY TNIOTHOCTU B 3TOM 30HE.

3AKJIIOYEHHUE

B Hacrosmieit pabote mocTpoeHBI M ITpOaHATN31-
poOBaHbBI KapThl paclpeaeieHUus aMIUIMTya 06apo-
KJIMHHBIX BOJIH CyTOYHOTI'O U ITOJIyCYyTOYHOIO ITPUJIH-
Ba BIOJIb CEBEPO-BOCTOUHOTrO 1renbda o. CaxaanH.
YuceHHbIe pelleHusT Ojis BBIOpaHHBIX ABYMEPHBIX
pa3pe3oB 0XUIaeMO OKa3aJMCh CYyIIeCTBEHHO 6apo-
KJIIMHHBIMU, B HEKOTOPHIX OOJIACTSIX TeHEPUPYIOTCS
BHYTPEHHUE MPUWIMBBI JOCTATOUHO OOIBIIINX AMILIN -
Tyn (1o 5—10 M Ha MU30MUKHE, PaCHOJIOXEHHON Ha
rnyoune 30 M, 1o 15—20 m Ha m3onukHe 70 M 1 10
25M Ha HM30IIMKHE, PACIIOJIOXEHHOW Ha ITyOuHE
100 M 1151 BOJIH ITOJIyCyTOYHOTIO nepuoaa; a0 20 M Ha
“BepxHei” M30IMUKHE, 10 25 M Ha “cpenHeil” U 10
30 M Ha “HMXHEH” M30MUKHE IJI1 OGapOKJIMHHBIX
BOJIH CYTOYHOIO TI€pHUOAa) — B TOM YHKCJE, B HETO-
CPEICTBEHHOI OIM30CTH K pa3pabaTbIBACMBIM Me-
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CTOPOXASHUSIM YIJIEBOAOPOIOB Ha IIieabde, UYTO CBU-
JIETEJILCTBYET O HEOOXOAUMOCTH yueTa 0apOKIMHHBIX
3(deKToB Npu NMPOEKTUPOBAHUN MOPCKOU MHDpa-
CTPYKTYpBHI. JIMHaM1Ka BHYTPEHHUX BOJIH B UCCIIEIY-
€MOM PErvoHe COOTBETCTBYET KJIACCUYECKOI cCxeme
reHepalyu U TpaHchopMalvu BHYTPEHHUX MPUIUB-
HBIX BOJIH C IOCJIEAYIOLIMM OOpa30BaHUEM BOJIHO-
BbIX OOpPOB M MHTEHCUBHBIX KOPOTKOMNEPUOIHBIX
BHYTpPEHHUX BOJIH. CTOUT OTMETUTD, YTO BEPTUKAJIb-
Hasl CTPYKTYpa pacYeTHBIX BOJTHOBBIX ITOJICH B OCHOB-
HOM COOTBETCTBYET HM3IIEH OapOKIMHHON Mofge,
T.€. ISl CMEILIeHU I U30MMMKHUYECKUX TTOBEPXHOCTE
MMEETCSI €IMHCTBEHHBIN SKCTPEMYM B TOJIIIE XKWJI-
KOCTH, U CMEIIeHUs YOBIBAIOT K THY U TTOBEPXHOCTHU.
OnHako Ha OTIEJbHBIX y4acTKaX BHIOpAHHBIX pa3pe-
30B HAOJIIOOAIOTCS M XapaKTepHBIE I CTAPIINX MO
cTpyKTyphl. [To3TOMy aHaIN3 aMILJIUTYT BHYTPEHHUX
MPUJIUBHBIX BOJIH B AajibHEMIIIeM HEOOXOAUMO J0-
MOJHUTH pa3JIOXKEHUEM Ha BepTUKaJbHBIE Oapo-
KJIMHHBIC MOMFIL.

IMpennoxeHHBIN NOAXOM OLIEHKH aMITUTY BHYT-
PEHHUX NPUJIMBOB MOXET ObITh IIPUMEHEH IS IPY-
X meab(POBBIX aKBATOPUIT M MCITOJIb30BaH IJIs CO-
30aHUS JOPOXKHOM KapThl IO METOIOJOTUN MPOTHO-
3UPOBAHUS 3TUX SIBJICHU B Mopsix P®, Bkimouast
JIaJIbHEBOCTOYHBIE MOPSI U APKTHUKY, B TOM 4YMCJIE B
MHTepecax 6€30MacHOr0 MPOESKTUPOBAHUS U SKCILTY-
aTal MOPCKO MH(PPaACTPYKTYpPHI.

NCTOYHUK OPMHAHCUPOBAHUA

Hpe,I[CTaBJ'IeHHI)IC PE3YyJabTaThl ITIOJIYYC€HBI B paMKaX ro-
CyIapCTBEHHOTIO 3a1aHus B c(pepe HAYIHOM AeITeIbHOCTI
ToM 509

Nel 2023



[TPOCTPAHCTBEHHOE PACITPEAEIIEHUE AMITUVIUTY

(tema Ne FSWE-2020-0007 “BonHoBOI1 KJIMMaT CTpaTH-
GULIMPOBAaHHOIO MOPCKOTO Ieibgha: HeJIMHeHbIe TUHA-
MUYECKUE MPOLIECChl U UX BIUSHUE Ha MMPUOPEXHYIO 30HY
Y TUAPOTEXHUIECKME COOPYKEHU ).
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SPATIAL DISTRIBUTION OF AMPLITUDES OF INTERNAL TIDAL WAVES
ON THE NORTH-EASTERN SHELF OF SAKHALIN

E. A. Rouvinskaya“, O. E. Kurkina“, and A. A. Kurkin**

“R.E. Alekseev Nizhny Novgorod State Technical University, Nizhny Novgorod, Russian Federation
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The transformation of a multicomponent barotropic tide in the Sea of Okhotsk is considered in the frame-
work of fully nonlinear non-hydrostatic calculations. The data of the tidal model and parameterized bottom
topography and vertical profiles of sea water density based on data from open international atlases are used to
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initialize the model. Estimates of the wave amplitudes of the diurnal and semidiurnal baroclinic tides in terms
of the displacement of isopycnal surfaces at different horizons are obtained and presented in the form of geo-
graphical maps. It is shown that the distribution of amplitudes significantly depends on depth, has a complex
spatial structure with a noticeable predominance of the amplitudes of baroclinic waves of the diurnal period
and the main extrema located on the shelf opposite Cape Elizabeth, Okhinsky Isthmus and Cape Patience.
The implemented approach to mapping the amplitudes of internal tides can be applied to other shelf areas of
the seas of the Russian Federation and used for predictions of these phenomena, including engineering as-
sessments for the design and operation of marine infrastructure.

Keywords: baroclinic waves, Euler equations, fully nonlinear model, Sea of Okhotsk

JOOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAVKU O 3EMJIE  Ttom 509 Ne I 2023



