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Llepio HACTOSIIIEro ITOCOOUsI SIBISIETCST U3JIOXKEHNE COBPEMEHHBIX CIIOCOOOB OITe-
pPaTMBHOIO OKeaHOrpadHIeCKOro OOCIYKMBaHUsI Pa3IMIHbIX IPYII MOTPeOUTEeNe MH-
dopmaryeit o HaKTUIECKOM U OXKUIAEMOM TMIPOMETEOPOTOIMUECKOM COCTOSTHUN MOpeit
Poccuu 1 MupoBoro okeaHa. B moco6uu B cxXaToM BuUie M3JIaralOTCsl BOIIPOCHI OPraHM-
3allMM ONepaTUBHOI PabOTHI MO 00eCIeYeHUIO OTpeOrTeIeli MOPCKOI TMIPOMETE0PO-
JIOTMYeCcKOi mH(popMalieii, ONMcaHbl MCXOMHbIE TaHHBIE M CIIOCOOBI MX 00pabOTKU, a
TaKXXe METOJbI COCTaBJICHMSI MOPCKHX THAPOJIOTMIECKIX TIPOTHO30B.

OrnycaHbl OCHOBHBIE TIPOrPaMMBI M IIPOEKTHI, NIEMCTBYIOIINE B paMKaX MEXITyHapOI-
HOT'O COTPYIHUYECTBa B OlepaTMBHOM okeaHorpaduu. Jaetcs npencrasienre o Poccuii-
cKot ennHOM cucteMe nHbopMauuu o6 odbctaHoBke B MupooM okeane (ECMMO) u 06
€BPOIEICKIX MOPCKMX IMTPOTHOCTUIECKUX CUCTEMaX.

[Moco6ue paccurTaHO Ha MPOTHO3MCTOB-0KEaHOIOr0B, paboTalolux B cucteMe Poc-
TMAPOMETA, a TAKXKE Ha CIELMAIUCTOB APYIUX BEAOMCTB U MUHUCTEPCTB, UMEIOLIUX OT-
HOIIIEHUE K BOIIPOCaM THAPOMETEOPOIOTMISCKOTo 00eCIIedYeHUsI MOPCKOM IeSITeIbHOCTH.
OHO MOXKeT OBITh MOJIE3HBIM [UISI CTYACHTOB, aCIIMPAHTOB U CIELHUAIUCTOB B O0JACTU
OKEaHOJIOTMH 1 MOPCKOM THAPOMETEOPOJIOTHH.

The description of modern methods of operational oceanographic service of consum-
ers with the information on an actual and expected hydrometeorological condition of the
Russia seas and the World ocean is the purpose of the present manual. Organization of
operational service of consumers with the sea hydrometeorological information, initial data
and ways of their processing, and also methods of sea hydrological forecasts are described.

The basic programs and the projects of the international cooperation in operational
oceanography are described. Representation about the Russian uniform system on condi-
tions in the World ocean and about European sea forecast systems is given.

The book is addressed to the ocean forecasters in the system of Federal Hydromete-
reology and Environmental Monitoring Service, and also on experts of other departments
and the ministries connected with hydrometeorological maintenance of sea activity. It can
be useful to students, post-graduate students and experts in the oceanology and sea hydro-
meteorology.
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BBEJIEHUE

DddexTuBHAS AesITEIbHOCTh MOPCKUX OTpacjieii 9KOHOMUKHU CTPaHBI CEroji-
HSI HEMBbICMMa 0e3 MCIOJIb30BaHUS JUAarHOCTUYECKONW M MPOTHOCTUYECKOMN THIPO-
METEeOpOJIOTMYECKOI MH(MOPMAIIUH.

OxkeaHorpaduyeckas 1 MeTeopoJiornueckast MHGopMalys crajia IoBCeIHEBHBIM
OIepaTMBHBIM MaTepHUaioM B MOPCKOI MPOU3BOACTBEHHOM AESITEIbHOCTH, BaXKHbBIM
SKOHOMMYECKUM (PaKTOPOM HOPMaJIbHOTO (PYHKIIMOHUPOBAHUS CYIOXOICTBA, PhI-
00JIOBCTBa, He(pTe- M ra30400bIBAIOIINX TIPEANIPUSITUI Ha Ieabde, APYTUX MOPCKUX
oTpaciieii 5KOHOMUKH. YTOOBI MPeaoTBPaTUTh UM XOTS Obl YMEHBUIUTH yIIepO OT
HeOJIaroNMpUsATHBIX YCIOBUI TTOTOAbI, BO BCEM MUPE pa3pabaThIBalOTCS CrelUaIbHbIC
CHUCTEMbl PAaHHETO MPEeIyIPEXICHUS OMACHBIX TIPUPOAHBIX SIBACHUI, TaKUX, KaK ITy-
HaMM, TPONIMYECKME yparaHbl, IITOPMOBbIE HaroHsl U T.I. KiroueBast pojib B TaKUX
CUCTEMaX OTBOAUTCS OIEpPaTUBHON (haKTUUYECKOM M MPOrHOCTUYECKON THAPOMETE0-
posiornyeckoii MHGOpMalMKl, Ha OCHOBE KOTOPOW MPUHUMAIOTCS MEpPBI MO 3allUTe
MOPCKHUX U OEpEeroBbIX 00BbEKTOB. DTa MH(pOPMALUS TaKXKe MOMOTaeT MOTPeOUTEISIM
ONTUMU3UPOBATh MTPOU3BOACTBEHHBIC MPOLIECCH U IJIAHWPOBAaTh HauboJjee YI100HOoe
BpeMsI 1 MECTO MPOBEIECHUSI MOPCKUX OTepalluid.

[NoaroToBka U CBOEBpEMEHHOE JOBEICHUE 10 KOHEUHBIX MOTPEOUTENeH MPOrHo-
30B 2JIEMEHTOB TMAPOMETCOPOJIOIMYECKOrO peXrMa MOpeil 1 0KeaHOB (BeTpa, BOJTHE-
HUSI, TEYCHU, YPOBHSI, TeMIIEpaTyphbl BOIBI 1 Ap.), BKIIOYAs IITOPMOBbBIC MPEAYTIPEK-
JIeHusT 00 yrpo3e BOSHMKHOBEHUsI OMACHBIX SIBJICHUI, SIBJISIETCSI OCHOBHOM 3amaveit
yUpexXneHU U MHCTUTYTOB PocrumpomMera, 3aHUMAOIIMXCSI ONIEPATUBHBIM TUIPO-
METEOPOJOTUIECKUM 00CTYKMBAaHMEM MOPCKUX OTpacieli 5KOHOMUKY CTPaHBI.

MNHubopMallMoHHYI0O OCHOBY OINEpPaTUBHON MOATOTOBKM pPa3IUYHBIX BUIOB
TUIPOMETEOPOJOTrMIECKOM TMPOAYKIIMU COCTABIISIET €XKeAHEBHbBIE MOHUTOPUHT Ia-
paMETpOB MOPCKOI M BO3AYIIHOI Cpeabl, HA OCHOBE KOTOPOTO CTPOSITCS AUArHO-
CTUYECKHE MOJIS, UCIIOJb3yeMble B JaJIbHEHIIIEeM ISl COCTaBICHUSI METEOPOJIOruye-
CKMX M OKeaHOTpaUUeCKUX IMPOTHO30B 10 aKBATOPUSIM MUPOBOro okeaHa U MOPSIM
Poccuu. IIporHoctuueckue noapasaeneHusi PocruapoMera pacrosnaraioT onepaTuB-
HOW 0a30ii JaHHBIX, COAEpKalleil Bce TUIThI MH(POpPMaLIMK, HEOOXOIUMBIE IJISI CO-
CTaBJICHUSI MOPCKHUX IMPOTHO30B U IITOPMOBBIX MTPEIYIPEXKICHUIA.

OnepaTtuBHOE MHMOPMALIMOHHOE O0ECIIeueHe MOPCKOM IeITeIbHOCTH perjia-
MmeHTupyetcs IlonoxeHuem o PocrumpomMere M ycTaBaMu OpraHU3alldil U yIpexKie-
Huii Pocrunpomera, rmiaHaMKU-cXxeMaMU OIlepaTUBHOTro odecrieueHus1, IlomoxeHrem
0 TOopsIAKe OeficTBUII opraHu3auuii u yupexaeHuii Pocruapomera mpu BO3HUKHO-
BEHUU OTACHBIX MPUPOIHBIX (TUAPOMETEOPOJOTHNUECKUX U TeIMOreodu3nyecKux)
SIBJICHUM.

B mocnegHue roasl B MPOTHOCTUUECKMX TToApasaesieHusx Pocruapomera mpouc-
XOIUT OYpHOE pPa3BUTHE KOMIBIOTEPHBIX TEXHOJIOTMI IMarHo3a 1 MpOrHo3a OCHOB-
HBIX BJIEMEHTOB IMOTOABI M COCTOSIHUSI TOBEPXHOCTU MOpeil 1 okeaHOB. Pa3zpaboTaH
M BHEAPEH B OMEPATUBHYIO MPAKTUKY KOMIUIEKC HOBBIX U YCOBEPIICHCTBOBAHHBIX
METOJ0B aBTOMATU3MPOBAHHOW 00pabOTKU MOPCKOI TMIPOMETEOPOJOTUYECKO
vHdopMaLIMK, BKIIOYAOIINKI peaan3oBaHHble Ha [IDBM coBpeMeHHBIE TEXHOIO-
TMU YUCJICHHOIO O0BEKTUBHOIO aHaJM3a M MPOrHO3a OCHOBHBIX T'UAPOJIOTHYECKUX
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2JIEMEHTOB pEXKMMa MOpEl 1 OKeaHOB. Bce 3T0 MO3BOMMIIO CYIIECTBEHHO PACIIUPUTD
HOMEHKJIATypy, YBEIMYUTh TOUHOCTh M KAYE€CTBO BBIITYCKAEMOI OKeaHOTrpadhuIecKoii
MPOIYKIINH.

MopcKue ruapoMeTeopOIOrnIecKre MPOrHO3bl 6a3UPYIOTCS Ha HaydHO 000CHO-
BaHHBIX MeToAax. OHM Pa3BUBAIOTCSI HA OCHOBE (DM3UKO-CTATUCTUUYECKUX U TUAPO-
JUHAMUYECKUX MOAX0M0B. Peanuzalinsi COBpeMEHHbBIX METOOB MOPCKUX MTPOrHO30B
OCYILIECTBJISIETCSI C MTOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTUH, 0(DOPMIIEHHBIX B BUIE
ABTOMATU3UPOBAHHBIX PA0OYMX MECT OKeaHOJIOroB. MU3UKO-CTATUCTUIECKIE METO-
JIbl TIPOTHO3a OIMUPAIOTCSI HA PE3YJIBTaThl CTATUCTUYECKOTO aHaIM3a JaHHBIX Ha0JII0-
JaeHuit. TuapoanHaMuyeckKe METOIbl OCHOBBIBAIOTCS Ha PELICHUU YpaBHEHWI TH-
JPOIMHAMUMKU Y TEPMOIMHAMUKU. [TOCKONBKY MOPCKHUE THAPOJIOTNYECKUE TPOTHO3BI
B OOJIBIIMHCTBE CBOEM OMMPAIOTCS Ha MPOTHO3 IMOrobl, HEOOXOAUMO pacioyarathb
HaJeXHBIMU MPOTHOCTUYECKUMU aTMOC(HEPHBIMU MOJEISIMU TJ100aIbHOTO U PErro-
HaJIbHOTO TTOKPBITHSI.

Pa3paboTka METOIOB MOPCKUX IMAPOJIOIMYECKUX MTPOTHO30B MPEACTABISIET CO-
00li CIIOXKHOE HaydHOE MCCliefloBaHKEe, Tpebyloliee IyOOKOro aHaau3a MpUIUHHO-
CJEICTBEHHBIX CBSI3Ei MEXAy TMAPOJOTMYECKUMU 3JEMEHTAMU peXuMa MOps U
(akTopamu, UX ONMpeacsTIOIUMUA. DTO CBI3aHO C TEM, YTO MPOLECCHI, MTPOUCXOIsI-
[IMe Ha MOBEPXHOCTU M B TOJIIE MOPEl M OKEAHOB, XapaKTEePU3YIOTCSI OObIION
MPOCTPaHCTBEHHO-BPEMEHHOM N3MEHUMBOCTBIO, KOTOPAsI SIBJISIETCST CIEACTBUEM pa3-
HOMACIIITAaOHOTO B3aMMOJEHCTBUSI OKeaHa U atMocdepbl. OOMeH TEIJIOM, BJaroii u
SHEpruei 3THUX ABYX B3aUMOICHCTBYIOLIMX CpPell OMpeaeisieT GOMbIIMHCTBO MPOLEC-
COB, TIPOUCXOISIINX HA MOPSIX M OKeaHaX. be3 cOBMECTHOro M3y4yeHust MpOLECCOB,
pa3BUBAIOLIMXCS B aTMOCdepe U OKeaHe, HEeNlb3s MPeacKa3aTh MOYTH HU OTHO SIBJIC-
HU€e, HaOJII0aeMoe B MOPSIX M OKEaHax.

B nocneaHue rombl HAMETUIICS 3HAUUTENbHBIN MPOrpecc B 001aCTH pa3BUTUS
MOPCKHUX TUIPOJOIMUYECKUX TPOrHO30B.

Bo-miepBbIX, CYILIECTBEHHO YIyUIIMIACh HAyYHO-METOANUYECKas 6a3a MOATOTOB-
KU ¥ BBIMTYCKA JUATHOCTUUYECKOM U MPOTHOCTUYECKON MH(MOPMALIUK O THIPOMETEO0-
POJIOTUYECKOM COCTOSIHUM MOPEl U OKEaHOB, YBEIMUMJICS 00BbEM JAHHbBIX, IMOCTY-
MaloLIMX B MPOrHOCTUYECKUE LeHTpbl. Co3MaHO 0OJIbIIOE KOJMYECTBO MaTeMaTHue-
CKMX MOJEJIE pa3IuuyHOro YPOBHS CJIOXKHOCTH, KOTOPbIE MO3BOJISIIOT B PsIAC CAyJacB
JOCTATOYHO JOCTOBEPHO BOCIIPOU3BOAUTL OCHOBHBIE 3aKOHOMEPHOCTU 3BOTIOLUU
okeaHorpaduyeckux nojeit. Ha ceromHsmHmii 1eHb HAKOIJIEH 3HAYUTETbHBINA OIBIT
MO KCIOJIb30BAaHUIO TAaKMX MOJeel Mpy pa3paboTKe MOPCKHUX TMAPOJOTHUYECKUX
MPOTHO30B.

PaspabGoTaHbl 1 BHEAPEHbI B MPAKTUKY METOABI U TEXHOJOTUH OOBEKTUBHOTO
aHaJIK3a U MIPOrHO3a OKeaHOTpahUUeCKUX U METEOPOIIOTMYECKUX MOJIei Ha rtodyce 1
10 KPYIHBIM perioHaM MUpPOBOro OKeaHa.

Cranu 6oJjiee COBEPIIEHHBIMU TEJIEKOMMYHUKALIMOHHBIE CUCTEMBI, UTO ITO3BOJIU-
JIO C WCIOJIb30BAHUEM KOMITBIOTEPOB OBICTPO CUMTHIBATH OTPOMHOE KOJUUECTBO JaH-
HbIX. Brarogapst 3ToMy MOaydmIn HOBOE pa3BUTHE 00pabOTKa JaHHBIX HAOIIONCHUI,
BKJTIOYAsI CITyTHUKOBYIO MH(OPMAIINIO, U MOIEIMPOBAHUE OKEaHCKUX rporeccoB. Ce-
TOMIHSI TIPOrHO3UCT MOXET U3 KOMITbIOTEPHOI CETH JIETKO MOJYUUTh Ty VI UHYIO TH-
JPOMETEOPOIOTMUECKYI0 MH(MOPMALIMIO B IU(PPOBOM MM IpadrUuecKOM BUIE.

Bo-BTopbIX, G1arogapst pa3BUTUIO MOPCKOW TEXHUKHU, (DPOHT MCCACIOBAHUIA U
paboT MPOABUIaeTCsS B MaJOM3ydeHHbIE PaiiloHbl MHPOBOro OKeaHa M OXBAThIBAET
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Bce 0oJbllIMe MTyOMHBI. B 3TOM OoTHOLIeHUU OOJibllioe Oyayllee JaeT peannu3yeMblii
MexayHapoaHbii mpoekT APT'O B pamkax MexxayHapoaHoi mporpammbl «[nodanbHas
crcTeMa HaOJIIoJIeHUI 3a oKeaHOM». JlaHHbIe, IToJTydaeMble B pe3yJIbTaTe peaaru3alin
3TOTO MPOEKTA, ITO3BOJISIIOT MTOJIYYUTh MOJHYI0 MH(MOPMALIUIO O IIPOLIeccax 1 SIBJICHU-
sIX, TIPOTEKAIOLINX BO BCEl TOJIIIE MOPCKOM Cpeibl, OLIEHUTh M MCCIIEIOBATh UX B3au-
MOCBS$I31 1 B3aMMOJEMCTBUE B II100aTbHBIX MaciiTabax. MaciTabHocTh U 9HeKTHB-
HOCTb MCITOJIb30BaHUSI MOPCKOI MH(pOpMaLIMKU, MOCTYyNAIOIIE ¢ HabI01aTeTbHON
CETU Ha3eMHOT0 U KOCMUYECKOT0 0a3UpOBaHUsI, TTIOCTOSTHHO PaCTeT.

B-Tperbux, Hapsiay ¢ TPaaAUIIMOHHBIMM CUMHONTUYECKUMU METOJAaMU aHaIu3a
M TIPOrHO3a MOTrobl, MOJYYMIN IIMPOKOE BHEAPEHUE B NMPAKTUKY YMCICHHBIE Me-
TOZbI AMarHO3a U MPOTHO3a MOTOAbl U TUAPOJOTMYECKOTO COCTOSTHUS MOPSI, OCHO-
BaHHbBIC Ha TUAPOIMHAMUYECKUX MOICIISIX, PEaTN30BaHHbBIX B BUJIE KOMITHIOTEPHBIX
TeXHOJoruii. JlaHHbIe CITyTHUKOBBIX HAOJIONEHUI, TOCTATOYHO IJIOTHO IMOKPBI-
BalollMe OOJBIIME IMTPOCTPAaHCTBA OKeaHa, B KOMILIEKCE C TaHHBIMU OyMKOBBIX Ha-
OJITOIEHUI yCBaMBAIOTCS B OKeaHOTpaUUECKMX U METEOPOJIOTMUECKUX MOIEIISIX Ha
OCHOBE HOBBIX TEXHOJIOTHI. DTU TEXHOJOTHU TO3BOJISIOT MOJIyYaTh JUAarHOCTUYE-
CKHE TMOJIsI, UCITOJIb3YeMble B Ka4eCTBE HayaJbHBIX IOJICHl B HEIIPEPHIBHOM IIHMKJIE
aHAJIM3—IMPOTHO3—aHaJI13.

B mocienHue roasl cucTeMa ornepaTUBHOIO OKeaHOTrpadUYecKoro o0y KuBa-
HUs B Poccum coBeplleHCTBYETCSl B paMKax peaju3alliy MOoInporpaMmbl « EnuHast
crcteMa MHopmamun o6 oocraHoBke B MuposoM okeane (ECUMO) ®LIT «Mu-
poBoii okeaH». B 3Toif moamporpaMMe OJHUM M3 KPaeyroJbHbIX KaMHEW SIBJISICT-
cs1 OIlepaTUBHBIN MOJYJIb, B OCHOBY KOTOPOI'O 3aJI0XKEeHbI HAyKOEMKHE TEXHOJOTMU
CO3/IaHMSI U PacIpoCTpaHeHUsI pa3HOOOPa3HON AMArHOCTUYECKOM M MPOTHOCTH-
YeCKOU MPOAYKILIUHU II00aJIbHOTO U PErMOHAJIBLHOIO XapakTepa ¢ MCMHOJIb30BaHUEM
coBpeMeHHbIX DBM, TTOBM, TMC-TexHonornii 1 cpeAacTB TeAEKOMMYHUKALIMU.
OTaenbHbIE KOMITIOHEHTHI omnepaTuBHON nmoacucteMbl ECUUMO yxe BHeapeHbl B
OIepaTUBHYIO ITPAKTUKY HAayYHO-OIMEePAaTUBHBIX YUpexkaeHUuil Pocrunpomera 1 Mop-
ckux YI'MC.

BBeneH B skcrutyaramuio Web-nopran ECUMO (http://www.oceaninfo.ru), obe-
CIIEYMBAIOIINI yIaJIeHHbIN TTOMCK U JOCTYIT K MH(POPMAIIMOHHBIM pecypcaM oTede-
CTBEHHBIX U 3apyOekKHbIX NCTOUHUKOB ONEepaTUBHON MHMOPMALIMM, MACCUBOB M 0a3
JaHHBIX 1Mo npeaMeTHol objgactu ECMMO, B T.4. MpOrHOCTUYECKON MPOAYKIIUU U
JAHHBIX.

B uenrpax ECUMO Pocrunpomera (I'V «[igpomeruentp Poccuny», I'Y <AAHUW»,
Iy <IBHUTMU», T'Y «TOWUH», TY «<BHUUTMU-MI», I'Y «<HUL «Ilnanera»)
pa3MellleHbl BBIYMCIUTEIbHbIE U TeJIEKOMMYHUKAIIMOHHBIE cpeAcTBa B Buae APMoB
Pa3IMYHOro (byHKIIMOHATBLHOIO HA3HAYEHMSI.

MeTtoabl MporHo3a 6a3upyrTCs Ha OOIIMPHBIX MacCUBaX JaHHBIX HAOIIOAEHUIA
3a JIBIOM, XapaKTepUCTUKaMM OKeaHa W aTMochephl, TeO(U3MUYECKUMU U IPYTUMU
MpoueccaMy, HAKOMJIEHHBIMU 32 MHOTHE AECITUICTUSI. DTU JTaHHbIE OPraHU30BaHbBI
B BUJIE 2JIEKTPOHHBIX CIIPABOYHBIX CHCTEM, 023 HATYPHBIX JaHHBIX, TUAPOIMHAMUYE-
CKUX 1 (DU3UKO-CTAaTUCTUICCKMX MOJIEIeii, METOOB IPOTHO3a 1 pacyeTa COCTOSTHUS
M U3MEHEHUST MOPCKOI Cpeibl, HAyYHO-ITPUKJIATHBIX TTOCOOUI (aTJIacoB, CITIPABOYHM -
KOB, peKOMEeHIaluii u ap.). Tem He MeHee, HECMOTPST Ha UMEIOIIUECsT JOCTHKEHMS B
00JIacTM MaTeMaTUYECKOr0 MOJEIMPOBAHUS OKEaHUYECKUX MPOLECCOB, 3HAYUTEb-
Hasl 4acTh BBIIyCKaeMOl oKeaHorpaguyecKon MPOayKIIMK ITOATOTaBIMBAETCS BpYyY-
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Hy10. [ToaTOMY B TaHHOM ITOCOOMM TaKKe TTOMEIICHBI MaTepUasibl, KacalolIuecs Me-
TOJIOB PYYHOI'O CHHONITUYECKOI0 aHaJIM3a M IMPOTHO3a TMIPOJOTMYECKUX MOJICH.

Lenbio HaCTOSIIIErO MOCOOUS SIBJSETCSI U3JIOKEHUE COBPEMEHHBIX CIIOCOOOB
OIlepaTUBHOIO OKeaHOTrpa(uuecKOoro o0CIyXKMBaHUS Pa3JIMYHBIX TPy MOTPeOu-
Teseil nHdopMalreil 0 GakKTUYeCKOM M OXHIAEMOM THUAPOMETEOPOJIOTUYECKOM CO-
crostHun Mopeit Poccuu m MupoBoro okeaHa. B rmoco6uu B cxkaToMm Buje M3jiara-
FOTCSI BOIIPOCHI OPTaHM3allMKM OIlePaTMBHOM pabOTHI 10 00ECIIeUEHUIO TTOTpeOUTEIei
MOPCKOI TMIPOMETEOPOJIOTUIECKONM MH(MOPMaLIMeil, OMcaHbl UCXOMHbIE TaHHBIC U
CITOCOOBI MX 00pabOTKM, a TAKXKE METOMbl COCTABJIEHUSI MOPCKUX TMIPOJIOTMYECKUX
IPOTHO30B.

OrnucaHbl OCHOBHBIE ITPOTpaMMBbl M MIPOEKThI, ACHCTBYIOLINE B pPaMKax MEXKIIy-
HapOJHOTrO COTPYIHMYECTBA B ONepaTUBHON oKeaHorpacduu. [laeTcs npeacTaBieHue
o Poccuiickoii equHoi cucteMe MHGpopMaluuu o6 odcTaHOBKE B MUPOBOM OKeaHe
(ECHUMO) u 06 eBpomneiickux MOPCKUX MPOrHOCTUYECKUX CUCTEMAaX.

[Mocobue paccunTaHO Ha MIPOTHO3MCTOB-OKEAHOJIOTOB, padOTAIONIUX B CUCTEME
Pocrunpomera, a Takxxke Ha CIIEIMAIMCTOB APYTUX BEAOMCTB U MUHUCTEPCTB, UMEIO-
IIMX OTHOIIEHWE K BOIPOCAM T'HMAPOMETEOPOJIOTHYECKOro 00ecneyeHrs: MOPCKOM
nesiTeTbHOCTH. OHO MOXET OBITh IOJIE3HBIM JISI CTY/IEHTOB, aCIIMPAHTOB U CIelra-
JINCTOB B 00JIaCTU OKEaHOJIOTMHU M MOPCKOM THIPOMETEOPOJIOT M.

3. K. AGy3spoBbIM HamucaHbl BBeAeHUe, raBbl 2 U 5, pasaens! 1.2, 1.3, 3.1-3.3;
N. O. Aymanckoii HanvcaHa 1i1aBa 4; E. C. HectepoBbIM HamyicaHbl IIaBbl 6 1 7, pa3-
nensl 1.1, 3.4 n 3akimodyeHue.
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Imasa 1
HEJIN U 3AJAYUN OIIEPATUBHOI'O
OKEAHOT'PAONYECKOI'O OBCIYXNBAHUA

1.1. MexnayHapoaHoe COTPYAHHYECTBO B ONIEPATHBHOI OKeaHOrpadun

1.1.1. OcHOBHbIE POrPAMMBI M IPOEKTHI

MexnyHapoaHOe COTPYAHUYECTBO B OMEPATUBHOM OKeaHOTpaduyecKoM 00-
CITy>KMBAaHUM OCYLIECTBIISIETCS TOJ 3ruaoil BcemupHoii MeTeopoornyeckoii opra-
Huszanuu (BMO). OnHoii u3 BaxHelimux 3ana4y BMO B 3101 061acTu BseTCs pas-
BUTHE HAIEXKHBIX METEOPOJIOTUYECKUX TPOTHO30B U MPEAYNPEXICHUN 00 OMacHBIX
SIBJICHUSX U1 obecrieueHrs1 6€30MacCHOCTA MOpETIaBaHUS U APYTUX BUAOB Jes-
TEJIBHOCTH YeJIOBeKa B MOPSIX U oKeaHax [264]. J1is1 BEITOJIHEHUS 3TOH 3a1a4uu Oblia
pazpabotaHa [IporpamMmma o MOpcKoil MeTeOpoOJOruu U oKeaHorpaduu, Kotopas, B
YaCTHOCTH, BKJIIOYAET B ce0s1 CXeMy paclpeeieHUs 30H OTBETCTBEHHOCTU HalMO-
HaJbHBIX METEOPOJOTUYECKUX CIYXKO 3a TMAPOMETEOPOJIOTUUECKOE OOCTYKMBAHUE
B MupoBOM oKeaHe. DTHU CIy>KObl BBIITYCKAIOT PETYJISIPHBbIE OIO/UIETEHU O COCTOS -
HUM MOPS U TOTOMIbI, KOTOPBIE pacIpOCTPaHsIOTC yepe3 [lobanbHyo cucTeMy Mo
0O0HapyXeHUIO Tepnaiux oenctsrue u no 6e3omnacHoctu MoperuiaBanus (FMCCD)
1 00ecrevynBaloT MOPSIKOB WH(pOpMalMell 0 nepeMellieHun aTMOC(hEepHBIX MOTO-
HBIX CUCTEM (LIMKJIOHOB U aHTUIIMKJIOHOB) U CBI3aHHBIX C HUMU U3MEHEHUSX B
aTMocdepe 1 OKeaHe, a TaKKe CoiepXKaT UH(pOopMaluio 00 OMACHBIX THAPOMETEOPO-
JIOTUYECKUX SIBJEHUSX (IITOPM, CUJIbHBIU TyMaH, 00JieIeHEHNE CYIOB U T.11.).

OnepatuBHOE oKeaHorpaduueckoe oOCIyXXMBaHUE BKIIOYAET B ceOsl pa3HO-
obpa3HbIe chephl ACSITEIBHOCTH YeJI0BEKa Ha MOpe, TAKHE, KakK:

— MOpeIUIaBaHUe;

— n00bIYa MUHEPAJIBHBIX PECYPCOB Ha IIeIbde;

— MOpCKas UHXXEHEePUS;

— CIIyX0a MpeaynpeXIeHU O IlyHaMU;

— 3a1MTa 6eperoBbIX COOPYKEHUI OT IITOPMOBBIX HATOHOB;

— MOHUTOPUHT 3arpsi3HEHUs MOpEl U TUKBUIALIMS €T0 MOCAEACTBUIN U T.1I.

Jns pemieHus 3Tux 3aga4 [Iporpamma mo MOpCcKoil METEOpOIOTUM U OKEaHOTpa-
(uu comeiicTByeT pa3BUTUIO OMEPATUBHBIX MOPCKUX CUCTEM, BKJIIOYAIOUIUX B CEOs
HaOJII0IeHNS, YIIPaBIeHNE JAHHBIMU, CO3AaHUe TPOTHOCTUYECKON MTPOIYKIIUU U 10-
BelIEHUE ee 10 MOTPeOuTeNei ¢ NCIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUMA.

B nearenbHOCTH, CBSI3aHHOM C OMIEPATUBHBIM OKeaHOrpahr4eCKUM OOCITyK1Ba-
HueM, BMO coTpynHuYaeT ¢ ApyruMy MeXITyHAPOJHBIMU OPTaHU3ALUSIMU, TAKUMU,
Kak MexmnpaBuTeabCTBeHHas okeaHorpaduyeckas komuccus (MOK), MexayHa-
ponHas Mopckasi opranusauusgd (MMQO), MexnyHaponHas runporpaduyeckast op-
ranuzaiusg (MI'O) u np. Haubosee TecHoe cotpyaHudectBo yctaHosieHo ¢ MOK B
1999 t. myrem co3nanust CoBMecTHON TexHn4yecKoii komuccurn BMO/MOK 1o okea-
Horpaduu u Mopckoit meteoposorun (CKOMM).

CKOMM — 5T0 MeXITpaBUTEILCTBEHHAS! OpraHU3al1sI 9KCIIEPTOB, KOTOpas odecre-
YMBaeT KOOPAWHAIIUIO, PETYJIMPOBAHKUE U YIIPABICHUE CUCTEMAMU OKeaHOTpahUIeCcKux
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¥ MOPCKUX METEOPOJOTMYeCKUX HaOMI0AeHUI, OOMeHa JaHHBIMU M OOCTY>KUBAHUS
notpeduteneit. Cpenu ocHoBHBIX Liegeit CKOMM — pa3BuTue ornepaTUBHOIN oKea-
Horpa¢guu Ha ocHoBe [N1oGanbHOI cucteMbl HaOmwoaeHUi 3a okeaHoM (ITCHO) u
InoGanbHOM cucteMbl HabmoaeHuit 3a kaumatoMm (I'CHK), a Takxke koopauHaus
MOPCKOTO METEOPOJIOTMYECKOro U OKeaHOIrpaduyeckoro o0CcIy>KMBaHUSI B paMKax
I'MCCB. IlepBas ceccusi CKOMM cocrostnack B 2001 . B Akypeiipu (Mcnannus),
BTopast — B 2005 r. B [anudakce (Kanana).

HesarenbHocTh CKOMM peanusyetcst B paMKax YeThIpeX MporpaMMHBIX 00J1a-
creit: 1) obcayxkuBaHue; 2) HabaoneHUs; 3) yrpaBieHue JaHHbIMU; 4) oOpa3oBaHue,
MOAroTOBKA KaApoB M HapalllMBaHUe MOoTeHIMana. B nporpamMmMmHoii obaactu «O6-
CIIy>KMBaHUE» 00pa30BaHO IISITh IPYIINT 3KCIIEPTOB: 1) KOOpAMHALIMSA OOCITYKUBaHUS;
2) obecrieueHre OE30MaCHOCTU Ha Mope; 3) BETPOBOE BOJTHEHME U ILTOPMOBbIE Ha-
TroHbI; 4) MOPCKOIi Jied; 5) moaaep:KKa onepaluii, CBI3aHHbIX ¢ MOPCKUMU UHIIMAEH-
tamu. Cosnanbl CucTemMa MoaAepKKKU oIepalyii o pearnpoBaHUIO Ha aBapuiiHOe
3arpsizHeHue Mopckoit cpeansl (MITEPCC) u DaekTpoHHBIM Oro/ieTeHb MPOAYKLIMHT
CKOMM.

OnHOI U3 OCHOBHBIX 3aa4 MPOorpaMMHOU objactu «O0cayKrBaHUE» SIBJSIETCS
noaaepxkKa CUCTEM MOPCKOU 0e30MacHOCTU, NMPEayNpexXIeHUil 00 onmacHbIX sIBJe-
HUSIX, YMEHbIIEHUE MOCaAeACTBUI KaTacTpod. CrucTeMbl MOPCKON 6€30MTacCHOCTU
BktoualoT cuctemy BMO pacnpoctpaneHust uadopmauuu kKak mig F'MCCB, tak
u aist MITEPCC (1utopMoBbIe€ HAarOHbI, TPOMUYECKUE LIUKJIOHBI, LIYHAMU, MOPCKOE
3arpsi3HeHUeE, JbAbl U alicOepru, onacHoe BETPOBOE BOJHEHUE U JIP.).

B nporpammuoii obaactu CKOMM «HabmoneHusi» paboTaloT YeThipe TPYIIbI
BKCIepTOB: 1) KoopAanMHaLIMs HAOMIOAEHUIA; 2) HAOII0AeHUS C Cya0B; 3) HAOIIOAeHUS
¢ OyeB; 4) HabOOIeHUS 32 YpOBHEM Mops. Takke 00CyxKaaloTcsl MpoOJeMbl IUCTaH-
LIMOHHOTO 30HAMPOBAHMSI MOpPEl M OKEaHOB B CBsI3U ¢ peanusanueil KocMuueckoit
nporpammbl BMO.

Jst obecrnieyeHusl MoTpeduTeseli onepaTUBHONM METeOpOJOrMYeckoil n oxkea-
Horpaduyeckoit nH(opmalreit OblT co3naH DJIEKTPOHHBIN OrOJIeTeHb MPOIYKIIUU
CKOMM. IloTpebuteau ¢ MOMOILbIO COBPEMEHHBIX Web-TeXHOJIOTU MOTYT IOJy-
yaTb U MPEACTaBISATh B YIOOHOM ISl ce0s1 BUAE pa3iuyHyl0 MHMOpMalno. DIeKT-
POHHBIN OIOJIETeHb COAEPKUT CChUIKM Ha pa3HOOOpPa3HYIO NMArHOCTUYECKYI0 U
MPOTHOCTUYECKYIO MPOAYKIIMIO (MOPCKOM Jiel, BETPOBOE BOJIHEHUE W LITOPMOBbLIE
HaroHbI, 3arpsi3HeHUe Mopsi, MHMOpMaIMs Mo 0€30MaCHOCTU MOpPEIJIaBaHUs U T.A.).

Ha npaktuueckom cemruHape CKOMM nio mopckoii mpoaykuuu Ocean OPS 04
(Tymysza, ®@pannus, 2004 1) 6bUTM pacCMOTPEHBI HOBbIE BUIBI OITEPAaTUBHON OKEaHO-
rpacduyecKoil MpoayKIMY U CAeTaHbl PeKOMEHAALUM 10 UX JaJbHENIeMy Pa3BUTHIO
B CBSI3U C HYXKIaMU MOTpeOuTeNeil. AKTyaabHBIM SIBJISIETCSI BOIIPOC CO3MaHUSI TTOJTHO-
ro Karajora CyllecTBYIOIEi orepaTUBHOU UM KBa3MONepaTUBHOM okeaHorpaduye-
CKOI MPOAYKIIMU.

Bonbiioe 3HaueHue 111 orepaTUBHOM okeaHorpaduu umMeso cozganue B 1990 r.
InoGanbHOI cucTeMbl HaOMoAeHU 3a okeaHoM. 'CHO — 3o rinobanbHast MexayHa-
ponHas cucTema JUIsl HaOIoAeHUi, cOopa U paclpoCTpaHEHUsT oKeaHorpachuyecKux
JAHHBIX, MOJATOTOBKY aHAJIU30B, IPOTHO30B U IPYroi MPOAYKIIMHU B LIEJsIX obecre-
YeHUsI TIPaBUTEIbCTB, OTpacieil 9KOHOMUKHU, HAyKU U OOIIECTBEHHOCTU UHOOP-
Malveir, HeoOXOAUMOM IJIsI MOPCKOM NesTeIbHOCTHU, BKJIOYas BJIMSHUE OKeaHa
Ha kyiumar. [Mpaktuueckas nmoas3a 'CHO nist onepaTuBHOTro okeaHoTrpahuIecKoro
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00CTYXKMBaHMS pealu3yeTcs B TaKMX 00J1acTsIX, KaK CYJI0XOJCTBO, 3alllMTa pHOpexX-
HOIi 30HBI, 00CTYKMBaHUE IMOPTOB U TaBaHEi, PHIOOJOBCTBO U MapUKYJIBTypa, MOpP-
CKasl IPOMBIIIUIEHHOCTb U OTIBIX.

I'CHO cocTtout 13 rinodaabHOro U mpuopexkHoro moayeit. OcHOBHas 3amayva
[JI00ATLHOTO MOJIYJISI — BBISIBIEHME W ITPOTHO3MPOBAHUE KPYITHOMACIIITAOHBIX U3ME-
HEHUI B OKeaHe M OlleHKa MX BIMSIHUS Ha KiauMaT. OCHOBHasI 3aiada MpUOPEeXKHOro
MOJYJII — OLleHKA BIWSIHUS KPYITHOMACIITAOHBIX U3BMEHEHUI Ha TIPUOPEKHBIE Peru-
OHBI, BKJIIOYAsl 9KOCKCTEMBI. BBITTOTHEHNE 3TOTO MOIYJISI OCYILECTBIISIETCSI B OCHOB-
HOM ITyTeM co3aaHUsl pernoHaabHbIX anbssHcoB 'CHO u Ha ocHOBe 0ObeAMHEHUS
PETMOHAJBHBIX CUCTEM B IJI00aIbHYIO IPUOPEKHYIO CETh HAOIOACHUIA 1 YIIPaBICHUS
JaHHbIMM. Pa3BuTHe I7100abHOTO U IPUOPEXKHOTO MOMIYJIEH Hepa3phIBHO CBSI3aHO C
COBEPILIEHCTBOBAHMEM OIEPATUBHOIO OKeaHOrpauIecKOro 00CIy>KBaHUsI.

B 1994 1. 6611 co3nan eBponelickuit Mmoayib 'CHO (EBpol'CHO), koTopblii
MMeEET JIB€ OCHOBHBIE 3a/au: 1) CITOCOOCTBOBATh Pa3BUTHIO JIOKAIbHBIX OIEepaTHB-
HBIX CUCTEM, MpeIHa3HaYeHHBIX JJIsI 00eCIeueHus 0JIb30BaTe el B TOCY1apCTBEH-
HOM M YaCTHOM CeKTopax MHdbopMallMeil 0 MOPCKOI OKpyxXalollieit cpeie BOKPYT
EBpomnbl 1 B 6oJiee yaaJleHHbIX pailoHaX, TJe eCTh 0COObIe eBPONECKEe NHTEPECH;
2) obecIeuynuTh eBPONeCKMil BKJIaa B CUCTEMY MOHMTOPUHTIA U aHa/In3a MUpOBOTo
oKeaHa.

ITpu co3maHum eBpOIECKOro MOIYJIsl OBLIW ITOCTABJIEHBI CACAYIOIINE LEIN:

— pa3BUTHE ONEPATUBHOM OKeaHOTrpaduu B €BPOMNECHCKUX MOPSIX U IpUJIeraro-
IIHUX OKeaHax;

— pa3BUTHE HAyYHBIX, TEXHOJIOTMYECKUX U KOMITBIOTEPHBIX CUCTEM JUISI Orlepa-
TUBHOI OKeaHoTpahuu;

— OIepaTMBHOE MOPCKOE IPOTHO3MPOBAHME ISl TTOBBIICHUS 3(PHEKTUBHOCTI
MOPCKOM 1 TPUOPEXKHON MHIYCTPUU U MOHUTOPUHTA OKPYKaIOIIE CPeIbl;

— MEXIYHapOJHOE COTPYAHUYECTBO ISl MTOTYYEHUST MAaKCUMaJIbHOM BBITONBI U3
OIepaTUBHOM OKeaHOorpaduu.

Esponeiickuit mogynr 'CHO uMmeeT cieayoollylo permoHajJbHYIO CTPYKTYpY:
1) ATnanTuuyeckuii okeaH; 2) apkruuyeckue Mops; 3) menbdp CeBepo-3anagHoit EB-
porbl; 4) bantuiickoe mope; 5) CpennseMHoe mope; 6) YUepHoe mope. [Tomumo eB-
poneiickoro moayisi, B TCHO takske BkItoueHbl pernoHbl CeBepo-BocTtouHoit A3uu,
Kapub6ckoro mopst, AQpuku u Jip.

Koopaunauus ydactust poccuiickux opranusauuii B TCHO ocyuecTtBasieTcst
HanmoHanbHBIM OKeaHOTpadmuecknuM KomuteTroM Poccuiickoit @epepannu (HOK
Poccumn). Ha coBpeMeHHOM 3Talie poCCUCKME OpraHU3allMd U CHELMaJIUCThl B
OCHOBHOM 0O0€CIeYMBalOT BKJIaJ B Pa3BUTHE CYLIECTBYIOIIMX CUCTEM HAOMIONCHUN 1
obOMeHa JaHHbIMU (TTOMYTHBIE cyna, [llobanbHas cucTeMa HaOJIOAEHUI 32 YPOBHEM
mops (ITIOCC), MexayHapoaHbIli 0OMeH oKeaHOrpauueCKMMU TaHHBIMU U WH-
dopmanueit (MOO/I), cmyTHUKOBBIE CUCTEMBI), a TAKXKe B pa3BUTHE pervoHaIbHBIX
npoektoB 'CHO (YepHoe, banTuiickoe 1 gajibHeBOCTOUHbIE Mopsi). Heobxoaumo
TaKXXe OTMETUTh pabOTHI, OCYIIeCTBIsIeMbIe 1O ToanporpamMmme «Coznanue ExuHoi
crucTeMbl nHpopMaLy 006 odocraHoBKe B MupoBoM okeaHe» (ECUMO) denepais-
HOI 11eJIeBOii TTporpaMMbl «MUPOBOI OKeaH», KOTOPbIe TECHBIM 00pa30M CBSI3aHBI C
ueassMu u 3amadamu 'CHO.

IMon arupoit 'TCHO OblIM BHIMOJHEHbI JBa MUJIOTHBIX (3KCIEPUMEHTATIbHBIX)
npoekTa: [100anbHbII 3KCTIEPUMEHT T10 YCBOEHUI0 oKeaHudyeckux gaHHbIX (TOJAD)
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u npoekt APTO. Ipoexkt TOJAD Obl1 HampaBiaeH Ha cOOp U YCBOEHUE JAHHBIX
HaOJIOIEHUI in-situ ¥ CITyTHUKOBBIX JaHHBIX B IIOOAJIbHBIX OKEAHUYECKUX MOJIEIISIX
B peaJibHOM MaciuTade BpeMeHu. KoHeuHast 11eJ1b — OIMcaHre OKeaHUYeCKOM IIUPKY-
JISIMU Ha BPEMEHHBIX MacilTabax B HECKOJIbKO THEW M MPOCTPAHCTBEHHBIX MacIlITa-
0ax B HECKOJIBKO I€CSITKOB KMJIOMETPOB.

IMunorHbit poekT API'O mpenycmaTpuBad BbIIYCK B MUPOBOM OKeaHe
3000 opeitdyommux HbIpSIOIIMX OyeB ISl U3MepeHUs IMpoduaeil TemrepaTypsl 1
cojieHocTH a0 rayouH 2000 M. B BbIMoAHEHUU MpoeKTa MpUHUMAIKU ydyacTue 00-
nee 30 ctpaH, Bkiatouas Poccuto. Ilepsoiit Oyit 6611 3amymeH B 2000 ., a 1 Hos-
ops 2007 r. obee koauuectBo 6yeB API'O B MupoBoMm okeaHe gocturiao 3000, uto
obecneuuBaeT exeroaHo 6osiee 100000 mpodueit TeMnepaTypbl U COJEHOCTU. DTO
npuMepHo B 20 pa3 60Jibliie, YeM eKEeroJHOe KOJIMYECTBO aHAJTOTMYHbBIX U3MEPEHU
¢ 6opra cynoB. MHdopmauusa APT'O yxe BHecna LieHHBIN BKJIaa B AUarHo3 U Mpor-
HO3 U3MEHEHU1 ypOBHS MUPOBOIo oKeaHa, B U3yYeHHE TPOIMYECKUX yparaHoB U
Tali(hyHOB, B pa3BUTUE JOJTOCPOUYHBIX TPOrHO30B noroanl. [1poekT APT'O nmpogon-
JKaeTcsl, U 1o cocTossHuio Ha 27 mapta 2008 1. 66110 3anmymeHo 3110 6yes (puc. 1.1).

60N | 3110 Floats
| .~. 27-Mar-2008

30°N l"""'

60 °E 120°E 180° 120 ‘W 60 “W 0°
Puc. 1.1. Iloaoxcenue 6yee APIO na 27 mapma 2008 eoda

VYuactue Poccun B MeXXAyHapOAHBIX MPOEKTaxX MO ONMEepPaTUBHON okeaHorpaduu
MO3BOJISIET BHOCUTh JOCTOWMHBIN BKJIAJ B PELIEHUE COBPEMEHHBIX aKTyaJIbHbIX MPOO-
JIeM 4eJIoBeYecTBa:

* MOBbILIEHUE 0€30MaCHOCTU U 3(PPEKTUBHOCTH MOPCKOTO TpaHCIIOpTa, Cy10-
XOJICTBA U BOEHHO-MOPCKUX OIepaluii, moaaepxKa HallMOHaIbHOW 6€30MaCHOCTH;

* HaJexXHasl 9KCIUTyaTallus W ynpaBlieHUEe OKEaHCKMMU pecypcaMu (MopckKas
HedTerasonasi MPOMBIILIJIEHHOCTh, PbIOOJIOBCTBO, AKBAKYJIBTYpa);

* MpeaynpexaeHrne U CMITYEHUE BIUSHUS DKOJIOTUYECKUX KaTacTpod U 3arpsi3-
HeHUs (HedTSIHbIE MSATHA, BPEIOHOCHOE LIBETEHUE BOIOPOCIIE);

* Pa3BUTUE OKEAHCKUX UCCIENOBAHUMN MJIs1 pelIeHUs MpodieM N0JArOCpPOYHOTO
MPOTHO3a MOroIbl U UBMEHEHU KITMMaTa;

* MOJJEpKKa CIELIMATU3UPOBAHHOTO OOCTY>KMBAHUS TS YIIPABACHUS U TJIAHU -
pOBaHUS B MPUOPEXKHBIX paiioHaX.
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1.1.2. Cucrema TMCCB

B nmocnenHue roabl Mopckasi TMApOMETeopoJornyeckas mHdGopManus craia
nepenaBatbcs B paMmkax TMCCD ¢ ucnojib3oBaHUEM TeJIeHABUTALMOHHON CUCTEMBbI
NAVTEX a1 npuOpexXHbIX pailoHOB U cITyTHUKOBOM cucteMbl SafetyNET nns ot-
KPBITBIX PalilOHOB MOPEIl U OKEaHOB.

CKOMM noanepxuBaetr obunuanbHblii caiitt TMCCDB (http://weather.gmdss.
0rg), KOTOpblii obecrneyrBaeT pacnpocTpaHeHNEe MOPCKOW METEOPOJIOrMYeCKOl MH-
(bopMaluu HAMOHAJIBLHBIMU METEOPOJIOTUUECKUMMU CIy:K0aMu 4yepe3 cuctemy In-
marsat-C SafetyNET. OcHoBHOI MpUHLMIT pabOTHI caliTa — MpeacTaBiIsiTh OOHOBJIsIE-
MbI€ KaXIIble MSITh MUHYT METEOPOJIOTrnYecKre OroJUIeTeHU TSl Kakaoi u3 21 MeT3oH
1 ApKTUYECKO 00J1acTH.

B nHactosiee Bpems uepes cucteMy SafetyNET exxenHeBHO mepenaeTcs B cpei-
HeM 600—700 cooOIIeHniT BceX TUTIOB (HaBUTALMOHHBIE, METEOPOJIOTMYECKHE, CBSI-
3aHHbIE C MTOMCKOBO-cHacaTeJbHbIMU omnepauusiMu). CaiT He Mpu3BaH 3aMEHUTh
cayx0bl SafetyNET u NAVTEX, a gBasieTcsl JOMOJHUTEIbHBIM CIIOCOOOM pacIpo-
CTpaHeHUs MHGbOPMaLIMK O 0€30MMaCHOCTH MOpPEIJIaBaHusI.

OpnHoit u3 BaxHelux 3agad [MCCDB saBisgeTcsa MeTeopoJIornueckoe 00CTyK1-
BaHME ONepalMii Mo MOUCKY U criaceHro. OTBETCTBEHHOCTh 32 KOOPAMHAIIMIO T10-
HMCKa U CMaceHHUsl CyI0B BO3JIOXKEHA Ha cracaTejbHble KOOPAMHALIMOHHBIE LIEHTPhI
(CKL). Ycnex atux onepauuii B 3HAYUTEJIbHOM CTEMEHU 3aBUCUT OT METEOPOJIOTH-
4yecKoil 1 okeaHorpaduueckoit nngopmauuu, umeroieiics B Haauuuu y CKLI. ITpo-
Leaypbl obecrieyeHus: oneparuii onucanbl B HactaBienuu mo MMO (BMO Ne 471),
ToM 1, yacth 1, maparpad 3.2.

B cnyyae aBapuu TpedbyeMast uHgopmanus 1okHa 0biTh B Haauuuu y CKII kak
MoxkHo ObicTpee. s aToro y CKII mokHa ObITh XOpolliast CBs3b ¢ MPOTHOCTUYECKU -
MM LIEHTPaMU U OTpabOTaHbl CTaHIAPTHbBIE (hopMaThl IS riepenayr uHbopmaluu. B
00111eM cltydae 3Ta MHGhOpMalMs J0KHA XapaKTepU30BaTh:

— COCTOSTHUE MODPSI;

— olsieieHeHUE;

— BeTep Y MOBEPXHOCTU MODSI;

— MOBEPXHOCTHbIE U MPUJIMBHbIE TEUECHMUS;

— BUJUMOCTD;

— 00JIAYHOCTB;

— TeMIepaTypy IMOBEPXHOCTU MODSI;

— TeMIiepaTypy BO3Iyxa;

— atMocdepHoe aBjieHue;

— MOPCKOM JIeH.

Llenecoodpasno, utoobl CKII obecneunBajcsi cTaHAaApTHBIMU OIOJIJIETEHSIMU
O COCTOSIHMHU TOTrojabl U Mops, Toraa B ciaydae aBapuu CKII umeert, mo kpaitHei
Mepe, oOIIMil MPOrHO3 MOToAbl U COCTOSIHUSI MOPSI B MHTepecyeMoM paiioHe. Bo
MHOTHUX CJIy4yasix, KOrmia rnorojaa xopouiasi, 9Toro 0biBaeT 10CTaTOYHO [JIsl TpOBeAe-
HUS oTlepaluii.

Onepaiiysi Mo MOMCKY U CIIACEHUIO0 COCTOUT U3 HECKOJbKUX 3TAMOB:

1. TTnanupoBaHue noucka. s a3Toro, Kak mpaBuio, Tpedyercss muHdopmalus o
BUAMMOCTHU, CKOPOCTH BETpa, BOJHEHUU U 00JJaYHOCTH.

2. IMouck. Ha aToM 3Tane 0oCHOBHBIM (haKTOPOM SIBJISIETCS BOJTHEHUE U B MEHb-
1Ieil cTerneHu — CKOPOCTh BeTpa, BUAMMOCTD M OCaJKU.
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3. Pemrenue o mpogo/okeHuu rovcka. Ecim morepnesiie He 0OHAPYXXEHbBI, TO
MOBTOPSIIOTCS Mpeablayiiue 3Tanbl. OCHOBHOM 2JIEMEHT — BUIMMOCTD.

4. PellieHune o TpeKpallleHMH Morcka. B aToM citydae orieHMBaeTCss MaKCUMallb-
Hasl IPOAOJDKMTEIbHOCTh BBKMBAaHMS JItoJei B Bojie. [IJ1s1 3TOro TpeOyIoTcst JTaHHbBIE O
TeMIlepaType BOIbI U BO3yXa.

OnpenesieH MPUMEPHBIA MepeyeHb METEOPOJOTUYECKUX U OKeaHorpaduye-
CKHMX ITapaMeTpoOB, HEOOXOIMMBIX Ha pa3HBIX dTamax ollepallrii 10 MOUCKY U cIia-
ceHuto (tabu. 1.1), rne TIIM — temnepaTtypa nmoBepxHocTu Mops, TB — Temnepa-
Typa BO3ayxa.

Ta6numna 1.1
Memeoponoeuueckue u okeanoepaguueckue napamempul, He00X00UMble
045 NAGHUPOBAHUS ONePayuil No NOUCKy u cnaceruro (I—napamempul, mpedyemoie
6 nepeyr ouepeds; I1— napamempuol, mpebyemoie 60 6mopyr o4epeds)

ITapameTtpnl

DTarbl onepauuii
Betep | Teuenus [TIIM| TB | Bomnenue | Bumumocts| O6mauHocTs | Jlen

I1naBanue
JIO aBapuu

Tpaexkropuu
nperida
IInanupoBaHue
Toucka

IMouck | I 11 1 1 I

Pewenne
0 TIPOAOIKEHUM 11 11 1 II
rnoucka

11 11 1 11

Pemenue
0 IIpeKpalleHu 11 1 | 11
rouckKa

Ha srane «IlnaBanue mo aBapuu» 4acTO MU3BECTHBI TOJBKO BPeMs OTILIBITHUS,
HayaJbHbI U KOHEUHBI MYHKTHI MJIaBaHUs. DTa UH(POPMALIUS MOXET ObITh KOM-
OMHUPOBaHA C TUAPOMETEOPOJIOTUUECKUMU JAHHBIMU I pa3padOTKU BO3MOXKHBIX
ClieHapveB MoMaJaHus CyAHa B OMACHYIO CUTyaluio. B mepByio oyepenb TpeOyroTCs
JAHHBIE O BOJTHEHUU U JIETOBOM ITOKPOBE.

Mopckas TuIpoMeTeopoorndeckas noanepkka MOPCKUX onepaiuii Mo MoucKy
U cnaceHuto B Poccun ocyuiectsiusietcs HauroHanbHbiM CKII ¢ yuetoMm aeiicTByto-
IIMX MEXIYHApOAHBIX peKoMeHaaluii u TpedboBaHuii. Ilociae nmonyyeHun or CKII
0o(UIIMATBHOTO YBEIOMJIEHUSI O TOM, YTO CYAHO WJU APYroil MaaBydyuil 0ObEKT Ha-
XOIUTCS B OCJICTBEHHOM IOJIOXEHUU, ONEePaTUBHO-TTPOU3BOACTBEHHAs OpTraHU3aIus
Pocrunpomerta (I'Y «[unpomeruentp Poccuns», I'Y <AAHUU», YTMC u T.4.) nokKHa
nepenats B CKL nHpopmaumio 06 arMmochepHOM AaBIeHUU, BETPe, BETPOBOM BOJI-
HEHWUU U 3bI0U, BUAMMOCTHU, OOJIeIeHEHU, MOPCKOM JibJe, aiicoeprax, ocagkax u
00JJaYHOCTH, TeMITEpaType U BIAXKHOCTU BO3IyXa, TEMIEPAType MOBEPXHOCTU MODS,
TEYEHMUSIX U CTOHHO-HArOHHBIX siBeHUsX. [lepenada aToit nHbOpMaIMu AOKHA OCY-
IIECTBJISITHCS C BRICOKUM ITPUOPUTETOM.
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1.1.3. Cucrema MITIEPCC

B nensx agpdekTuBHOrO odecrneyeHns MeTeopoJIornieckoil 1 okeaHorpaguue-
CKOIi MHGoOpMalMell onepalrii Mo pearupoBaHUIO Ha aBapUitHOE 3arpsi3HEHUE MO-
peil 1 OKeaHOB U B CBSI3U C MEXIYHAPOIHBIM XapaKTepoM Takux omnepauuil B 1994 .
obuta coznaHa cuctema MITEPCC. Bce okeaHbl 1 MOpsl ObLIM pa3aeieHbl Ha 30HbI
OTBETCTBEHHOCTH HALIMOHATBbHBIX METEOPOJIOTMUYECKHUX CIIY>KO. DTU 30HBI COBMAIAIOT
¢ 3oHamu 'MCCD, Ho He BKJII0YAIOT BOMIbI, HAXOJSIIIMECS O] HALIMOHABHOM I0pUC-
aukuuen (puc. 1.2).

180 wo 160 we 140 1w 120 o 100 w 80 = 60 s 40 = 20 w 0 = 20 = 40 =» 60 m 80 w 100 m 120 w» 140 = 160 w 180 w 160
T T N I Ll | T | | | TN I [N TR I R T— | L L il 1

3 BL. oA Siemnee ] ¥
e R <
S ]
A ‘ “é@‘»
X1l A ,-I TR >
30 = 3 X g—m
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sl g e

)
5
.
TR
]

Puc. 1.2. 3oubt omeemcmeennocmu cucmemovt MITEPCC

Ha BTopoii ceccun CKOMM 65110 IpuHATO penieHue, yto cuctema MITEPCC
JIIOJKHA OBITh orepaTuBHO#. B mporpammuoii odmactu CKOMM «O6cnyxuBa-
Hue» OblIa oOpa3oBaHa IpyIla dKCIEPTOB I10 MOIAEPKKE OIepallnii, CBI3aHHbIX
¢ Mmopckumu uHuuaAeHTamu. Cosnan caiit MITEPCC (http://www.maes-mperss.
org) ¥ MpuHATO pelreHue o BkiaoyeHuu onucanus MITEPCC u cBsI3aHHBIX ¢ HEIO
MatepuaioB B HacraBieHne o MOPCKOMY METEOPOJIOTHUYECKOMY OOCIYKUBAHUIO
(BMO-Ne 471).

OrpenesieHbl OCHOBHBIE TPeOOBaHMS, IIPEIbIBISIEMble K METEOPOJIOTMYECKOM 1
okeaHorpauyeckoil nHGOpMaLUKY, HEOOXOAMMOI IS MOHUTOPUHIA U pearupoBa-
HUSI Ha MOPCKUE aBapuu:

— JIJIS1 paiiloHa aBapyuM JOJDKHBI ObITh B HAJIMYMU: METEOPOJIOTMYCCKUI TUArHO3 1
MPOTHO3 (KPaTKOCPOUHBINM U CPeAHECPOUHBIN) M apXUBHBIE JaHHbIC; OKeaHOTpapu-
yecKas MH(opMalLusi, BKIo4Jasi Jie/;

— JIOJIKHBI MCIIOJIB30BAThCSl PETMOHAIbHBIE MOJEIIN, YTOObI 00SCIIEYUTh IOKPBI-
e obnacreit MITEPCC;

— HyXHa ONTHMAaJibHasg KOMOMHALM HAOJIOAEHUI in-Situ ¥ TUCTAaHIIMOHHBIX
HaOJII0ICHUIA COBMECTHO C YMCIIEHHBIMU MOJEISIMHU (IPEANOYTUTEIHHO C YCBOCHUEM
JTAHHBIX);
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— TIPUOPUTET HYXXKHO OTAaBaTh 00JIaCTSIM BBICOKOIO PHCKa CO CJIOXKHOI Gepero-
BOI JIMHUEH, CyTOBBIM TpaccaM, IopTaM, pailoHaM, MPOOJIEMHBIM [IJIsi MOpeTuIaBa-
HUSI, WU 17151 HeDTSIHBIX I1aTHOPM;

— HeoOXxomMMa HajexXHasl CUCTeMa CBS3U IJIsi OBICTPOTO IMOCTYILICHUS Tpedye-
MBIX JaHHBIX U TIPOAYKLIMU Moaeleit ajs paitonHoB MITEPCC;

— JaHHbIE JTOJDKHBI OBITH B hopMare, OTBeYaollneM TpeOOBaHUSIM MOTpeOuTeIei
10 KaYeCTBY, TOYUHOCTU Y BU3yaIu3allnu;

— JIOTIOJTHUTEIHHO JOJDKHBI OBITh PEryJISIpHbIE OI0JUIETEHW O COCTOSIHUU TIOTO/IBI,
MOPSI 1 JIbJIa JIJIsSI OTBETOB Ha CIelMalbHbIe 3aIIPOCHI.

J11s1 OLIEHKY TTOCJISACTBUI aBapuid, CBSI3aHHBIX C PAa3IMBOM HedTH, HEOOXOIUMO
MOJIEeIMpOBaHNe TPaeKTOpuii apeiicha pazrBa ¢ UCIIOJIb30BaHUEM METEOPOIOTMISCKIX
M oKeaHorpaduieckux JaHHBIX. BbIOOp Moaeselt 3aBUCUT OT reorpaduyeckoit odaactu
U TpeOOBaHUI K BXOAHBIM JaHHBIM: HaIPUMED, 11 OTKPHITOrO MOPSI HYXKHbI TaHHbIE
0 BeTpe M TeUEHMUSIX, a ISl TPUOPEKHBIX pallOHOB — BETep U IMapaMeTphl MPUIMBOB.
3HaHMe XUMUYECKUX, (DU3NIECKUX M OMOJIOIMUECKMX XapaKTePUCTUK 3arpsi3HUTENIST B
Hayaje aBapuM BaKHO JUIS NPOTrHO3a JajbHeieit aBomonuu 3arpssHeHus. CterneHb
pacripocTpaHeHU s 3arpsSI3HEHMSI BJIMSIET Ha BBIOOP METOI0B 00pHObI ¢ paznuBoM. [Tocie
aBapvy BaXXKHO ONPEAEIUTh HAPaBJICHUE U CKOPOCTh PACIIPOCTPAaHEHMUsI TISITHA U JIMC-
MEePCUIO 3aTrPSI3HUTEIIS, a TAKXKE OLIEHUTD BBIOPOC 3arpsi3HUTENIST Ha Oeper.

ITprmepsl UCTIONB30BaHUS PA3TUYHBIX MOJEEH JTsT OLIEHKU MOCIeICTBUI aBa-
pUii, CBSI3aHHBIX C Pa3JIMBOM HedTH, IPUBEICHHI B IJ1aBe 7.

1.2. Habmonareabnbie cucreMbl B MUPOBOM OKeaHe

OCHOBOII MOPCKOTO TMAPOMETEOPOJOTrMYECKOro O0CTyKMBAaHUsI SIBJISIIOTCSI JaH-
HbIe HAOII0IEHUIT HA3eMHOTO M KOCMUYECKOro 6a3supoBaHus. VX MoHOTa U KayeCTBO
ONPEIE/ISIOT YPOBEHb IIOHMMAHMSI IIPOLIECCOB, MPOUCXOIIINX B OKeaHe 1 aTMocdepe,
a TakXe pojib, KOTOPYI0 OHU UIPaloT B (pOpMUPOBaHMHU MOTOALl U KiauMarta. B yactu
pPa3BUTUST HAOJIOJATETbHBIX CUCTEM OTMEYAIOTCSl IBE OCHOBHBIE TeHAeHUMH [95]:

— aBTOMAaTH3allMs TPAAUIIMOHHBIX KOHTAKTHBIX CIIOCOOOB M3MEPEHUS Mapame-
TPOB MOPCKO CPENbI;

— BHEIPEHUE HOBBIX CPEICTB AMCTAaHIIMOHHBIX U3MEPEHUI MapaMeTpoB MOp-
CKOIf cpellbl HA3eMHOT0 U KOCMMYECKOTo Oa3upOBaHMSI.

IMocTynaroiue f1aHHbIE UCIIOIB3YIOTCS B TPEX OCHOBHBIX aCIeKTax:

— JIJIS OIlepaTMBHON MOATOTOBKM ITMArHOCTUYECKUX UM MPOTHOCTUYECKUX Ma-
TepUAJIOB, HEOOXOMUMBIX JJISI TUIPOMETEOPOIOTMUYECKOTO 00CIYy>KMBaHUSI MOPCKOIM
NesITeIbHOCTH;

— JJ1 BBITIOJTHEHUSI HAyYHBIX MCCEAOBaHUI B 00JacTH pa3pabOTKu 1 Bepudu-
Kalluy Mojesieii, MeTOI0B M TeXHOJIOTUI pacyeTa U IMPOrH03a OCHOBHBIX MMapaMeTPOB
MOPCKOI IPUPOIHOM CPEMHI;

— JUIS1 TIOJIyYeHMST HEOOXOAMMBIX PAaCUETHBIX MapaMeTpPOB, UCIOJb3YeMbIX TIPU
MPOEKTUPOBAHUM CYAOB, Pa3JUYHBIX T'MAPOTEXHUUYECKUX COOPYXKEHUi, MOPTOB,
m1aTopm U T.1.

1.2.1. TToTpeGHOCTH pa3IMYHBIX TPYI MOJIb30BATEIEHl B MOPCKOi nH(popmManumn

B 1998 1. ¢ Henpio BHIABICHUS MOTPEOHOCTE B OIEpPAaTUBHOM OKeaHOTpa-
¢puyeckoit nHpopmauun eBponeiickuM mMonyiem 'CHO OblIO TIpOBeAeHO aHKe-
TUpoBaHMUEe 155 KOMMOAaHU U areHTCTB, CBSI3aHHBIX C MOPCKOI AesITeIbHOCThIO,
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u3 Benukoopuranuu, Hanuu, Hunepnangos, Mcnanuu, Utanuu u Ipeuun [258].
B BompocHuKax mnpeaiarajioch onpeaeanTb NoTpedHocTh B 150 MOpcKuUX ajieMeHTaxX
(TepMuKa, TMHAMUKa, ONTUKA, aKyCTHKa, OMOXUMUS U T.1.). KoMImaHuu 1 areHTCTBa
OTHOCWJIMCh K Pa3IMYHBIM CEKTOPaM 3KOHOMUKU: MOPCKOI TPaHCITOPT, S9HEPTeTHKa,
3alI1Ta OKPYXKaloIIei cpeibl, 100bIYa ITOJIe3HBIX UCKOITaeMbIX, MOPCKast MHXKEHEePHUs,
Hay4YHbIE UCCJIEIOBAHUSI, TYPU3M U OTABIX, PHIOOJOBHBII TPOMBICEI U T.1.

B pesynbrate 00pabOTKM aHKETHPOBAHUSI ObUTU BBISIBJIEHBI Hanbosee BOCTpedo-
BaHHBIE MOPCKME TTapaMeTphl: a) CKOPOCTh M HalpaBjieHUe TeYeHUit; 6) BbICOTa, TIe-
PUOM 1 CIIEKTP BETPOBOTO BOJTHEHUS U 3bI0U; B) TeMIlepaTypa BOJbl Ha TOBEPXHOCTU
MODSI; T) HampsDKeHME BETpa; ) COJIEHOCTh Ha MOBEPXHOCTU MODSI; €) 0aTUMETPUSI; XK)
eXedyacHble 3HAYCHUSI YPOBHSI MOPSI.

Taxoke ObLIU BBISIBIIEHBI HanOoJIee KeJlaTeJIbHbIe XapaKTePUCTUKN MH(MOPMAIIN:
MPOCTPAHCTBEHHOE pa3pellieHre — 1 KM, BepTUKaJIbHOe paspeleHre — oT 1 1o 10 M,
JMCKPETHOCTD IT0 BpEMEHU — OT 6 4 10 1 IHSI, IPOTHOCTMYECKMIA Tieproa — 1o 10 mHeid.

B pesynsrate npyroro ankerupoBaHusi EBpo’CHO 6b11u nostyyeHsl 6osee ne-
TaJbHbIe TPEOOBaHMS Pa3IMUHBIX TPYIII MOJIb30BaTeIeil K MOPCKOM MH(bOpMaIuu
(Tabmn. 1.2).

W3 3TUX TaHHBIX BUIHO, YTO JJIs1 OOJIBIIMHCTBA ITOJb30BaTeIeil HauOOIbIINiA
MHTEpeC MPEeJACTaBIsIeT IPOrHOCTUYeCKasi MH(popMalus O BETpe, BOJHEHUU U Te-
YEHUSX.

JlanHble HaOMIOAEHUI TOKHBI OTBeYaTh HEKOTOPHIM OOIIMM TPeOOBaHUSIM,
OCHOBHBIMU M3 KOTOPBIX SIBJISTIOTCSI: TJI00aIbHOCTh, TPEXMEPHOCTh, KOMILIEKCHOCTD,
TOYHOCTb, CHHXPOHHOCTb, PETYJISIPHOCTh 1 ONIepaTUBHOCTh. BaxHO, 4TOOKI BCe TIepe-
YUCJIeHHbIE TPEOOBAaHMSI BBITIOJHSIMCH B COBOKYITHOCTH, TaK KaK HapyIlIeHHe OJTHOTO
M3 HUX CHIKAET LIEHHOCTD JIPYTHX.

[1oGanbHOCTh O3HAYAET, UTO TMAPOMETEOPOTOTNYECKE JaHHbIE JOJIKHbBI ITOCTY-
MaTh B OIepaTUBHbBIE MOAPA3AEICHUs CIYXXObl MOPCKMX ITPOTHO30B CO Bcero Mupo-
BOTro oKeaHa. TpeXMepHOCTb 03HAYaeT, YTO JaHHbIe HAOIIOACHUI TOJDKHBI XapaKTe-
pU30BaTh COCTOSIHUE OKeaHa 1 aTMochephl B MPOCTPpaHCTBe. KOMILIEKCHOCTh THAPO-
METeOpOJIOrM4YecKoil MH(bOPMalMK 03HAaYaeT BO3MOXKHOCTh KOMILJIEKCHOTO aHaIn3a
cpa3y HeCKOJIbKMX 3JIEMEHTOB peXKrMa MOpsl B LIEJISIX HanboJIee MOJTHOIO BhISIBJICHMS
3aKOHOMEPHOCTE! Pa3BUTHSI METEOPOJIOIMYECKUX M OKeaHOrpapuyecKnx IMpoLecCcoB
C YYETOM B3aUMOCBSI3ei MEXIY HUMU.

TouHOCTh HAaOMIONEHUI TOKHA COOTBETCTBOBATh TPEOOBAHUSIM MPAKTUKU MOP-
CKHX TPOTHO30B. Eciin 1o Kakoii-11n60 MpuYrMHe TOYHOCTh JaHHBIX HaOIIOACHUI
OKaXXeTCsI HU3KOM, TO M METOJ ITPOTrHO3a, OCHOBAHHBIM Ha TaKMX JAHHBIX, HE IACT
JKeJJlaeMbIX pe3ysibTaToB. CUHXPOHHOCTb HAOMIOJEHUI 03HAYaeT, YTO I'MIAPOMETEO-
poJiIornYecKre HaOIIONeHUS TOJIKHBI IIPOM3BOIUTHCS B €IMHBIE MOMEHTHI BpEMEHHU,
onpeleeHHbIe COOTBETCTBYIOIIMMY HOPMATUBHBIMU JToKyMeHTaMu BMO. D10 He-
00X0AMMO [JI1 TOTO, YTOObI JaHHbIe HAOIIOAEHU ObLIM CpaBHUMbI MEXIy cO00il 1
ITO3BOJISLIA BBHITIOJIHATh OOBEKTUBHBIN aHAIU3 TTOJIel OMHKMX BEJIUYMH C YIETOM JPY-
rux. PeryisipHocTh HaOMIOACHUIT 03HAUaeT CUCTeMaTUYeCcKoe, a He MU30IUYEeCKOoe
MpoBeJeHNUE TMIPOMETEOPOJOTMUYECKUX HAOMIOJEHUI B YCTAaHOBJIEHHbBIE CPOKHU, a
OIepaTUBHOCTb O3HA4YaeT CBOEBPEMEHHYIO (B KpaTdyaillliie CpOKHW) mepenadyy ux B
MPOTHOCTUYECKKE LIeHTPBl PocruapomeTa. [laxke camast IMojiHas M KaueCTBEHHAsl MH-
(opmanus TepsieT ornepaTUBHYIO LIEHHOCTb, €CJIM OHA He MOCTYMNaeT K CPOKY COCTaB-
JIEHMSI TIPOTHO30B.
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Mopckas HaboaaTeIbHast CeTh COCTOMT U3 CUCTEMBbI MOABMKHBIX M HETTOIBYXK-
HBIX TUIaTGOPM, BKITIOYAIOIIIMX:

— NIpUOPEKHBIE, OCTPOBHBIE U YCThEBbIE CTAHIIUU U MOCTHI;

— Hay4yHO-HUCCJIeI0BaTENbCKUE CYa;

— cyna 10OPOBOJIbHBIX HAOTIOIEHUIA;

— MOpPCKMeE CTallMOHapHbIe U aApelidytoire oOyu;

— CITyTHUKH U CAMOJIETHI.

HabGnronarenbHasi ceTb OpraHU3yeTcsl U pa3BUBAETCsl TAKUM 00pa3oM, YTOOBI
00ecreyuTh HOpMaIbHYIO PabOTy MPOTHO3UCTOB MO TMAPOMETEOPOJOrMUYECKOMY 00e-
CIIEYEHUIO Pa3IMYHBIX TpyIn norpedutesneit. [Ipu 3ToM MOTKHBI COOMIOAAThCS Clie-
JYIOIII€ OCHOBHBIE TTPUHITUIIBI:

— penpe3eHTaTUBHOCTD (HaleXXHOCTh HaOII0NeHUIT) UH(MOPMAIIMOHHBIX TYHKTOB;

— y4eT 0COOEHHOCTEN TMAPOMETEOPOJOrMYECKOro pexXxuMa U pa3MepoB Mops,
3aJ1MBa, MPOJIMBa;

— HaJluyue KaHaloB cBs3u (Teaerpad, TeaedoH, paauo U ap.).

OcCHOBHbIE CUCTeMbI HaOIoAeHU B MUPOBOM OKeaHe MOXHO YCJIOBHO pasie-
JIUTh HA TPU KATETOPUU:

— enobanbHble: TIOKPHIBAIOT BeCh OKeaH (ajisTumetpusi, oyu API'O); mapameTpsr:
TeMrepaTypa MOBEpPXHOCTH OKeaHa, MPodWIM TeMIepaTypbl U COJIEHOCTH, YPOBEHb,
Te4YEeHUsT; BpeMeHHbIe MacIuTadbl — oT 1 aHs 1o 1 Mecsa;

— pe2uoHanbibie: TSI MOHUTOPUHTA OTAeHbHBIX saBieHuii (obyn TAO/TRITON/
PIRATA nnst obHapyxeHust Dab-HuHbO, apkTuuyeckue Oyu AJIsi MOHUTOPUMHTA JIbJa
M Jp.); KOMOMHUPOBAHKUE CITYTHUKOBBIX, CYJOBBIX U METEOPOJIOIMYECKUX U3MEPEHUIA
JUTSI OTIEbHBIX PETMOHOB; BpEMEHHBIE MacCIITa0bl — OT YacOB /IO THEIA;

— npubpedcHble: MOHUTOPUHT KayecTBa BOJ, MOHUTOPUHT BeTpa, BOJH, MPUJIH-
BOB B pailoHe IOPTOB, pafgapHas nHMOpMaLKs 1JIsT MOHUTOPUHTA TeYSHUI 1 BOJTHE-
Hus Ha pacctossHuM oT 10 go 100 Musb.

[noGanbHbIe ccTeMbl HAOIIOAEHUI B YACTHOCTU BKJIIOYAIOT:

— HaOJIoAEHUSI B BEPXHEM CJIoe OKeaHa ¢ MomyTHbIX cynoB (Ship Of Opportu-
nity Programme). B ocHOBHOM 3TO u3MepeHust 00pbIBHbIX 0aTUTepMO30HaA0B (XBT).
Hanubie XBT nepenatorcst yepe3 [obanbHyO0 CUCTEMY TeleCBSI3UM U COOMPAIOTCS
neHtpamu gaHHbIX CIIHA u KaHnanbi;

— HabofeHUs 3a ypoBHEM Mops B [7106a1bHON crcTeMe Hab0eHUI 3a YPOB-
HeM mops (ITIOCC) (Global Sea-Level Observing System). M3 290 ctaHuuii ocHOB-
Hoii cetn [JTOCC 6Gosee 60 % craHiuii epearoT CpeaHEMECSIYHbIE JaHHbBIE YPOBHS
mopsi B [TocTosiHHYIO CTyk0y cpenHero ypoBHsi Mops (BenukoOpurtaHus), a 0KoJ0
MMOJIOBUHBI M3 HUX 00€CTeYnBaIOT 1TOYacOBble HAOJIOACHMS, PEe3yJbTaThl KOTOPBIX
pasmewarotces Ha Web-caiite [TIOCC;

— nporpamma MOK-BMO 1o rino06aibHbIM JaHHBIM BEPTUKAJILHOTO pacrpe-
neneHust temnepatypbl U cojeHocTu (Global Temperature and Salinity Pilot Pro-
gramme).

1.2.2. IIpubpexHbIe, OCTPOBHBIE M YCThEBBIE THAPOMETEOPOJIOTHIECKHE CTAHIIMH

Mopckue ruapOMeTeOpPOJIOTUYECKIE CTAHIIMKU B TIPUOPEKHON 30HE U YCThEeBbIC
CTaHIIMM BBITIOJHSIIOT YEThIPE pa3a B CYTKU KOMILJIEKC CTaHAaPTHBIX, METEOPOJIOTHYE-
CKHX U MOPCKHUX TMAPOMETEOPOJOrMIYeCKMX HAOMIONCHUI 3a YpOBHEM MOPSI, TEMIIe-
paTypoit, XMMMYECKUM COCTaBOM BOJIbI, BOJIHEHUEM, COCTOSTHMEM JIbla, CKOPOCTHIO
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TEYEHUI1, pacXoaOM BOABI U HAHOCOB U T.[., a TAKXKE dKCIEAUIMOHHBIE U PENIOBBIE
HaOJIIoNeHusI 3a 3aKpPCIVICHHBIMU 3a HUMUM aKBaTOPUAMUN OKECAHOB U MOpefI. ITo cre-
OMaJbHOMY IJIaHY CTaHIMU U IMOCTHI BBIIIOJHAIKOT JOITOJTHUTEIbHBIC HaOJI0aeHUS 3a
JIEAOBBIM PEXKMMOM, HpI/I60€M, TIPOXOXKACHUEM IIYHAMU U OP.

1.2.3. [1006poBoJbHbIe HAOMOAATEIbHbIE CyAa

Perynsapnbie HabMOaEHUS C CyI0B OYEHDb BaxKHBI [JIs1 OTIEPAaTUBHOI METEOPOJIO-
M U okeaHorpaduu. Takue HAOIIOIEHUSI OOBIYHO MPOBOISITCS YJIeHAMU SKUTIaxKa
CyIOB, AEUCTBYIOIIMX B Ka4eCcTBe NOOPOBOJBHBIX Habomateneit. [Toatomy oyeHb
Ba)XHO COXPAaHSTh IPOLIEAYPbl HAOIIONEHUI U IepeJayr JaHHbIX KaK MOXHO Oojee
MPOCTBIMM, IIPY OAHOBPEMEHHOM O0ECIICYEHIMU COOTBETCTBYIOLIEIO KaueCTBa U MOJI-
HOTBI 3TUX AaHHBIX. J100pOBOJIbHBIE HAOI0OAATEIbHbIE Cyda BHOCIT OOJIBIION BKJIA/ B
ImobanbHyl0 cuctemy HabmoaeHUt BcemupHoit ciyxx6b1 moroasl (BCIT). Onu siBasi-
FOTCsI IJIABHBIM MCTOYHMKOM T0JIyYeHUsI MOPCKOI METEOPOJIOTMYECKOIM MH(bOpMAaIIUU
¢ Mopeit 1 okeaHoB. [lonpoOHOE omucaHue KOMILIEKCAa THIAPOMETEOPOIOrNYECKIX
HaOMI0IEHU Ha 3TUX cyaax npuBoautcs B PykoBoactBe BMO 1o MopckoMmy MeTeo-
ponorndyeckoMy obciyxubanuio (BMO-Ne 471). B pamkax codmonenust KonseHUunm
COIJIAC cynam mpeanuchbiBaeTCsl TakKxKe COOOIIATh O JTIOOBIX SIBICHUSIX WA METEOPO-
JIOTMYECKUX YCIOBUSIX, KOTOPBIC MPEICTaBISIOT COO0M Cepbe3HyI0 Yrpo3y sl 6e30-
IMAaCHOCTH MOpEILIaBaHusl.

1.2.4. Cucrembl OYilKOBBIX HAOJIIOIEHHIA

3HauUNTENbHBIN 00beM MH(MOPMAIINH, TIOCTYIIAIOIICH C MOPCKOM CeTH, IPeaCTaB-
JISTIOT HaOmoneHus ¢ 0yeB. AAKopHBIe n mpeiidyionire OyifKoBbIe CTAHIINM BBITIOJIHS-
0T (PYHKIIMM aBTOMATHMYECKMX MCTOUHUKOB PETYISIPHOM OIepaTUBHOM TMIPOMETEO-
POJIOTMIECKOM MH(MOPMALINHI C aKBaTOPHIT OKeaHOB 1 Mopeit [95].

BonbmmHcTBO Apetidyronux 6yeB 000pyI0BaHbI JATYMKAMU IJISI U3MEPEHUSI aT-
Moc(hepHOTO MaBICHUs, TEMIIEPATyphl BO3IyXa M TeMIIepaTyphl TOBEPXHOCTH MODSI,
3aKOpPEHHBIC OYM TOITOTHUTEIBHO U3MEPSIIOT TTOATIOBEPXHOCTHYIO TeMIIEpaTypy MO-
psI U BeTep.

BcemuteiBarome Oyu mipeqHa3HAYeHBI IUIST OIIPEAC/ICHUS] TeMIIepaTyphl U COJICHO-
CTH BOIBI HAa pa3HBIX TOPU30HTAX, a TAKIKE ONPEICICHNS 3JIEMEHTOB IIMPKYJISILINH T10-
BEPXHOCTHBIX M INIYOMHHBIX Box (MexkmyHapomHbiil mpoekT APT'O). HabmoneHus mo
nporpamMmme API'O sBistroTcs crienmm@uuecKuM BUIOM TIIyOOKOBOIHBIX OKeaHOTpa-
duueckux HaOmogeHnit. Cnenmdurka 3aKI0YaeTcs B aBTOHOMHOCTH M3MEPUTEThb-
HBIX CPEICTB, KOrma Oyit cBOOOTHO MEPEeHOCUTCS TeUCHUSIMU Ha HEKOTOPOIT 3apaHee
3aJaHHOM rinyouHe. Ha 3Toii rnyOuHe Oyii TiepeMeIaeTcsl B TeueHue IpuoIu3uTelb-
HO IBYX Hemenb. Ileprommuecku Oyl BCILIBIBaeT Ha MTOBEPXHOCTH MOpPS U TIepedacT
yepes CIIyTHUKOBBIC CHCTEMBI B O¢peToBbIe IIEHTPH MH(MOPMAIIMIO O TeMIlepaType 1
3JIEKTPOIIPOBOTHOCTH,/COJICHOCTH MOPCKOI BOJIBI, 3alIMCAHHYIO IIPU €T0 ITOabeMe.
Ha moBepxHocTir Mopsl Oyit npeiiyeT B TeUeHNE OTHOTO-IBYX THEH, IPU 3TOM €Tr0
KOOPIWHATHI CITYTHUKOBOM CHUCTEMOU OIIPEICISIOTCS ¢ JUCKPETHOCTHIO B HECKOJb-
KO 4YacoB. TakuM o0pa3oM, KpoMme Ipoduiieii TeMIIepaTyphl U COJICHOCTHA BO3MOXHO
TaKKe OIpeeieHre KOMIIOHEHT TeUeHU Ha TIOBEPXHOCTU MOPSI U TIIyOMHE apeiida.

JLtst yripaBiieHUs HEMOCPEACTBEHHO JaHHBIMY OPraHM30BaHbl TJ100aJIbHbIE LIEH-
Tphl maHHBIX APT'O, KoTOpBIE 0OECTIeUYMBAIOT OMHOPOMHBINA JOCTYIT K JaHHBIM AP-
I'O gepes mBa 3epKaabHBIX cepBepa. JJoCTym K cepBepaM JaHHBIX OCYIIECTBIISICTCS Ue-
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pe3 UntepHet no npotokony FTP. [lmobanbHble IEHTPHI MOAYYalOT JaHHbIE U3 HALIU-
OHAJIbHBIX M PETMOHAJIbHBIX LIEHTPOB B OIEPATMBHOM PEXMME I10 BbIIEJICHHBIM Ka-
HajlaM B corylacoBaHHOM dopmarte. JlaHHbIe TiepeaaroTcs ¢ OyeB BO BpeMs ux Apeiida
Ha IOBEPXHOCTU MOPSI M TPAHCIUPYIOTCS CIIyTHUKAMU CJIy>KObl HAOJIOJCHUSI U CBSI-
31 B OeperoBblie LIEHTPHI IPHeMa U MepBUYHOM 00paboTKU. beperoBbie 1ieHTPBI 1O Ka-
HaJlaM CBSI3U TepeaaroT MakeThl JaHHbIX, MPOIIEAlIe TEPBUUHYI0 00paboTKy, B Ha-
LIMOHAJIbHBIE LIEHTPHI TaHHbIX. HallmoHalbHbIe LIEHTPbI MTPOBOASIT KOHTPOJb JAaHHBIX
M TOTOBST uX M8 pacripoctpaHeHus 1o kaHanaMm ['CT B Bune tenerpamm TESAC, a
TakXe Ul TIepelaud BMECTe ¢ MeTaJaHHBIMU B IJIOOalbHBIE IIEHTPHI. [7100aabHbIe
LIEHTPHI TTPOBOST ITPOBEPKY TaHHBIX B COOTBETCTBUU CO CTAHIAPTHBIMU ITPOLIEIypa-
MM, OIIpeAeeHHBIMM IIJIAHOM YITPaBJICHUS JaHHBIMU, U BBICTABIISIOT JaHHBIE Ha Cep-
Bepa JJIs paclpoCTpaHeHUs B 3ajiepxKaHHOM pexume depe3 MHrepHeT. PermoHanb-
HbI€ LIEHTPHI TIPOBOJISIT JAOIOTHUTEIbHBIA KOHTPOIb JaHHBIX C YYETOM CHelu(puKy
KOHKPETHBIX pernoHOB. [lociie KOHTPOJIsI U TTPOCTAHOBKHM (DJ1aroB KavyecTBa JTaHHBIC
CHOBa BO3BpAIIAlOTCS B INIO0AJIbHbBIE IICHTPBHI.

1.2.5. DKcneauuyoOHHbIE HAOTIOIEHUS

BaxHeitmmM 316 MEeHTOM MOPCKOI HAOJI0IaTeNIbHOM CEeTU SIBJISIIOTCS DKCIIEAN-
LIMOHHBIC UCCIICTOBAaHUS.

DKCreauIIMOHHbIE HAOMIOAEHUST — 3TO KOMILIEKC MEPOIIPUSITUI, HallpaBISCHHBIX
Ha ToJIyueHUe BU3yaJbHBIMU 1 MHCTPYMEHTAJIbHBIMU CPEICTBAMU CBEEHUI 0 DU3K-
YECKMX, XUMUYECKUX, OMOTOTMYECKUX U IPYTUX TIAPAMETPAX COCTOSHUSA aTMOC(HEDHI,
TOBEPXHOCTU MOpsI, TOJIIIM €ro BOA M MOPCKOro gHa. Mopckue 3KCIeIUIIMOHHbBIC
HaOJII0IeHNUsI OOBIYHO MPOBOISATCS C OOPTa CEIUATIBHO CKOHCTPYUPOBAHHOTO 1 000-
PYIOBaHHOTO HAayYHO-UCCIEI0BATEIbCKOTO cyaHa. OMHAKO OHM MOTYT MPOBOIMUTH-
cs TaKXKe U ¢ 00pTa maccaxkMpCKOro, TpaHCIIOPTHOIO MJIM IIPOMBICIIOBOTO cyaHa. B
TEPBOM cllydyae HaOJIIOASHUS BBIMOJHSIIOTCS CIIEIMAIbHO MOI00pPaHHBIM COCTAaBOM
KBAIM(ULIMPOBAHHBIX COTPYIHUKOB (Hay4HBI COCTaB CyIHa), BO BTOPOM — IIPU OT-
CYTCTBMHU CITeIIMAIbHBIX HaOII0HaTeIe — IITYpMaHCKUM COCTaBOM.

Mopckue 3KCneauIMOHHbIE HaOII0AeHUsI TTPOBOASTCS Ha OCHOBE IPOTPaMMBbI
HUCCAeA0BaHUI M comepXkaT HECKOJIbKO 3TaIlOB: IUIAHUPOBAHUE U MOATOTOBKY pa-
00T, MPOM3BOACTBO HAOIIOAEHUI, X 00PAOOTKY, MOATOTOBKY OTUETHBIX MaTepHAJIOB,
BKJIIOYAsl UX Iepenavy B otaeibl TocymapcTBeHHOro ¢hoHma maHHbBIX. B mporpamme
YKa3bIBAIOT LIeJIb M 3aJa4u peiica, paiioH paboT, BUABI M1 00beM HAOJIIONECHUN, CXeMy
paboT, KOOPAMHATHI ITOCTAHOBOK OYIKOBBIX CTAHIIUI M TUIAHUPYEMYIO TIPOIOJIKM -
TEJbHOCTh UX PaOOTHI, KOOPAMHATHI ITOCTAHOBOK ITOBEPXHOCTHBIX M BCILIBIBAIOLINX
OyeB, CPOKU ¥ METOIMKHU HaOJIONEHUI, CPOKU U 00BEM OTlepaTUBHOM MHMOpPMALIUHN,
nepeaaBaeMoii B 0eperoBbie IEHTPHI.

[To paiioHam paboT pa3nnyaOT HAOMIONEHUSI B OTKPBHITOM OKeaHe, BHYTPEHHUX
MOPCKMX BOJAX U TEPPUTOPUATLHOM MOpE.

[To mpenMeTHOMY Ha3HAYEHUIO Pa3IMYAIOT CIEAYIOIIME BUIBI MOPCKUX DKCITe-
TUIIMOHHBIX HAOIIONCHUM 1 UX COCTaBJISIONINX:

— MeTeopoJIorndyecKue (M3MEpeHUsT TeMIlepaTyphl U BJIaXKHOCTH BO3Myxa, aTMO-
chepHOro maBiIeHUsI, HAIIpaBICHUSI U CKOPOCTH BeTpa B IIPUBOIHOM CJIO€, COCTOSTHUE
00JIAYHOCTU, HAJTUIME aTMOC(HEPHBIX OCAAKOB U SIBJICHU ITPUPOIHI);

— al’posiorhyeckue (TeMrepaTypa M BJIaXKHOCTb BO3ayXa, HalpaBJICHUE U CKO-
pOCTh BeTpa B Tporocdepe);
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— aKTMHOMETpUYEeCKUe (ITOTOKM MPSIMO U OTPaXKeHHOM COJTHEYHOM pajaralin);

— TMIpOMeTeoposiorndyeckue ((pu3nveckue siBJeHUs U UX MapaMeTpbl Ha TpaHuU-
116 OKeaH-aTMocdepa, BKIIOYAoIKe B ce0s ONpeesIeHUST YPOBHSI MOPSI, B TOM YHCIIE
BOJIHEHUSI, JICIOBBIX XapaKTePUCTUK, a TAKXKe TeMIIepaTypbl U COJICHOCTH BOJIBI Ha
ITOBEPXHOCTHU MOPSI);

— oKeaHorpacduyeckue (TeMIiepaTypa 1 COJISHOCTh B TOJIIIIE MOPCKUX BOJI, ONTHYE-
CKME M aKyCTUYECKME XapaKTePUCTUKHU, HalpaBJIeHUE Y CKOPOCTh MOPCKUX TEUEHUIA);

— TUAPOXUMUYECKUE (ConepKaHKe PACTBOPEHHBIX XUMUYECKUX JIEMEHTOB M X
COCIMHEHUI B MOPCKOI1 BOJIE);

— pamvoXuMHYecKue (coaepkaHue paJuoaKTUBHBIX M30TOIIOB B aTMocdepe,
MOPCKOI BOJIe M TOHHBIX OCaIKaXx);

— 3arpsi3HeHue (colmepXaHKUe 3JIEMEHTOB U BEIECTB aHTPOIIOTEHHOIO IPOMC-
XOXIeHMs B aTMOcepe, MOPCKOI BOJIE U IOHHBIX OCaIKaX);

— OuoJornyeckue (coaepxaHue OMOJOTMYECKUX OOBEKTOB B MOPCKOM Bole U Ha
MOPCKOM JIHE);

— cIielMajibHble (IpaBUMETPUYECKUE, TeIMoreou3ndeckre, MarHuTOMeTpruie-
cKue, MoHOC(hEepHbIe, TUAPOAKYCTUYECKIE, TUAPOrpaduecKue 1 Apyrue).

B npoliiecce MOpPCKUX 3KCIEAUMIIMOHHBIX MCCIENOBaHUM, a TAaKXKe Ha cydax J1o-
OpoBOJIbHOTO (h10Ta MpoU3BoaSTCs HabaoneHus mo nporpammam BATHY u TESAC.
Hao6monenust mo nporpammam BATHY u TESAC npencraBisioT co6oii BepTUKAIb-
HOE 30HAMPOBAHME BEPXHETO CJI0S BOJ JUISI OIIPEIEICHUST TEMIIePaTyPhl BOIBI B IIEP-
BOM cJIy4ae M TEMIIepaTyphbl M COJCHOCTU BOJIBI — BO BTOpoM. OCHOBHOE Ha3Haye-
HUe HAOJIONEHUI — OINepaTUBHBIE MOHUTOPUHI COCTOSIHUSI BEPXHETO CJIOSI OKea-
Ha U npuBoaHoi atmMocdepbl. Habmonenust no nporpammam BATHY u TESAC nipo-
BOISATCSI B OCHOBHbBIE cHMHOIITHYecKue cpoku 0, 6, 12 u 18 4 IpuHBHUYCKOrO Bpeme-
HU M COIPOBOXIAIOTCS METEOPOJIOrMYeCKUMU u3MepeHussMu. CyqoBbIe METEOPOJIO-
ru4ecKue JaHHbIe BKIIOYAIOT M3MEPEHUs HAIpPaBJICHUS U CKOPOCTH BETpa, TEMIIe-
paTypbl BO3yXa M TTOBEPXHOCTU MOPSI, JaBJIeHUsI, 001a4HOCTU, TOPU30HTAJIbHOI BU-
JUMOCTH, BOJIHEHUSI MOPSI, JIEAOBBIX XapaKTepUCTUK U TiepeaaioTcs 1o kogy FM-21V
SHIP. JanHble 0 TeMIiepaType BOIbl Ha XapaKTEPHBIX TOPU30HTAX MepeaaloTcsl B KOAe
FM-63-V BATHY u comepxat Takke MH(MOPMAINIO O IPUBOIHOM BETPE U TeMIIepa-
Type Bo3nyxa. Komom FM-64-V TESAC nepenatorcs TaHHBIE O TeMIIepaType U coJie-
HOCTH MOPCKOIi BOIbI Ha XapaKTePHBIX TOPU30HTAX, IIPUBOIHOM BETPE U TEMIIepaTy-
pe Bo3ayxa. [lepenada Mpou3BOIUTCS CYIOBBIMU CPEICTBAMM PAJIMOCBI3U Ha (DUKCH-
POBaHHbBIX YaCTOTAX B ajpeca, COrjacoBaHHbIE C YIIOJHOMOYEHHBIMU (eaepaabHbIMU
W/WIY TEPPUTOPUATBLHBIMU OPraHaMy UCIIOJIHUTEIbHOM BIACTH.

ITo 3aBepieHUU SKCIEAULIIMOHHBIX UCCAEAOBAHUN JOJKEH ObITh MOATOTOBIECH
OTYET O BBHINOJHEHHBIX padoTax. @opmarthl u (popMbl oTYeTa (TBEpHast WK JEKTPOH-
Hasl KOITMsI), a TAKXKE CPOKHU TPEIOCTABICHUS Pe3y/IbTaTOB HAOMOACHUI ONPEeaeIsioT-
cs1 TpeOOBaHUSIMU 3aKa3urKa 1 BEIOMCTBEHHBIMM HOPMATUBHBIMU akTaMu. OTYETHBIE
MaTtepuasbl HaOIOACHUI XpaHsTCs B oTaele (DOHAA JaHHBIX YIPEXKICHUIA, BHITTOTHSIB-
LIETO SKCITEAUITMOHHBIC NCCIIEA0BaHUS. DK3eMIUISIP HAaOIOACHHBIX JaHHBIX TIepeaaeT-
cs1 B [ocynapcTBeHHBIIM (DOHI TaHHBIX B CONIACOBAHHBIX (DOpMaTax v CpoOKax.

1.2.6. CiyTHHKOBBIE HAOJIIOICHUS

Jlis momydeHus THQOPMALIMKM O COCTOSTHUM MOPCKOI Cpeibl U aTMOC(ephbl Ha,
HUM IIPUMEHSIIOTCS KOCMUYECKUE CUCTEMbI IUCTAaHLIMOHHOIO 30HaupoBaHus. K ux

24



YUCy OTHOCSITCSI CIIYTHMKOBAsI MeTeopoJiornueckasi cucreMa NOAA, MeTeopoJIoru-
yeckas cuctema METEOSAT u np. [187].

ITpueM criyTHUKOBOI MHMOPMAIIMKM OCYIIECTBSIETCS KaK B pexXrMe 3allOMUHa-
HUSI, TaK U B peXKUMe HEeMOCPEICTBEHHO IepeaayuM.

DDDEKTUBHBIM UCTOYHUKOM MHGMOPMAIUU O COCTOSIHUM MOPCKOM MOBEPXHO-
CTH, OCOOEHHO JIEASIHOM ITOKPOBE MOJISIpPHBIX objiacTeit 3eMJIu, SIBJASIOTCS CITyTHM-
KOBbIe (POTOM300paKEHUST TOBEPXHOCTU MOPEil U OKEaHOB M HAOJIIOACHMS C ITOMO-
1LIbIO0 PaIMOJI0KALIMOHHOU cucTeMbl 0oKoBoro o63opa (PJICBO), yctaHOBIIeHHOM Ha
cnyTHUKe. B oTiinuue oT 60pTOBBIX MPUOOPOB, 00ECTIEUUBAIOIIUX ChEMKY 3€MIIU B
BUIAVMMOM U MH(MpPaKpacHOM IMara3oHax U3Iy4eHUs, paauoI0KallMOHHbIE YCTPOii-
CTBa MO3BOJISIIOT MOJIy4yaTh MHGOPMALIUIO O COCTOSIHUM MOPCKOU MOBEPXHOCTU He-
3aBUCUMO OT OCBEILIEHHOCTH, T.€. B J1000€ BpeMs CyTOK M B JIt0OyIO Mmoroay. Yka-
3aHHOE CBOMCTBO PaaMOJIOKAIIMOHHBIX HaHHBIX IMPEACTaBIAsSIET 0COOYI0 LIEHHOCTh
MpuY pelleHur 3a1ay, CBSI3aHHBIX C HEOOXOAUMOCTbIO MOJydYeHUsT MHMOpMaLIUU O
COCTOSIHUU JIEASIHOTO MOKPOBa 3aJaHHON TePPUTOPUHU B CXKaTbhle CPOKM, a TakKxKe
Mpy pelleHUM 3a1ay, TPEOYIIIMX OCYIIECTBICHUS HENPEePhIBHOIO MOHUTOPUHIA
HCCJIeAyeMOro paifoHa.

CIyTHUKOBbBIE PaIMOJIOKAIIMOHHbIE JaHHbIE OKa3bIBalOT OOJIbIIYIO MOMOIIb
B UpEe3BbIYAHBIX CUTYalMIX, CBI3AHHBIX C MPOBOAKOUN CYIOB B TSXKEJIBIX JIEIOBBIX
YCJIOBUSIX U OCBOOOXKIEHUEM CYI0B U3 JIEAOBOTO TieHa B ApkTuke 1 AHTapkTtuzae. Ha
OCHOBE aHaJ13a PaJauoJOKAIIMOHHBIX JIEAOBBIX KapT PYKOBOAUTEISIMU MOPCKUX OTIe-
paluit IpUHUMAIOTCS pellleHus MO0 YIPaBJICHUIO CyIaMu 1 JIEIOKOJIaMu BO Jibaax Ap-
KTUKM U AHTapKTUIbl. PamuronokanMoHHbIe KapThl JeA0BO 0OCTaHOBKM Ha Tpacce
CMII xpansitcst Ha ogHOM U3 oniepaTuBHBIX cepBepoB HUILI «ITnanera» [187].

CryTHUKOBbIE (POTOCHUMKU MOICTUJIAIOINIECH MTOBEPXHOCTHU SIBJSIIOTCS OMHUM U3
BaXKHBIX UCTOYHUKOB MHGOPMALIMU, UCITOAb3YeMOM 151 TUAPOMETEOPOJIOrMYeCKOro
obecrnevyeHus: pa3IMuHbIX BUAOB paboT B ApKTuUKe U AHTapKTuKe. [ocymapcTBeHHbI
LHeHTp kocMmuueckoit ruapomeTeoposiorun (HULL «ITnaHera») Ha peryasipHoii OCHOBe
OCYIIIECTBJISIET OMEPAaTUBHOE KapTUpOBaHWE JIe0BOI 00cTaHOBKMU 10 Tpacce Cesep-
Horo mopckoro nytu (CMIT). OcHOBHBIE BBIXOAHBIE MH(OPMALIMOHHBIE TTPOAYKThI
crenyrouime:

— MOBUTKOBBIE PaaMOJIOKALIMOHHbBIE KapThl JIeIOBO OOCTAHOBKM Ha Tpacce
CMII (onepaTuBHOCTb JOCTAaBKM MOTPEOUTENIO B TeueHue 1 yaca);

— JIeKaJHble KapThl JIeA0BOK 006cTaHOBKU Mo Tpacce CMII nepenarorcs moTpe-
OUTENI0 B TEYEHUE OJHUX CYTOK IOCJIE 3aBePIISHUS MOCAeAHEN CheMKU ACKabl;

— MeCSYHbIE KapThl JIEJOBOI OOCTAaHOBKM MepeaaloTcsl MOTPEOUTENIO B TeUSHUE
CYTOK MOCJIe 3aBEPIIEHMUS MTOCTAEIHEN ChEeMKU.

Heob6xonumo Takke OTMETUTD CJIeAYIOIIMe BaXKHbIe BUAbI CIYTHUKOBOI MHMOP-
Maluu:

— aJIbTUMETPUs — HeoOXoauMa ISl OTpeaeIeHUS TOBEPXHOCTHBIX TEUEHUI B OT-
KPBITOM OKE€aHe U UX Me30MacIlTaOHO! NU3MEHYMBOCTH;

— TepMUYecKasl paIuoOMeTpusi — IMO3BOJSIET C BHICOKMM pa3pellieHUueM orpee-
JIITH T0JIe TeMIepaTypbl MOBEPXHOCTU OKeaHa, BKJIoYas OKeaHCKUe (GPOHTHI U BUX-
pu;

— BUIMMAsl CIIEKTPOMETPHUSI — HAa OCHOBE H3MEpEHUIi 1IBeTa OKeaHa MO3BOJISIET
MoJiyyaTh JaHHBIE MO XJIOPODWLITY ISl UCIOJb30BaHUSI B MOPCKUX OMOTeOXrMuUYe-
CKUX MOJEJISIX.
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1.2.7. Opranusanus npueMa, coopa 1 nepeaayu JaHHBIX

Bomnpockl obecrieueHusi TPOrHOCTUYECKUX MOApa3neleHUil JaHHBIMU HaOJII0-
JNIEeHUli U Opyroil onepaTuBHON MHMOpMaLUei, nepegaBaeMoil Mo CUCTeME CBSI3U, a
Tak>Ke BOMPOCHI paclpoCcTpaHeHUs 00paboTaHHOUW MHGMOPMALUU KOOPAUHUPYIOTCS
COOTBETCTBYIOIIIMMHU yrpaBieHusiMu Pocruapomera.

ITo kpyry OoTBETCTBEHHOCTM MMEETCS Ba YPOBHS MoapasneieHuit: [uagpomer-
1eHTp Poccuu — rosoBHOM LIEHTP U perMOHATbHbIE TUIPOMETLUEHTPHI.

CucrteMa cbopa U pacrpocTpaHeHUs okeaHorpaduiyeckoil nHbopmauun GyHK-
LIMOHUPYET Ha 0a3e cpenctB cBs3u Pocrumpomera, MUHUCTEPCTBA CBS3U U APYTUX
BEIOMCTB.

CucrteMa CBSI3M BKJIIOYAET CAEAYIOIINE LIEHTPBI U Y3JIbl CBS3U:

— TocynapcTtBeHHOe yupexaeHue «[aBHbI paqroMeTeOopOIOTUYECKUI LIEHTP»
('PML) B . MockBe, BBIMOJHSIOMMUIA (DYHKIIMY PETMOHATBHOTO y3Ja [JI00aabHOMN
cetu TenecBsi3u BMO u [naBHOro 1ieHTpa HallMOHAIbHOM CeTh Mo 0OMEHY OIepaTuB-
HOU TMIPOMETEOPOIOTNYECKO NHDOpMaIIUei;

— CIIy>k0bl aBTOMAaTU3UPOBaHHOU cucteMbl nepenaun aaHHbix (ACIII) B . Ho-
Bocubupcke, . XabapoBCKe, BBIMOIHSIONIME (PYHKIIMU PETMOHAIBHBIX Y3JI0B Teje-
cea3u (PYT) I'CT BMO;

— cayx06b1 ACTI]I, BeINOAHSIOIINE (PYHKIIMU TEPPUTOPUAIBHBIX LIEHTPOB cOopa
U pacnpocTpaHeHUs UH(pOpMALUKU MO0 30HAM COOTBETCTBYIOIIMX 30HATbHbBIX yIpPaB-
JICHWIA;

— ueHTtpaibHblie U KycTtoBble (LIPC u KPC) paauocraHiium, ycraHaBaMBaeMble
Ha TPYAHOAOCTYIHBIX U MOJSIPHBIX TUAPOMETCTAHIIUSX;

— LEeHTpHl cbopa uHpopMalluy MO BUaaM HabJwoAeHU (pusuyeckas okea-
Horpadusg u ruapomereoposiorus — BHUNTMU-MII; 3arpsg3HeHrue MOPCKOM
cpeasl — TOUH; mopckue nbabl — AAHWUMU; cnyTHukoBbie HaOaoneHus: — HULL
«ITnanera»);

— rocyaapctBeHHbI ¢oHa gaHHbIX (Tocdona), obecneunBarolii XxpaHeH1eE,
TMOMCK U BbIIaYy MHGMOPMALIMK B CUCTEMY pacipeaenieHHoro [ocdonaa;

— aBTOMATU3UPOBAHHbIE MYHKTHI IpUeMa CIyTHUKOBOW uHopmauuu (ATTITN).

OCHOBHYIO YacTh UH(MOPMALIMK, HEOOXOAUMYIO TSI TOATOTOBKU MPOTHO30B, CO-
CTaBJISAIOT MOCTYyMNAIOIIKE M0 KaHajiaM CBSI3U CBOAKM C JAHHBIMU HaOMOAeHUN (MpU-
3€MHBIX, a9POJOTUYECKUX, CAMOJIETHBIX, CITyTHUKOBBIX U Ap.), @ TAKXE CBOIKU 00-
pabOTaHHBIX AAaHHBIX (B YACTHOCTU aHAJU3bl U MPOTHO3bI, NepeJaBaeMble IPYTUMU
MPOTHOCTUYECKUMU LIEHTPAMM, B TOM YUCJIE U 3apyOexkHbIMU LieHTpamu). C yyeTom
peaabHOro pacnopsiika rnepeaadyu JaHHbIX HAOMOJeHUI U 00paboOTaHHBIX JaHHbBIX
MPOTHOCTUYECKUE MOAPA3ACTIeHUS OPraHU3YIOT HEMPEePbIBHBIN MpueM WHOOpMaIuu
C YUETOM MPUHSATHIX «CPOKOB OTCEUCHUS» TAHHbIX.

1.2.8. O6padoTKa nocrynawomieii uaGopManuu

OG6paboTka MH@OpPMALMK B MHPOTHOCTUYECKUX LIEHTPAX OCYIIECTBISACT-
Csl OT OJHOTO J0 HECKOJBKMX pa3 B CYTKM COOTBETCTBEHHO YHCIY CPOKOB HaOJIIO-
JIEHUI C yYeTOM peaslbHO# MOTpeOHOCTU B 00pabOTaHHBIX JAHHBIX U MMEIOIIEroCs
MaTepualbHO-TEXHUYECKOro obecrieyeHus . [1py MCIoab30BaHUU CITyTHUKOBBIX, Ca-
MOJIETHBIX U IPYTMX NaHHBIX, HE OTHOCSIIIMXCS K 3apaHee 3aJaHHBIM CPOKaM HaOJIio-
JIEHUI, cxeMa 00pabOTKM YCIOXKHSIETCS U YBEJIMYMBAETCS YMCIIO IIOBTOPEHUI LUK
00paboTKM.
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C y4eToM CTPYKTYpPHI U 3a/a4 ONepaTUBHOI 00pabOTKM CYIIECTBYET ABa YPOBHS
00pabOTKM U OTBEYAIOIIMX UM CPEICTB MAaTEMaTUYECKOTO O0ECIIeUeHUSI:

— nHGOpPMaLIMOHHO-JIoTHYecKast 00paboTKa;

— BbIUMCIUTENbHAsI 00paboTKa.

HNHudopmaiimoHHo-10rndeckass 00paboTKa BKIIOYAET BBHITOJTHEHHME CJISIYIOIIMX
3a/1ay;

— HaKoIUIeHUE, PACKOAMPOBaHUE, MIEPBUYHAs 00pabOTKa M CUCTeMaTU3alus I0-
CTYNAIOIIMX TaHHBIX, TEKYIIU KOHTPOJIb TIOCTYIUIEHUS TaHHBIX;

— IIOATOTOBKA MH(OPMAIIMHU IS PETUCTPallMM Ha KapTaxX, paclpoCTpaHeHUs 1
apxyuBalKu; obecrieueHre BblAauM JaHHBIX B KAHAJIBI CBSI3U U 00CIYy>KMBaHUE aBTOMa-
TU3UPOBAHHBIX pabounx MecT (APM) mporHo3ucTos.

C 11eJIbI0 TEKYIIEro KOHTPOJISI 32 KaYeCTBOM U KOJMYECTBOM MOCTYIaOIIe MH-
(opmaniu B mporpaMmax o06pabOTKU MMeeTCsl 010K ornepalyii, OCylIeCTBISIOMIUIA
pacreyarky CIMCKa CTaHIMI, OT KOTOPbIX HE MOCTYMUIM K YCTaHOBJIEHHOMY CPOKY
JaHHbIe HAOMIONEHUI, U colepKaHue 3a0paKOBaHHBIX COOOIIEHUI, a TaKXKe CBelle-
HUSI O KOJIMYECTBE U reorpacuyecKoM pacripeaeeHUM CUHOIITUYECKUX U a3POJIOT -
YECKHUX CTaHIMI, TaHHbIE KOTOPBIX ObUIM YUTEHBI ITPY CYETE aHaIM3a 1 ITPOrHO3a.

ITo pesynabraTam TEKyIIero aHan3a MOCTYIUIEHHS TaHHBIX COTPYTHUKAMM CITYXK-
OBbI CBSI3Y TPUHUMAIOTCS TIPEAYIIPEAUTEIbHBIC MEPHI.

IlepBuyHast 06paboTKa JaHHBIX MTPEAyCMaTPUBAET:

— HaxoxaeHue (Ormo3HaBaHME) B MOTOKE IMOcTymnalolleir nHpopmaum Tpedye-
MBIX BUJIOB IaHHBIX;

— pacKphITHE KOJOBBIX (DOPM;

— MpeaBapUTeIbHbIN KOHTPOJIb (UCKIIOUEHUE SIBHBIX 1e(HEKTOB);

— 3aMMCh COBOKYITHOCTU COOOIIEHUI (TeJlerpaMM) B MPUHATOM CTaHAAPTHOM
dopmare (popMupoBaHUe 0a3 TaHHBIX).

Coo01iieHus1, IoMelaeMblie B 6a3y TaHHBIX, YIIOPSI0YMBAIOTCS IO reorpaduye-
CKOI1 MPUHAJICXKHOCTY ITYHKTa HAOJTIOICHUI 1 10 BpeMEHU HaOJII0IeHUS.

KoHTposnb naHHBIX HabMOAEeHUI JOKEH oOecIieuyrBaTh UCKIOYeHUe (WU Uc-
mnpaBJjieHUe) 0OHApYKMBAaEeMbIX OLIMOOUYHBIX JaHHBIX. OH OCYIIECTBIISIETCS B IBa 3Ta-
ma. Ha mepBoM 3Tare mpou3BOAUTCS CpaBHEHME COOOIIEHHBIX TaHHBIX C TOMYCTH-
MBIMM TMIpEAeSIaMM, CpaBHEHME C IMPEAbLIYIIMMU TaHHBIMU, IIPOBEPKa COOOIAaeMbIX
KOODIMHAT B CYJIOBBIX CBOJKAX IMPUHAJIEXKHOCTU MX aKBaTOPUSM MOPEii 1 JIp.

Bropoii aTan BK/IIoYaeT MpOBEPKY B3aUMHOM COIIACOBAHHOCTH JaHHBIX Pa3jiny-
HBIX ITYHKTOB («TOPM30HTAJIbHBIIN» KOHTPOJIb). OH MOXKET BBIIIOJTHSTHCS KaK B BUJIE
CaMOCTOSITEJIbHOI OIepalli, TaK U B XOJie¢ OOBEKTUBHOIO aHaju3a I10Cjie HaKoIUIe-
HUS Bcelt HeOOX0AMMOM MH(pOPMaLIMU.

Bonee apdekTUBHBIM sABJISIETCS MPOBEICHUE Pa3HBIX BUAOB KOHTPOJIS (KOM-
IUIEKCHBI KOHTPOJIb), KOIJa pellleHre MO KaxXa0il 00Hapy>KeHHON OIIMOKe MpH-
HUMAaeTCsI Ha OCHOBE COITOCTABJICHUs MoKa3zaTesieil pa3HbIX BUIOB KOHTpos. Kom-
IUIEKCHBIA KOHTPOJIb JIOITyCKAaeT KaK He3aBUCUMYIO ITPOBEPKY JTaHHBIX HAOIIOACHUI
pPa3IMYHBIX BUAOB, TaK U COBMECTHYIO (KOMOMHMPOBAHHYI0) MX MPOBepKy. Kom-
IUIEKCHBIA KOHTPOJIb KaK OTIEIbHBII 3Tal 00pabOTKM OCYIIECTBUM JIUIIb ITOC/Ie Ha-
KOIUIEHUS BCEro o0beMa JaHHBIX.

BrruucnutenbHass o0paboTka obecrieunmBaeT pellieHHe 3alady KOMILIEKCHOTO
KOHTPOJISI UCXOAHOM MH(pOpMaIu, 00beKTUBHOTO aHaI13a U COrJIaCOBAaHMSI METEO-
POJIOTMYECKUX MOJIEH 1 YMCICHHOIO IIPOrHO3a.
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1.3. Opranu3zamusi okeaHorpauyeckoro oocayxkuBanusa B Poccun

1.3.1. O0mue noJ10KEeHNS

CTpyKTypa COBPEMEHHOI CHCTEMBI ONEPATUBHOTO 00ECIIEUCHUSI MOPCKUX OT-
pacieit 5KOHOMHMKH COCTOUT U3 TPEX MTOACUCTEM:

— MOICHUCTEMBI MOPCKHMX THIPOMETCOPOIOTUUSCKIX HAOIIONCHN HAa3eMHOTO 1
KOCMMYECKOTO Oa3rpoOBaHMS,

— MOJACHUCTEMBI cOopa, 00pabOTKM, TIepenadyn U XpaHEHUSI MOPCKOM THAPOMETEO-
POJIOTMIECKOM MHGMOPMAIINY 1 TaAHHBIX;

— MOICUCTEMbI MHTEPIIPETAIMN U JOBEACHUS MOPCKON TMAPOMETEOPOIOTHYC-
CKOIf MHOPpMAITIH 0 ITOTPEOUTEIIS.

KoHr1enryaabHO crcTeMa MOPCKOTO THAPOMETEOPOIOTHICCKOTO OOCITYy>KMBAaHUS
(MI'MO) ocHOBBIBaeTCS Ha ABYX OCHOBHBIX TTOJIOKCHMSIX:

— BO-TICPBBIX, OHA 0A3MPYeTCsT Ha CYIICCTBYIOIICH MPaKTHUKE OIEepaTUBHOM pa-
0OTBHI MOPCKMX MPOTHOCTUYECKMX IIEHTPOB, Ha pe3yJbTaTaX aHaJlIM3a COBPEMEHHBIX
TEHICHUWI W HAIIPaBICHUI Pa3BUTHUSI MOPCKOM METECOPOJIOTUU M OKeaHOrpadun 1
peraaMeHTHpYeTCs] HOPMAaTUBHO-IIPaBOBBEIMM TOKYMeHTaMu Pocrumpomera U peko-
MmeHpauusiMu BMO/MOK;

— BO-BTOPBIX, OHa OCHOBaHa Ha IMMPUMEHEHUM COBPEMEHHBIX MOJIEJIeH, METOIOB
¥ TEXHOJIOTWII aHaJn3a W IIPOTHO3a OCHOBHBIX TMAPOMETCOPOIOTUMICCKIX TTapaMe-
TPOB MOPCKOI CpebI.

OnepatnBHOE OKeaHOTrpachuIecKoe OOCTYKMBAaHIE OCHOBBIBACTCST:

— Ha MaTepHaIaX TUAPOMETECOPOIOTNICCKIX HAOTIONCHUIA;

— Ha 3HAaHWUM TUAPOMETEOPOTIOTHTICCKOTO PEeKIMa MOPSI;

— Ha JeTaJIbHOM aHaJIN3¢ YCJIOBUI (DOPMHUPOBAHUS TUAPOIOTNICCKIX SIBICHUIA;

— Ha Hay4YHO 0O0OCHOBAaHHBIX METOJAX MMATHO3a M IIPOTrHO3a MOPCKUX THIPOJIO-
TUICCKUX JICMCHTOB U SIBJICHUIA.

CucreMa omnepaTUBHOTO OKeaHOIrpadruuecKoro oOCIyKWBAaHUS IOJIKHA OBITh
CKOOPIMHMPOBaHA Ha HAIIMOHAJBHOM 1 MEXXIYHApOIHOM YPOBHSX 1 HaIlpaBJicHa Ha
YIOBJIIETBOPCHME OIEPAaTUBHBIX U HAyYHO-MCCIEIOBATeILCKUX MOTpeOHOCTel. OHa
IOKHA B MAKCMMAaJbHO BO3MOXHON CTeTIEHM MCITOIb30BaTh HanboIee COBpEMEH-
HBIC TEXHOJIOTMH HAOIIONCHUI, TEJIECBSI3U M METOIBI 00pabO0TKY NaHHBIX. OTIeIbHBIC
3JIEMEHTHI CHUCTEMBI JTOJIKHBI IUIAHUPOBATHCS M OCYIIECTBIISITHCS B COOTBETCTBUU C
MEXIyHapOIHBIMU 00s13aTeIbcTBaMu Poccum.

Ciryxx06a MOPCKHMX THAPOMETEOPOIOTMUECKIX TIPOTHO30B B cucTeMe Pocrumpomera
TIPEACTABIIICT CO0O0I pacIpeneICHHYIO CUCTEMY, BKITIOUYAIOIIYIO PSIT YIPEKICHMIA:

e [ocymapcTBeHHOE yupexneHue «lumpomerneHTp Poccum», sSIBIsIOIINiiCs TO-
JIOBHBIM YUYPEXICHUEM B 00JIACTH TUAPOMETCOPOJIOTMIECKIX ITPOTHO30B, OTHOBpE-
MEHHO BBITIOJTHSOINN (PYyHKIIMT MUpPOBOTO MeTeopoIorndeckoro eHrpa (MMII);

e yHcTUTYTHI Poctnapomera mopckoro npodpwis: AAHUN, TOWH, IBHUTMMU,
BHUNUTMU-MII, KacnMHUAII;

® MCXKpPETUOHAIBHBIC TEPPUTOPHUATBLHBIC OPTaHbI YIIPABICHUS 1 TTOABSIOMCTBEH-
HBIC UM IICHTPHI 10 TUIPOMETECOPOJIOTMI M MOHUTOPUHTY OKPYXKAIOIIEH CPEIBI.

B 3amauy Tux yapekaeHUil BXOIUT:

— cbop 1 00paboTKa TaHHBIX HAOIIOACHUIA;

— TIOATOTOBKA M BBIMMYCK KPATKOCPOUHBIX (10 72 1), cpeaHecpodHbIX (1o 10 cyT)
TIPOTHO30B,;
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— MOJATrOTOBKA JOJITOCPOYHBIX (OT Mecslia 10 rofa) U CBEPXI0JITOCPOYHBIX MPOT-
HO30B (Ha cpokM OoJjiee roja);

— co3JlaHue HayYHO-MEeTOAMYECKOl 0a3bl ONepaTUBHOIO oOecIieyeHusl MeTeo-
POJIOTUYECKMMU U OKeaHOIpachUUyeCKMMU JaHHBIMUA U MHGbOPMAaLIMEN O 3arpsi3HEHUU
MOPCKOM IPUPOIHOM CPENHI;

— pa3BUTHUE CUCTEM PETYISIPHOTO MOHUTOPUHIA COCTOSIHUSI MOPCKOW M BO3IYIII-
HOM cpenbl (KOCMUYECKOTo U Ha3eMHOIo 6a3upoBaHusl);

— UHTeTpalusi UMEIOIIUXCS Y BHOBb CO3[IaBaeMbIX PECYPCOB ISl Pa3BUTHSI OIle-
PaTUBHOIO TUIPOMETEOPOJOTUUECKOTr0 0becreueH s MOPCKO AesITeIbHOCTH;

— obecrieyeHre MHGOPMALIMOHHOIO B3aUMOACHCTBUS C Pa3IUYHBIMU BEAOM-
CTBAaMU Ha OCHOBE COBPEMEHHBIX TEJIEKOMMYHUKAIIMOHHBIX U KOMIIbIOTEPHBIX
CPENCTB;

— obecrieyeHue TOCTyIa MoJjib3oBaTeleil KO BCeil COBOKYITHOCTU MH(OPMALIMOH-
Horo (oHIa Mo MUpoBoMy OKeaHy;

— pa3BUTHE U CTaHAAPTU3ALMS CPEACTB MHOOPMALIMOHHOIO OO0CTYKMBaHUSI TO-
TpebuTteneii (moab3oBareseil) JaHHbLIMU U MHGOPMALIMOHHON MpoayKiuei (aHalIu-
3bl, IPOIHO3bI) O COCTOSIHUM U 3arpsi3HeHUM MUpPOBOro okeaHa v NMpUOPEKHbIX Tep-
PUTOPUIA;

— 0OMeH MHMOPMAIIMOHHBIMU TaHHBIMU B paMKax MEXIYHApOIHOIO COTPYIHM-
YECTBa, a TAKXKE Y4aCTUE B MEXIYHAPOIHBIX IIPOrpaMmax;

— OpraHu3alnusi YeTKOro B3aMMOJEHCTBUS C MOTPEOUTENSIMU (ITOJb30BATEISIMMU )
TUAPOMETEOPOJIOTMYECKON MH(OPMALIMHY, BKJIIOUask MApKETUHT IMOTPEeOHOCTE phIHKA
B MOPCKHUX I'MAPOJIOTHMYECKUX MPOrHO3aX.

Bropo noronpl SIBASIOTCS OCHOBHOI ONEpaTUBHON €AMHUILIEH TepPUTOPUATbHBIX
VYI'MC. OHU OTBETCTBEHHBI 3a MOATOTOBKY MPOTrHO30B U MpPeayIpexXaeHnit 00 orac-
HbIX siBeHUsIX (OS) mo cBou 30HaM OTBETCTBEHHOCTH.

1.3.2. CocTaB u conep:kanue HH()POPMANMOHHBIX MATEPHAIOB

IunpomMeTreoposiornyeckue MaTepuaibl, epenaBaeMble opraHamMu Pocruapomera
HapOJHO-XO3IMUCTBEHHBIM U JIPYTUM OPTaHU3alMsIM, Pa3/eisSIloTCsl Ha OlNepaTUBHBIC
U peXUMHBIE.

OnepaTuBHBIC MaTepHaIbl OCBEIIAIOT TEKYIIee M OXUAAEMOE COCTOSIHUE TUAPO-
METEOPOJIOTUIECKUX YCIOBUM, PEXKUMHBIC — IJIAaBHBIM 00pPa30M pa3IMYHbIC XapaKTe-
PUCTUKU TUAPOMETEOPOJIOTMYSCKUX JIEMEHTOB 3a OIpeAc/IeHHBIN TIepruoa BpeMEHHU,
MX U3BMEHYMBOCTD, TOBTOPSIEMOCTD U BEPOSITHOCTD IOSIBJICHMSI.

K omepaTuBHBIM THAPOMETEOPOTOTMYSCKIM MaTepuallaM, COCTaBISIEMBIM B Op-
raHax Pocrumpomera, oTHOCSITCS:

LITOPMOBBIE TIPEAYIIPEXKIECHUSI 00 OMACHBIX IIPUPOIHBIX SIBICHUSIX U KOHCYJIbTa-
LIMY O HEOJIArOMPUSTHBIX SIBICHUSX;

CBEIEHUsI O HAOIIOAABIINXCS U TEKYIIIUX THAPOMETCOPOIOTUYECKUX YCIOBUSIX;

aHaAJIM3bI U TIPOTHO3HI;

JIOJITOCPOYHBIN MTPOrHO3 JIGAOBHIX YCIOBMI, TeMIIepaTypbl BOJABI U IOJOXKEHUS
KPOMKM JIBIIA;

MPOTHO3 BeTpa 1 BOJTHEHUS MOPS;

MMPOTHO3 CPETHETOI0BOIO U CPEIHUX MECSTUHBIX YPOBHEI MODSI;

0030p TMAPOMETEOPOTOTUIECKOTO COCTOSTHUS MOPEit;

exXeMeCSYHbIe 0030phI IIITOPMOBOM IMOTOIbI (KOHCYIBTALIMU, CIIPABKN);
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JiefioBasi 0OCTaHOBKA B AHTapKTHKeE (KapThl) U [0 MOPSIM, OMbIBaloInM Poccuii-
ckyto Penepaninio (KapThl);

pPEeKOMEHIallMM O HAaWBBITOMHEHIIMX MapIIpyTax IIaBaHUs CyI0B B MOpPSX U
OKeaHax.

Db dHEKTUBHOCTD UCITOIb30BaHUST 3TUX MaTEPUAJIOB OMPEALIIIeTCs He TOJIbKO Ka-
YECTBOM, HO I CBOEBPEMEHHOCTBIO IMOJIYYEHUST M TOBEIECHUS 10 KOHEYHBIX TTOTPeOM-
Teseit. OnepaTuBHbIC JaHHBIE U MTPOIYKIIMS PaCIPOCTPAHSIIOTCS B pealbHOM pexkKriMe
BpeMeHU. [Ipu cocTaBieHUM ONEepaTUBHBIX THAPOMETEOPOJOIMYECKMX MaTepHaioB
JIOJIKHA MCITOJI30BaThCsl TEPMUHOJIOTHS, IIPUHSATasI B PocruapoMere u oTpaXkeHHasl B
COOTBETCTBYIOIIMX HACTABJICHUSIX U UHCTPYKIIUSIX.

K pexXuMHBIM TMIPOMETEOPOJIOTMYECKUM MaTepuasaM, COCTaBIsIEMbIM M U3/1a-
BaeMbIM opraHamu Pocrunmpomera, OTHOCSITCS:

— HayYHO-TeXHUYECKUE CIIPABOYHUKN U HOPMATHBHI;

— MOPCKHE TMIPOMETEOPOIOTMIYECKUE eXKETOTHUKH,

— aTJIachl M KapThl pacrpenejeHusl 110 aKBaTOPUU OCHOBHBIX TMIPOMETEOPOJIO-
TMYECKUX 3JI€MEHTOB;

— aTJIachl I10JIel BETpa 1 BOJHEHUS 110 MOPSIM, OMbIBatoluM Poccuio;

— TMIPOMETEOPOIOTMYECKUI U PHIOOIIPOMBICIIOBBII OI0JIIETEHM;

— TMIPOMETEOPOJIOrMYeCKre OIOJUIETEHU M PacUeTHbIE TaOIUIIbI, CIIPABOYHBIC 1
HaBUTAIIMOHHBIE TTOCOOUSI,;

— KaTaJIOTH JJaHHBIX 110 OKeaHorpaduu, METEOPOJIOTMH U CITyTHUKOBBIM Ha0JI0-
JIEHUSIM;

— CIIPaBOYHMKM I10 IIeJIb]y MOpeit;

— aTJIaChl OITACHBIX SIBJIEHUI IO MOPSIM.

PexxumHbIe (KIMMaTHUECKUe) MaTeprajibl 0a3upylOTCsl Ha MacCUBaX MHOTOJIET-
HUX JaHHBIX U XapaKTepM3YyIOTCs KaueCTBOM, CTEIIEHbIO aHau3a U 000OIIEeHUST UH-
(opMaru. DTH MaTepuabl pacpOCTPAHSIOTCS B 3aep>KaHHOM PEKUMe.

OnepaTuBHast U pexXuUMHass UH(popmauusl moapasaensieTcs Ha MHhOopMaluio
0O0I1IETO MOJB30BaHUS U crelain3nupoBanHylo. K nHdopmaiy o01ero mojb3oBa-
HUST OTHOCUTCS TeKyIllasi M1 TpOrHocThYecKas MHpopMalysi, oopadoTaHHast 10 CTaH-
JAapTHBIM METOIMKaM W IepelaHHasl HUPKYJISIPHO B COOTBETCTBUU C HOPMATUBHO-
MPAaBOBBIMU JIOKYMEHTAaMM, YTBEPXKIEHHBIMU POCTHAPOMETOM M Ha OCHOBE YTBEPXK-
JIEHHBIX CXEM €€ TOBEICHUSI 10 3aMHTEPECOBAHHBIX OPraHU3alIii.

IMon crienmanu3upoBaHHOM MHGOPMaIIUeil TOHMMAETCs 1iejieBas nHbopMaIus,
MoJIy4eHHast, 00paboTaHHass U 0000IIeHHasl MO CIIeLMAJIbHBIM TPeOOBAaHMSIM 3aKa3-
YUKOB, BJIEKYIIIUM 3a COOOI JOTIOJHUTEIbHBIE 3aTpaThl Ha e¢ MoJlydeHHne, pa3padboT-
Ky CIeIIMaJbHBIX METOIO0B OOOOIIEHUS, WU MTPOBEACHMS JOMOJHUTEIbHBIX padoT
C TIpUMEHEHUEM HOBBIX METOJIOB MAaTeMaTHUYECKUX aHAJIM30B, TOATOTOBKY COOTBET-
CTBYIOIIIMX PEKOMEHIAINI, aHATUTUIECKUX 0030pOB, CITPAaBOK, 9KCIIEPTU3 U JIP.

Mopckas nHdopmalus IeJUTcs Ha:

— peryJsipHy1o MH(MOPMAIIUIO, BHITYCKaeMYIO 110 3apaHee YCTAaHOBJIEHHOMY ILIaHY;

— BIM30IMYECKYIO MH(POPMALIMIO, BBIITYCKAEMYIO 110 pa30BbIM 3aIIpocaMm;

— 9KCTPEeHHYI0 MH(pOPMAIIMIO, CBSI3aHHYIO C BBITYCKOM IIpEAYIpekKaeHUil 00
ornacHbIX sBieHusIx (O).

O0BbeM BbIITycKaeMoil MHGOPMAIMKM U TOPSIIOK Tepeaadyu ee MOTPeOuTesIM
yCTaHaBJIMBAaeTCsl TUIAHAMU-CXeMaMy OOCIYXXMBaHUS 1 COTallleHusIMu Mexny Poc-
TUIPOMETOM M COOTBETCTBYIOIIMMU BEIOMCTBAMU M OIIPEIEISICTCS XapaKTepoM
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MX ITPOM3BOJICTBEHHON NESTebHOCTA U CTEIEHbIO 3aBUCMMOCTU OT TMIPOMETEOPO-
JIOTUYECKUX YCIIOBUIA.

[To MecTy neicTBYS pa3anyaloT MPOTrHO3bI IS IyHKTa (IIOPT, MECTOHAXOXIECHUE
Cy/IHa, IPUMOPCKUI1 HACEJIEHHBIM MyHKT U Ap.), pailoHa (aKBaTOPUU MOPsI WJIM OKea-
Ha) WY BIOJIb MapIlIpyTa IIaBaHusI CyJIHa WA OYKCUPOBKY KaKUX-JIMO0 HECAMOXO/I -
HBIX 00bEKTOB (KpaHOB, TJIaByYMX JOKOB U AP.).

[To BpemeHHU HeiicTBUST pa3iMyaloT IMPOrHO3bl HA 3alaHHbBIN MPOMEXKYTOK WIN
MOMEHT BPEMEHM U INTOPMOBBIC MPEAYIIPEKACHUSI, BHIITyCKaeMble HE3aBUCHUMO OT
BPEMEHU CYTOK TP YyIpo3e Bo3HUKHOBeHUsT O,

Bce porHo3bl yCJI0BHO MOXXHO pa3fe/iuTh Ha JBe OOJIbIINE KaTeTOPUM: IPOrHO-
3Bl SIBJICHUI W IIPOTHO3bI BEJTUYMH.

ITporHo3bl MepBoii KaTeropuu XapakTepusyroT GakT BOSHUKHOBEHUSI SIBJICHUS.
OHM 0OBIYHO OTHOCSITCSI K IPOTHO3Y OINACHBIX SIBJICHUI, TaKUX, KaK IlyHaMH, CUJIb-
HBII «TATYH» W IPYTUX ONACHBIX SIBJICHUIA.

[IporHo3bl BTOpOii KaTErOPUM XapaKTepU3yIOT KOJIMYECTBEHHbIC 3HAYEHUSI TOTO
WJIA MHOTO THIPOMETEOPOJIOTMUYECKOTO 3JIEMEHTa B OIpeAeIeHHbINA (YIIPEXKICHHbII)
MOMEHT BPEMEHU, OTHOCSIIErocs K GUKCMPOBaHHOM MPOCTPAHCTBEHHOM TOYKE MJIU
YCPEIHEHHOT'O 110 HEKOTOPOMY pailoHy Mopsi. TAKMUMM 3JIeMeHTaMU MOT'YT ObITh, Ha-
MpUMep, TeMIIepaTypa BOAbl Ha MOBEPXHOCTU MM Ha HEKOTOPOM TOPU30HTE MODS,
BEKTOP CKOPOCTU TEUEHMSI 1 T.II.

Ho B neiicTBUTEIPHOCTH MPOTHO3 SIBJICHUS 1 IIPOTHO3 BEJIMYMHBI 4YacTo (DOpMU-
PYIOTCSI OMTHOBpeMeHHO. Harnprmep, MOXHO ITPOTHO3UPOBATh caM (PakT BOZHUKHOBE-
HUS LIyHaMU, a MOXKHO MPOTHO3MPOBATh U €r0 XapaKTEePUCTUKM.

Tunpomereoposiornyeckure MporHo3bl, COCTaBIsSIEMbIe B MPOrHOCTUYECKUX MOAPa3-
neneHusix Pocrumpomera st pa3IMuHbIX TPYIIIT TOTPeOUTENIeH, TOapa3ae/IsTioTCs Ha:

— MPOTHO3bI, COCTaBJIsIEMbIE PETYJISIPHO COIIACHO IJIaHAM I10 CBOEI 30HE OTBET-
CTBEHHOCTH,

— MPOTHO3bI, BBIITYCKAaeMble MO 3asiBKaM OOCJYXKMBaeMbIX OpraHM3allMii Ha
OIpe/ie/IEHHBII Mepruol BPEMEHU 110 KOHKPETHOMY MapIIpyTy, pailoHy, aKBaTOPUU U
T.JI. C y4eTOM crieliuUKHU 1 XapaKTepa IMPeaCTOSIIIIX OIepallnii.

Mopckue THAPOJIOTMYECKe TTPOTHO3bI M0 MPOIOJKUTEIBHOCTA CBOETO Jeii-
CTBUSI ACJIATCS Ha:

— KPaTKOCPOYHBIE ITPOTHO3bI (OT HECKOJIbKMX YacOB 10 IBYX CYTOK);

— MPOTrHO3bI Mano 3a0J1aroBpeMeHHOCTH (OT ABYX 10 15 CyTOK);

— JOJTOCPOYHBIE MPOrHO3bI (OT 15-1 CYyTOK 110 Toja);

— CBEpXIO0JTOCPOUYHbBIE TPOTHO3bI (OT rofa u doJiee).

I'MO MopcKux oTpaciieii 95KOHOMMKHM perjlaMeHTUPYETCs COMIalleHUSIMU (IOT0-
BOpaMM) MeXJy IMPOTHOCTUYECKMMU opraHaMu Pocruapomera u 00CTyXKMBaeMbIMU
opranuzauusiMmu. 'MO opraHusyeTcst ¢ y4eTOM:

a) coctaBa MHGOpPMaIMU — UHGOpMaLKs 001ero Ha3HAYeHUS U CIeUaTIU3UPO-
BaHHasi “”HOOpMaLIKS;

0) ycJoBMIt 00CIy>KMBaHUSI — OECIUIaTHO, MO OTAEIbHBIM MporpaMmam (corja-
LIEHMSIM) U 110 IOTOBOPaM;

B) peXMMa IMpeaocTaBieHss MH(POPMAILIMOHHBIX MaTepUaJIOB — I10 PErJIAMEHTY,
1o 3anpocy (3asiBKe).

PocruapomeTr U moaBEIOMCTBEHHBIE €MY YUPEXKIACHUs YITOJHOMOYEHBI OKa-
3bIBaTh YCJAYTHM 110 MPEIOCTAaBICHUIO I'MIPOMETEOPOIOrnUecKoil nHbopMalnuu
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B cooTBeTCTBUU ¢ DemepaabHBIM 3aKOHOM «O pasMelIeHN! 3aKa30B Ha MOCTaBKH
TOBapOB, BBIMOJHEHUE PadOT, OKa3aHUE YCJIYT JJs TOCYAAPCTBEHHBIX U MYHUIIM -
nanbHbIX HYXI» (Ne 94-D3 ot 21.07.2005 1). CorjlacHO 3TOMY 3aKOHY, IOJIb30BaTe-
JIM TUAPOMETEOPOIOrMYeCKOi MH(pOpMalMy BIIpaBe 3aKJII04yaTh KOHTPAKTHI Ha Ipe-
JIOCTaBJIEHHE YCIIYT T10 TUAPOMETEOPOJIOTUIECKOMY O0ECIIEYeHUIO C OpraHU3alusIMU
u yupexxnenus: Pocruapomera 6e3 poBeieHUsI KOHKYPCOB.

Ecnu npousBoncTBeHHas WX Apyrasi OpraHu3alusl 3aMHTEPecoBaHa B MOJyJe-
HUU MPOTHO30B WJIU JAPYTUX THAPOMETEOPOJOTMUECKUX MAaTepUAIOB C aKBaTOPUM,
obcayxxuBaemoit HeckoJabkuMu YI'MC, To nopsiiok ee odecreueHus ycTaHaBJIMBaeT-
cs HayaJbHUKOM YI'MC, Ha TeppUTOpHU KOTOPOTO HAXOIUTCSI PYKOBOSIIMI OpraH
3aMHTEPECOBAHHOIM OpraHM3alInu.

TunpomeTeoposornueckoe oocimyxxuBanue agmuuucTpanuu [Ipesuaenta, Ipa-
BUTEJIbCTBA, MMHUCTEPCTB U BEIOMCTB, PACIIOJIOKEHHBIX B I. MOCKBe, OCYILEeCTBIISI-
erca I'Y «[ugpometueHtp Poccunr», a denepanbHbie, 00JacTHbIE U APYTrUe OpraHbl
npeanpusatus — repputropuaibibivu 'Y YITMC (HIT'MC).

Tunpomereoposornueckrie MaTepuaibl JOBOASTCS 10 PYKOBOJCTBA MOPTOB, PhI-
0OJIOBHBIX MPOU3BOACTBEHHBIX MPEANPUITUI, HePTerazono0bIBalOIINX IIATHOPM,
CY/IOB B MOpP€ U T.II. CPEICTBAMHU CBSI3W TMX OPraHU3aIMii WIK Yepes3 IMPOKOBeIla-
TeJIbHBIC paluoCTaHIIMU. B ApKTHKe 1 AHTapKTHUKE Tlepenadya 3TUX MaTepuaioB Ipo-
M3BOAMTCS I10 Paaio B OCHOBHOM PailOHHBIMU PaJMOMETEOPOIOrMYeCKUMHU LIeHTpa-
MM U aHTapKTUYECKUMU CTaHIMsIMU Pocrunpomera.

[Ipu yrpo3e onacHbBIX IPUPOIHBIX SIBICHUI TOBEICHUE IITOPMOBBIX ITPEIYITPEXK-
JNEeHUI U ApYyroit cpoyHOil MHMOPMAIIMU MPOU3BOJUTCS MO CXeMaM, YTBEPXKICHHBIM
PYKOBOJIUTENIIMU aTIMUHUCTPATUBHBIX LIECHTPOB.

Hdna ouenku pesarenpHoctu 'Y YIMC (LII'MC) u apyrux ornepaTHUBHO-
MPOU3BOJCTBEHHbBIX OpraHU3alMi U IS LiesIe TPUHSITUS YITpaBJIeHUeCKUX pelleHU
B ONIEPaTHUBHOM PEXMME Ha MPOTSDKEHUU Tolla 3TH OpraHM3alliK JTOJDKHBI €XKeKBap-
TaJIbHO MPEACTABIATh B POCTUAPOMET OTYETHI O pe3yibraTax CBOCH AESITEIBHOCTH B
COOTBETCTBUU C YTBepKAeHHBIM [lepeuHeM Hanbosiee BaxKHOIM ONlepaTUBHOM MHGOD-
Maluu ISl TOABEACHUS UTOTOB NeSITEIbHOCTH.

1.3.3. Ilopsa0K NOATOTOBKH M BBIMYCKA NMpeaynpeKaeHuii 00 ONacHbIX THAPOMETE0-
POJIOTHYECKHUX SIBJIEHUSIX

Ipenynpexnenue 06 O cocTaBiagIOTCS Ha OCHOBE IETAJIbHOTO aHAIU3a JUarHo-
CTUYECKOM U IIPOTHOCTUYECKON MH(MOPMALIMU O IOroAe U COCTOSHUM IMOBEPXHOCTU
MOpEil ¥ OKEaHOB C IMPUMEHEHMEM COOTBETCTBYIOIIMX IIPOTHOCTUYECKUX MOJIEICH U
naHHbIX Kartanora KpuTepueB OMACHOCTU MOPCKUX IMIPOJOTMYSCKUX SIBJICHUI, KO-
TOPbIE CUCTEMATUYECKU IIPOBEPSIIOTCSI U IOIOJHSIIOTCS HA OCHOBAHUM YTOYHEHHBIX
VI HOBBIX CBEIACHUIA O TToKa3aTesisax ornacHocTu saeineHuii. Ipenynpexnenue oo O
BKJIIOYAETCs B €XKEIHEBHbIM ITMIPOMETEOPOIOTMYECKUI OIOJIETEHb.

[opsinok aeiicTBUiA MPOrHOCTUYECKUX opraHoB Pocruapomera npy BO3HUKHOBE-
Hun O onpenensieTcst B COOTBETCTBUU C «ITopsiakoM IeiicTBUI OpraHU3alyil U yapek-
neHuii PocruapomMeTa Mpy BOZHUKHOBEHUM OIACHBIX IMPUPOAHBIX (THMAPOMETEOPOIIO-
TMYECKUX U reinoreousnyeckux) sasiaeHuin» [156]. TeppuropuanbHble YIIpaBIeHUs
M0 TUAPOMETEOPOJIOTMM M MOHUTOPUHTY oKpyxkarorieit cpensl (YI'MC) Pocruapome-
Ta pa3padartbIBaloT (YTouHsI0T) nepedeHb OS 1o Tepputopun 00CIyKMBaHUS CYyObEKTOB
Poccuiickoit Deaepaliny ¢ y4eTOM MECTHBIX ITPUPOIHO-KIMMATHYECKUX OCOOCHHOCTEM
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¥ dKOHOMUYecKUX yciaoBuii. Ha Mopsix, okpyxaroiux tepputoputo Poccuu, BcTpeya-
etcs 13 BugoB Of, 3a KOTOPLIMU BeAyTCS PETyJIsipHble HAOMIOAEHHS ¢ LIeJIbI0 UX OOHa-
PYXEHUsI, IPOTHO3UPOBaHUS U TIpeaynpexaeHus. K HUM OTHOCSITCS IlyHaMU, CHJTbHBIC
BETPbI, CUJIbHOE BOJIHEHME, IITOPMOBBIC HATOHBI, CUJIBHBIA «TSITYH» B ITOPTaX, CJILHOE
o0JIeiecHeHHe CYIOB, 9KCTpeMaJIbHBIC JIEJIOBbIE YCIOBUSI B paiioHe ITOpToB U 1p. Bee atn
SIBJIEHMsI (DUKCUPYIOTCST HA3eMHBIMU M KOCMUYECKUMU cpeAcTBaMu HabmoneHuid. [pu
peanbHOi yrpo3e BodHUKHOBeHUsT O orepaTrBHO-IIPOM3BOACTBEHHbBIC OpraHU3alliy
Pocrunpomera HeMeIIEHHO BBIIYCKAIOT NPEYIIPEXIEHUE C YKa3aHUEM BPEMEHU BO3-
HUKHOBEHUSI, TTPOIOJIKUTEIBHOCTH M MHTEHCMBHOCTH TiporHosupyemoro Of1. Ha ocHo-
BE TIPEAYNPEXACHUS OPraHM3aly U TOJDKHOCTHBIE JIMIIA IIPUHUMAIOT PELIeHUE O TIPO-
BEICHMM 3BaKyallMOHHBIX 1 3aIIUTHBIX MEPOTIPUSTHIA.

IIITopMoBbIe coOOIIEHUST TTOAAIOTCST HAaOMI0IaTeIbHBIMU MOAPA3AEACHUSIMU B
cootBeTcTBUU ¢ KpuTtepusimu OA. Kputepuu O ycraHaBiauBaroTcs 100 MO BEPOSIT-
HOCTU BOBHUKHOBEHMUS SIBJICHUI, TNOO «TUPEKTUBHO» C YIETOM Pe3YJIbTATOB aHaIM3a
JAHHBIX TUAPOMETEOPOJIOTMUECKUX HAOIIOACHUIA 32 MHOTOJIETHMI TTepro. [1pu aToM
kputepuu OSl 1160 MPUHUMAIOTCS €AUHBIMM JUISI BCEU TEPPUTOPUU CTPaHbI, MO0
yCTaHaBIMBaOTC AU hEPEeHIIMPOBAHHO JIST PA3IMYHBIX (DU3UKO-TreorpaduIecKux u
MPUPOTHO-KIMMATUIECKIX PAalilOHOB.

IIpencraBnenue B8 MUC Poccuu ruapomereoposorndeckoit uHpopmamnmu oo O
¥ MHGOPMALMK O 3arpsiI3HEHUH MOPCKOM cpenbl ocylecTisger Pocrunpomert. Teppu-
TopuanbHbIM opranaM MYC npenocTaBieHue 3Toil MHGOPMALIMKM OCYILECTBIISTIOT Op-
raHU3alUM U YIPEXKIECHUS TEPPUTOPUATbHBIX OpraHoB yipaBieHus Pocruapomera.

IMepeuyens u kputepun OS1, a TaKKe aapeca Moga4YM ITOPMOBBIX COOOIIEHMIA T0-
BOJISTCS IO CBEACHUS KaXI0Tr0 CETEeBOTO HabtomaTeibHOro moapasneneHust. Ltop-
MOBBIE COOOIICHMS TTOAAIOTCS HAOIIOAaTeIbHBIMU TTOAPa3AeIeHUSIMU B COOTBET-
ctBuM ¢ Kputepusasmu OS5I, ycraHoBiaeHHbIMU cooTBeTcTBYIOIMMU YIMC (LIT'MC).
O0o00611eHMe pe3yabraToB HabaoneHuit 3a O B LieHTpax 00pabOTKU BeAETCs 0 eau-
HbIM Kputepusm O4.

B KoHIIe Toa OATOTaBIMBAETCS OTUYET, B KOTOPHIN BKItovyatoTcs Bece O, B ciry-
yae BOZHMKHOBEHUsI YHUKAJIBHOTO, peaKo moBTopstolierocss O cocraBisieTcs 6onee
MOJAPOOHBIN OTYET C OMMCAHUEM YCIOBUII BOSHUKHOBEHMS U Pa3BUTUS SIBJICHMS, C
MNpWIoXeHUueM KapTorpadguyeckoro Marepuaia, TaHHbBIX METEOPOJOTMYECKUX CITYT-
HUKOB M paauosiokaTopoB. [Ipu onmvcaHuy TPpUYMHEHHOTO yiliepOa B OTYET BKIIIOYA-
FOTCSI TAKXKE CJICAYIOIINE CBEACHUS:

— aBapuy Y IPOUCILIECTBUS, TPUIMHHUBIIKE YIIIEPO MOPCKUM OIEePALIUSIM;

— pa3pylleHue COOpYKeHUI1 Ha Iebde, MoBpeXkIeHNe OePErOBbIX COOPYKEHUIA;

— 3HauyMTeJIbHbIE TPOCTOM CYIOB B palioHax paboT (He MeHee 7 AHEel) 1 mopTax
(He MeHee 3 IHEN);

— oTkJIoHeHMe Ha 10 mHeit u 6ojee OT cpelmHeil MHOTOJIETHE! IaThl Hayauaa v
OKOHYaHMSI HaBUTALlUKM Ha MOPSIX 1 MOPCKUX YCThSIX PEK;

— MOATOIJICHUE TOPOAOB M HACEJEHHBIX ITYHKTOB, KPYITHBIX IMPOMBIIIJIEHHbIX
MPEaNPpUITHIL Ha ToOepexkbe U B MOPCKMX YCThSIX PEK;

— aBapuu, CBSI3aHHBIE C 3aJITTOBBIM BHIOPOCOM 3arpsi3HSIIOIIMX BEILIECTB B MOPE.

1.3.4. Opranuszamus cucrembl npeaynpexaenus o ynavu Ha /lansnem Bocroke

Cucrema npenynpexaeHus o nyHamu (CIIL) sBaseTcs yacTbio MeXBeIOM-
CTBEHHOM (PYHKIIMOHANbHOM TOJACUCTEMBI TIpeAyIpexXaeHnsI o yHaMu EnunHoii
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roCyJIapCTBEHHOM CHUCTEMBbI TIPEAYIPEXKACHUS W JUKBUIAIIUKM YPE3BbIYAHBIX CH-
tyanuii (OIT PCYC-IIYHAMMN).

®ynkunonuposanue CITL[ ocyiecTBasieTcs: B COOTBETCTBUM C (heaepaJbHBIM
3aKOHONIATEIbCTBOM U NPYTUMU (heiepaTbHBIMU U TEPPUTOPUATBHBIMU HOPMATUB-
HBIMM aKTaMHU.

K cunmam u cpencram ®IT PCYC-LIYHAMMW oTHOCATCST LIEHTPHI LIyHAMH, Jie-
JKYpHBIE CMEHBI TEPPUTOPHUATIBHBIX YIIPaBIEeHUIA, MOPCKUE TMAPOMETEOCTaHIIMU U
nocthl Pocrugpomera, celicMuyeckue ctaHuuu leodusndeckoit cayxosl PAH, op-
raHu3anu MuHKOMCBsI3M Poccuu, LEHTPHI YIIpaBJIeHUsT B KPU3UCHBIX CUTYallUsIX
JanbHeBOCTOUHOro perrnoHanbHoro HeHTpa MYC Poccun v riaaBHbIX yIpaBieHU
MUC Poccuu no CaxanuHckoii, Kamuatckoit odnactam u IlpumopckoMy Kpato,
JEXYPHO-IHCIETYSPCKUE CIIY>KObI aIMUHUCTpaLInii cyobekToB Poccuiickoit Denepa-
LMY 1 MyHULIMIAJIBHBIX 00pa3oBaHuil B JlaJIbHEBOCTOYHOM PETHOHE.

DyHKIMKM MeXAy deaepalbHbIMU OpraHaMy MCTIOJIHUTEIBHOM BIACTH M Opra-
HU3ALUSIMU, OCYILECTBIISIOIIMMU COBMECTHYIO JiesiTeIbHOCTh B pamkax DIT PCUC-
LIYHAMMW, pacrnipeaeneHsl ClIeayioLnuM 00pa3oM.

Poceudpomem obecneuusaem:

— pa3paboTKy MpeIOKEHUI M0 peain3allii ToCyIapCTBEHHON MOJUTUKU B 00-
JIACTU TPEAYIPEXACHUS O IIyHAMU;

— uHpopmuposanue [IpaButenbctBa Poccuiickoit @enepannu 06 yrpose Bo3-
HUKHOBEHMSI, (DaKTaX, XapaKTepUCTUKAX U MIPOSBICHUSIX IlyHaMU Ha TEPPUTOPUSIX;

— oburee pykoBoacTBo aesitenbHOCThio PIT PCYUC-LIYHAMMW u ocyiecTBiie-
HUE KOHTPOJISI BBITIOJIHEHUS 3a1a4 T10 MPEAYIIPEKACHUIO O IlyHAMMU;

— OpraHu3alrio HeMpepbIBHBIX HAOIIONEHUI 32 YPOBHEM MOpS ISl OOHapyXe-
HUSI BOJIH IIyHaMU;

— HabMIoIeHe 3a paclpoCTpaHEHUEM IIyHaMHU 110 JaHHBIM HEIOCPEICTBEHHOM
PErucTpaluy U3MEHEHUs YPOBHS MOPS U APYTUX TUAPO(PU3NYECKUX 1APAMETPOB;

— CBOEBpEMEHHOE IPEeayNpeXIeHNe M0 JaHHBIM CEMCMUUYECKUX U THIPOME-
TEOPOJIOTUYECKUX cTaHIMil Poccum, a Takxke 3apyOeXHBIX CIIyKO Mperynpexkie-
HUS O IIyHaMU COOTBETCTBYIOIIMX OPraHOB MCIIOJHUTEIbHOM BiacTu [laqbHEeBO-
CTOYHOI'O peruoHa, MpeanpusiTUuii, opraHu3auuii U yuypexaeHuit B CaxaauHCKOMN
u Kamuarckoit o6actsax u [IpyMopckoM Kpae 0 BepOSITHOM BO3HMKHOBEHUM 11y-
HaMU MpU MOABOIHBIX 3€MJICTPSCEHUSX B HalibHEell 30He, T.e. B pailoHax Tuxo-
ro oKeaHa, pacHoJIOXEHHBIX Ha ynaneHuu cBoie 1000 KM OT ceiicMOCTaHLIMU
ITetponaBnoBcka-Kamuatckoro u cBeiie 3000 kM ot ceiicMmoctaHuu FOXHO-
CaxaJlMHCKa;

— BBIITYCK TIPEAYNPEKIeHUI 00 yrpo3e IlyHaMu B CIydasix OOHApy>KEeHMS IlyHaMK1
10 TaHHBIM HAOJII0OIEHUI 32 YPOBHEM MODSI;

— pacyeT pacIpoCTpaHEeHHUs BOJIH I[yHaMHW M UX XapaKTePUCTUK, OIpeae/ieHue
OKOHYAHMSI YTPOXKAaeMOTIo Meproaa U OTMEHY IpeaynpeXIeHuid O [yHaMu, B TOM
yucie o0baBIeHHbIX [eodpu3nyeckoii ciyxxooit PAH;

— OIlepaTMBHOE U HayYHO-METOIMYECKOEe B3aUMOIEUCTBHIE CO CIIy:KOaMU TIpey-
MpeXKIeHMS O IlyHaMU 3apyOekKHbIX CTpaH B paMKax ydactust Poccuu B MexayHapos-
HOIM crcTeMe MpeaynpeaeHus o liyHaMu B THXOM oKeaHe, IeMCTBYIOIICH IO 3r1-
ol MexnpaBUTENbCTBEHHOM okeaHorpaduyeckoit Komuccuu (MOK) KOHECKO;

— OpraHM3alrIo U AeSITeIbHOCTD LIEHTPOB MPeayIpexXaeH s o IiyHaMu B FOxHO-
CaxanuHcke, [TerponaBioBcke-KamuaTtckom u BiagusocToke;
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— HaKoOIUIEHUE, aHaIu3 U 00001IeHre MHhOPMALIMU O IIyHaMU;

— MPOBEACHUE HayYHO-UCCAEA0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX PadoT,
CBSI3aHHBIX C M3yYeHUEM TMAPOGU3NYECKUX YCIOBUI pacpoCTpaHEHUs LlyHAMU U
CO3[laHUEM CUCTeMbI HaOIIOACHMUS 3a PACIIPOCTPAHEHUEM IIyHaMU B OTKPBITOM OKea-
HE U 'y TTIO0ePeXbs;

— pacIpocTpaHeHue Cpelud HaceJeHUs] MPUMOpCcKux pailoHoB [danbHero Boc-
TOKa 3HAHUU O IlyHaAMU.

Teppumopuanvhoie opeanvt MYC Poccuu:

— OPTraHM3YIOT MPU HEOOXOAMMOCTU COBMECTHO C OpraHaMM HCITOJHUTEb-
HoOil Bractu cyobekToB Poccuiickoit @enepanuu B JJaqibHEBOCTOUHOM pEerMoHe
MEpPONPUSTUS 10 PBaKyalluyd HaceJIeHUs, MaTepPUATbHbBIX U KYJBTYPHBIX LIEHHOCTEH
U MpOBeNeHUe APYTMX HEOTJOXHBIX pabOT, HampaBAeHHBIX Ha 3alllUTy HaceJeHUs U
YMEHbIIEHUE yiliepOa OT IlyHaAMU;

— OPraHU3YIOT U OCYIIECTBJSIOT pabOThI MO MPEaYNPEXKIECHUIO U JIUKBUIAIIUU
MOCJIEACTBUMN Ype3BbIUAHBIX CUTYaIIUIA, BBI3bIBAEMBIX IIYHAMU;

— OPraHu3yloT METOIMYECKOEe PYKOBOJICTBO U KOHTPOJIb P PelIeHUU BOIIPOCOB
1o 00yYeHHIO HAacCeIeHUS B 001aCTHU 3allUThl OT YPE3BbIUAMHBIX CUTYaALIUIA.

Teoghusuueckas cayucoa PAH obecneuusaem:

— HabJIoIeHue 3a MOJBOAHBIMU 3eMJIETPSICEHUSIMU B palioHax Tuxoro okeaHa u
CBOEBPEMEHHOE ONpe/esieHe BEPOSTHOCTY BOZHUKHOBEHMS IlyHAMU B pe3yjbTare
ATUX 3eMJICTPSICEHUIA;

— IpeAcTaBjeHMe MO 3asiBKaM OpPraHoB BJIACTU U 3aMHTEPECOBAHHBIX Opra-
HU3aLUU pacYeTHBIX JaHHBIX O BEPOSTHBIX, B TOM YMCJIe MaKCUMaJIbHO BO3MOX-
HbIX, 30HaX 3aToleHus1 Ha JlaJibHEBOCTOUHOM mobepexbe Poccuu B pesynbrate
LIlYHAMU;

— CBOEBpPEMEHHOE MpeaynpexIeHne OpraHoB BJIACTH, a TaKXe MPeANpUSITUIA,
opranuzauuii u yupexaeHuii B CaxanuHckoit 1 Kamuarckoit oonactsax u Ilpumop-
CKOM Kpae O BEPOATHOM BO3HUKHOBEHUHU LIyHAMM MO JAHHBIM CEACMUYECKUX CTAH-
LU TIPY TIOJBOAHBIX 3EMJICTPSICEHUSIX U IPYTUX CEHCMUYCCKUX IIyHAMUTCHHBIX sIBJIC-
Husx B Tuxom okeaHe B OJIMXKHE# 30He HeIoCcpeaCcTBeHHO Y OeperoB Poccuu B SImoH-
ckoM, OxoTckoM U bepuHroBoM Mopsix U paifoHax Tuxoro okeaHa, pacroJ0XeHHbBIX
B npeaenax 1o 1000 km ot ceitcmoctanuuu INetponasioscka-Kamuarckoro u go 3000
KM OT ceiicMocTaHiuu FOxHo-CaxanuHckKa;

— nepenayy opraHaM Pocruapomera uHboOpMaluy 0 BpeMEHM, MECTE U MarHu-
TyJe MOABOAHOIO 3eMJIETpsSICeHUs B J1000M pailoHe Tuxoro okeaHa He mosaHee 10
MUHYT C MOMEHTa PEerucTpaliy 3eMIeTpsiceHusl B OMKHel 30He U 20 MUHYT — B
nIajabHel 30HeE;

— LlyHaMUpaliOHMPOBaHUE TEPPUTOPHUIA U BblIaya 3aMHTEPECOBAHHBIM OpraHaMm
yIpaBJ€HUs, IPEANPUSATUSIM U OpraHU3alUsIM PeKOMEHIalMil o 6e30macHoi nes-
TEJbHOCTU B MPUOPEKHON 30HE Ha IIyHAMUOMACHBIX TEPPUTOPUSIX (COBMECTHO C Ha-
YUYHBIMU YUpexaeHusiMu Poccuiickoii akagemMuu HayK U Pocrunpomerta).

Munkomcesaszu Poccuu, Poccesasb:

— MPUHMUMAIOT YYacTue B pa3pab0oTKe U COTIacOBaHUU OOIIIMX CXeM OTIOBEIEHUS
0 I[yHaMH1, MHCTPYKLIMI U HOPMATUBOB BPEeMEHM IO Mepenaye CUrHajIoB U cooOIIe-
HUIi 00 yrpo3e 1yHamu;

— KOHTPOJMPYIOT pabOTy CPEJCTB OMOBEILIEHHUS U CBSI3U, KOOPAUHUPYIOT paboTy
no nepegade curHaioB 1 coodmenuii ®IT PCYC-LIYHAMMU abGoHeHTaMm.
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Onepamopul c853u:

— MIPUHUMAIOT y4acTue B pa3pabOTKe CXeM OIOBEILEHUS O IlyHAMMU;

— o0ecrevynBalOT CBOEBPEMEHHYIO Ilepenady CHUTHaloB U coolmeHuin PII
PCUC-LIYHAMM aboHeHTaM B COOTBETCTBMU CO CXeMaMU OIMOBEILEHUS O LlyHAMMU;

— 00ecIeurBaloT Ha IOTOBOPHBIX YCIIOBUSIX IIPEIOCTaBICHHE B apeHTY KaHaJIOB CBsI-
3u st pabotel PIT PCUC-IIYHAMMU (1ipy HATMIMY TEXHUTYECKOI BOBMOXKHOCTH);

— OCYIIECTBIISIIOT MOJIep>KaHUe B TOTOBHOCTU CPEICTB OMOBEIIEHUST M CBSI3U
®IT PCUC-LIYHAMM, nepenaBacMbIX UM Ha 3KCIUTyaTallMOHHO-TEXHUYECKOE 00-
CIIy>KUBaHUE;

— o0ecIieunBaloT IpUeM, Tepeaady U J0CTaBKy CIIEIMaIbHbIX TEJIerpaMM C MH-
dopmanneit ®IT PCUC-LIYHAMMU.

Aomunucmpauyuu cybsexmosé Poccuiickoit Pedepayuu ¢ Jarvnesocmounom peeuone
obecneuusaom:

— pa3paboTKy CXeM IOoBeIeHUs MpeaynpexneHuii oo yrpose IyHaMu 10 Hacele-
HUSI, IPEANPUITUI, YIPEXKIESHWI 1 OpraHu3allnii;

— pa3paboTKy U yTBEepXKIEHUE IPaBUJI XO3SIUCTBEHHOM NesSITeIbHOCTH, 3aCTPONi-
KW U 3aceJIeHUsI 30H I00EePeXbsi, KOTOPbIE MOTYT OBbITh IMOABEPXKEHBI BO3ICHCTBUIO
IIyHaMH1, CUCTEMaTUYECKMI KOHTPOJIb BHITIOJTHEHMS ITUX ITPABUIT;

— MIPUHSITUE ONIEPATUBHBIX Mep I10 9BaKyallld HaceJIeHUs U IIEHHOTO UMYIIECTBA
M3 OITACHBIX 30H ITOOEPEXbsl TIPU YIPO3e BOSHUKHOBEHMS [IyHAMU;

— CBOEBPEMEHHOE OIOBellleHUe U MHGOPMUPOBaHME HaceJeHUsT 00 yrpo3e BO3-
HUKHOBEHMS WJIM O BOBHUKHOBEHUU IIyHAMH;

— IIOATOTOBKY HaceJIeH!s B 00JIACTHU 3alIUThI OT YPE3BbIYAHBIX CUTYAIIUIA.

1.3.5. Opranm3amus o6ecrnedeHns: MPOTHOCTHIECKNX OPTaHOB CITyTHUKOBO# mHGOp-
Manuen

WUndopmanmonHoe obecrieueHue norpeduteneii nanusiMmu MC3 ocyiiecTBisi-
eTcs (PyHKUMOHUpPYIOIIUM B Poccun HazeMHBIM KOMIUIEKCOM MpueMa U 00paboTKu
cryTHUKoBoil nHdopMaruu Pocrugpomera (HKITOP). 3amaueit HKITOP sBnsetcs
obecrieyeHre roCyIapCTBEHHBIX OPraHOB yIpaBICHUsI, OpTaHM3alui (heaepaTbHBIX
MUHHUCTEPCTB U BenoMcTB (Pocrunpomera, Munoo6opons, MUC u ap.) Bceii 1oCTyII-
HO#1 nH(hOpMaIIeil pOCCUICKUX U 3apYOEKHBIX OMIEPAaTUBHBIX CITYTHUKOBBIX CUCTEM,
HEOOXOIMMOM I pelleHUs 3a1ad THIPOMETEOPOJIOTUIECKOTO 00CCIICUYeHMST, MOHM -
TOPHUHTa Ype3BbIYaiHBIX CUTYaIIUi TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa, COCTOSI -
HMS OKPY2KAIOLIEH CPeabl U AP.

Hazemusiii komiieke PocrumpomMera ocyiiecTBasieT IpueM, 00paboTKy 1 pac-
MPOCTPaHEHUE TTOTPEOUTENISIM TaHHBIX, IMOJYYaeMBIX CO BCEX POCCUMCKUX KOCMUYE-
ckux anmmapatoB (KA) u psna KA 3apyoexubix, Tunna NOAA, METEOSAT, GMS.

OcnoBy HKITOP Pocruapomera cocraBisieT cucteMa TpeX KPYITHBIX LIEHTPOB
npuema — I'Y «<HUII «Ilmanera» (¢ myHkTamu mpuema B ropomax Mocksa, O6-
HUHCK U JonaronpynHsiit), 3anmanHo-Cubupckuii (. HoBocubupck) u JlaabHeBo-
crounblii PLITO/I (r. XabapoBcK), 00ecrneunBaromnX MojydyeHre CIIyTHUKOBOM UH-
dopmanuu mo Beeii Tepputopun Poccum. Tematnyeckass oOpaboTKa B MHTepecax
MOTpeOUTEIC OCYIIECTBSIETCS HAyUHBIMU U OMEPAaTUBHBIMU ITOAPa3aeICHUSIMU
I'Y «<HHUII «I1nanera». Exxecyrouno nmpousBoautcs 6oiiee 40 BuaoB MHGOPMAIITUOH-
Hoit npoaykuuu [187]. B coctaB HKITOP Bxomut takke cethb AIIITM (60 myHKTOB
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npueMa). AITITM yctaHOBJIeHBI Ha BCEX KPYMHBIX a3poApoMax, B 00JaCTHBIX O10-
PO TIOrobl U Moapa3aeaeHUusIX MUHOOOPOHBI, YTO MO3BOJISIET OIEPaTUBHO MOJIyYaTh
CITyTHMKOBBIE TaHHBIC Y UCITOJIb30BaTh UX IPY CUHOIITUYECKOM OLIEHKE THAPOMETEO-
POJIOTMYECKOI 0OCTAHOBKH.

I'y «<HUILI «Ilnanera»» u AIITIN oGecrnieynBaioT MoTpeduTe el caeayomnuMu
BUIIAMM KOCMUYECKOI MH(pOpMaLINN:

— ONEPATUBHOM TMIPOMETEOPOJOrnIecKoii KoCMUIecKol nHpOopMalueii, mpo-
LIeaIIel TePBUYHYI0 00pabOTKY;

— IIPUPOTHO-PECYPCHOIN KOCMUYECKOM MH(bOPMAaIIMeld, TPOIIeIIIei TepBUYHYIO
MEXXOTpacjIeBylo 00pabOTKY;

— KOCMUYeCKOil MHpopMalueil (TrMaIpoMeTeOpOIOrndecKoil U MPUPOIHO-
PECYpPCHOI1), U3rOTaBJIMBAaEMOIi Ha OCHOBE MaTepuaJioB KOCMUYECKMX ChEMOK, Xpa-
HSIILIUXCS B apXUBE.

[Mopsimok BbIIaYM KOCMUYECKON MHMOPMALIUK ITOTPEOUTEIISIM 3a TuIaTy wiu 6e3
OIUIAaThI YTOUHSETCS 110 yKa3aHuio Pocrumpomera.

I'Y «<HH1I «ITnanera» saBasgeTcs TakxKe TOJOBHOM opraHusauueit Pocruapomera
Mo 00ECIIeYeHMIO JOCTYIIa T0JIb30BaTe/Ieil K apXUBHBIM CITYTHUKOBBIM JaHHBIM POC-
CUICKUX TIPUPOJHO-PECYPCHBIX, METEOPOJOrMYeCKUX U okeaHorpaduueckux KA.
ApxuB I'Y «<HUL «ITmanera» sBusiercst pasgenom lTocynapcrBeHHoro ¢onma (I'd)
Poccuiickoit @enepalu 1Mo CIyTHUKOBOM MHMopManuu. Joctyrn K nHbopmaiuu,
noydyeHHoit ¢ MC3, ocyliecTBisieTcss Ha CBOOOIHOI OCHOBE B COOTBETCTBUMU C TIPU-
HSATBIMM B Poccuu perjiaMeHTUPYIOIIMMU JOKYMEHTaMU.

1.3.6. Ilopsinok B3aumMoseiicTBUS MPOTHOCTHYECKNX opranoB Pocrugpomera ¢ mo-
TpeOuTeISIMH

HeobxoaumbIM ycioBHEM Ka4eCTBEHHOI'O TMAPOMETEOPOIOTMYECKOro 00Cy-
JKMBaHUS Pa3IMYHbIX BUIOB MOPCKOI JESITEIbHOCTU SIBJISIETCS Y€TKO OpraHU30BaH-
HOE B3aMMOEHCTBUE MMPOrHOCTUYECKUX OpraHoB Pocruapomera ¢ mpeacTaBUTeISIMU
YIOpaBICHYECKUX CTPYKTYP U MOPCKUX IPOM3BOACTBEHHBIX opraHusanuii. [Topsmok
B3aMMOJECTBUS MeXIy PocruapoMeToM M OCHOBHBIMM IOTPEOUTENSIMU ITPOTHO-
ctnueckoit npoaykuun (MUYC Poccun, Muntpanc (JdenaptaMeHT MopcKoro ¢pJioTa)
1 MuHcenbxo3 (PengepaibHOE areHTCTBO 110 PHIO0JIOBCTBY) pErylaMEHTHUPYETCST COOT-
BETCTBYIOIIIMMM COTJIAIIICHUSIMU, B KOTOPBIX OIpenesieHbl B3aMMHbIC 00s3aTebCTBa
¥ TIPUBEACH OPUEHTUPOBOUHBIN MepedueHb MPenoCcTaBIsieMoii MHGMOpMaIluu 00IIIe-
ro Ha3HAYCHUS U CIelMaIM3MpPOBaHHON MH(OpPMAIINK, a TAKKe OPUEHTUPOBOYHBIM
nepeyeHb padoT CeIUaIbHOTO Ha3HAYeHUS U yCIyr. OCHOBHBIMU METOIAMM B3au-
MOAEUCTBUS C MOTPEOUTEISIMMU TOJIKHbBI ObITh:

a) MpsIMble KOHTAKThl MEXIy creluanuctaMu PocrunpomeTa u nmorpeOuTensiMu
MOPCKOM MH(pOpMaLIIK;

0) moceuieHue crieunaacTaMu PocrugpomMera MOPCKMX OpraHU3alMid B LIEJISIX
O3HAKOMJICHHUSI C TIPOM3BOJACTBEHHOM AESITEIBHOCTBIO M BBISIBIICHMS TTOJTHOTHI UCTIONb-
30BaHUSI TUIPOMETEOPOJIOTUYECKUX MAaTePUATIOB B MX IIPAKTUICCKOM NEITeTbHOCTH;

B) JOKJIAAbI CIIeIIMaInucTOB PocruapoMera B MOPCKUX IPOM3BOACTBEHHBIX Opra-
HU3ALMIX O CJIOXKUBILIMXCS U OXKUIAEMbIX THAPOMETEOPOJIOTUIECKUX YCIOBUSIX;

I') COBMECTHbIE pa300phI CIyYaeB OIIMOOYHBIX ITPOTHO30B WM TIpeayIpeKaeHU
00 O unm He MOBEIEHHBIX IO aapecaToB IMPOTHO30B U MPEIYIPEKICHU, BbI3BaB-
IIMX HApYIIIEHUE B MPOU3BOJICTBEHHOM IIPOLIECCE;
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JI) COBMECTHbBIE COBEIllaHUs crienuanucToB Pocruapomera ¢ mpencraBUTEIsIMU
opraHu3aluii-IoTpeOUTeNeli 10 UTOraM TMIPOMETEOPOIOTMYeCKOro 00ecieueHusT U
COBEPILIEHCTBOBAHUIO OTIEPaTUBHOTO MH(MOPMAILIMIOHHOTO O0CTYXKMBAaHMSI.

TunpomeTeoposiorndeckast MHGOpMAaIUs MPEIOCTABISICTCS MTOTPEOUTEISIM Tep-
putopuanbHbiMu opraHamu YIMC/LII'MC, nHaydyHO-UCCIeA0BaTeIbCKUMU YUPEKIe-
Husmu (HAY), apyrumu opraHuzalysiMu 1 ripeanpusatusMu Pocruapomera.

Pazsute MI'MO TpeOyeT MOCTOSTHHOTO U3yYeHUsT TEKYIIMX U TTOTeHLIMaIbHbIX
TpeboBaHuil moTpeduTteneii K Mopckomy 'MO, Bo3HUKaeT HEOOXOAMMOCTh B MPO-
BEICHUN MOHUTOPMHIA TPeOOBaHUI pa3IMUYHBIX I'PYIIN MOTpeOUTEeIeld K MOPCKOM
TUIPOMETEOPOJIOTUYECKOM MH(MOPMAIIUH.

Jtst KaxXaoii rpynIibl MOTpeduTeNeid BaXkHO YCTAaHOBUTD, KaKOW BUJ MPOTHO-
30B HEOOXOIMM IS € IeSITebHOCTH, C KaKOi JeTajiu3aleil OHa JTOJKHa ObITh
npeacTaBjieHa, BKIoUyass HEOOXOAMMYIO 3a0J1aroBpeMEHHOCTh MPeaynpexXaeH Uil
00 OIacHBIX 3HAYCHUSIX TOM WJIM MHOM TUAPOMETEOPOJOTrNIECKOM BeTUYMHBI UIN
SIBJIICHUSL.

[Ipu 3TOM IOJKHBI U3yYaThCsl TpeOOBaHUS ITOTPEOUTENIE, KOTOPhIE B OyIyIleM
CMOTYT OKa3bIBaTh BJMSHUE HAa MacIITad 1 XapakTep MporpaMM MOPCKOI'O OIepaTuB-
Horo oocnykuBaHus. CyliecTBYeT 00JIbILIOE KOTNYECTBO IPYIIN MOTpeduTeei (oab-
30BaTesieil), KOTOPhIe HY>KIal0TCsl B TOM WJIM MHOM MH(MOPMAIIUK O TeX WU MHBIX 3JIe-
MEHTaX COCTOSTHUSI MOPCKOM Cpelibl B TOM WJIM MHOM paiioHe MupoBoro okeaHa. [1pu
3TOM MOTIYT BO3HMKATh CaMble pa3IMUHbie KOMOMHAIIUM BEJIUYMH, XapaKTepu3ylo-
IIMX MOPCKYI0 cpeay. OMbIT ITOKa3bIBaeT, YTO Hanrbosee MHOOPMUPOBAHHBIMU T10-
TPEOUTEISIMU OKeaHOTpaUUECKUX JTaHHBIX U MPOAYKIIMU SIBJISIIOTCS CAMU THIPO-
METEOPOJIOTUYECKHE CIYKObI, HAyYHO-UCCIIEI0BATEILCKIE YUPEXKICHUsI, MOPCKIE
CITY>KOBI, 9KOJIOTMUECKUE CIYKObI, MOPCKOI TPAaHCITOPT U CTPOUTEILCTBO, CIYXKObI 110
Ype3BbIYATHBIM CUTYallUsIM, SHEPreTUKa, phlOHAs MPOMBIIUIEHHOCTh, MapPUKYJIBTY-
pa, TYypu3M U peKpealysi. BHYyTpM KaxIoii U3 9THX TPYIII I0Jb30BaTeNIeil CYIIeCTBY-
0T MPOU3BOJCTBEHHbIE OpraHU3alMK, KOTOPbIe MPEAbSIBISIOT pa3JuyHble TpeOoBa-
HUSI K OIlepaTUBHOM MH(pOpMaLIIN.

PeliieHre 3THX BOIIPOCOB TOJKHO CIIOCOOCTBOBATD:

a) OoJiee TIOJTHOMY M BCECTOPOHHEMY M3y4YeHUIO crielinaauctaMmu Pocruapomera
MPOU3BOJCTBEHHOM NEATEIbHOCTU OpraHU3alii U MpaBUILHOMY OIpeNeJeHUIO Tpe-
o6oBaHuii K I'MO;

0) B3aMMOIIOHMMAHUIO TIPY OpTraHU3alny WHOOPMAIMK O HAOIIONABIINXCS U
TEKYIIMX TUAPOMETEOPOJOTUICCKUX YCIOBHIX M MX OXKMIAEMbIX U3MEHEHUSIX;

B) 3(p(HeKTUBHOMY UCITOIb30BAHUIO TTOTPEOUTEISIMU TUIPOMETEOPOJIOTUYECKIUX
MarepuanoB (IIPOTHO30B, MPEAYNPEXACHUI, KOHCYIbTallkii, peKOMEHAAIMIA U T.I.),
MoJlydaeMbIX OT MIPOrHOCTUYECKUX MoApa3aesieHuit Pocrunpomera;

I') CBOEBPEMEHHOMY TIPUHSTUIO MEP B CBSI3U ¢ HEOIArOnpUsTHBIMU THIPOMETEO0-
POJIOTMYECKUMU YCIIOBUSIMU;

1) BeIsIBIeHMIO HepocTaTkoB 'MO.

1.3.7. Mexaynapoanoe coTpyaHmdecTso B 00aactd MIT'MO u oOMeHa TaHHBIMH

B cBoeii nearenbHOCTH, cBs13aHHON ¢ MI'MO, PocruapomeT TeCHO COTpyaHUYAET
¢ MEXAYHApOAHBIMM OpraHu3anusamMu, Takumu, Kak BMO, MOK u np. OnHum u3 00b-
ekToB coTpynHudectBa ¢ BMO B o61actu MI'MO sBasieTcst KoopAMHALIKST OKeaHOTpa-
(prueckoro m MeTeopoJOTMUYECKOTO OOCITY>KMBaHMS ISl oOecrieueHrus 6€30T1acHOCTH
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MOpeIUIaBaHusI Ha MOPSIX M OKeaHaX B pamKax IIporpaMMbl 110 MOPCKOIl METEOPOJIO-
MU ¥ OKeaHorpaduu.

MI'MO ocyiiecTBasieTcsl IPOrHOCTUYECKUMU opraHaMu PocruapomeTa B cooT-
BETCTBUM C MEXIYHAPOIHBIMU COIJIAIICHUSIMU M KOHBEHIIUSIMU, KOTOPbIE KOOPIM-
Hupytotcss BMO yepes CKOMM. Poccus, gaBasisice ywieHoM BMO, ocyliecTBisieT
MEXXTOCYIapCTBEHHbBIM 0OMEH TeKYIIMMHU Y UCTOPUICCKUMU JaHHBIMU HAOIIOIEHWA,
MHOOPMALIMOHHON MPOAYKIIMEN 0 Pa3IMYHBIM acIIeKTaM COCTOSIHUS U 3arpsSI3HEHUST
MOPCKOI OKpY3KaloIIei Cpe/ibl; y9acTBYeT B (DOPMUPOBAHUU U BEACHUU €IMHOTO pac-
npeaeaeHHoro hboHaa JTaHHbBIX U MUHGhOPMALIMK O COCTOSIHUM U 3arpsiI3HEHUU MOPCKOM
cpenbl: obecrieynBaeT on-line 1OCTyNn K AaHHBIM M MHMOOPMALIMOHHOM MPOAYKIIMU O
COCTOSTHUM U 3arpsSi3HEHUU MOPCKOM cpenbl IIMPOKOTo Kilacca Mojib30BaTelieil B Co-
OTBETCTBUM C COTJIACOBAHHBIMU MPOLIEAYPAMU U PETIAMEHTOM.

BzaumoneiicTBre ¢ 3apyOeXKHBIMU OpPTaHM3aLMSIMU OCYILIECTBIISIETCSI B COOTBET-
CTBUH CO CJICAYIOIUMU JOpMaMU COTPYTHUYECTBA!

a) oOOMeH JaHHBIMU C 3apyOeskKHBIMU LIEHTPAMU M HAallMOHAJbHBIMU METEOPOJIO-
ruueckumu cayxoamu (HMC) B pamkax BCII kak Bkiag Poccuu B BMO;

0) IByXCTOPOHHMI OOMEH JaHHBIMU MEXJIy CTpaHaMHU U LIEHTpaMM Ha OCHOBE
MEXIIPaBUTEJIbCTBEHHBIX U MEXBEIOMCTBEHHBIX COIJIAIIEHUI Ha B3aMMOBBITOHOM
OCHOBE;

B) OOMEH NaHHBIMU B paMKaX BBIMOJHEHUS] KOMILIEKCHBIX MEXIyHapOIHBIX
IMPOEKTOB CO CTpaHaMHU-yYaCTHUKAMM IIPOEKTOB HAa OCHOBE MHOTOCTOPOHHMX CO-
[JIAIIEHWI ¥ TUIAHOM YIIpaBJIeHUs TaHHBIMM KaK BKJaja Poccuu B mpoBeaeHUe 3KC-
MePUMEHTOB;

I') BBITIOJIHEHME 3aIlIpOCOB Ha AaHHbIE, MTHOOPMALIMIO U T.J. OT JIIOOBIX OpraHu3a-
LM 3apyOeskKHbBIX CTpaH, BKJIIOYast YaCTHbIC (DMPMBI.

[Mopsinox MeXIyHapoaJHOro 0OMeHa U MPoLeTypbl 00paOOTKM OCYILIECTBIISIOTCS
yepe3 KooIepaldio BCeEX MOPCKUX CTpaH, YU4acTBYIOLIMX B 3TOM mporecce. YToObl
YIOPSIIOYUTD 3TOT MPOLIECC, BCE OKEaHbl M MOPSI pa3e/ieHbl Ha 30HbI OTBETCTBEHHO-
CTU, U BOCeMb HazHaueHHbIX BMO cTpaH-4JIeHOB (Ha3bIBa€MbIX «OTBETCTBEHHBIMU
CTpaHaMU-YJIeHAMU») HECYT COBMECTHYIO OTBETCTBEHHOCTh 3a ITOATOTOBKY MOPCKUX
KJIMMaTOJIOTUYECKMX MaTepHuaioB Ha OecruiaTHoii ocHoBe. B pamkax BMO ocymect-
BJISIETCSI IpOorpaMMa 10 KOOpAMHALIMK MOATOTOBKU U PACIpOCTPAaHEHUS rI100aib-
HBIX M PErMOHAJIbHBIX KOMIUIEKTOB JaHHbBIX, BKJIIOUasl MeTalaHHbIe, HEOOXOIUMbIe
Kak ISl TIPOBEICHUST HayYHBIX UCCICMIOBAHUM, TaK W JUISI Pa3BUTHST OOCTYKMBaHUS
KJIMMATOJIOTMYECKOI MH(popMaImeid 1 MporHo3amu. JesTeJbHOCTh B 3TOil 00acTu
SIBJIIETCSI KpaeyroJbHBIM KaMHEM B aHaJIM3€, MOHUTOPHMHTIE, IIPOrHO3UPOBAHUU U
MPUMEHEHUSIX KJIMMAaTOJIOTMYeCKO MH(pOpMaIlMy BCeX MACIITa00B ISl MOIIEPXKKU
YCTOMYMBOTO Pa3BUTHSI MOPCKUX OTpaciieil SKOHOMUKMU.

B cBsI3U ¢ yBelMueHMEM 3alIpOCOB K KJIMMATOJOTUYECKOW MH(pOPMAIK, OXBa-
ThIBaIOIIE OOJIbIINE MPOCTPAHCTBA OKEAHOB, MOSIBUJIACH HEOOXOMUMOCTb B OPTaHM-
3alMU TJ100aIbHBIX cucTeM JaHHbIX. C 3To#l 1espo B 1993 . 6bu10 00pa3oBaHO 1Ba
IJI00aTbHBIX LIEHTpa NaHHbIX B [epMaHuu U BennkoOpuTaHUU, KaxKAblii U3 KOTOPBIX
MOAIEPKUBACT CIOKHYIO CUCTEMY TTI00aIbHBIX MOPCKMX JaHHBIX. DTH LIEHTPHI MOTYT
nepenaBaTb MOPCKYE TaHHbBIE 10 3asiBKaM MOTPEOUTENEHA.

JlaHHBIE CYTOBBIX METEOPOJOrMYECKUX KYPHATOB MPOXOISIT MEXIYHAPOIHbBIA
obMeH 1o mporpamme BMO. MexayHapoaHasi KoopaIuHalus oOMeHa JaHHBIMU
BKJIIOYAET ABa [JIO0AJIbHBIX LIEHTPa JaHHBIX M BOCEMb MOPCKUX LIEHTPOB NaHHBIX.
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COop 1 OOMEH APYTMMU JaHHBIMU, MOJIYYEHHBIMM C CYAOBOM CETH, TAKMMU, KaK I0-
BEPXHOCTHBIE TeYeHUs, Ipeiid 1 HAOIIONEHUST SKCTPEMaIbHbBIX BOJIH, TAKXKE KOOPIM-
Hupytorcs BMO. [ns1 6ojiee MOJTHOTO yIOBIETBOPEHUSI HYXI MOTpeduTeneii (mojb-
30BaTesIeil) B METEOPOJIOTUIECKHMX M OKeaHOTpaMUeCKUX TaHHbIX, HAaJTaXkeHO TECHOE
B3aUMOJEICTBUE MeXAY MporpaMmamu, ocyuectiasieMbiMu BMO u MOK u umu
KOOPIAMHUPYIOIIUX DYHKIIUI LIEHTPOB okeaHorpadudeckux naHHbix (LLO/I).

OOMeH onepaTHBHOM MH(pOpMaIMeil B paMKax ITporpaMM M IPOEKTOB MeXIyHa-
poaHbIX opraHu3zanuii, Bkiaodas BMO, MOK u T.1., periaMeHTUpyeTcsl pelieHUsIMU
3TUX opraHu3auuii, [TonxoxeHuem o Pocrunpomere, miaHaMu onepaTiBHOTO OOMeHa
JaHHBIMM, MEXITYHAPOIHBIMU 00sI3aTeIbCTBAMU U BBIITOJTHSIETCS OeCIIaTHO.

B paMkax 3TuX JOKYMEHTOB 3apyOe>KHBIM OpraHU3AIUSIM IIPEIOCTABISIIOTCS ClIe-
IYIOIIME BUIBI YCIYT U TIPOAYKIIUM:

a) BbIJava KO MaTeprajoB, sIBISIOMIMXCS COOCTBEHHOCThIO Poccuu;

0) BbIIaya KOMUI MaTepuaJoB MeXIAyHapoaHOro hoHaa okeaHorpaduyeckux
JAHHBIX;

B) BblIaua CMPaBOK O HAJTUYUU U MECTe XpPaHEHMST JaHHBIX, UMEIOIIUXCS B MEX-
JTyHapoIHOM (DOHJIe ¥ B HallMOHaJIbHOM (poHIe naHHbIX Poccuu;

I') IOJrOTOBKA, M3IaHue U PACIIPOCTPAaHEHUE KaTaJIoroB JaHHBIX M MH(MOPMALIY;

1) TOATOTOBKA 0a3 JTaHHBIX HA TEXHUYECKUX HOCUTEIISX;

€) cocTaBJIeHUE IIPOrPaMM 1 BHITIOJIHEHUE PACYETOB 110 3aKa3y MOTPeOUTENS;

3K) MOJTOTOBKA PEXMMHO-CITPaBOYHOM MHGOPMAIIMHU 110 3aKa3aM IOTPeOUTEIei;

3) BBIITOJIHEHWE HayYHO-UCCIIeI0BaTeIbCKUX paboT 10 3aKa3aM MOTPeOUTENIei;

M) CO3IaHue COBMECTHBIX 0a3 U 0AaHKOB JaHHBIX.

OOMeH JaHHBIMU HAOMIOAEHUI MeXIAYHapoOHOro (oHaa MeXAy MUPOBLIMU
LIEHTPAaMM JTaHHBIX OCYIIEeCTBJIsIeTCsT OecruiaTHO. OOMeH MaHHBIMKM B paMKaXx BBITIOJ-
HEHMSI KOMIUIEKCHBIX MEXIYHApPOIHBIX IPOTPaMM JOJKEH OCYIIECTBISITHCS JIMOO
OecruiaTHoO, JIMOO B COOTBETCTBUM C IpaBUJIaMU, OIPENE/IIeMbIMU MHOTOCTOPOHHU-
MM COIJIALIEHUSIMU U ITJITAaHAMM YIpaBJIeHUST JaHHBIMU. JIBYXCTOPOHHUIT OOMEH Ha-
LIMOHAJIBHBIMU JaHHBIMU Poccum 10JDKeH OCYIEeCTBIAThCS Ha SKBUBAJIEHTHOM OCHO-
B€ JIMOO C y4E€TOM [IPYTMX JOTOBOPEHHOCTEIA.

[IpenocraBieHre TaHHBIX HAOMIOACHUIT MEXIyHapOAHOTO (hoHIa IO 3arpocam
3apyOeXKHBIX IIEHTPOB-YYaCTHUKOB OOMEHA MOJIKHO OCYIIECTBIISIThCS 3a ILIATY, BKITIO-
YaIOIIyI0 TOJIBKO CTOMMOCTb KOIMPOBAaHMUsSI, HOCUTEST MHGOPMALIMKU U ITOYTOBBIX
pacxonoB. [IpenocraBieHne MHGOPMALIMOHHBIX YCIYT YaCTHBIM (hMpMaM M KOMIIa-
HUSIM JTOJDKHO OCYILECTBIISITHCS Ha JOTOBOPHBIX YCIOBUSIX. YCIYTHM IO IepepaboTKe
MH(OPMAaIMU JOJKHBI BBITIOJHATBCS MO CTOMMOCTH PabOT C MepPecuyeToOM Ha LIEHBI
MMPOBOT'O pPhIHKA.



Iasa 2
MOPCKHUE TUJIPOJIOI'NMYECKHUE ITPOI'HO3bI

2.1. 3nauenne MOPCKHX MHAPOJIOTHIECKIX MMPOTHO30B

3HavyeHue MOPCKUX T'MAPOJOTHYCCKUX MPOTrHO30B MOXKHO IMOKAa3aTbh HA KOHKPET-
HBIX ITpUMEpax.

Mopckoii TpaHCTIOpT

DPPeKTUBHOCTH PabOTHI MOPCKOTO TPAHCIIOPTA B 3HAYMTEbHOM CTETIEHU 3aBU-
CHUT OT XapaKTepa IOroJbl ¥ COCTOSIHUS ITOBEPXHOCTU Mopsl. [TogcuyuTaHo, 4To OKOJIO
30 % Bcex cyd0B HECYT ITOTepU MMEHHO M3-3a IIOTOIHbIX Yc0Buii. CTaTHCTHKA TTOKa-
3bIBACT, YTO MOYTH ITOJOBMHY SKCILIyaTallMOHHOIO BpEMEHM CYIHO paboTaeT B YCJI0-
BHUSIX MOPCKOT'O BOJHEHMSI, CHMKAIOLLIETO ero cKkopocTh xona Ha 10—15 %. [Toaromy
BbIOOP Haubosiee 6J1aroNnpUsITHOIO MapllpyTa IJIaBaHUS SIBJISIETCS OOHUM U3 BaX-
HEMIIMX pelleHUi, IPUHUMAEMbIX KalIMTAHOM Iepel BbIXOAOM cyaHa B Mope. [1pu
3TOM OH ONHUpaeTcs Ha MH(MOPMALIMIO O MOTOMe M COCTOSIHUU MOBEPXHOCTU OKeaHa,
MOJIy4aeMyt0 M3 MPOTHOCTUYECKUX LIEHTPOB. OOHUM M3 BUIOB TaKOi MHGbOpMAaIUU
SIBJISIIOTCSI PEKOMEH/IyeMble KYpPChI IJIaBaHUsI CYI0B B OKEaHe.

J171s1 CyIOB, HaXOASIIIMXCSI B OTKPBITBIX M TPUOPEXKHBIX BOAAX I0XKHBIX IIIUPOT, Ce-
PBE3HYIO OMACHOCTb MPEACTABIISIIOT TPOIMYECKUE LIUKJIOHBI (yparaHbl B ATJIAHTHKE U
taiipyHbl B Tuxom okeaHe). Bo nzbdexxaHue BCTpeun ¢ HUMM, TTPUMEHSTIOTCSI XOPOIILIO
M3BECTHbIE MOpPSIKaM IpaBuJjia M0 PACXOXICHUIO CyIHA C TPOIIMYECKUM LIMKJIOHOM.
OpHaKo JJIs1 3TOr0 KalMTaH JOJDKEH pacIoyiaraTb IMPOrHOCTUYECKON MH(opMaluei
O MECTOITOJIOKEHUM M HaIlpaBJICHUU MepeMeIeHUs] TPOIIMYECKOrO IMKJIOHA, Mpe/-
CTaBJIIEMOI TIPOrHOCTUYECKUMU opraHamu Pocruapomerta. Takast nungopmanus gaet
KaIlMTaHy BO3MOXHOCTh CBOEBPEMEHHO MPEANPUHITh KaK1e-I1100 MEphl, YTOOBI 13-
0exxaThb BCTPEYM CO LUTOPMOM M CIEJIaTh B CBSI3M C 3TMM COOTBETCTBYIOILIYIO OLIEHKY
0XMIAEMOTO BpEMEHU MPUOBITHS CyIHA B TIOPT HA3HAUEHMSI.

MaiioMepHBIil (0T, KypCUPYIOLIUI BIOJIb Oepera (MporyJIouHbIe cyda, KaTepa,
JIONKHU U T.J.), OCOOEHHO YsI3BUM K BHE3aITHBIM M3MEHEHUSIM MOrO/Ibl, CBSI3aHHBIM C
rpo3aMU U XOJIOAHBIMU (DPOHTAMU, COIPOBOKIAEMBIMU CMEPYaMK 1 TpoMOaMu. BoicT-
poe pa3BUTHE U TEpPEeMEeIleHNe ITUX SIBJCHUI IeIal0T UX YPE3BbIYaiiHO OIAaCHBIMMU,
0COOEHHO B MECTaX MacCOBOTO OTIbIxa HacedeHus. Iisi obecrieyeHUs 6€30MacHOCTH
CY/IOB B 3THUX YCJIOBMSIX BBIITYCKAIOTCS COOTBETCTBYIOLIME MPOTHO3bI U IITOPMOBBIE
MpeAyIPeKACHUSI.

D(PheKTUBHOCTH TTPOU3BOACTBEHHON NESATEIbHOCTU B TOPTaX M TaBaHSAX B 3Ha-
YUTEJIbHOUN CTETIEHU OMpPEnesseTCs XapaKTepOM ITOTOJbI U COCTOSIHUSI TTOBEPXHOCTU
Mops. JIag onTUMHU3aLIMU TTOTPY30UYHO-Pa3rpy30YHBIX padOT B MTOPTY HEOOXOAUMO
YYUTBIBATH TMIPOMETEOPOIOIMUECKYI0 MHGMOPMALIMIO, IPEIOCTABISIEMYIO TTPOTHOCTH-
yeckumu opraHamMu Pocrugpomera. O6paboTKa cyJ0B B MOPTY, KaK MPaBUIO, IMPOBO-
JIATCSI B TPU dTama:

a) TOJXO/I U IIBAPTOBKA K IpUYay;

0) TTOrpy304HO-pa3rpy304HbIe PAOOTHI (0OCITY>KMBaHUE CYIHA);

B) OTILIBAPTOBKA U OTXO/I.

Ha Bcex aramax BeTep, BOJHbI, OCalIK/, HU3KKME TEMIIEpaTyphbl BO3Iyxa, JIe 1 JIp.
MOTYT BBI3BaTh 3aTPyIHEHUS U JaXe MPUBECTU K MpocTosiM. Henmeproauueckue CroH-
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HO-HaroHHbIe KoJIeOaHUSI YPOBHS B IOPTY HapylIalOT HOpMaJlbHOE IepelIBIXKEeHIE
CYZOB 110 aKBaTOPMM ITOPTa M MOTYT BbI3BaTh IMOATOIUICHUE IOPTA, BHI3BIBAIOT He-
00XOIMMOCTh PETYJIMPOBAHUS 3arpy3KHU CYI0B. 3HAYMTEJIbHOE CTOHHOE ITOHKEHUE
YPOBHS BbI3bIBAET HEOTPY3 CY/I0B U HEAOJIMB TAHKEPOB, MIPU HATOHHOM ITOBBIIIICHUU
YPOBHSI €CTh BO3MOXXHOCTB IIPOX0/Ia CYIOB ¢ OOJIbIIEH 3arpy3KOii, B TO XK€ BpeMsI IpU
BBICOKOM YPOBHE IPU MPOXOJIe IO MpojeTaMu MOCTOB M JIMHUI 3JeKTpornepenady
€CTh OIACHOCTD 3a/IEBAHUS 32 HUX Ma4T U aHTCHH.

Cpenu TuapoMeTeoposornueckux (pakTopoB, Hapylalolux padoTy ¢Jorta B
MOPTY, BasKHOE MECTO 3aHMMAeT OIAaCHOE M BO MHOIOM €llle Majlo U3yYeHHOE SIBJIe-
HUE, Ha3BaHHOE YePHOMOPCKMMU MOPSIKAMU «TATYH». «TSryH», KaKk U MHOTHUE JIpY-
rue OoIacHbIe TUIPOMETEOPOJIOTMUECKUE SIBJICHUSI, HEIb3sl IIPEIOTBPaTUTh, 8 MOXHO
TOJIBKO CITIPOTHO3MPOBATh BO3MOXHOCTh €TI0 BO3HUKHOBEHMST, ”HTEHCUBHOCTD U ITPO-
JOJDKUTEJIBHOCTD ACMCTBUS U TEM CaMbIM M30eXaTh aBapuil U TTOBPEXKACHUI MpHrya-
JIOB U CYIOB.

Bonbioe BiusHue Ha 3 (HEKTUBHOCTh pabOTHI TTOPTa U APYTUX OOBEKTOB 00CITY-
JKMBaHUsI OKa3bIBaeT JienoBast 00cTaHoBKa. HamexkHoe IiaHMpoBaHUE U OCYIIECTBIIC-
HUE TPAHCIIOPTHBIX ONepaluii B 3MMHEe BpeMs B 3aMeP3aloINX HEaPKTUIECKUX MO-
PSIX 1 MOPSIX APKTHKHM M B YCThSIX PeK apKTUYECKOro bacceilHa HEBO3MOXXHO 0e3 TH/I-
POMETEOPOJIOTUYECKOTO U JIEAOBOr0o obecrieueHus. Takoe obecriedeHre mo3BOJIsIeT
MPaBWJIBHO OLIEHUTh HABUTALIMOHHYIO OOCTAHOBKY M MIPUHSTh CBOEBPEMEHHbBIE MEPBI
0 paccTaHOBKe JienoKojoB. Ha ocHOBe mHGboOpMaIMu o JIeq0oBOil 00CTaHOBKE, Tpe-
JOCTaBJISIEMOM MPOTHOCTUYECKUMM opraHaMu Pocruipomera, pyKOBOIMTEIN MOP-
CKUX OIlepaluii IPUHUMAIOT PEIIeHMsI OTHOCUTEBHO NEHCTBUIA B YCIOBUSIX CIOXKHOM
JIeJIOBOM OOCTaHOBKM, HaIlpUMeEpP: IEMOHTUPOBATD JIM OYPOBYIO YCTAHOBKY WJIM Tie-
PEMECTUTh e B 3allUIIEHHOE MECTO; MPOIOJIKUTh pabOThI, TT0KAa JaBJIEHUE JIbla Ha
COOpYKEHHUsI He JOCTUTHET ITOPOrOBOIO 3HAYEHMSI, WM IIPEKPaTUTh MX; apeHI0BaTh
JIEIOKOJI JIJIST IIPOBOJIKYA TPAHCIIOPTHBIX CYIOB B ITOPT Ha3HAYEHMS UM OOOUTHCH Oe3
JIEIOKOJIbHOM TTPOBOJIKU U T.JI.

Pb100J10BHBII IPOMBICET

OxeaHnyeckoe M MpUOpeXHOe PHIOOJTOBCTBO, KAK HUKAKOM APYroil BUa MOp-
CKOI1 IeSITeTbHOCTH, HY>KIAeTCSl B TUIPOMETEOPOJIOrMIecKoM obecredeHnu. Ha mpo-
MBICJIC B YIAJICHHBIX OT Oepera paiioHax MUpOBOro okeaHa, Kak MpaBUjIo, paboTaroT
cyla peIOHON MPOMBIIIJIEHHOCTH ¢ HEOrPaHMYECHHBIM (OKE€aHCKUM) paiiloHOM IIaBa-
Hus. B mpubpeskHoii 30He UCITOIb3YIOTCS Cylla C OTpaHUYEHHBIM PailOHOM ILIaBaHMUS,
KOTOpBIE B OOJIbIIIEH CTEIIEHU 3aBUCST OT MOTOMIBI M COCTOSIHUS TIOBEPXHOCTH MODSI.

B ceBepHBIX 1IMpOTax PHIOOIPOMBICIOBLIE CyIa MOABEPXKEHBI 00JIeNeHEHUIO.
WHTeHCUBHOCTD 00JICIEHEHMST 3aBUCUT KaK OT THAPOMETEOPOTOTUYECKUX YCIOBUIA,
TaK 1 OT TUIIA CyJHA U €T0 pa3MepOoB, BHICOTHI OOPTa, a TAKXKE OPMEHTALIMU CyIHA OT-
HOCUTEJILHO HaIMpaBIeHUs BeTpa.

B Hacrosiee Bpems HajaxkeHa cucteMa coopa nHpopMmaluuu o0 odJiefeHEHUHN,
a TakxKe CHUCTeMa IpenyrpexaeHuii o0 yrpose obieaeHeHus. [1penynpexaeHust oo
yrpo3e 00JeAeHEHUsT PHIOOTIPOMBICIOBBIX CYIOB BBIITYCKAIOTCS, KOTAA OXUIACTCS
YMEpPEeHHOE WJIM CUJIbHOE O0JeIeHEHHE CyaHa, 00yCIOBICHHOE 3a0pbI3TMBAaHUEM.
Bce ppi0onmpoMbICTIOBBIE Cyaa CHAOXKEHBI CITeIIMaIbHBIMU PEXXUMHBIMU ITOCOOUSIMU 1
«PexoMeHpasIMu KanuTaHaM pbIOOIIPOMBICTIOBBIX CYJIOB IO OOpHOE 3a TIaBy4ecThb
CyIHa B YCIIOBUSIX OOJICICHEHNSI».

42



Pa3Beaka u 100bIYa NM0JIE3HBIX HCKOMAEMBIX HA l.lle.]]bd)e

MHbopManus o Torofe M COCTOSTHUM MOBEPXHOCTA MOPSI UMEET OOJIbIIIOE 3Ha-
YeHHe TIPU MMPOU3BOJACTBE PadOT MO pa3BedKe M JTOOBIUE MOJIE3HBIX NCKOMAaeMbIX Ha
KOHTWHEHTaJIbHOM IIeJibhe M 3a ero IpeaejiaMu, a TakKKe IMPU IMPOU3BOACTBE pa-
00T, CBSI3aHHBIX ¢ OYKCUPOBKOU M YCTAHOBKOM IIAT(GOPM, JOCTABKOI 000PYIOBAHMS
M MepcoHasla KaTepaMu U BepToJieTaMU. DTO OOCITy>KMBaHKUE TPEOYeT TIIATEIbHOTO
W3y4eHUS U MPUMEHEHUs ONePAaTUBHBIX THAPOMETECOPOIOTMYSCKUX, KITMMATOJIOT -
YECKUX U THAporpaduuecKnX JaHHBIX. B HEKOTOPBIX paiioHaX HAIlOJHEHUE He(ThIO
TaHKEPOB OCYIIECTBIISIETCS ¢ TEPMHUHAJIOB, HaXOISIINXCS Ha Oepery. DT ycTpolicTBa
OYEHB YYBCTBUTEJIBHBI K BEICOTAM BOJIH, IIPEBOCXOISIIINM ITOPOTrOBbIe 3HaYeHMs. [10-
3TOMY IIJIT UX HOPMAaJIBHOM 3KCILIyaTalli HeoOXoauMa HaleXKHasl TeKyIlast U Ipor-
HoOCTHYecKast MH(DOpMaINs O BOJTHEHUU.

[Ipubpexubie paiioHbI

[TpubpexxHbie TEPPUTOPUN U HAXOMSIIMECS Ha HUX HaceJIeHHbIE ITyHKTBI U XO-
39l CTBEHHbIE OOBEKTHI MOABEPXKEHBI BO3ACHCTBUIO TaKUX (haKTOPOB, KaK IIyHAMMU,
BETPOBBIC BOJTHBI M TEUEHUSI, INITOPMOBBIC HATOHBI, CUJIBHBIH TTpuooit u np. [1pu npu-
HSITUM COOTBETCTBYIOIIMX MEp IO 3allIUTe MOoOepexknii OT 3TUX (PAaKTOPOB OIMUPAIOTCS
Ha COOTBETCTBYIOLLKE MPOrHO3bI.

Pe3kuit moabeM ypoBHS BO BpeMsI IITOPMOBBIX HATOHOB MOXET BbI3BaTh HABOI-
HEHME U 3aTOIUICHUE ITOJIOTUX MPUOPEXKHBIX pailoHOB U MIPUBECTH K KaTacTpoduye-
ckuM mocseAcTBUsiM. C Ipyroil CTOPOHbI, MOHUXXEHUE YPOBHS MOXET CO3/1aTh MpPO-
0JIeMbI 0€30MaCHOCTU JJISI OOJBIINX CYI0B B MPUOPEXKHBIX BOIAX, VIS TIOPTOB U T.I.
W B TOM, 1 B Apyrom ciaydae pe3yabTaThl UMEIOT HeraTUBHBIN XapakTep. [1oBbileHNe
YPOBHSI B MPUOPEKHOI 30HE yCKOPSIET MPOLIECChl pa3MbiBa OeperoB, 0COOEHHO Ha
TepMOaOdpPa3MOHHBIX YUacTKax, MOXET MPUBOAUTDH K MOATOIICHUIO MTPOM3BOACTBEH-
HBIX 00BEKTOB. YPOBEHb BOAbI B palioHe MPUYATIOB U PEUIOB JUMUTUPYET MOIXOM
CyZIOB C OOJIBILION OCAAKOM.

SApkuM TIpyUMepoM 3HAYUTEIHLHOTO BIMUSHUS YPOBHS Ha KU3HEACSITEIbHOCTh
MPUOPEKHBIX TEPPUTOPUIA SIBISIOTCS MHOTOJIETHUE aHOMAaJIbHbIE KOJICOaHUST YPOBHS
Kacnuiickoro mopsi. Kak moHmwxeHue, Tak 1 MOBBIIIEHAE YPOBHS MOPSI ONMHAKOBO
HEeraTHBHO CKa3bIBaeTCs Ha XXU3HEACSATEIbHOCTU cTpaH Kacmnuiickoro peruoHa.

Oco0eHHO 00JbIION yiIepO MPUOPEKHONH MHPPACTPYKTYpe HAHOCAT IITOPMO-
BbI€ CTOHHO-HAarOHHbBIC SIBJICHUS Ha TOJOTHUX IMOOEPEXKbIX MOPEL: pa3pyIIaroTcs JaM-
OBI-TOPOTH, BBIXOAST U3 CTPOSI CUCTEMBI BOJOCHAOXKEHUSI, 3aTalUIMBAIOTCS JKIJIbIC
TOCEJIKU, >)KUBOTHOBOIYECKME CTOSIHKM, CETbCKOXO3SICTBEHHBIC YTOIbsI M BBI3HIBAIOT
Cepbe3HbIE PKOJIOTUUECKUE MOCISACTBUS. YOBITKMA OT 3aTOIUICHUS MTOOEpeKbs Ha-
TOHHBIMM BOZAMM UCUMCISIFOTCS COTHSIMM MMIUIMOHOB pyoisieii. OcoO0eHHO CUIBHO
MOABEPKEHBI IIITOPMOBBIM HaroHaMm mobepexbss MuHCKOro 3anuBa (JIECHMHIPaICKUe
HaBOJHEHMs), MEJIKOBOJHOE Iobepexbe ceBepHOit yacTu Kacrnuiickoro Mops B rmpe-
JIellaX afMUHUCTPAaTUBHBIX TpaHull Poccun m Kazaxcrana, mobdepexbss A30BCKOTO,
benoro u oro-Boctoka bapeHuieBa mopeit. B atux curyanusx 0osibllioe 3HaUYeHUE
MMEIOT MPOTHO3bI IITOPMOBBIX HATOHOB, OIMEPAaTUBHO BBHIITYCKA€MBIX ITPOTHOCTUYE-
ckumu opraHamu Pocrumpomera. DTU MPOTHO3bBI MO3BOJISIOT CYIIIECTBEHHO CHU3UTH
MaTepUaIbHBII YIIIepO OT IITOPMOBBIX HATOHOB.

[ToGepexbsi maTbHEBOCTOUHBIX MOPEil MOABEPXKEHBI BO3ACHCTBUIO pa3pyIlIu-
TeJbHBIX BOJH IIyHaMmu. PaspyiurtenbHas cuia liyHaMHu Ha IOOEpeXXbe 3aBUCUT KakK
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OT MHTEHCHUBHOCTH TTOPOIMBIIUX X 3eMJICTPSICCHUIA, TaK U OT 0OCOOEHHOCTEl pesbeda
nHa. B HekoTophIX ciyyasx pejibed AHAa U KOHUrypamus 6eperoBoit TMHUU MOTYT
0Ka3aThCs ONPENEISIONIMMU B IIEPECTPOMKE BOJIH IIyHaMU IPU UX PACIIPOCTPAHEHUH K
6epery. Cityx0a npeaynpexiaeHus LyHamu, hyHKUMOHUpYytowas Ha JlansHeMm Bocroke,
OCYIIECTBJISIET KPYIJIOCYTOUHbIA MOHUTOPUHT U pacyeT XapaKTePUCTUK IIyHaMUu U B
cJlydae yrpo3bl HEeMeIJIEHHO OIOBeIaeT 00 3TOM HaceJIeHHe TPUOPEKHBIX PaiiOHOB.

3arpsizHeHune MOpeii 1 OKeaHoB

AKTHBHas XO3SMCTBEHHAsI OEITEIBbHOCTb B IMPUOPEKHBIX M OTKPBITHIX pailoHax
MOpeil U OKeaHOB MPUBOIUT K MX 3arPSI3HEHMIO. B CBSI3M ¢ 3TUM MpearpuHUMAIOTCS
MepBI MO OXpaHe MOopeil U NX MoOepexXuii OT MmomodHOoro Buaa 3arpsisHeHuit. OHu
OCHOBAHBI HA YY€Te MPOTHO3HBIX OLIEHOK PACIPOCTPAHEHUS 110 TUIOLIAAMA O4aroB 3a-
rpsisHeHus. 7151 9TOro UCIoib3yeTcss MHGOPMAIIUS 0 TEKYIIEM 1 0XKUIaeMOM THIPO-
METEOPOJIOTUIECKOM COCTOSTHUM MOBEPXHOCTU MOPSI U aTMOC(ephl Hal HUM, BKITIO-
yalolasl BeTep, BOJHEHUE, TeUSHUs U MPUJIMBBI, a TakKKe MHMOpMAaIUs 0 MOPCKOM
JIBIIE U eTo Apeiide.

OTapix Ha Mope

Bonbiioe 3HaYeHE MOPCKHE TUAPOJIOTMISCKIIE IIPOTHO3BI UTPAIOT TIPU 0becITe-
YEeHUU OTAbIXA JIIoJei Ha Mope. MopcKre KypOopThl pacIiojliaraloTcsl B IIPUOPEKHOMN
30HE, MOJABEP>KEHHOI BO3IEICTBUIO BETPOBBIX BOJH, CTOHHO-HATOHHBIM U TIPUJIAB-
HO-OTJIMBHBIM BJIeHUSIM. Ha MOPCKUX KypopTax i OTObIXa Ha BOIE OOBIYHO WC-
TOJIB3YIOTCSI HEOOJIBIINE Cyla, KOTOPEIE CHJILHO 3aBUCST OT IOTOMBI M COCTOSTHUS
TMOBEPXHOCTH MOPSI. [103TOMY BOIHBIN CIIOPT U OTABIX HA MOPE TPEOYIOT TTOCTOSTH-
HOTO CJIEKEHMSI 32 TUAPOMETEOPOJIOTMUECKOl 00CTaHOBKON 1 3a0J1arOBPEMEHHOTO
TIPEaYyIIPesKAeHUS OTABIXAIOMINX B CIydae yrPO3FkI.

2.2. KpaTKaﬂ UCTOPHA PA3BUTHUA MOPCKUX T'MAPOJOTHYCCKUX IIPOrHO30B

Mopckue THAPOIOTHIEeCKUEe ITPOTHO3b — CPaBHUTEIILHO MOJIOAas HayKa, BO3-
HUKIIAs B TIEpBOi oIoBUHE XX BeKa, T.¢. 3HAUMTEIIHLHO IT03Ke, YeM Hadall COCTaB-
JIITHCSI METEOPOJIOTMIECKIE TTPOTHO3HI.

Hctopust pa3BUTUS MOPCKUX THAPOMETEOPOIOTHICCKUX ITPOTHO30B B HAIIEH
CTpaHe Hepa3phIBHO CBS3aHA C Pa3BUTUEM CYIOXOACTBA M XO3IMCTBEHHOM HesATEThb-
HOCTHU B IPUOPEKXHBIX M OTKPBITHIX paifoHaX Mopeil 1 okeaHOB. OTHONW M3 MPUINH
BO3HUKHOBEHHUSI CIYKOBI MOPCKHUX ITPOTHO30B OBLIa HEOOXOIMMOCTD ITIPEIyTIPEKIC-
HUS MOpeIuIaBaTelieil o ITopMax, TaK KaK BeTPhl ¥ BEI3BAaHHBIC UMY BOJTHEI B PaBHOM
CTETIeH! TIPEICTaBIISUIN OITACHOCTD JJISI CyI0XoncTBa. B a1moxy mapycHoro ¢pJiora BbI-
MYCKaJINCh TOJBKO IPOTHO3HI BeTpa. BrmociencTBuu, ¢ pa3BuTHeM IapoBoro ¢JioTa
¥ METOIOB IPOTHO3a TTOTOIbI, TOSIBUIACh HEOOXOIUMOCTh U B TIPOTHO3aX BETPOBOTO
BOJIHEHHUSI B CBSI3M C YIACTUBIIMMMUCS aBApUSIMU CYIOB 13-3a IITOPMOBOTO BOJTHEHUS.

IIporpecc B pa3BUTHU OTEUECTBEHHON OKEAHOJIIOTMU M MOPCKUX THAPOJIOTHYC-
CKHX TIPOTHO30B CBSI3aH C MMEHAMU TaKUX BBITAOIINXCS yueHBIX, Kak FO. M. Illo-
kanbckuit, JI. C. bepr, K. M. [deptoruna, H. M. Kaumosuu, B. B. lllyneiikuH,
B. IO. Buze, H. H. 3y6oB, B. A. bepeskun, 1. b. Kapemnn, C. [I. Jlarmo, JI. ®. Tu-
ToB, B. B. TumoHnos, A. J1. JlobpoBoJibckuii, A. M. JlyBaHUH U ap.

INepBas mombITKa MPOTHO3a MOJIOXKEHNST KPOMKM JIbaa B bapeHieBoM Mope Oblia
npennpuHaTa B 1913 . Jlecradtom. B 1916 . b. [1. MynbraHCKuUii BBITYCTH JISTOBBIIA
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MPOTHO3 Mo mpoauBy Buibkuiikoro mis ja/n «TaitmMbip» 1 «Batirau». JladpHeiiiee
pa3BUTHE METOIOB JIEAOBBIX IIPOTHO30B IMOJIy4miIo B Tpyaax B. 0. Buse, koTopslii
BBIITyCKaJI IIPOTHO3HI JieToBUTOCTH bapeHiieBa u Kapckoro Mopeid.

C yupexnenueM B 1921 r. [1naByyero Mopckoro HaydHoro uHctutyTa (IlnaBmop-
HUH) 7151 OTEYECTBEHHON OKEaHOJOTUM U MOPCKUX MPOTHO30B ObLT OTKPHIT MYTh IS
CO3MaHMsT MOPCKOI HAOII0NaTeTbHOM CETU M KPYITHBIX HayYHBIX UHCTUTYTOB MOD-
ckoro npopuiast (AAHUN, TOUH, IBHUI'MW), KkoTopble cTanu 3aHUMAThCS T1J1a-
HOMEPHBIM U BCECTOPOHHMM U3YYEHUEM TUAPOMETEOPOJOTMYECKUX MPOLIECCOB Ha
MOPSIX M OKeaHax 1 UX MPOTHO3UPOBAHUEM.

ITporHo3bI JIeOBBIX YCIOBUI TOJYYWIM OOJIbIIOE 3HAUEHUE B CBI3U C OCBOCHU-
eM CeBepHoro Mopckoro nytd (CMIT). CrielinaiabHO 11 1ieJieid pa3paboTKu METOIOB
JIEAOBBIX MPOTHO30B ISl 00ecreyeHus JeaokoabHoro miasaHus no CMII 6bL10 co-
31aHO MEXIYBEIOMCTBEHHOE OIOpO JICIOBBIX ITPOrHO30B. B HEM paboTaiu crenm-
aJIMCThI-OKEaHOJIOTH, 3aHUMaloIIecs pa3paboTKON METOMOB JIEAOBBIX ITPOTHO30B.
JJ1s1 TOATOTOBKHM CITELIMAIMCTOB B 00JIACTU TUAPOMETEOPOJIOTUM TIepe]l BOMHOI ObLI
co3aaH MoCKOBCKUit ruapoMeTeopoorndeckuii UHCTUTYT (MI'MMW), B opranuzaunu
KOTOPOTO NIPMHUMAJ yJyacThe MpodeccopcKo-NpernoaaBaTebcKuii cocTaB, B KOTO-
PBIil BXOAWIM BIIOCICICTBUM M3BECTHEMIIE YUeHbIE Hallleil CTpaHbl B 00JIACTU Te0-
(usuku, okeaHorpadum, METEOPOIOTUH, TUIPOJIOTUN U TUAPOAUHAMUKY, CPEAN HUX
B. B. lllyneiikun, M. A. Benukanos, JI. K. Cperenckuii, H. H. 3y6oB, E. B. baus-
Hak, C. I1. Xpomos, b. A. Antosios, b. I1. OpJoB u ap.

B 1933 1. akanemukoM B. B. IllyneiikuHbIM Obli1a M3maHa KHUra «DOusmka Mopsi»
[214] , koTOpast Ha MHOTHE TOIbI BIIepe.l ONpeaesia IyTH Pa3BUTUS 1 YITyOJIeHUS hCciie-
JIOBaHUI B 001aCTH pa3pabOTKU METOI0B MOPCKUX THIPOMETEOPOIOTMYECKIX TIPOTHO30B.

B 1937 r. B IuapometueHTpe Poccuu (torma LleHTpaabHBIF MHCTUTYT MPOTHO-
30B (LIMIT)) Oblna co3maHa rpymnna Bo riase ¢ H. A. beaunckuMm, B 3agauy KOTOpoii
BXOIWJIO OIlepaTMBHOE 00eCIeueHe IIEHTPATbHBIX HAPOIHO-X03SIICTBEHHBIX 1 000-
POHHBIX OpPraHM3alMii MOPCKUMU TUAPOJIOTMYeCKUMU MporHo3amu. OaTHOBPEMEHHO
aQHaJIOTUYHBIC TPYIIIbI ObUIM CO3aHbl U B MECTHBIX MTOIPa3AeIEHUSX THIPOMETCITYX-
obl. Tak, B baky Hauaiu BBIYCKaTh KPaTKOCPOUHbBIE ITPOTHO3BI YPOBHS U TEUEHMIA.
ITpuMepHO B 3TO Xe BpeMsl B MOPCKOM oTjesie [ocynapcTBEHHOTO THAPOJIOTUYeCKOro
uHcTtutyTa (I'THW) Havanu pa3BUBaTbCS paOdOTHI IO MOPCKUM TMAPOJOTMYECKUM TPOTr-
Ho3aM, a B 1938 1. ObLJIO MPOBEACHO MEPBOE BCECOIO3HOE COBEIIaHUE IO MOPCKUM
TUIPOJIOTMYECKUM MPOrHO3aM, TI0CJie KOTOPOro OCHOBHAsI paboTa MO CO3MaHUI0 Me-
TOJIOB MOPCKHUX IPOTHO30B ObLIa cocpenorodeHa B [uapoMerieHTpe Poccuu. Ipynmna
ObL1a Mpeodpa3oBaHa B MOPCKOI OTAEIL.

IlepBble MeTOMbI, pa3pabOTaHHbBIE B 9TOM OT/IejIe, OTHOCUJIMCH K IIPOTHO3aM Jie-
JOBUTOCTH apKTUYECKUX MOpEil. DTU MPOTrHO3bI BHITYCKAINUCH B (hopMe MHbOpMa-
LIMOHHBIX OloJuTeTeHel. Beyien 3a 3TUM Havald BBIITYCKATbCS TOJTOCPOYHBIE TTIPOT-
HO3BI JIenoBbIX (a3 s HeapkTudyeckux Mopeit CCCP. 3a 0THOCUTENIbHO KOPOTKOE
BpeMs B OT/ie/ie ObLIM pa3paboTaHbl M BHEAPEHBI B ONMEPATUBHYIO MPAKTUKY METOIbI
KPaTKOCPOUHBIX U JIOJITOCPOYHBIX ITPOTHO30B JIEMIOBBIX YCJIOBUII Ha HEAPKTUYECKUX
Mopsix Poccum, MeToabl MPOTHO30B BOJIHEHUS U HETEPUOIMYECKMX KOoJieOaHUI
YPOBHSI MOpPSI, METOJl CBEPXI0JTOCPOYHOIO MporHo3a ypoBHs Kacnuitckoro Mopst
¢ 3a0J1arOBpEMEHHOCTbBIO 1 roa 1 5 JieT.

o Benukoit OTeuyecTBEeHHOI BOMHBI METOAMYECKass 6a3a JIEHAOBBIX IPOrHO-
30B Obl1a orpaHnyeHa. OHa ocHOBBbIBajiach B OCHOBHOM Ha pa6orax I. H. 3aiiuena,
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B. A. Camoiinosoii, B. B. TumonoBa u K. M. KynpsiBoii, pazpaboTaBLIuX METOJ, ITPOT-
HO3a CPOKOB MOSIBJICHUS JIbJa U METOJ AOJTOCPOYHOIO MPOTHO3a CPOKOB OUMUIIEHUS
benoro mopst oto nbaa. B atot ke nepuon B TocynapcTBEHHOM TUAPOIOTUYECKOM
uHctutyte I. I1. KanunuH paspadboTan MeToa porHo3a ypoBHs Kacnuiickoro Mmopsi ¢
TOJI0BOIA 320J1arOBPEMEHHOCTBIO. DTOT METOA, B MOAUGDUIIMPOBAHHOM BUJIE YCIIECIIHO
npuMeHsieTcs U B HacTosiiee Bpemsi. B Tom xxe unctutyte T. I1. MaproTuH pa3pabo-
TaJl SMIOUPUIECKHMI METOM IMPOTrHO3a HENMEPUOANISCKIX KOJIeOaHU YPOBHSI B YCThE
CeBepHoii JIBUHBI.

HauGosiee MHTEHCMBHO MOPCKUE THIPOJOIrMYeCKUe TTPOTrHO3bl Havyalu pa3BU-
BaThCs IOcJie BOWHBI. Ha Iyt pa3BUTUS METOIOB MOPCKUX TMIPOJIOTUIECKHUX TTPOT-
HO30B TOTIa CYIIECTBOBAIN JIBe TOUYKM 3peHus. OnHa TOYKa 3peHUsI, KOTOPYIO BbI-
ckasbiBanu H. A. benunckuii u B. C. Hazapos, 3akioyanach B TOM, 4YTO Haubosee
MepCIEeKTUBHBIN MyTh Pa3BUTUS JIEIOBBIX IPOITHO30B JIEXKUT B pacyeTe TEIJIOBOIO CO-
CTOSIHMSI MODSI T10 3alaHHBIM YCJIOBUSIM TTOTOIbI. JIpyrast TouKa 3peHus Ha 3Ty Mpoo-
nemy npuHaaiexana B. 0. Buze u M. M. CoMoBY, KOTOpbIe YTBEpKAaAU, YTO MPU
CYILIECTBYIOIIEM TOT/Ia COCTOSIHUM HAayKM O Pa3BUTHMM IPOLIECCOB B MOpPE M B aTMO-
cepe Oyaylee COCTOSTHUE MOPSI MOXHO OLIEHUTh MO UCXOIHBIM U MPEIIIECTBYIO-
UM THIPOJOTUYECKUM U METEOPOJOTUIECKUM YCIOBUSIM, MUHYSI IIPOTHO3 ITOTObI.
OnHako, Kak Iokasaja X13Hb, B OOJBIIMHCTBE CIyvyaeB Haubosee MepcrekKTUBHBIM
oKasaJics MyTh, MPpeAIoXeHHbIN beanHckuM 1 HazapoBbIM.

IIpakTuka nmokasaja, 4To 3a HeOOJIBIIMM UCKITIOYEHUEM, KOT/Ia MOXHO OIIUpPaTh-
Csl Ha MHEPLMIO TUAPOJOTMYECKUX MPOILECCOB, OOIIUNA MyTh pa3pabOTKU METOJI0B
MOPCKUX THIPOJOTHUYECKUX ITPOTHO30B — 3TO YUYET CJIOXHUBIIMXCS YCIOBUM MOpPST K
MOMEHTY COCTaBJICHUSI IIPOrHO3a 1 MCIOJIb30BaHUE TTPOTHO30B ITOTOIbl B IBHOM MJIN
HesIBHOM Buje. Tak, HallpuMmep, IPpU COCTaBJIEHUU IMPOTHO30B BOJHEHMSI Ha MOPE
B SIBHOM BUJI€ MCIIOJIb3YyeTCsl MPOrHo3 BeTpa. C apyroit CTOpoHbI, Korma paspada-
THIBAETCSI METOJI JI0JTOCPOYHOTO IPOTHO3a MOSBICHUS JIbla, OOBIYHO MILETCS CBS3b
MEXXJIy CPOKaMU TOSIBJICHUSI JIbJa M KaAKUMM-TM00 3JIeMEHTaMU peXXrMa aTMOChephl,
HaOJIIOJABIIMMUCS 3a BpeMsl, TIPEAIIeCTBYIONIEe MOSIBJIEHUIO JIbaa. 31eCh IPOrHO3
ITOTOIbI 3aJI0XKEH B HesIBHOM BHle. OOBIYHO ITPOTHO3 IOTOIbI B IBHOM BUIIE UCITOJIb-
30BaJICs TIPU pa3pabOTKe METOMOB KPAaTKOCPOUYHBIX MPOTHO30B COCTOSIHUSI MOPSI, a B
JIOJITOCPOYHBIX ITPOTHO3aX MPOTHO3 MOTOIbl MCIOJIb30BAJICS B HESIBHOM BUae. MeTo-
JIbI pacYeTOB M IMPOTHO30B BOJHEHHUS TOJYYMIN 3HAUMTEIbHOE pa3BuTHe B Poccuu
nociae Bropoit MupoBoii BoliHbl, Ojarogapst padoram B. B. lyneiikuna, B. M. Mak-
KkaBeeBa, JI. @. Turosa, M. C. Bpopukosa, 0. M. KpsitoBa u 1ip.

B nepBoe necarunetue nocie BoiiHbl B LIWTle (HbiHe I'Y «[uapomerueHntp Poc-
cuM») ObUIa BBIMOJHEHA CEpPUsl MCCIIEIOBAHUI 110 pa3pabOTKe JIeIOBBIX ITPOTHO30B
M IPOTHO30B YPOBHS M TEUEHMUIA, TEMIIEPATyPhl IIOBEPXHOCTU BOIBI JUISI Pa3IMYHbBIX
mopeit Poccuu ¢ pasnuuHoit 3a61aroBpeMeHHOCThIO [22]. B 310 Xe Bpems H. A. be-
JuHckuM u I I1. KaauHuHbIM ObLT pa3paboTaH MeTO[ MPOrHO3a YpOBHS ¢ 3a0Jjaro-
BPEMEHHOCTHIO JI0 6 JIET.

CrieiyeT OTMETUTD, YTO ONPABIBIBAEMOCTh IIPOTHO30B, BHIITYCKAEMbBIX B T€ TO/IHI,
OblJIa HEBBICOKOI, YTO MOXHO OBLIIO OOBSICHUTH HEAOCTATKOM JTaHHBIX HAOIIONEeHUI
M, KaK CJEeACTBUE, HEIOCTATOUYHOM (hM3MUECKOM U CTaTUCTUYECKOM 0OOCHOBAaHHO-
CTBIO UCIIOJIb3YeMBIX METOIOB MPOrHO30B. JleJ10 B TOM, 4TO psifibl HAOIIOAEHUH, 10
KOTOPBIM CTPOMJIMCH 3aBUCUMOCTH, ObUIM KOPOTKUMU. DTHU 3aBUCUMOCTH, KaK Ipa-
BWJIO, YIOBJETBOPUTEIHLHO paboTaI Ha KOPOTKUX OTPE3KAX BPEMEHHU, MO UCTEYCHUU
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KOTOPBIX TPOTHOCTUYECKME YPABHEHUS TIPUXOAWIOCH YTOUHSITh [0 MEPE HAKOTUIEHUSI
HOBBIX TJAHHBIX HAOTIOICHUIA.

B Havayie 60-X TOIOB IPOIIJIOTO CTOJIETUSI CUTYalUsI ¢ MOPCKMMU ITPOTHO3aMM
cTaja MEHSThCS K JiydleMy. Paciivpuiachk ceTb TMAPOMETEOPOIOTMYECKUX CTAaHLIMIA,
YBEJIIMUMJIOCH KOJIMYECTBO IKCIEAUINIA B OTKPBITHIX pailoHaX MOpPeil M OKEaHOB, CTa-
JIK TIPOBOJUTHCS. MHOTOCYTOYHBIE HAOIIOAEHUST C TIOMOIIIbIO OyiiKOBBIX cTaHIuii. Cy-
[IECTBEHHO YBEJIMYMIIOCH KOJIMYECTBO CYIOB JTOOPOBOJIBHBIX HAOIIOIEHHIA.

CyllleCTBEHHBIN Mporpecc B pa3padoTKe METOAO0B MOPCKUX THAPOJIOTMYECKUX
MNporHo3oB HaMeTwics nociae 1958 r, korna H. A. barpossiMm [20] ObLT TIpeasiokeH
METOJl aHAJIMTUYECKOTO TPEACTaBICHUs OKeaHOTpahUUECKIUX U METEOPOIOTMUECKUX
MOJIeil ¢ IIOMOIIIbIO TOJMHOMOB YeOkbIlieBa U eCTECTBEHHBIX OPTOTOHAJIBHBIX (DYHK-
WA KOOPIMHAT X, y. DTOT MOAXO/ HallleJl IIMPOKOoe IMPUMEHEeHNEe MPU pa3paboT-
K€ METOJOB MPOrHO3a HE TOJbKO OKEaHOJIOTaMM, HO M METeOPOJIoTaMU U TMIPOJIO-
ramu OJjarogapsi 1eJIOMY PsIAy IPeuMyIecTB. MeToa TO3BOJISI, C OJHOM CTOPOHBI,
paccMaTpuBaTh OJHOBPEMEHHOE BO3/ICCTBHE aTMOCMEPHBIX MPOILIECCOB OOJIBIIIOTO
MIPOCTPAHCTBEHHOro Maciltaba Ha IPOTrHO3MPYEMOE SIBJICHHUE, a C JAPYroii, UCIIOIb-
30BaTh OJHU U T€ XK€ XapaKTePUCTUKU I10JIs1 aTMOCHEPHOTo MaBJIeHUs JJIsT IPOrHo3a
Pa3IMIHBIX MOPCKMX THAPOJIOTMYECKUX JIEMEHTOB, TaKMX, KaK BOJIHEHUE, TCUYCHUS,
KoJIeOaHUs yPOBHS MOPSI, aIBEKIIUSI TeTUIa TeYEHUSIMU U T.J. DTH CAMBIM ObUT OTKPBIT
IyTh KOMIUIEKCHOTO TOJX0Aa MJIsT pa3paboTKU METOa MOPCKUX TMIPOJIOTMYeCKUX
MpOrHo3oB. [1osIBUBIIASICS B TO BpeMsl 3JIEKTPOHHO-BBIYMCIMTENIbHASI TEXHUKA CY-
1LIECTBEHHO yCKOpsia Mpoliecc 00padOTKU UCXOAHBIX TaHHbBIX, UCIOJb3YeMbIX B 3TUX
pa3paboTKax.

Ha HoBoli MeTon010rnyeckoii OCHOBE ObUIM YCOBEPIIEHCTBOBAHBI MHOTHE paHee
pa3paboTaHHbIE METOIbl MOPCKUX MPOTHO30B [22]. B 0b61acTu 10JAroCpOUHBIX MPOr-
HO30B BakHbIe pabOTHI ObLIM BHIMOJHEHBI Mo pykoBoacTBoM H. A. BenuHckoro.
BenuHckuii mokasai, 4To aHOMaJIMU TeMIIepaTyphl BOIBI B IEATEILHOM CIO€ OKeaHa
(opMupylOTCS B XOJIOJHYIO YacTh I'0/la, TaK KaK 3MMOI HAaOI0AaeTCs MUHTEHCUBHBIN
TEII00OMeH OKeaHa ¢ atMocdepoii. JleToM BciiencTBHE OOJIBIION TeMIlepaTypHO
cTpatuduKauuy B TTOTPAaHUYHOM CJIoe OKeaH—aTMochepa TEIIOOOMEH BbIpaXXeH
cnabee. [ToaToMy TeMrmepaTypa BOIBI MOXET IIPOTHO3UPOBATHCSI B 3aBUCUMOCTH OT
MHTEHCUBHOCTHU BBIXOJIaXKMBAaHMS MOPsI B XOJIOIHYIO YacTh rojga. MHTEHCUBHOCTD BbI-
XOJJaXXMBaHUSI MOPSI XapaKTepU30BajJach TeMIIepaTypoil Bo3myxa. AJXBEKIIMS TeIlia
TEYEHUSIMU OLIEHMBAJach KOCBEHHO I10 MOJISIM aTMOC(hEPHOIo JaBJICHUs, TIPEICTaB-
JIEHHBIM KOJIMYECTBEHHO B (hopMe MHAeKCOB LUpKyIsiuuu benrHckoro. Ha 3Toii oc-
HOBE ObLIM pa3paboTaHbl METOJbI JOJTOCPOYHOTO MPOrHO3a TEMIIEPATyphl BOIBI B
BapeHiieBoM MOpe 1 METOJ IIPOrHO3a TeMITepaTyphl BOABI B CEBEPHOI YacTU ATJIaH-
TUYECKOTO OKeaHa.

B nanpHeiiem uaen beanHCKOTo OBLIM MCITONIL30BaHbI IIPU pa3pabOTKe Me-
TOJIOB TIPOTHO30B TEMIMEPATYPBI BOABI 7151 IPYTUX paitoHOB MupoBoro okeaHa. s
ONEPATUBHBIX 1ieJIeil ObUIM COCTaBJICHbI KapThl IIyOMH KOHBEKTUBHOIO MepeMelI-
BaHUs Il psiia Mopeid. C IMOMOIIBI0 3TUX KapT, UCITOJIb3Ysl ITPOTHO3 TEMIIePaTypPhbl
BO3lyXa M HauyajJbHbIe JaHHbIC O TEMIIEpaType BOAbI Ha MIOBEPXHOCTU MOPSI, COCTAB-
JISTACh TTIPOTHO3BI TEMIIEPATYPhI BOABI B CJIOE KOHBEKTHBHOTO MepEMEIIBAHUS C Me-
CSIYHOI 320J1arOBPEMEHHOCTBIO.

B nauvane 60-X TomoB mpounioro crojetus B ImapoMeTueHTpe Poccnu ObLT
BHEJIPEH HOBBII METOJ 00CIYyXXUBaHUSI CYJIOXOICTBA B OKeaHe, 3aKII0YaOIIUiCs
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B MPOBOJIKE KOHKPETHBIX CYJI0B PEKOMEHIYEMbIMU KypCcaMU IIaBaHUsI. DTOT METOJ
oKa3aJicsl HaCTOJIbKO 3(D(EKTUBHBIM, YTO BCKOPE OBbLI BHEAPEH BO BCEX MOPCKUX
cayx6ax Pocruapomera. 3HAUMTENbHBIN BKJIAI B peaJiM3alldi0 3TOr0 MeToda ObLI
BHeceH cneruanucramu [unpomernenTpa Poccun u npyrux yupexnenuii Pocruapo-
meTta [11].

C npuxonom B 1967 r. B [uapomeTiieHTp Poccrm M3BeCTHOTO y4eHOTO-TUAPOIM-
Hamuka I1. C. JIuHeiikuHa npu oTaejse MOPCKUX THAPOJOTMYECKUX MPOrHO30B Oblia
cosnaHa JIabopaTopuu TMHAMUKUA MOpsI, KOTOPYIO OH Bo3riaBwi. C 3TOro MOMeHTa
HayvaJoCh aKTMBHOE Pa3BUTHUE TMAPOAMHAMUYECKUX METOIOB MOPCKUX ITPOTHO30B.
HauGonee BaxkHbIe pe3yJIbTaThl, MOJYYeHHBIE B 3TOi JabopaTopuu, ClIeaylolue:

— co3[aHa Teopusl KPYITHOMACIITAOHOM 1UpPKyJissiuy Boa CeBepHO ATIIAaHTHKHA
U €€ Ce30HHON M3MEHYMBOCTH,

— BBISIBJIEHBI 3aKOHOMEPHOCTH pacIpee/IeHus IJIOTHOCTU B CJIOE TJIABHOTO Tep-
MOKJIMHA B 3aBUCHMOCTHU OT BETpa U MOTOKOB TeIUIa Yepe3 MMOBEPXHOCTh OKEaHa;

— M3y4eH MeXaHU3M (DOPMMPOBAHMS CE30HHOTO CJIOSI CKavyka M pa3paboTaHbl
MPOTHOCTUYECKKUE METO/IbI OIpeAeIeHUS TIIyOUHBI 3aJIeraHusT 3TOTO CJIOS 110 MaHHBIM
0 BEeTpe U TeIIOBOM OajlaHce MOBEPXHOCTU OKeaHa;

— pa3paboTaH METOJ] pacyeTa U KpaTKOCPOYHOI'O ITPOrHO3a CKOPOCTH TEYSHU 1
LITOPMOBBIX HATOHOB B OKPaMHHBIX MOPSIX 10 JaHHBIM O BETPE;

— BIIepBbIe OBUIM pacCYMTaHbl KapThl TEUEHMI HA CTAHIAPTHBIX TOPU30HTAX OT
MOBEPXHOCTH 10 THA JIs1 ATJTAaHTUYECKOIO OKeaHa;

— pa3paboTaHbl YMCJIEHHBIE METOIBI IITOPMOBBIX HATOHOB B OKPAaMHHBIX MOPSIX
no gaHHbIM 0 BeTpe (benoe, AzoBckoe, YepHoe, banTtuiickoe mops);

— pa3paboTaHbl METO/IbI pacyeTa ¥ IMPOTrHO3a HapacTaHUsI M TasTHUS JIbJa 110 JaH-
HBIM O TEIUIOBOM 0ajlaHCe TTOBEPXHOCTU MODSI;

— pa3paboTaH METOJ pacyeTa U MporHo3a apeiida 1 CrIoYeHHOCTH JIbja B MOpe
10 IaHHBIM O BETpeE.

[lepBas rpyra paboT BKJIOUaaa TEOPETUYECKUE UCCICI0BAHUS CTAllMOHAPHOTO
pexXuma UUPKYJISIIUK, aHaJIU3 JTaHHBIX KCIIEIUIIMOHHBIX HAOMIONCHU 1 MaTeMaTH -
YeCKUe MOJIEIM HeYCTAaHOBUBILMXCS ITPOLIECCOB KaK 0a3bl METOAOB ITPOrHO3a TUIPO-
JUHAMUYECKUX XapaKTepUCTUK oKeaHa. OCHOBHOI BKJIA B OCBEIIEHHE 3TUX BOIPO-
coB BHec [1. C. JluneiikuH. JlaabHelilee pa3BUTUE 3TU BOMPOCH MOJYYUIN B paboTax
B. C. Magepuua u A. A. Kyrano. B Hux nokazaHo, 4TO KJIMMaTUYECKUI CE30HHBIM
XOJ BeTpa HaJ OKE€aHOM IPUBOIUT K IepepacrpeaesieHI0 BoI 0apOKJIUMHHOIO CJIOS
B @aHTULIMKJIOHUYECKOM KPYrOBOpPOTe CUCTeMbI [osbcTprMa, U YTO OCHOBHOI TTIPU-
yuHoU oTpbiBa [oabdcrpuMa or Gepera SIBISIETCS JOCTVKEHUE UM KPUTUIECKOM Be-
JyuHbL pacxoga. KpoMe Toro, KyTtano BBISIBIEHO CYIIECTBOBAaHHUE BOJTHOOOPA3HBIX
BO3MYIIIEHU TJIaHETaApHOro MaciITada B MOJISIX CKOPOCTU U TUIOTHOCTU (IJIMHOM TOo-
psaaka 1000 kM), KOTOpble pacpOCTPaHSIOTCS B CeBepO-3alaJHOM HampaBIeHUU.
IToka3zaHo, YTO 3TH BOJIHBI BbI3BaHbI CE30HHOM M3MEHUMBOCTHIO METEOPOIOTMUECKIUX
YCJIOBUIA (BeTpa).

Psin paboT ObLIM TTOCBSIIIIEHBI MOACIMPOBAHUIO M PACYETy CTPYKTYpPhI BEpXHE-
ro ciosg okeaHa. B. . Kanaukwuii [77] Ha oCHOBe aHAIUTUYECKOIO MCCAEA0BaAHUS
IUHAMUYECKUX YPaBHEHUI TypOYJIEHTHOCTU B CTpaTU(ULIMPOBAHHON XKUJIKOCTU
BCKPBUI 3(PDEKT MPOCTPAaHCTBEHHOM JTOKAIU3aUKi TYPOYJIEHTHBIX BO3MYIIEHUIA,
KOTOPBIM MOXHO OOBSICHUTH CYIIIECTBOBAHUE PE3KOI IPAHUIIBI MEXIY IlepeMelIaH-
HBIM CJIOEM U CE30HHBIM TePMOKJIMHOM. Ha ocHOBe pelieHMs: CUCTeMbl YpaBHEHU

48



TYpOYJIEHTHOTO MOrPaHWYHOTO CJIOSI M YMCJEHHBIX SKCIIEPMMEHTOB Oblla MoKa3aHa
MPUHLMITMAIbHAST BO3MOXHOCTb MOJEJIUPOBAHUS TJIABHBIX OCOOEHHOCTEN BEepTU-
KaJibHOTro npoduiisg TeMrepaTypbl Mopsi. B najibHeliiieM eMy ynaaoch BOCIIPOU3BECTU
OoJiee TOHKUE 3(PHeKThl, TakKHe, KaK BOSHUKHOBEHUE HOBOI'O MEePEMEIIaHHOTO CJI0sI
Ha ¢oHe paHee chopMUpPOBaBIIEHCS CTPYKTYPHI B cIydyae ocaabieHus BeTpa.

HMrorom aToii cepun paboOT siBUJIACh aliBEKTUBHAs ABYXCJIOHHasl MOIEb Ies-
TEJLHOTO CJIOSI OKeaHa, KOTopas Jierja B OCHOBY pa3paboraHHoro B. M. Kanaiikum
u E. C. HectepoBbsIM MeTona AOJTOCPOYHOrO MPOrHO3a TEMITepaTyphbl U TOJIIMHBI
BEPXHETO KBa3MOMAHOPOIHOIO CJI0s B CEBEPHBIX YaCTIX ATIaHTHMYEeCKoro u Tuxoro
okeaHoB [78, 79] .

Hapsiny ¢ a3TuMm B oTaesne MpoaoKaauch MccienoBaHus QU3MKO-CTaTUCTHYe-
CKOro HampasjieHus. B 2Toii 06;1acTi ObUTH BBITIOJIHEHBI CIEAYIOIIEe PaOOThI:

— pa3paboTaH (PU3MKO-CTAaTUCTUYECKUI METOJA MPOTHO3a paclpeleeHUs] TeM-
nepaTypbl BOJbl Ha TOBEPXHOCTU B TEILTYIO YacTh rofia ¢ 3a06J1aroBpeMEeHHOCTBIO OT 5
10 30 cyT ISt ceBEpHBIX YacTell ATJIaHTUYECKOTO U TUXOro oKkeaHOB Ha OCHOBE yuyeTa
MOTOKOB TeIlja yepe3 NMOBEepPXHOCTh OKeaHa U MoJieil aTMochepHOro AaBieHusl, Mpe-
CTaBJIEHHbIX aHAJTUTUYECKHU C TIOMOIIbIO €CTECTBEHHBIX OPTOrOHATbHBIX (DYHKIIUIA;

— pa3paboTaH (HU3UKO-CTATUCTUUYECKUI METOA pacueTra MPOCTPAHCTBEHHOTIO
pacnpeneneHus TIyOMHbI 3ajleraHus ciosl ckauka a1t CeBepHO ATIaHTUKU;

— pa3paboTaHbl CTATUCTUYECKHE METOIbI HOJTOCPOYHOrO MPOrHO3a JEeAOBUTO-
CTH, TIOJIOXKEHUST KPOMKH JIbJa IJIs BCEX HEapKTUUECKUX MOPEil, OMbIBaIOIIMX Oepera
Poccuu.

B AAHWMW u npyrux MHCTUTYTax ObUIM BBIITOJHEHbI UCCAEAOBaHUS MO MODPSIM
apKTUYeckoro dacceitHa. [ HUX ObLIA CO3IaHbI:

— (DUBUKO-CTaTUCTUYECKUI METOM pacyeTa TOJLIMHBI U MOIIHOCTU Jibaa IJIs
3MMHEro nepuoja;

— (pUBUKO-CTAaTUCTUYECKUIT METO MPOTHO3a JIeA0BUTOCTU [PpeHIaHICKOTO MODSI;

— (PU3UKO-CTATUCTUUYECKUI METOJ CXAaTU U pa3peXeHUll Jbaa B MPUOPEXKHBIX
paitoHax apKTU4YeCcKoro dacceiiHa;

— (U3MKO-CTaTUCTUYECKUIT METOMA MOJITOCPOYHOTO MPOTrHO3a MJIOLIAAUN CILIO-
YEHHBIX JIIOB U CPOKOB pa3pylieHus npumas Kapckoro Mops;

— METOJ MpOorHo3a Ha 2—3 cyT KojiebaHUil YPOBHS U HEMIEPUOANYECKUX TeUSHU I
JUJIS apKTUYECKUX MOPEiA.

PasButue B cucreme Pocruapomera BbIYMCAUTEIbHON TEXHUKU MPUBETIO K CO-
3M1aHUI0 0a3 MTaHHbBIX, ABTOMATU3UPOBAHHBIX PAOOYMX MECT M TEXHOJIOTUI aHaIu3a U
MPOTHO3a OKeaHOorpaUIeCKUX MoJIei.

A. H. BarpoBsiM, H. H. KoxeBHukosoii, E. C. HectepoBbsiM 1 A. A. 3eneHb-
Ko [19, 68] ObLIM pa3paboTaHbl METOIBI OOBEKTMBHOIO aHAIM3a TEMIIEPATyphl T0-
BepxHOCTM MupoBoro okeaHa. B manpHeiieM ObLIM aBTOMaTU3UPOBAHbBI ITPOTHO3BI
OTIEJbHBIX 2JIEMEHTOB I'MAPOMETEOPOJOTMYECKOro pexuMa Mopeid 1 okeaHoB. Tak,
E. C. HectepoBbiM ObliIa pazpaboTaHa cUCTeMa aBTOMaTU3MPOBAHHOTO KPaTKOCPOU-
HOTO MPOTrHO3a TeMIIepaTyphbl U TOJIIMHbBI BEPXHErO OJHOPOMHOIO CJI0S /ISl aKBaTO-
puu CeBepHoit AT1aHTUKM U HopBexkcKoro Mops 151 TETJIOro nepuoja roja.

Psn pabot ObL1 HampaBjeH Ha cOo3AaHMe TMAPOAMHAMUYECKUX MoAeseil pacue-
Ta M MPOTHO3a IITOPMOBBIX HaroHoB [18, 35, 36, 72,73, 116, 173, 263], Ha co3naHne
METOJ0B MPOrHO3a XapaKTEePUCTUK JIEASTHOTO MOKPOBa U AMHAMUKU MOPCKOTO Jibaa
[14—16, 83—88, 117, 126, 143, 154, 168, 191—193]. ITapamieJbHO ¢ TEOPETUIECKUMHU
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paboTamMu TMAPOIMHAMMUYECKOTO HaIlpaBJIEeHUsI TTPOIOJIKAIUCH PabOTHI 1O YCTAHOBJIE-
HUIO SMIIMPUYECKMX COOTHOLIEHUI T pacyeTa mapaMeTpoB MepeMeIaHHOTO CJIOS.

IIporpecc B pa3BUTHSI MOPCKUX TUAPOJIOTMYECKUX TIPOTHO30B CBSI3aH C MOsIBIIe-
HHUEM CITyTHMKOBOW MHMOPMAIIMK, YTO JaJI0 BO3MOXHOCTh MOCTPOCHUST II00ATBHBIX
M peruoHajabHbIX KapT okeaHorpaduueckux nojeit (TT1O, negoBoii 06CTaHOBKHU),
HEOOXOIMMBIX B HAYYHBIX U ITPAKTHUECKUX 1IeJISIX.

ITocne 1992 . cuctemMa MOPCKOIO TMAPOMETEOPOJIOTUYECKOTO OOCIYyKMBaAHUS
(MMO) Ha npoctpaHcTBe ObiBIIeTo CCCP npeTepriesia cyliecTBEHHbIE U3MEHEHUS
B CBSI3U ¢ 00pa30BaHMEM HOBBIX TOCYIapCTB M MX IEPEXOJOM Ha PHIHOYHBIE YCIIO-
BUSI XO3IICTBOBaHUS. DKOHOMUYECKUIT KPU3UC, TTOCIICAOBABIIMI BCIE 3a 9TUM, T10-
TpeboBaJl cepbe3HOoro peopMupoBaHus u B odgactu MMO. T1epBbIM 111arOM B 3TOM
HarpaBJeHUU SIBUIOCH IMosiBieHUEe B 1992 . foKyMeHTa, B KOTOPOM ObLIU COIJIaco-
BaHbl OCHOBHbBIC MPUHLMITBI B3aUMOIEUCTBUS MEXIYy MOTPeOUTENIMU OKeaHorpa-
(uueckoit npoaykuuu (JdenaprameHTOM MOpcKoro (giota MuHTpaHca, ATeHTCTBOM
10 PHIOOJIOBCTBY MUHCEIbX03a U T.I.) U PocruapomMeToM 1o BompocaM I'MIpOMeTeo-
POJIOTMYECKOTO 00eCIIeUeHsT MOPEIUIaBaHUsI M PhIOOJIOBCTBA. DTH TOKYMEHTOM ObLI
ONpeJIesIeH ePeYeHb MOPCKONM MH(POPMALIMOHHON MPOTYKIIUY OOLIETO Ha3HAYECHUSI,
BBIMTYCKAEMOM LIMPKYJISIPHO, U CIeUUaTU3UPOBAHHON MPOAYKIIMM, BBIITyCKaeMoOi 3a
IUIaTy Ha JOTOBOPHOI OCHOBE.

JanpHelmue mwaru mo peopMupoBaHuI0 poccuiickoit cuctembl MMO ObLIu
CBsI3aHBI C TIEPEXOJI0OM Ha OOCIyXMBaHME B paMKax [7100aabHOI MOPCKOM CUCTEMBbI
CBSI3U Tipu OeacTBUM U sl obecneyeHust 6e3onacHoctu (TMCCDB) B cooTBeTCTBUU
¢ MexnyHaponHoii KoHBeHIMel Mo obecrieueHno 6€30MacHOCTU XU3HU Ha MOpe
(COJIAC) B pamkax BceMupHoii MeTeopoornyeckoii opranuzauuu. Bmecto nHgop-
Malluu, repegaBaeMoil TpaauliMoHHO, ¢ 1999 . Mopckas uHdopMalus cTaia nepe-
naBatbcs 1o cuctemMe 'MCCDB ¢ ucnojib30BaHUEM CUCTEMbl aBTOMAaTU3MPOBaHHOM
nepegadyu U npuema uHgopMauum o 6ezonacHoctu moperiaBanuss HABTEKC mns
NpUOpPEKHBIX paliloHOB U cITyTHUKOBOM cucTeMbl SafetyNET mis nepenaun Mopckoii
MHOOPMAIIMK 110 OTKPBITHIM pailoHaM OKEaHOB U MOPEIA.

HecmoTpst Ha cymiecTByloliue TPYIHOCTU TMEPEXOMHOTrO MepHuona, cucTtema
MI'MO B Poccum npopoikajia pa3BUBaThCsl. DTO TMPEXIe BCEro Kacaaoch TEXHUUE-
CKOTO Pa3BUTHS B 00JACTU BBIYMCIUTEIBbHON TEXHUKU M COBEPIICHCTBOBAHUS TeJle-
KOMMYHMKAIMOHHBIX CPENICTB, CPEACTB MOPCKUX HAOIIONEHU, YTO CYILIECTBEHHO YyC-
KOPUJIO MpoLiecCchl cOopa U 00padOTKM OIPOMHBIX 00BEMOB MOCTYIAOIIEHh MOPCKOM
TUIPOMETEOPOJIOTUIECKOM MH(MOPMAIIUH.

B Hacrosiiee BpeMst OTIe MOPCKMX THAPOJOTUYECKUX MPOrHO30B [Hapomer-
neHTpa Poccuu Bener GoJibliyio paboTy 10 OMepaTUBHOMY 00ECIIeUEeHUIO0 MOPCKOM
JeSITEIbHOCTH MPAaKTUIECKU BO BCeX pailoHax MUpPOBOTo okeaHa OT APKTHKM 10 AH-
TapKTUIBI M Ha MOpsIX Poccuu, moarotasianBast U pacpoCTpaHsist IMMPOKUI aCCOPTH-
MEHT TUAPOMETEOPOJOTUYECKOI MPOMYKIIMM, BKIIOYAsl IITOPMOBBIE ITPELYIIPEKIC-
Hust 00 Of. Dra padborta TpedyeT 00padOTKM 1 aHaIM3a OTPOMHbBIX MACCUBOB TaHHBIX,
MOCTYIAMOIIMX C PAa3IMYHBIX MOPCKUX HaOM0aaTeIbHBIX M1aTdopM. C 3TOi 1eJIblo
pa3pabaThIBAalOTCS U BHEAPSIIOTCSI B OIIEPATUBHYIO IIPAKTUKY MPOrpaMMHbIE CPEICTBA
1 HoBble TexHosoruu (APMub1, TMC MeTeo u ap.) U apyrue cUcTeMbl 00pabOTKuU
MOPCKOM TMIPOMETEOPOIOrMIeCcKOi NH(POpMALIIN.

IMpomokaroTcss pabOTHI 1O Pa3BUTHIO METOAMYECKOI 0a3bl MOPCKUX MPOT-
HO030B. B 1994 1. BrilI0 nepBoe n3gaHue PykoBoacTBa Mo MOPCKUM TMAPOJIOTH-
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YeCKUM TIporHosaM [168], B KoTopoM ObLI 0000IIEH ONMBIT HAYIHO-OMEePAaTUBHOMN
pa6oTsl o MMO B Haleit ctpaHe. B mociaeaHue rofabl ObLIM BbITTOJHEHBI BaxKHbIE
HCCJIeI0BaHUs, PE3YIbTaThl KOTOPBIX OBUIM MCIOJb30BaHbI IIPU CO3MaHUU HOBBIX
M YCOBEPIIEHCTBOBAHUM CYIIECTBYIOIIMX METOIOB IIPOrHO3a BOJHEHUS, IIITOPMO-
BBIX HAaroHoB 1 TeueHuii. Co3maHa riobdajbHast MOAEIb OOIIE IUPKYISLIUKA OKea-
Ha (aBTopsl 0. JI. Pecusguckmii u A. A. 3elteHbko) [164], KoTopast CIOIB3yeTCsT B
KayecTBe OJHOU M3 0a30BBIX COCTABISIONIIMX pa3pabaThiBaeMOii IJ100aJbHOM CHC-
TeMbl YCBOEHUS JAHHBIX O TEPMOXAJMHHON CTPYKTYpE NEsITEJIbHOIO CJIOsl OKeaHa
(riaBa 6).

2.3. MeToaoJ0ru4eckie 0CHOBbI MOPCKHX IHIPOJIOTHYECKIX MPOTrHO30B

2.3.1. O0mue mooxKeHus

Pa3paboTka MeTOIOB MOPCKUX THAPOJOTMYECKUX ITPOTHO30B MPEICTaBIsICT CO-
001 CJI0XKHOE HaydyHOe McciedoBaHUe, TpeOylollee IJTy0OOKOro aHajau3a MpUuYnHHO-
CJICIICTBEHHBIX 3aBUCUMOCTEM MEXITY TMIPOJIOTUICCKUME JIEMEHTAMU PEXKMMa MOPSI
¥ (axkTtopamu, nx omnpenensomnMu [13, 158]. D10 cBSI3aHO ¢ TEM, YTO MPOLECCHI,
TIPOUCXOISIINE Ha TIOBEPXHOCTU M B TOJIIIIE MOPEH M OKEaHOB, XapaKTePU3YIOTCS
OOJIBIIION TTPOCTPAaHCTBEHHO-BPEMEHHOM M3MEHUMBOCTBIO. Takasi I3BMEHYMUBOCTD SIB-
JISICTCSI CICACTBUEM pa3HOMACIITAOHOTO B3aMMOICHCTBUS OKeaHa 1 aTMocdepsl. O0-
MEH TEIIJIOM, BJIATOI M SHEPrUei 3TUX ABYX CPel OMpeaessieT OOJBIIMHCTBO IIPOIIEC-
COB, ITPOUCXOISIIINX Ha MOPSIX U OKEaHax.

YCTaHOBJIEHNIO COBPEMEHHBIX B3IVISIAOB Ha TEIUIOBOE M NTMHAMMYECKOE B3au-
MOJEHCTBME OKeaHa M aTMOC(ephl BO MHOTOM CITIOCOOCTBOBaIN (hyHIaMEHTAJIbHBIC
nccnenosanus B. B. lyneiikuna, A. W. lysanuna u ap. [37, 52, 55, 139, 215].

B HacTosee BpeMst co3maHo OOJIbIIOe KOJIMYECTBO MAaTEMAaTUUCCKUX MOJEIIeH
B3aMMOJEMCTBMSI OKeaHa M aTMOC(hephl pa3IMYHOTO YPOBHS CIOXHOCTH, KOTOPBIC
MO3BOJISTIOT B Psiie CIyYaeB JOCTATOYHO TOCTOBEPHO BOCIIPOM3BOIMTH OCHOBHEIC 3a-
KOHOMEPHOCTH 3BOJIIOIIMU OKeaHorpadudeckux mnoneit. Ha ceromHsmmHuil neHp Ha-
KOIUICH 3HAYUTEJbHBIN OITBIT IO MCITOJb30BAaHUIO TaKUX MOJMEJIC IpU pa3paboTKe
MOPCKMX THAPOJIOTMIECKUX IIPOrHO30B. B HacTrosiiee BpeMsT B OlepaTUBHOM TIpaK-
THKE MCIOIb3yeTCsT PsAJ METOA0B 00beKTUBHOro aHanmu3a (OA) u mporHosa Ioieit
OKeaHOrpahIeCKNX U METCOPOIOTHUYECKHUX MTOJIeH Ha IJI00YCe M KPYITHBIM PerMoHaM
MupoBoro okeaHa. 9ta nHdopmaius repenaercsa B Mopckue YIMC mist mocaenyio-
el MHTePIIPETAlN! 1 UCIIOIb30BaHMSI.

2.3.2. BzaumopeiicTBue okeana u atMocepbl

Teopust B3auMoneiicTBUSI OKeaHa U aTMOoCGhephl JIEXKUT B OCHOBE BCEX METOJIOB
MOPCKUX TUAPOJIOTMUECKUX MTPOTHO30B. OHA OMUCHIBAET IMMPOKUIA CIIEKTP MPOIIeC-
COB, MPOUCXOMSIINX B OKeaHe 1 atMocdepe. CxeMaTUIHO MOXKHO BBIIETTUTH TPU OC-
HOBHBIX MaciiTtaba: Me3oMaciiTabHOe B3aUMOJIeCTBUE (OT MUHYT 0 HECKOTbKUX
4acoB), cpeHeMacIllITaOHOe B3aUMOJIEICTBUE (TaK HA3bIBAEMbI CUHONTUYECKUN
MaciTad OT CyTOK A0 IBYX He/esb) U KPYIMTHOMACIITaOHOe B3aUMOJIECTBUE (OT Me-
cAIa 10 HeCKOIbKUX JieT). COOTBETCTBEHHO 3TOMY pa3padaThIBAIOTCSI METOIBI MOP-
CKUX TUAPOJIOTMYECKUX TMPOTHO30B PA3IMYHONM 3a071arOBPEMEHHOCTU — OT HECKOJIb-
KUMX YaCOB JI0 HECKOJIBKUX MECSIIEB U iaxke aecatuiieTuii. imest B BUILy TO 00CTOSITEITh-
CTBO, YTO MOPCKasI AESITETbHOCTh B OCHOBHOM COCPEIOTOUYEHA B TIOBEPXHOCTHOM CJIOE
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oKeaa, IJJaBHOe BHUMaHUE yIe/IIeTCs M3yYeHUIO U TPOrHO3MPOBAHUIO N3MEHYMBOCTHU
TUIPOJIOTMYECKUX XapaKTePHUCTUK 3TOTO CJIOST.

BoNbIIMHCTBO TUAPOMETEOPOIOrMYECKUX TIpolieccoB ((hopMUpOBaHUE BOJIHE-
HUSI M TEYEHUI, KoebaHMsl YPOBHSI MOpsI, JieooOpa3oBaHUe U ApP.), OKa3bIBAIOIIUX
BJIMSIHAE Ha XO3SIMCTBEHHYIO U IPYTYIO IESITeIbHOCTh YeJIOBEKa B OKeaHaX U MOPSIX,
MPOUCXOIST B IOIPAaHUYHOM CJioe BoJa — Bo3ayx. [1oaToMy 11 MOPCKUX TUAPOJIOTH -
YECKUX IIPOTrHO30B SIBJIIETCS BAXKHBIM M3y4eHUE ITPOIIECCOB B3aUMOICICTBUS OKeaHa
U atMochepbl UMEHHO B 3TOM cjioe. HampsbkeHue TpeHusl, co3naBaeMoe BETPOM Ha
MMOBEPXHOCTHU OKeaHa, IMPUBOIUT K BOBHMKHOBEHUIO B HEM JpelichOBBIX TEUCHUI U
BoJtHeHMsI. OOMEH MOTOKaMU TeIlJla M BJIarM OKa3bIBaeT CYILECTBEHHOE BIUSHUE Ha
TIOJISI TEMIIEPATYPhl U COJICHOCTH.

B morpaHMYHBIX CI0sIX OKeaHa U aTMochephl paciipeneieHrue CKOPOCTU U ILIOT-
HOCTH, MHTEHCUBHOCTh TypOYJIEHTHOCTH U 00YCJIOBIMBAaeMble MU TypOYJICHTHBIC
IMOTOKM MMITYJIbCa, TeIlla M BJIaTW He SIBJISTIOTCS He3aBUCUMBIMU 3aJJaHHBIMU BEJIM-
yyuHaMu. OHM OOBIYHO PACCUMTHIBAIOTCS I10 3aJaHHBIM BHEIIHUM ITapaMeTpaM, Ka-
KOBBIMU MOTYT OBITh METEOPOJIOTMYECKUE DJIEMEHTHI Ha BEPXHEH TpaHuUIIe IUIaHeTap-
HOTO IOrPaHUYHOTIO CJI0sT aTMOCdephl (CKOPOCTh BeTpa, TeMIleparTypa, BIaXKHOCTh U
pagvalMOHHBINA OaJlaHC) M XapaKTepUCTUKKM Ha HIKHEH TpaHMIle TTOBEPXHOCTHOTO
MOrPaHUYHOrO CJI0sI OKeaHa (CKOPOCTh reocTpoUIECKOro TeUeHUsI, TeMIeparypa u
cosieHoCTh). IMeHHO 3T (haKTopbl, (hOPMUPYS ITOrPaHUYHbBIC CJIOH, OIPEACISAIOT TY
W UHYIO UX CTPYKTYPY, YCJIOBHYSI Ha TIOBEPXHOCTHU paszelia BOJa—BO3IyX M BHYTPEH-
HUE CBSI3U MEXIY OTACJIbHBIMM 3JIEMEHTaAMU.

BHenrHue mapaMeTpbl ABYX IMOIPaHUYHBIX CJIOEB B CBOIO OYepElb OIPEIEIISTIOTCS
B IIPOIIECCE B3aMMOJEMCTBMS TTOTPAHUYHOTO CJI0SI OKeaHa C TIyOMHHBIMU CJIOSIMU U
MOrPaHUYHOTO CJI0ST aTMOC(hEPhI CO CBOOOIHOI aTMOchepoii. CBI3yIOIIUMU 3BEHbSIMU
B CHCTeMe ITOrpaHUYHbIN CJI0i aTMOCchepbl — CBOOOIHAsE aTMOchepa U ITOrpaHUIHbIN
CJION OKeaHa — TUIyOMHHBIE CJIOM CIIyKaT YITOPSIIOYEHHbIE BEPTUKAIbHBIC TBMKEHUSI,
3HAYUTEJIbHO OoJiee MeJIeHHbIE, YeM TypOyJeHTHBIe MmyJibcalini. BpeMs aganTtanuu
T0JIeli CKOPOCTHU B TIOTPAHUYHBIX CJI0SIX aTMOC(ephbl M OKeaHa MHOTO MEHbIIIE €0 3Ha-
YyeHUs B CBOOOIHOI aTMOcdepe, ¥ TeM 0oJiee B IITyOMHHBIX CJIOSIX OKeaHa.

KpynHoMacinTabHoe TeIioBoe B3auMOIEICTBME OKeaHa U aTMOC(ephl CBSI3aHO
C TIpolieccaMM TeIUIO- U BjlarooOMeHa MaciuTaba 6apuyecKux oO0pa3oBaHUIA: IIUKIIO-
HOB M aHTULIMKJIOHOB. BeitencTBre O0bINION TEIIOBOM MHEPIIMU OKeaHa 1 OOJIbIITNX
MPOCTPAHCTBEHHBIX MACIITA0OB €ro BIMSHUS Ha atMocdepy [134] xapakTepucTuku
TeMITepaTypHOTO I0JIsI OKeaHa M TeIJI000MeHa C aTMOC(hepOil YUUTHIBAIOTCS IIPU pas-
paboTKe METOMOB JTOJITOCPOYHOrO IIPOrHO3a TeMIIepaTyphl IIOBEPXHOCTU OKeaHa, Jie-
JIOBBIX YCJIOBUM U IPYTUX 2JIEMEHTOB IMIPOJIOTMYECKOTO PEKMMA OKEAHOB U MOPEIA.

2.3.3. TemioBoii 0a1aHC

M3MeHYMBOCTh BO BpEMEHU U B IIPOCTPAHCTBE TAaKUX JIEMEHTOB PEeXMMa MOps,
KakK TeMIlepaTypa BObl, JIeA000pa30oBaHue U JeI0TassHUE, SIBJIIETCS CICACTBUEM HE-
IIOCTOSIHCTBA TEIIOBOIO OajiaHca MOPSI.

VYpaBHeHUe TEIIOBOro bajaHca MOpsl UMEET CJISAYIOLINI BUI:

QC+Qﬂ+ Q3+QX+QP+QK+QOCiQﬂiQTO iQT_Qad,_Q”_Qa:AQ; (21)

rae O, — NOMIOIICHHAsT COMTHeYHast paquanust (mpsiMast U paccesiHast); Q , — Ko-
JIMYECTBO TEIUIOTHI, IIOCTYIAoLIEll OT MOpPCcKoro nHa; O , — KOJIUYECTBO TEILIOTHL,
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BbIIEJISIEMOE TIPU TUCCUITAlIMA KUHETYecKoii 3Hepruu; 0, — KOJIMYECTBO TEIIO-
Thl, BBIIENAEMOE B pe3yJbTaTe XMMUUECKUX IpolieccoB; O , — KOJIUYECTBO TEIJIO-
Thl, IPUHOCHMOE PEYHBIM CTOKOM; O, — TEIUIO, BBLIEISEMOE IPU KOHJEHCALIUU
BOJAHBIX NMapoB; O ; — KOJIMYECTBO TEMJIOThI, BEIAEIAEMOE B PE3YJIBTAaTE NMPOLECCOB
JienoodpasoBaHys U enoTadHus; Q ,, — KOHTaKTHbBIA TeroooMeH; Q , — aaBEeKLMs
Teria TedeHusiMu; O, — KOJINYECTBO TEIUIOTHI, TEPSIeMOe B pesyJibTare S dEeKTHBHO-
ro U3Jy4yeHus (JIMHHOBONIHOBAs paauauus); O, — anb0e10 MOPCKOM MOBEPXHOCTH;
0, — TeIIo, BblIEIAeMOe IIPU BbINAJeHUN 0CaiKoB; AQ — OCTaTOYHOE KOJMYECTBO
TEIUIOTHI, UIylLIel Ha JIOKAIbHOE M3MEHEHUE TeMIIEPaTyphl BOIbl, O , — UCIIapeHME.

KonuyecTBOM TEILIOTHI, ITOCTYMAIOIE OT MOPCKOTO JHA BCJICACTBHE ITMCCHU-
Maluyu KMHETUYECKOM SHEPTUM M XMMUYECKHUX ITPOIECCOB, OOBIYHO ITpeHeOperaoT
BCJICJICTBUE €€ MaJIOCTH 10 CPAaBHEHUIO C IOIJIOIIEHHON CojHeYHOol pamuanuu. M3
BCEX MEePEYMCIICHHBIX BBIIIE COCTABJIIONIMX TEILIOBOTO OajaHca HAIeKHO OTPeIesisi-
FOTCsI TOJIBKO T€, pacyeT KOTOPhIX OCHOBaH Ha JJaHHBIX CTAHAAPTHBIX CYTOBBIX Ha0JII0-
JIEHUSIX 3a TeMIIepaTypoii BOJbI U BO3AyXa, CKOPOCTBIO BeTpa M BiaXHOCThIo. [Tpak-
TUYECKME MPUEMbI pacueTa COCTaBJISIONINX TEIUIOBOrO OajlaHca MOPS U3JIOXKEHbBI, Ha-
npumep, B pabotax [26, 213].

2.3.4. Boaublii 0a;1aHC

B Mopsix, coolIarommxcs ¢ OKeaHOM, CPEIHUI YPOBEHb MOPsI B TEYCHME MPO-
JOJDKUTEJIBHOTO BPEMEHM COXPaHsSIeTCss HEM3MEHHBIM, UYTO TOBOPUT O TOM, YTO MOpe
TepsieT BOIbI INIaBHBIM 00pa30M BCJICACTBUE MCHAPEHUS CTOJIBKO XK€, CKOJIbKO IOy~
yaeT ee 00paTHO B BUJE TBEPIbIX U KMAKUX OCAAKOB, T.e cCOOJI0AaeTCsl OajaHC BOJbI.
[TosHBIN BOOHBIN OaaHC 3aMKMCHIBACTCS B CICIYIOIIEM BUIE:

W —W, +W, W, W, +W =0, 2.2)

rae W, — pedHoii crok; W — ocaiku, BblIafalollue Ha IIOBEPXHOCTb Mopst; W — uc-
napeHue ¢ MoBepXHOCTH MopsA; W, — BOmooOMeH uepe3 MPOIUBEI ¢ OKeaHoMm; W, —
BOJOOOMEH 4epe3 THO Mops; W, — ocalku, BblIaJalollyie B MOPE BCIEACTBUE KOH-
JEHCAIINHU BOISHBIX TTAPOB.

Jltg 3aMKHYTBIX Mopeii Tuna Kacrmiickoro Mops mpaBasi 4acTh ypaBHeHUS (2.2)
HE paBHA HYJII0, a UMeEeT HEKOTOPOe KOHEYHOE 3HAUCHME, BETMIMHA KOTOPOTO XapaK-
TepU3yeT U3MEHIMBOCTh YPOBHS Mopsi. OTIpeae/ieHr e TOUHBIX 3HAYCHUI BCEX COCTaB-
JISTIOIINX BOTHOTO OaylaHca — 3ajadya JOCTaTOYHO CJIOXKHAs. DTO 00YCIOBICHO, C OfI-
HOI CTOPOHBI, OTCYTCTBHEM B OTKPHITOM MOpPE HCOOXOMMMBIX JAaHHBIX HAOIIOMCHUMA
IJIST pacdeTa COCTaBIISIONINX BOTHOTO OalaHca, a ¢ IPyroil — BO3AeHCTBUEM aHTPOIIO-
TEeHHBIX (PaKTOPOB, TOYHBIN YIET KOTOPHIX IMTPAKTUICCKI HEBO3MOKEH.

2.3.5. Kocmoremoreohuzundyeckue hakropsi

Yyer KocMoreanoreoGn3ndeckKnx (HPakTopoB OCYIIECTBISIETCS, KaK IIPaBUIIO,
IpH pa3pabOTKe JTOJITOCPOIHBIX TTPOTHO30B ITOTOILI M COCTOSTHUS TTOBEPXHOCTU MO-
peit m okeaHOB. HecMOTpsT Ha TO, YTO B 3TOM HAIIPaBJICHUU BBIITOJTHEHO OOJIBIIOE
KOJIMYECTBO MCCIIEMIOBaHUIA, Cephe3HOTO Mporpecca He oTMeueHo. [l1aBHass mpuyrHa
CTOJIb MEIUICHHOTO TIPOTpecca 3aKII09aeTCs B OOJIBINON CIIOXKHOCTA U MHOTO(AKTOP-
HOCTH BJIMSTHHMST KOCMOTEINOTeO(U3NIeCKIX (DaKTOPOB Ha IIPOIIeCCH B aTMocdepe 1
oKeaHe. BMecTe ¢ TeM M3BECTHBI IIMKJTBI B aTMOcepe, CBSI3aHHBIC C IIUKIaMU COJTHEY -
HOI ¥ TCOMarHUTHOM aKTUBHOCTH, W IIUKJIbI, 00YCIOBJICHHBIC KOJICOAaHNSIMU 36 MHOM
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ocu. B MHOroeTHUX KOJIeOaHUSIX YPOBHA Kacnuiickoro MODPA BbBISABJICHDBI KoJeba-
HUs, CBA3aHHBIC C 11-neTHUM U 22-7€THUM LIUKIaMU COTHEYHOU aKTUBHOCTH.

2.4. IToTpedHOCTH B MH(OPMAIMOHHBIX YCJIYTaX U CIIOCOObI MX OKA3AHHUS

ITpowsBoacTBEeHHAS W Apyrast AesTeIbHOCTh Ha MOPSIX M OKeaHaX OCTPO HYXK-
JaeTcs B MPEJOCTaBICHUM Pa3IMIHOTO BHAa MWHMOPMAIIMOHHBIX YCIYT O THIPO-
METEeOPOJIOTMYECKOM COCTOSTHMM palioHa IMTPOBOAMMBIX paboT. [1penocTaBieHue yciayr
OTHOCUTCS K cepe CrennaaIn3upoBaHHOro oociyxkuBaHus. Criermain3upoBaHHOE
00CITy>KMBaHUE OCYIIECTBIISICTCS MMPOrHOCTIISCKUMI opraHaMu PocruapomMera, Kak
MpaBWJIO, Ha TOTOBOPHOI ocHOBe. OHO BKJIIOYAET BBIMYCK aHAJIMU30B M MPOTHO30B,
Pa3IMIHOrO pojia KOHCY/IBTAIM M CIIPAaBOK IO 3aIllpocaM MoTpeduTesieit Ha 00Cy-
XKMBaHME TT0 KOHKPETHOMY paifOHy M MECTY, TTOATOTOBKA KOTOPHIX BBIXOIUT 32 PAMKH
0I0IKEeTHOTO (DMHAHCUPOBAHUS W TPeOYeT TOTOJHUTEIbHBIX YCUINIA U cpeacTB. I1oT-
peodutensiMu (IMOJb30BaTENSIMU) CIIELMATU3UPOBAHHOTO OOCIYKMBAHUS SIBJISIIOTCS
KaK TOCyJapCTBEHHEBIE, TaK 1 KOMMEPUECKHE CTPYKTYPHI, TIPUYEM B TTOCTICIHEE BpeMs
00beM CHEINATM3UPOBAHHOTO OOCTY>KMBaH!SI KOMMEPUECKHX CTPYKTYP HETIPEPHIBHO
pacTer.

Crienimann3upoBaHHas WHOOpMaIg OOBIYHO TIpeaHa3HaueHa IJIsT IIPOBEICHUS
TIOMCKOBBIX M CIIacaTeIbHBIX OIlepalliii Ha Mope, OypOBBIX pabOT Ha IIeibde, Tpe-
TOCTABJICHUST CIIEIMATN3UPOBAHHBIX YCIIYT IUIST MOPCKOM HaBUTALIMU, PHIOHOTO MPO-
MBICJIa B OTKPBITOM MOpPE M B TIPHOPEXHBIX paiioHax, IJisT 0OPLOBI ¢ 3arpsI3HEHUEM
MOPCKOM CpeJibl, a TakKKe MpeaocTaBieHe KBATM(MUIIMPOBAHHBIX THAPOMETEOPOJIO-
TMYECKUX KOHCYJIBTAIlNi, SKCIIEPTHBIX 3aKJIFOYCHW U T.I.

2.4.1. O6cirykMBaHKE CYI0XO0/ICTBA PEKOMEHIyeMbIMI KyPCAMU IIABAHNS

OobecrieueHIe MOPCKHUX CYIOB pEKOMEHIYeMBIMHU KypCcaMM IIJIaBaHUsI OTHOCUTCS
K CITeIIMaIu3MPOBAaHHOMY OOCITY>KMBAaHIIO0. DKOHOMMYECKAS IESITSIbHOCTD MOPCKOTO
(10oTa HACTOIBKO TECHO CBSI3aHA C MCIOJIb30BaHMEM MHGOPMAIIUKM O THAPOMETEO-
POJIOrMYECKOM COCTOSIHUM MOPCKOW CpeJibl, YTO MOBCEAHEBHOE 3HAHUE TEKYLIEH U
MPOTHO3UPYEMOM TOTO/IbI SIBJISIETCS HACYLIHOM HEOOXOAMMOCTBIO IS O0ECIIeYEeHUs
HOPMAaJIbHBIX YCJIOBUI HAaBUTrallMM, a CBOEBPEMEHHOE MOJIyYEeHUE MPEAYIPEXKIACHUN
00 O4 crano npsiMoii couMaabHOM MOTPpeOHOCTBIO. POCT MHMISLINMY U CBSI3aHHBINM
C Hel pOCT 1IeH Ha TOIUIMBO, CYTOPEMOHT, a TakKe AOTOJHUTEIbHbIE PACXOIbI, Bbl-
3BaHHbIE BBEJACHUEM 00Jiee XKECTKUX MpaBu O€30MacCHOCTU MOpEIJIaBaHus, 3aCTaB-
JISIET CyAOBJIaesblieB 00paTUTh 0oJiee Cepbe3HOE BHHMAaHUE Ha IOBbILIeHUE 0e30-
TMACHOCTU M 3KOHOMMYECKOM 3(D(DEKTUBHOCTU BKCILTyaTaluu cyaoB. OTHUM U3 ITy-
Te NTOCTUIKEHUS 9TUX LEJEN SIBISIETCSI MPOBOJKA CYI0B PEKOMEHAYEMbIMU KypCcaMHu,
OCYIIECTBIISIEMBIMU B PEaIbHOM BPEMEHM CIIeIIMAIbHBIMU CITy:KO0aMU, (DYHKIIMOHM -
PYIOIIMMH B MOPCKHUX ITPOTHOCTUYECKUX YIPEXKICHUSIX Pocrumpomera.

OO0cayXnuBaHNUE CYIOB PEKOMEHIYEMBIMHM KypcaMU y>K€ MHOTHE TOIBI SIBIISICTCS
Ba>KHOI COCTaBJISIIOLIEH AESTEIbHOCTA MOPCKUX MPOrHOCTUYECKUX ClyX0 Pocrua-
pomera. KBanuguipoBaHHBIE CIICIIMATNCTHI 3TUX CIY>KO Ha OCHOBE aHAIM3a TEKY-
IIMX U OPOTrHO3UPYEMBIX TUAPOMETEOPOJOTMYECKMX MATEPUATIOB C MPUBJICYEHUEM
KJIMMAaTUYECKUX U HABUTALIMOHHBIX JTAaHHBIX €XEIHEBHO BbLIAIOT KallMTaHAM PEKO-
MEHJAalMK O Haubosiee 6e30IacHbIX U SKOHOMUYECKU BBITOAHBIX MapIIpyTax IjaBa-
HUS C TIPOTHOCTUYECKOM MH(pOopMaLneil o BeTpe 1 BonHeHnU. [To okoHUaHuM peiica
OCYIIECTBIIICTCS aHAJIN3 peiica M OLIEHUBACTCSI €ro SKOHOMMNYecKast 3(P(PeKTUBHOCTD.
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IIpu BbIOOpPE peKoMeHoyeMOoro Kypca [j1s1 KOHKPETHOIO CyAHa IPYIIIOoN Mpo-
BOAKM, KPOME OINEPATUBHBIX TEKYIIUX W MPOTHOCTUYECKUX MaTepPUaOB, UCIIOJb-
3YIOTCSI TAaKXKe Pa3JMYHOIro poja MoACOOHbIe MaTepuabl (JIOLUU, TUAPOMETEOPO-
JIOTUYECKUE CIIPABOYHUKHU, aTJackl U Ap.) Il TIOJYyYeHUsT JOTIOJHUTEIbHBIX CBEIe-
HUI 0 BO3MOXHOI TMAPOMETEOPOJIOrMUECKO# U HaBUTALIMOHHO 00CTaHOBKE BIOJIb
MaplipyTa. MaTepuaibl, TOMEIIEHHBIE B 3TUX MOCOOUSIX, SBISIOTCS PE3yJbTaTOM
000011IeHNsI MHOTOJIETHUX HaOJIOACHUIA 3a TOTOJ0M U COCTOSIHUEM IMOBEPXHOCTHU
oKeaHa.

IMoce monyueHus OT KalMTaHa 3ampoca Ha 00CIyKMBaHUE TPYIINa MPOBOAKU
coOMpaeT U aHAIU3UPYET TMIPOMETEOPOSOIHUECKYI0 OOCTAHOBKY BIOJIb MaplipyTa
MPEACTOSIIIErO MIaBaHUs MO JAaHHBIM, MMOJYYEHHBIM M3 MHOIMX MCTOYHUKOB (Kak
HaLIMOHAJIbHBIX, TaK U 3apYOEXKHbBIX), C TEOCTALIMOHAPHBIX U MOJSIPHBIX CITyTHUKOB, a
TaKKe C CYI0B, OKEAHCKUX CTALIMOHAPHBIX U AP (YIOIINX OyeB U T.1.

[1pu moAroToBKe peKOMEHIAIIMU YIYUTHIBAIOTCS TUIT CY[HA, POJI TPy3a, CKOPOCTh,
ocajiKa cyJHa, mpearoyiaraeéMble BpeMsl BbIXO/Ia CyHA B peiic U MJIaHOBOE BpeMsl TIpU-
OBITHS B TOPT HA3HAYCHUSI, a TAKKE T€ WIM MHbIE OTPAHUUYCHUSI TUIPOMETEOPOIOTH-
YeCKOro xapakrepa, HakJaablBaeMble Ha YCIOBMS TUtaBaHusl. Hampumep, B CBSI3M ¢
0CODEHHOCTSIMU peiica KarmuTaH MOXKET MOTpeboBaTh, UTOOLI Ha MapIlpyTe BhICOTA
BOJIHBI HE TTPEBbIIIAA OMPEAEICHHOTO 3HAUCHHSI, HATTPUMED 4 M.

2.4.2. O6cryKMBaHHE OKEAHUIECKOTO U MPUOPEIKHOTO PHIO0IOBCTBA

TunpomeTeopoaornyeckoe odecredyeHre OKeaHnIeCKOro pPrl00JIOBCTBA OTHOCUTCS
K CIIeMaIn3uPOBaHHOMY OOCTYXKUBaHMIO. OHO OCYIIIECTBIISICTCS IyTEM BBIITyCKa MOP-
CKUX TMIPOMETEOPOJIOTMUECKUX OIOJUIeTeHEe!, BKIFOYAOIIMX MH(GOPMALIMo 00 omac-
HBIX SBJICHUSIX TIOTO/bI (TyMaHaX, 30HaX BO3MOXHOIO 00JIeIeHEHUST PhIOOJIOBHBIX CY-
JIOB, TPOIIMUYECKUX yparaHax 1 T.1I.) ¥ HHGhOPMAINO 0 DaKTUIECKUX U OXKHUIAEMBIX I10-
TOIHBIX YCIIOBUSIX B paiiOHE JI0Ba, BKIIOYAOIIYIO BeTep, BOJIHEHNE, TEUCHNSI, MOPCKHE
JIbABI, TEMIIepaTypy Mops U T.1. [Mnpomereoposornyeckast HGOpMAIIs JOBOIUTCS 10
PBHIOOIOBHBIX CYIOB IO pa3IMYHbIM KaHaIaM: paanodakcuMuie, partuoteaehoHy U T.1.

BaxubiM Bunom CI'MO pBIOOTOBHBIX CYIOB SIBJISIETCS BBIITYCK IMPOTHOCTUYE-
cKoit mHbopMmaluu o6 obneneHeHuu. [1pu yrpose obeneHeHUsT phIOOJIOBHBIX CYIOB
MPOTHOCTUYECKUMU CayxK0amMu PocruapomMeTa BBIYCKAlOTCS MpeaynpexkaeHus. B
TPEaYIPEKACHUSIX YKa3bIBACTCS:

— BpeMs HauaJia o0sieIeHeHUS

— 30Ha o0JIeAeHEHUST;

— UHTEHCUBHOCTD;

— oXumaeMble HalpaBJIeHNEe 1 CKOPOCTh BETpPa;

— BBICOTA BOJIH M TeMIlepaTypa BO3ayXa;

— PEKOMEHIYeMBbI KypC BBIXOJA CYIHA M3 30HbI 00JIeIeHEHNUS.

Kpome obcnyxuBaHUS ONEpaTUBHOIO PHIOOJIOBCTBA HAYYHO-TIPOTHOCTUYECKUE
opransl Pocruapomera oKa3bIBalOT MOMOIIb HAYYHO-HUCCAEA0BATEIbCKIUM YIPEXK-
neHusM PegepalbHOro areHTcTBa 1o peioonosctsy (BHUPO, ATTAHTHHUPO,
IMTMHPO, TUHPO) B yactu npegocraBiieHUs UM HEOOXOIMMOI THIPOMETEOPOJIO-
TMYeCcKOi nHMOpMaLIUU IS

— y4yeTa 3aImacoB TPagULIMOHHBIX IIPOMBICIOBBIX BUIOB PbIO 1 30H PHIOOIOBCTBA;

— MOMCKa HOBBIX pailOHOB ITPOMBICJIA;

— CcOCTaBJIeHUs PIOOIIPOMBICIOBBIX IIPOTHO30B U T.1I.
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2.4.3. O6ciTyKMBaHKE CYI0XO0CTBA B10JIb TPacchl CeBepHOr0 MOPCKOTO MyTH

OcHoBHag pojsgs CI'MO B apkTuyeckux Mopsix npuxoautcs Ha 'Y <AAHU U »,
Mypmanckoe, CeBepHoe, Akyrckoe u Uykorckoe YI'MC. OnHoli U3 BaxXHBIX 3a1a4
TUIPOMETEOPOJIOTHUECKOTO OOecTieYeHUSI B APKTHUKE SBJISICTCS BBIOOP ONTHUMAITh-
HBIX MyTeW TIaBaHUsS CYIOB BO JibaaX. OCHOBHBIM KpUTEpUEM IpU BbIOOPE CYI0-
XOJTHO# Tpacchl M HanboJIee OJIaTOIIPUSITHOTO TIEpHOIa TIIIaBaHMST SIBJISTFOTCS MITHM -
MaJIbHBIE 3aTpaThl BpeMEHU, HEOOXOIMMBIE [UISI TIepexoa CyaHa U3 OTHOTO ITOpTa B
JIpYTOM.

B cootBeTcTBUM ¢ «[TpaBuiiamu miaBaHus cynoB no tpaccam CMII» npoBojaka
cynoB 1o Tpaccam CMII gomkHa OCYIIECTBISITHCS C YUETOM MPOTHO3a U (haKkTH-
YEeCKOI0 COCTOSTHUS JIETOBBIX, METEOPOJIOTHICCKIX M HaBUTALIMOHHBIX YCIOBUA.
OO0mwMit TOAX0A K BEIOOPY ONTHUMAIIBHOTO ITyTU B CIIOXMBIINXCS CUHONITUYECKUX U
JIEOBBIX YCIOBUSIX JJISI TapaHTUPOBAHHON peaju3alliid MOPCKOU olepaluu B yc-
TaHOBJIEHHBIE CPOKHU C COOJIIoJIecHNeM TpeOoBaHUI 0€30MacHOCTU MOpPETJIaBaHUS
MpenrycMaTPUBaET, YTOOBI IBMKEHUE OCYIIECCTBIISZIOCh ONTUMAIbHBIM IIyTeM depes3
30HbI, B KOTOPBIX:

— 00111asT CITTOYeHHOCTH JIbIa MUHUMAJTbHA;

— KOJIMYECTBO «MOJIOJBIX» JIbIAOB (B OCEHHE-3UMHMI U BECEHHMI MEPUOMIBI) U
Ppa3pyIIeHHOCTh JICIOBOTO IMMOKPOBA (B JICTHUI TTEpHOJ) MAaKCUMAaJIbHEL;

— OTMEYaeTCsI MUHUMAaIbHAasl TOPOCUCTOCTB JIBA;

— npeobJiajaroiiasi OpueHTaLMsI pa3pbiBOB (Pa3BOAUiA, TPEIIUH, KAHAJIOB) B Jie-
JSTHOM TIOKPOBE OoJiee BCETo MPUOIMKAeTCs K TeHepaTbHOMY KypCy ABUKEHUSI JIEIO-
KoJia (KapaBaHa);

— TJIyOMHBI COOTBETCTBYIOT TPEOOBAHUSM OE30MaCHOCTH IJIaBaHMS ISl JaHHOTO
KJ1acca CymaHa;

— BeTep U BUAMMOCTb OJIarONPUSITHBI 15T TIJIaBaHUS.

CI'MO B ApKTuKE CBSI3aHO C TpaHCIOPTHBIMU MepeBo3kaMu o CMIT u ¢ ocBo-
eH1eM MeCTOpOXIeHMI Ha moyocTpoBe SAmai, B 0acceitne O0b—EHuCei, a TakKe Ha
BocTtoke bapenneBa Mops (LLITokmaHOBcKoe razokoHaeHcatHoe U IIpupasioMHoe
HedTSIHOEe MECTOPOXIEHUs) U C Pa3BUTHEM MOPCKOTO IKCITOpTa ra3a U HedTHU U3
3THX MECTOPOXKIeHU B EBpory.

B xonue kaxagoro roga I'Y «<AAHWU W » noaroraBiuBaeT v BbITYCKaeT OIOJJIETEHD
«JIemoBbIe TUAPOMETECOPOIOTHIECKIE YCIIOBUS B APKTHUKEe». BIolsIeTeHb COOepKUT
0030p JIEIOBBIX YCIOBUI B apKTHUecKuX Mopsix (oT bapeHiieBa mops 10 YyKoTcKoro
MOPST) 3a TIEPUOJI C Havaia 3aMep3aHusl (B TIPEIIIeCTBYIOIIEM TOTy) 10 Mepuoaa Tas-
HUS JICASTHOTO IMMOKPOBAa M OUMIICHMSI MOpEil 0TO Jibaa. biojuteTeHb BKIIIOYAEeT TaKXKe
0030p METEOPOJIOTUYECKUX MPOLECCOB TSI KaXXI0ro Mecslia roa U 0COOeHHOCTHU
KO0JIe0aHUI YPOBHS B BOCTOYHOI 9acTH bapeHIiieBa Mops.

ITo paiioHam AHTapKTWIbl BBIIYCKAETCS €XKE€KBapTaJlbHbIN OOJJIETEHb, B KOTO-
DBIii TTOMEILA0TCS OllepaTUBHbIE TaHHbIE, XapaKTEePU3YIOIINE COCTOSTHUE MPUPOTHOMN
cpenbl AHTapKTUIHL:

— JaHHBIC a3POMETEOPOJIOTMYCCKUX HAOTIOACHMUIA;

— ONMCaHUE METEOPOJIOTMYECKHUX YCIIOBUIA;

— 0030p aTMOC(EePHBIX ITPOIIECCOB;

— KpaTKuii 0030p JeI0BbIX ITPOLIECCOB 10 JaHHBIM CITyTHUKOBBIX U ITPUOPEKHBIX
HaOJIONEHUTA.
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2.4.4. O0cTyKMBaHiEe MOPCKHX IIOPTOB M raBaHei

Mopckue nmopThl TPAAULIMOHHO SBJSIOTCS TaBHbIMU 00bekTamu CI'MO. Ilpe-
JloCTaBjisieMasi mopTaM TUAPOMETeopoornueckass nH(popmauus noapasaessiercs mno
BUJAM U KAaTeropusiM CPOYHOCTHU. [loBeaeHUe ee M0 pa3JIUYHbIX MOPTOBBIX CIYXKO
OCYIIECTBJISIETCS CIEeLMaTMCTaMU MECTHBIX 010po moroabl. [TpuoputeTHON sIBiIsSIETCS
IITOPMOBAsi MeTeoposiornueckass uHpopMmanus. JucneTyepckue ciiy>X0bl MOPTOB B
CBOIO OYepeab UMEIOT CXEMbI IITOPMOBBIX onoBelieHuit 06 Of. B Mopckue mopTthl
nepesaTcs KpaTKOCPOUHBIE U JOJITOCPOYHbIE TPOTHO3bI MTOTO/bl, BOJHEHUS U JIE0-
BOI OOCTAHOBKU, a TAKXKE MAPILIPYTHBIE MPOTHO3bI IMTOTObI U BOJIHEHMS JJISI CYIOB Ha
MOJABOAHBIX KPbLIbSIX, BITOJTHSIOLIUX PEUCHI B TPUOPEXKHBIX 30HAX.

IIpenocraBisiemble YCIIyTH OCYILIECTBISIIOTCS B BUIE METEOPOJIOTMYECKUX U MOP-
CKUX OlOJUIeTeHe!, BKITIOYAIOIIUX MPEAyNpPexXaeHUsI, 0030pbl MOTOIbl U MPOTHO3bI,
KOHCYJIbTAlIMU, 9KCIEPTHBIE 3aKII0YEHUS U JIP.

Jis pacopocTpaHeHUs TUAPOMETEOPOTOTMYECKUX OroJlIeTeHell OObIYHO HUC-
MOJIb3YIOTCS CJIEAYIOIINE KaHaIbl CBSI3U:

e (hakcumumIIe, TeJIeKC;

® 3JIEKTPOHHAs M0YTa;

e cuuictema HABTEKC;

® TOCTaBKa C MOCBUIbHBIM;

e Tesie(DOH.

B 3aBucumocTH OT pa3Mepa MmopTa U €ro Ha3HaueHUsl OINpPEAeISIeTCSl CIIEKTpP yC-
JIyL. ISt KaXIoro nmopra Wiy raBaHu ¢ Ux (U3NKo-reorpaduuecKuMU 1 X035 CTBEH-
HO-3KOHOMMYECKUMU OCOOEHHOCTSIMU CYIIECTBYET OOJIblIOE pa3HOOOpa3ue KOH-
KPETHBIX TOTPEOHOCTE! B TMAPOMETEOPOJIOTUYECKOM OOCTYKMBAHUM.

CI'MO nopToB 1 raBaHeil BKJIIOUaeT B ce0s1 TMAPOMETEOPOIOrnUYecKoe obecrie-
YEHMUE:

— 3axofia CyOB B MOPT U BbIXOAa U3 MopTa (HyxkHa MHOOpMaLMs O TyMaHax U
LITOpMax);

— MOrpy30pa3rpy304HbIX pabOT C UCIOJIb30BAHUEM KPAHOB U MOJBEMHBIX YCT-
poOVicTB (Hy>kHa nH(OopManus o6 ocankax U BETpe);

— MOCaJKHU 1 BBICAIKU MACCaKUPOB;

— JHOYTJIyOUTEbHBIX U OUMCTHBIX OTIEpaLlUiA;

— onepaluii mo 6opboe ¢ 3arpsi3HEHUEM;

— cracaTe/JbHbIX oflepaluuii v T.A.;

— nepeMelnieHus 6apx (Hy>KHa MH(pOpMaLKs O BETPe U BOJIHEHUN);

— CYIOCTPOEHUS U Pa3IUYHBbIX CTPOUTEJIbHBIX pabOT (HY>XXHA KJIMMaTUYeCcKas
nHopManus);

— WHXKEHEPHBIX U3bICKAHUI (HYy>XKHA KJIMMaTU4ecKast uH(popmauus);

— JIENOKOJIbHBIX PabOT (Hy>kHa MH(OPMALKS O JIETOBbIX YCIOBUSIX B ITOPTY);

— peKpealroOHHOM AeSITeTbHOCTHU.

2.4.5. ObcryxuBanue OypoBbIX padoT Ha meab(e

[IpakTUuecku Bce MOPCKME HAABOIAHbBIC U IOABOIAHBIC COOPYKEHHUSI OKa3bl-
BalOTCSl YYBCTBUTEJIbHBIMM K TE€M WJIM MHBIM OKeaHOrpaUYeCKMM MapaMeTpaM.
IMonBoaHble Kabeln U KOJJIEKTOPHI, HAIIpUMEp, PearupyioT Ha CUJIbHbIE OKeaH-
CKH€ MPWIMBHBIC TEUEHUsI, 3 B HEKOTOPHIX MECTax JJISI HUX CTAHOBSATCS ITOMEXOM
MOPCKOI1 Jien u aiicoepru. s oocaykuBaHus OYpOBBIX U He(Tera3oa00bIBaIOLINX
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mwiatopM, ITOMUMO METEOPOJOTUYECKUX MPOTHO30B, BakHa MHGbOPMAIIUSI 00 13-
MEHEHUSIX YPOBHS MOPSI U TeMIIepaTyphl IIOBEPXHOCTH BOJbI, O BETPOBOM BOJIHEHUU
U TeyeHUU. TeueHUs OKa3bIBaIOT MEXaHMYECKOEe BO3JEHCTBHUE Ha MOJBOIHYIO YacTh
COOPYKEHUI, CHJIa KOTOPOTO IPONOPIIMOHAIbHA KBapaTy CKOPOCTH TedeHuit. Teue-
HUSI TAKKE UTPAIOT CYIIECTBEHHYIO POJIb IIPY MaHEBPUPOBAHUHU CYIOB, YTO OCOOEHHO
BaXXHO IPY MPOBEACHUM TOTPY30YHBIX OIepalldii Ha TepMUHAJE, ITPU MPOXOXICHUU
(dappatepa.

s TUIaHUPOBAaHUS Y CTPOUTENBCTBA TMAPOTEXHUYECKUX COOPYXKEHUIT HEeO0O0-
XOIuMMa KJIuMaTudeckass MH(pOopMallus, OCHOBaHHAsl Ha CTaTUCTUYECKON 00paboTKe
JUTMHHBIX (MHOTOJIETHMX) PSIZIOB HAOJIONEHUI, a UIsl 00ecTieYeHUs TTOBCeIHEBHOM
AKCITIyaTalluy 3TUX COOPYKEHMI HeoOXoaMMa TeKyIast (CMHONThYecKas ) nHpopMa-
LIMST, TIOCTYMAIOIIAsl B pealbHOM MacIlTabe BpeMEHHM.

3HaHME MPEUMYIIECTB, MOJy4aeMbIX OT MCIOJb30BaAHUS KIMMAaTUUECKOW MH-
(opmanuu, MOXeT IMTOMOYb CIEMATMCTaM IIPU MTOATOTOBKE TEXHUKO-3KOHOMMYE-
CKOTO O0OCHOBaHMSI OLIEHUTh HauboJiee yIo0HOe BpeMsI U MECTO CTPOMTEIbCTBA, a
TaKXKe MOJIE3HYI0 CTOMMOCTb poekTa. Kitmmarnueckast nH(opMalus, Kak MpaBuIIo,
ObIBaeT 3aTpebOBaHa Ha HaYaJIbHOM 3Tare pa3padoTku mpoekta. CTOMMOCTb ITPOEKTa
B 3HAYUTEJIBHOI CTETICHU 3aBUCHUT OT TOTO, KaKKe IIPOrHO3UPYeMbIe 9KCTPEMaIbHBIC
3HAYCHUsI YKa3aHHBIX ITapaMeTPOB 3aJI0KEHBI B MIPOEKT, IIPU KOTOPBIX 3TU COOPYKe-
HUST MOTYT BBICTOSITb.



I'taBa 3
OIIEPATUBHBIE ITPOT'HO3bI MOPCKUX
T'NMJAPOMETEOPOIOIT'MYECKUX DJIEMEHTOB

CoBpeMeHHBIC MOPCKHE THIPOJIOTUICCKIE TTPOTHO3EI Pa3BUBAIOTCS B ABYX OC-
HOBHBIX HaIlpaBICHUSIX: TUAPOANHAMUYCCKOM M (DU3UKO-CTaTUCTUICCKOM. B 1994 1.
ObLIO U3IaHO «PyKOBOACTBO MO MOPCKUM TUAPOJOTMYECKUM MPOTHO3aM», B KOTOPOM
M3JI0KEHBI KaK TUIPOIMHAMIUIECKHE, TaK M (DM3MKO-CTATUCTUICCKIE TIOIXOIbI OITepa-
THUBHOI'0 OKeaHorpahHuIecKoro oocty:kuBaHus rmorpeoureneii [10, 168, 177].

ITupponmHamMuyeckre METOIbl MPOTrHO3a OCHOBAaHbI Ha pElIEHUU ypaBHEHUM
TePMOIMHAMUKH, 3aITUCAHHBIX B hopMme Ditmepa i Jlarpanxka. AmmapaT pacdyera —
YIIPOIICHHBIC aHATUTUICCKIE PEIIICHMS WM Y CIICHHEIC peleHus nruddepeHIInalb-
HBIX YDABHEHUN.

I1pu pemreHrUu 3aga4 rUAPOIMHAMMYECKOTO TTPOrHO3a MPUXOIUTCS CTaTKUBATh-
Csl C TpeMsI OCHOBHBIMU TPYIHOCTSIMM.

Bo-nepBbix, ypaBHEHMST IBUXKEHUST OTHOCITCS K TUITY HEJIMHEHHBIX YPaBHEHUM,
JIJISI KOTOPBIX TPYAHO TOJYYUTh aHATUTUYECKUE PEIIeHUs, MOATOMY K HUM IPUXO-
JIUTCS MPUMEHSITH CJIOXHYIO U TPYAOEMKYIO METOAUKY YMCIAEHHOTO MOJIETUPOBAHUS.

Bo-BTOpbIX, HaYaIbHBIE U TPAaHUYHbIE YCIOBMS 3a/lauM HUKOTIA HEJb3s 3HAThb
C JOCTaTOYHOM TOYHOCTBIO U C HEOOXOAUMBIMU MOAPOOHOCTSIMU, YTOOBI TTOJYUYUTH
aJieKBaTHbIE PE3YJIbTAThI.

B-TpeTbux, rpu BeIOOpE aropuT™Ma pacuera v MpUu ero mporpaMMHON peanusa-
WU CJIeIyeT YIUTBIBATh OCOOCHHOCTH U BO3MOXHOCTA DBM, HaxomsSIIuXcst B pacIio-
pSIKEHUHU pa3zpaboTyuKa.

Mopnenu ¢ 6osee pa3BUTON (PU3NYECKOUN MOCTAHOBKOW M 00Jiee COBEPIIEHHBIM
MaTeMaTUYeCKUM OMHMCAaHUEM YUYUThIBAEMbIX (PaKTOPOB 00eCeunBaloOT, B IPUHIIUTIIE,
BO3MOXHOCTH TOJIy4eHUsT 00J1€€ TOYHOTO MPOrHO3a M0 CPAaBHEHUIO C YIPOIIEHHBIMU
MoJeIsIMU. B TO xxe BpeMs 5TU MOJENIU NPEIBbSBISIOT U 60Je€ BBICOKUE TPEOOBAHUS K
Ka4yeCTBY U ITOJTHOTE NCXOMHOM MH(MOPMAIINH, a TAKKe K IIPOU3BOAUTEIbHOCT DBM.
Ecnu 3t TpeboBaHuUs HE BBIMOJHSIOTCS, TO TPEUMYILIECTBO B TOYHOCTU MPOTHO3a 3a
CYeT IPUMEHEHUST 00Jiee COBEPIIEHHBIX MOMIEICH He pean3yeTcs. DTU 00CTOSITEb-
CTBa HOJDKHBEI YUMTHIBATHCS TIPH pa3pabOTKe MPOTHOCTUUECKUX Mopeiaeii. OOmmin
TOAXOJ K COBMECTHOMY MHTETPUPOBAHUIO TUAPOAMHAMUUYECKUX MoJeeil atMocde-
pbI, LHUPKYJISILAU OKeaHa, BETPOBOTO BOJHEHUS U JIp. MOXET COCTaBUTh METOAUYE-
CKYI0 OCHOBY JUJISI TaJIbHEUIIEro pa3aBUTHS IPOTHOCTUYECKOTO KOMILJIEKCA B LIEJIOM.

B ocHoBe BTOpoOro, 6oJsiee cTaporo, HampaBjJIeHUS JexXaT dIMIUPUIECKUEe ypaB-
HEHUS, XapaKTepU3yIolIle CUHXPOHHYIO WJIM aCUMHXPOHHYIO CBSI3b ITPOTHO3UPYEMO-
To SIBJICHUSI C TEMU WU MHBIMU XapaKTEePUCTUKAMU METEOPOJOTrMYECKUX U OKEaHO-
rpapuuecKux noJiei, B3SITbIX B MOMEHT COCTaBJIEHMSI TTPOrHO3a WK B IIPEALIECTBYIO-
11IM€ MOMEHTbI BpEMEHMU.

IIpu pa3paboTKe SMIUPUICCKUX METOAOB IIPOTHO3a OOBIYHO CTPOSITCS (DU3M-
YecKre TMrnoTe3bl, KOTOPhIE 3aTEM MPOBEPSIOTCS Ha OCHOBE NMPUMEHEHUS arrapara
MaTeMaTUYeCKON CTaTUCTUKU. MCronb30BaHWE MPOCTHIX IMIUPUUYECKUX METOI0B
MpPOrHO3a B LIEJIOM JaeT JOCTATOYHO YIOBJIETBOPUTEIbHbBIE PE3yJbTaThl A o0ec-
TeYCHUS IMMPOKOro Kpyra MOPCKUX olepauunii. OMHAKO TOYHOCTh IIPOTHO30B Ha
SMIUPUYECKON OCHOBE MOXHO YJIYUYILIUTh U, CJAE€I0BATENbHO, PACIIUPUTH Chepy X
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NPUMEHEHU, TIPUBJIEKAs U1 3TOTO HOBEWIINE JOCTUXKEHUS B 00J1acTM MaTeMaTu-
YECKOIro MoI€JIMpOBaHUA TEPMOJNHAMUYCCKUX MTPOLIECCOB B OKE€AaHE. W3 onucaHHbIX
BBILIE IBYX HalpaBJI€HUW Pa3BUTUA MOPCKUX TMIPOJOTUYECKUX TTPOTHO30B Hauobo-
JIEC MIEPCIIEKTUBHBIM ABJIACTCA TMAPOAMHAMUYECCKOEC HAIIPABJICHUE, XOTA B ITPAKTUKE
OII€PAaTUBHOTIO obecrnieyeHus MOpEIlJIaBaHMA IMOKa npeoGna;:[a}oT METOObI (I)I/ISI/IKO—
CTaTUCTUYECKOI'0 HaIrIpaBJICHMUA.

3.1. IIporno3sl BeTpa 1 BOJIHEHUS

Betep 1 BoJHEHME OTHOCSATCSI K YMCIY BaXXHEHIIMX THMIPOMETEOPOJIOTHUECKUX
napaMeTpoB, BIUSIONINX Ha 0e30MacHOCTh U 3POEeKTUBHOCTL paboT B Mope [125],
Mo3ToMy MH(opMaIus 00 3TUX TMapaMeTpax SBIsieTcsl HauboJjiee 3aTpeOOBaHHOM CO
CTOPOHBI PA3IMYHBIX TPYIIIT MOPCKUX ITOTPEOUTEIICH.

Wndopmaiust o BeTpe M BOJTHEHUN UCITOJIb3YeTCs ISk pELIeHUST pa3HOOOpa3HBIX
3amad. JIJ1st 3TOro Ha OCHOBE Mojesiell BeTpa U BOJHEHMUS TOATOTaBIMBAIOTCS ITPOT-
HO3BI U MepeaamTces B a(pup B BUAe KapT, Tabauil U apyrux gpopmatoB. OCHOBHBIE
MPOTHO3UPYEMbIE XapaKTEPUCTUKM BOJTHEHUsI — 3TO BBICOTA, MEPUO U TeHEepaIbHOE
HaIlpaBJIeHUE pacIpoCTpaHeHUs BOJH. sl 00CIyXKMBaHUSI MOPCKMX OIEpaluii 1Mo
3arpocaM MOTpeOUTeNIeil MOXET TakKe IepeaaBaThcsl MH(POPMAIIMI O YAaCTOTHOM U
HaIpaBJIeHHOM CIIEKTPe BOJIH, YaCTOTE MaKCMMyMa CIIeKTpa U Ap.

[IporHo3upoBaHue BOJHEHUS — 3TO IPOIECC OIEHKU TOro, KaK OyayT M3Me-
HSITBCSI TapaMeTphl BOJTHEHUS IIOJ NeICTBUEM BeTpa Ha BOIHYIO ITOBEPXHOCTh. 3a-
BUCHUMOCTb IT10JICii BOJIHEHUS OT TOJIei BeTpa OmpeaessieT TeCHYIO CBSI3b MEXIY BOJI-
HOBBIMM U METEOPOJOTMYECKUMHU MofaeasiMu. [1oaToMy Been 3a pa3BUTUEM aTMO-
chepHbIX Moneell pa3BUBAIOTCS U BOJTHOBBIC MOJEIU. DTO OTYETIMBO IPOSIBIISIETCS
B TeueHue nocaenHux 40 net, korma atMocepHble U BOJTHOBBIE MOJEIN B TOW WU
WHOI CTEIIeH! COBMECTHO MCITOJIb3YIOTCS B ONIEpaTUBHOM paboTe HAIlMOHAIBHBIX Me-
TEOPOJIOTMYECKUX IIeHTPOB [2, 4, 5, 34, 102, 113—115, 118, 172, 194, 195, 221, 228,
231, 235— 237,242, 244246, 255, 265—267, 269, 272, 275]. C ynydlleHUeM KadyecTBa
aTMOC(EpHBIX MOIEIel COOTBETCTBEHHO YIYUIAJIOCh M KaueCTBO BOJHOBBIX MOJIE-
JIeil U, KaK CJIeICTBHE, TOUHOCTh BBIIYCKAaeMBbIX MTPOrH030B. Kpome TOro, mo mepe
yrIIyOieHus1 TOHUMaHusT GU3NIeCKUX MPOLIECCOB, MPOUCXOISIIUX B OKEaHe U aTMO-
cepe, KOTOphIe ONPEneIsTIOT MEXaHU3MbI B3aUMOJCHCTBHS BOJIH C TIPUBOIHBIM CJIO-
eM aTMocdephl, CTAHOBUTCSI Bce 0oJiee SICHBIM, UTO 3TU B3aUMOICHCTBUS SIBJISTIOTCS
0oJiee TIIyOOKMMHM, YeM 3TO IPEICTABISUIOCH A0 CHUX ITOP.

B BOTHOBBIX MOZIEISIX INTyOOKOTO MOPSI pa3BUTHE BOJH B OCHOBHOM KOHTPOJIUPY-
etcs BeTpoM. McxomHas nHdopmMaius o BeTpe Ipu pacuyeTe MapaMeTpOB BOJIH MPe-
CTaBJISICTCS B BUIE MOCIEI0BATEIbHOCTU JUATHOCTUYECKUX 1 TTPOTHOCTUYECKUX T10-
JIeii BEeKTOPOB BeTpa. B MeJIKOBOIHBIX pailoHaX MOPSI, T/Ie OTHOIIIEHUE BHICOTHI BOJTHBI
K ee nauHe MeHbine 0,5, Ha pa3BUTHE BOJIH OKAa3bIBAIOT BIMsSHUE TONOrpadus IHa,
penbed OeperoBoii TMHUM U JIp.

B MupoBoii pakTHKe 11 BOCIPOU3BEIESHMUS BETPOBOI'O BOJTHEHUS IIPUMEHSIETCS
HECKOJIbKO JIecsITKOB Moneneit [114, 115]. Mx MoXHO pa3ae/lnTb Ha YeThIpe TPYIIIbI:
1) cnekTpaJibHbIe TUCKPETHbBIC; 2) CIIEKTpaJIbHbIE TTapaMeTpuueckue; 3) MHTerpajib-
HBbIC TTapaMeTpuueckue; 4) mpoune (AMMUPUUYECKUE, SIHEPTETUUECKIE, MOHOXpOMa-
TUYECKHE U pa3InyHble UX KOMOMHAIMM). JJMCKpeTHbIe MOAEIN YCIOBHO MOIpasie-
JISIIOTCSI Ha TMOKOJieHusl. Paznnune B MOKOJIEHUSIX 3aK/II0YaeTCsI B CTEIIEHU MOIPO0-
HOCTH OIMCaHUs MeXaHM3Ma HEJMHEHHOTO B3aMMOJICHCTBMS B CIIEKTPE BETPOBBIX
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BOJIH. B mepBBIX TpeX MOKOJIEHUSIX MCIOIb3YIOTCS TEOPETUYECKU HECTPOTUE IPOIie-
JIyphl YIPOIIEHUSI MHTErpaja B3auMOICHCTBUI (HampuMep, B IIMPOKO M3BECTHOM
monenn WAM). B HacTosiiee BpeMsi B MUpPE CYLIECTBYET JIUIIb JIBE MOJAEIU UYeTBEP-
TOTO TOKOJICHUs (C TOYHBIM MaTeMaTUYECKUM OIMKMCAaHWEM MeXaHU3Ma HeJIMHEWHOTro
B3aumoneiictBusi) — EXACT-NL u poccuiickast aTMoc(epHO-BOJIHOBAsI MOJEIb «y3-
KOHaIpaBJIeHHOT0» MPUOJXKEeHUsT BOJIHOBOro criektpa (PABM).

HawubGosee n3BeCTHBIMU U3 3apyOeKHBIX MOJEJICH SIBISIIOTCS CIIEKTpabHasT THUC-
KpeTHast moaeab WAM c ee MogudukaiusmMu, npuMeHsieMasi B EBponieiickoM LieHTpe
cpenHecpouHbIX porHo3oB noroasl (ELICITIT), u mogens WAVEWATCH (WW3), o ko-
TOPOI 1atoTcsl MporHo3bl BomHeHus1 Ciyxkooii moronbl CIIA [235, 244, 245, 272]. B Poc-
cuu HanboJjiee N3BECTHBI MOJIEITb Y3KOHAMPABIEHHOTO ITPUOJIKEHMSI YIJIOBOTO CIIEKTpa,
nojyyuBlIas HazBaHue Poccuiickas atMmocgepHo-BoHoBas Moaeb (PABM) [230, 275],
M CIIeKTpajibHO-TlapameTpudeckast Mmoaeab AARI-PD2 [102, 113, 185].

BosbIMHCTBO MPUMEHSIEMBIX B HACTOSIILIEE BPEMsI BOJTHOBBIX MOJIENIEH IS TITy-
OGOKOro MOpsi OCHOBaHBI Ha YMCJICHHOM PEIIeHUU YpaBHEHUs paauallMOHHOTO Tiepe-
HOCa JUIs1 IByMEPHOI'O BOJTHOBOTI'O CIIEKTPa. YpaBHEHUE MepeHOCca ONMMChIBAET PACIIPO-
CTpaHEHWE Pa3INYHbIX KOMIIOHEHT BOJIH B CIIEKTPE C pa3IMYHBIMU YaCTOTAMM M Ha-
MpaBJACHUSIMI PACIPOCTPAHEHUsI C COOTBETCTBYIOIIMMU I'PYIITOBBIMUA CKOPOCTSIMU.
W3MeHeHre 3Hepruu 3TUX KOMITOHEHT MPOUCXOIUT IOJ JACCTBUEM BeTpa, JUCCHU-
Mauy U HeIMHEHHBIX B3aUMOICUCTBHUI BHICOKOTO TTopsiika. C IMOMOIIbIO BOJIHOBBIX
MojIeJieil pacCUMTHIBAETCS TTOJIHBIN IBYyMEPHBIIA CIIEKTP BOJH Ha KaXIOM BPeMEHHOM
1are 1 B Kax10M y3JIe CETOYHOI 00yIacTh. YpaBHEHUE MepeHOoca IHEPTUM UMEET BUJIL:

%+V(CgE)=S, 3.1)
rne E = FE (f, 6, x, ) — IByMEpHBII CIIEKTP BOJTHEHUS (CIEKTp KOJIeOaHUI MOBEpX-
HOCTH), 3aBUCALINI OT 4acCTOThI / 1 HanpasieHus BonH 6 ; C, = C,(f, 6) — rpynnosas
CKOPOCTh Ha TIyO0OKOM Bofe; S — (yHKIMS BKIIOYACT pa3IddyHbIC MPOLECCHL: S, —
MOCTYILUICHUSI HEPIUU 3a CUET BeTpa; S,, — HeJIMHelHas Iiepeaadya SHEPIUM B Pe3yJib-
TaTe B3aMMOJCICTBUSI BOJIH; S, — IMCCUMALIMSI DHEPTUHU 3a CYeT OOpYIleHUsI rpeOHei
BOJIH U BHYTPEHHETO TypOYJIEHTHOI'O TPEHMSI.

Hawubonee BaxXHBIM sIBIIIeTCST onpeaeacHre MyHKIIMU UCTOYHUKA S = (S;,+Su+S,).
Ecmu 31a dhyHKIMS onpeaescHa TOYHO, TO YpaBHEHHE MOXET ObITh ITPOMHTETPUPOBAHO
TIPU OIpeNeJIeHHBIX HAYadbHbIX M TPAHUYHBIX YCIOBMSIX, YTO JACT BO3MOXKHOCTh pac-
CUMTBIBATh CIIEKTPAIbHbIC XapaKTePUCTUKU BOJIH C TOYHOCTBIO, 3aBUCSILECH B OCHOBHOM
OT TOYHOCTU MCXOAHBIX IToJieil BeTpa. I1pu paBeHCTBe 3TOi (DYHKIIMU HYJIIO YpaBHEHUE
(3.1) ommuchIBaeT pacpocTpaHeHNE MEPTBOI 36I0M Ha TiTyOOKOIt Bome. B obieM ciydae
JAHHOE ypaBHEHME He MMEET aHAJIMTUYECKOTO PELLICHUSI, TIO3TOMY K HEMY ITPUMEHSIIOTCSI
METO/IbI YUCIEHHOT'O PEIICHMS C IIOMOIIbI0 KOHEUHO-PAa3HOCTHBIX METOIOB.

OLIeHKM pa3IMnYHbIX KOMIIOHEHTOB, CTOSILIIMX B IIPaBOil YaCTU ypaBHEHUsI, TTOKa-
3bIBAIOT MX Pa3JIMUuHbIC IIPOCTPAHCTBEHHO-BPEMEHHbBIE MACIITA0bI, B KOTOPBIX IIPO-
SIBJISIIOTCSI T€ WA APYTUE 3BOJIOLNUOHHBIE MEXaHU3MBbI, OTIPEEISIIONINE TOBEICHUE
IIOJISI BETPOBOrO BOJIHEHMsI. M3yueHure MeXaHU3MOB, (pOPMUPYIOIIMX CIIEKTpP, B Ha-
CTOsIIIIee BPeMs SIBJIIETCS OMHOM M3 LIEHTPaJIbHBIX ITP00JIeM MOACIUPOBAHMUS BETPO-
BOIO BOJIHEHUSI.

Bonee panHue Momenu (Mojae MEPBOro MOKOJEHUs) OCHOBBIBAIMCH Ha YII-
POILLIEHHOM KBa3WJIMHEMHOM MOAXOAe K IpobjeMe MOIACIUPOBAHUS BETPOBOIO
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BOJIHEHUS. Moiesiu BTOPOro MoKOJAeHMS BKIOYaIU 3(PdeKT HeTMHEHHOTo pe30HaH-
CHOTrO B3aMMOJAEUCTBUSI MEXIY COCTaBJISIIOIIMMU BOJHOBOTO CIIEKTpa, KOTOPOE, KakK
OBLIO ITOKA3aHO, 0Ka3bIBACT CUJILHOE BIMsSHUE Ha (hOPMY U SBOJIOLMIO CITEKTPA.

B 1984 1. 6b11 ocyiiecTBaeH nmpoekT SWAMP mno cpaBHeHHIO pa3IMYHbIX CITEeK-
TpaJbHBIX MoOfeieil. BbiM BCKPBITHI OCHOBHBIE HEJIOCTAaTKM HE TOJbKO MOJIEsei
MepBOro MOKOJIEHHUsI, HO M BCEX CYIIECTBYIOIIMX MOJENe BTOPOrO MOKOJIEHUs. DTO
CpaBHEHHME MOKa3aji0, YTO HEKOTOPHIC YJICHBI YpaBHEHUs TepeHOca CIIEKTpaJIbHOMI
3HEepPruu, 0COOCHHO (DYHKIIUS MCTOYHMKA M JUCCUIIALIMS, OMMCHIBAIOTCS HE TTOJIHO-
cThlo. B yacTHOCTH, 3TU HeaOCTaTKU ObLIM CBSI3aHbI C HEaJeKBAaTHOUM MapaMeTpu3a-
LIMei TiepeHoca SHePTK, 00YCIIOBJICHHOIO HEJIMHEHBIM B3auMoielicTBUeM. TouHoe
OIMCAaHNEe TOrO IePeHOCca CIAUIIKOM CJIOXHO JJIS YMCAEHHOTO MHTEIPUPOBAHUS B
BOJIHOBOII MOJICJIM, a €r0 MapaMeTpUUECKOe OIMMCAaHUE TaeT HeIOCTaTOYHO TOUYHBIC
pe3yabrathl. OTMEUEHHbIE HeTOCTaTK OCOOEHHO CUJIbHO MPOSIBJISIIOTCS MPU OBICT-
POM M3MEHEHUH TT0JIeil BeTpa M MPU B3aMMOJIEICTBUM BETPOBOTO BOJTHEHMS C 3bIOBIO.
HaubGonee sipko 310 nposiBiisieTcsl B yparaHax. Pe3ynsraTsl cpaBHEHMS ITOKa3aiu, YTO
MaKCHMaJIbHbIE BEJIMYMHBI BBICOT BOJIH MOTYT HAXOIUTKLCS B Ipeaeax oT 8 10 25 M,
YTO SIBJISIETCSI COBEPIIEHHO HelpreMaeMbiM. [103TOMy HEKOTOpBIE MOAEIU B MOCTIE-
JyIo1eM ObUIM CYIIECTBEHHO MOIU(MUIIMPOBAHbI.

Kaxk pesysnbraT paboThl OOJIBIION MHTEPHALIMOHAILHOM TPYIIIIbI YYEHBIX B IIPOEKTE
SWAMP crana HoBast Mojiesib TpeThero rmokojaeHust WAM. J171s1 pa3paboTKu 3To MOIEIu
OblI1a chopMUpoBaHa paboyasi rpyrra, B KoTopyio Bxoauao a0 40 yyeHbix. OgHa yacThb
3TOM TPYIIIbI 3aHUMAIACh MPAKTUYECKUMU TIpodeMaMi — JaJIbHEUIIIM Pa3BUTUEM,
peanm3alyeil ¥ OLEHKOM TOUHOCTA HOBOM BOJHOBOM MOJIE/IHU, a Apyrasi 4acTh YYCHBIX
CKOHILIEHTPUpPOBaJla CBOe BHUMaHUe Ha OoJjiee 0OIIMX MpodjieMax TMHAMUKKA BOJIH, KO-
TOpble ObUIU orpeneieHbl B Tpoekte SWAMP, BKITIoUarolmx Tpyu OCHOBHBIE TTPOOJIEMBI:

— peaHajiu3 CyIIECTBYIOIINX JaHHBIX IT0 Pa3BUTHIO BOJIH Ha OrpaHMYEHHBIX pa3-
roHax;

— M3yYEeHME CBOMCTB HAIIPaBJIEHHOTO BOJIHOBOTO CIIEKTPa;

— HCCJIeI0BaHKEe TTPUPO/IbI BO3IEHCTBYSI MEJIKOBOIbSI HA BETPOBOE BOJIHEHUE.

3.1.1. Anaym3 noJeii BeTpa

[IporHo3 BeTpOBOro BOJIHEHMsI OCHOBBIBACTCSI Ha NETaIbHOM aHajIu3e I0JIsl BeTpa
U €ro Pa3BUTUU B MPOIIIOM, HACTOSIIIEM U OyaylieM. TpeboBaHUsI K aHATU3Y BETpa 10-
CTaTOYHO BBICOKHUE, T.K. 3(PPEKThI OIIMOOK B CKOPOCTU BETpa HAKAIJIMBAIOTCS CO Bpe-
MeHeM. BojiHbI Ha TOBEpXHOCTU MOPSI OYeHb YYBCTBUTEIbHBI K MAJICUILIMM BapyalisiM
B 1oJjie BeTpa. JIroOble oIMOKKY BO BBOAMMOM II0JI€ BETpa OTPaXkaroTcsl Ha TOYHOCTU
pacyera WM IIPOrHO3a mapamMeTpoB BoiHeHHUs. O1rbKa B pacyeTe BOJH BapbUpyeT
OT TOYKM K TOYKE B 3aBUCMMOCTU OT CTPYKTYpPhI MOJIeii BeTpa 1 BojHeHus. [Ipu aTom
MPOCTPAHCTBEHHOE paclipeieicHre OIIMO0K Pa3IMyHO B ITOJISIX BeTpa U B MOJISIX BOJIH.

BosiHbI B KOHKPETHOM TOYKE MHTETPUPYIOT BO BPEMEHU U B IIPOCTPAHCTBE (-
(bexT mpeAbIAYIIMX BETPOB HaJl MOPEM, YTO HE BCETa JAeT BO3MOXKXHOCTb OOHAPYXUTh
MCTOYHMK OLIMOOK IMPOrHo3a. YyBCTBUTEIBHOCTD IOJISI BOJIH K OLIMOKAM B IOJISIX
BeTpa MOXHO IPOWLIIOCTPUPOBATh Ha cleayolieM npumepe. Hampumep, ecinu no-
mycTuTh 15 %-Hyl0 OIIKOKY B CKOPOCTH BETpa, KOTOPasi MOXET YCTpauBaTh METEOPO-
JIOTOB, TO IPU pacyeTe BHICOT BOJH OHA MOXET MpUBEeCTU K ouimbke 1o 30 %, a npu
pacueTe 2HepruM BOJIH K ommunoKe 10 70 %, 9To ABISETCS HENPUEMIIEMbIM ISl OKea-
HoJioroB. [ToaTomy, Ipexiae 4eM MCII0Ib30BaTh TY WM MHYIO METEOPOJOTHYECKYIO
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uH(OPMAIIUIO MPU MMPOBEPKE HAJAECKHOCTU BOJHOBBIX MOJEJEH U JJISI COCTABJICHUS
IPOTHO30B BOJIHEHUSI, HEOOXOAMMO 3HATh BO3MOXHOCTU METEOPOJIOTrMYECKIX MOJIE-
JIel ¥ MX TOYHOCTbD, TIPEKJIe BCErO B OTHOIICHUU BETPA.

CTpyKTypa I0JIsI BeTpa TaKOBa, YTO HaJ OTKPBITHIMM IPOCTPAHCTBAMM MOpeEit
JUISL Hee XapaKTepHa 0oJiblasi IIPOCTPaHCTBEHHO-BpeMEHHAs! M3MEHYMBOCTh CKOPO-
CTU Y HampaBlIeHUs. DTa U3MEHYMBOCTh OOYCIOBJIEHA OOJBIIMM KOJMYECTBOM JIO-
KaJbHBIX (DAaKTOPOB, B Pe3yJbTaTe BO3MEUCTBUS KOTOPHIX M3MEPEHHbBIE CKOPOCTU U
HampaBJIEHUSI BETPa MOTYT CYIIIECTBEHHO OTIMYATHCS OT HEKOTOPHIX CPEIHUX BEJIM-
YUH, XapaKTePU3YIOIIUX KPYITHOMACIITaOHbIe aTMOCGhEPHBIE ITPOIIECCHI.

Ha ¢doHe kpynmHoMaciTaOHBIX 00pa30BaHMil, KAKUMU SIBJISIIOTCS LIUKJIOHBI, B
IOrPaHUYHOM CJIoe aTMOC(Eephl CYIIECTBYIOT ME30MacIITaOHbIe BUXPU, OOYCIOBIM-
BaloIlIMe ornacHbIe sIBJieHUs mmorojabl. HanboJsiee yacTo 3T SIBJEHMS CBSI3aHbI C ME30-
MacIITaOHbIMU KOHBEKTHBHBIMU CUCTeMaMu, 00J1aalolMKU CPaBHUTEIbHO HEOOIb-
MM BpeMEeHEM KU3HU (HECKOJIBKO YacoB). M3-3a cpaBHUTEIHLHO MAJIOTO KOJIMYECT-
Ba HAOJIIONEHUI TPYAHO YUYMTHIBATh ME30MACIITAOHYI0 U3MEHUYMBOCTD IIPU pacyeTax
BeTpa 1o 6apuyeckomy moso. [Tpu ckopocTtsix BeTpa 6oJblie 15 M/c pacyeTHbIe CKO-
POCTH BeTpa MOTYT OTJIMYAThCS OT M3MEpPeHHBbIX ckopocTeit Ha 20—30 %. Hanpu-
Mep, ST CKOPOCTH, paBHOU 20 M/c, 3TO pa3iauuyue cocTaBiseT 4—5 M/c, KOTopoe
MpEeaCTaB/sSIeT CyMMY ABYX MorpeiHocTel. OgHa MorpeirHoCcTh CBI3aHa C TOYHOCThIO
pacyera rpaJIMe€HTHOIrO BeTpa, KOTopas He mpeBbinaeT +1,5 M/C I XOpoIIo BbIpa-
JKEHHBIX 0apryeckux mosieii. BTopasi morpeniHocTh cBsi3aHa ¢ Me30MacllTaOHbIMU
MyJbCalUSIMU, CPEIHSST aMIUIUTYIa KOTOPBIX mocturaeT 2—3 M/c. O6e morpeHocTu
B 3aBUCHMOCTH OT pacyeTa IpaleHTHOrO BETpa HUBEJIUPYIOT CyMMapHYIO OLIMOKY 10
0,5—1,0 M/c wiu yBenuuuBaoT 10 4—5 M/c.

E1we 6osiee cioxHasi CTpyKTypa IoJieil BeTpa BOJIM3U MTOO0epexXuit Mopeid, B 0co-
OCHHOCTH €CJIM OHU XapaKTepM3YIOTCS CJIOXHOI KOoHGUTypalueii 6eperoBoi Ju-
HUU, HAJIMYUEM OCTPOBOB M TIOJYOCTPOBOB M PACITOJIOKEHUEM ITOOJIM30CTH TOPHBIX
XpeOTOB, KOTOPBIC SIBJISIIOTCS MPEISITCTBUEM JIJISI BO3AYIIHBIX ITOTOKOB, CO3AIOIINX
BHoJiboeperoBbie aPdeKThI (ME30BUXPU), CIIOCOOCTBYIOIIME YCUIEHUIO MU OcIade-
HUIO BETPOB OTKPHITOro Mops [32, 75, 225]. Ilpu onpeneneHHbIX CUTyallUsIX CKOPO-
CTHU BeTpa B IPMOPEXHBIX pailoHaX MOTYT IPeBhIIATh B 1,5 — 2 pa3za CKOPOCTH BeTpa
B OTKpbITOM Mope. [Ipu 3ToM HalpaB/IeHUe JJOKAJIBHOIO BETPa TAKKE MOXKET CYILECT-
BEHHO OTJIMYAThCSI OT BETPOB OTKPBITOTO MODSI.

B OTKpBITHIX BoJax MOpeli U OKEaHOB, 0COOEHHO B YCIIOBHSIX XOJIOIHOIO BO3IyXa
HaJl OTHOCUTEJBHO TEIJION BOMOMA, JOMOJHUTEIBHBIA POCT BOJH OOYCIOBIMBAETCS
MOPBIBUCTOCTHIO BETpa M M3MEHUMBOCTBIO IUIOTHOCTH BO3AyXa B IPUBOIHOM CJIOE
aTMocdephl.

IMons BeTpa ob1amatoT pssmoM ocodberHocteit [169]. [llaBHBIE UX HUX:

— OHU CBSI3aHBI C XapaKTePOM MPOCTPAHCTBEHHOIO pacrpeneieHust atMocdep-
HOTO JIaBJICHHUS;

— CuJIa BeTpa MEHSIETCsI 10 IIMPOTaM, yObIBasi C ceBepa Ha Ior;

— HabII0IaeTCsl CYIIEeCTBEHHAs! HEYCTOMYMBOCTh ITPOCTPAaHCTBEHHO-BPEMEHHOM
M3MEHYMBOCTH METEOPOJIOTMUECKUX IMapaMeTPOB, BIUSIONIMX Ha IMOBEAECHME MOJIei
BeTpa (TeMIlepaTypa BOIbI U BO3AyXa, BIaKHOCTb);

— HEIOCTaTOYHasl OCBEIIEHHOCTh aKBaTOPUII OKeaHa JaHHBIMU HaOJIONEHUI,
[0 CPaBHEHMUIO C CYIIeil, MPUBOAUT K OLIMOKAM B IPOTHO3e OapMUYECKUX MOJIei Haj
oKeaHoOM B cpenHeM Ha 1—2 rlla Gosibliie, yeM Haj CylIei;
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— CKOPOCTh BeTpa B MPUBOIHOM CJIO€ Ha JIBa MOpPsIIKa BETUYMHBI MEHbIIIE, YeM
COOTBETCTBYIOIINI reocTPODUIUECKUlL BETep;

— TIpU TIPOYMX PABHBIX YCIOBUSIX CKOPOCTh MPUBOIHOTO BeTpa B HU3KUX LIUPO-
Tax MOXET ObITh 0OJIbIIIE, YEM B BICOKMX IIUPOTAX;

— BeJIMYMHA OTKJOHEHUS MPUBOMHOIO BeTpa OT U300ap MOXKET ObITh MOJOXKM-
TEJIbHOW WJIM OTPULIATEJIbHOM.

ITpu mporHo3e BeTPOBOI0 BOJTHEHUS OOBIYHO UCITOIB3YIOTCS TPU THMA JaHHBIX O
BeTpe:

— BETPbI, paCCUMTAHHBIE MO TOJISIM JaBJACHMUS;

— BU3yallbHbIe HAOMIOAEHUS 3a BeTpoM (110 1kajiae bodopTta);

— BETPbI, U3MEPEHHBIE Y TOBEPXHOCTH BOJIbI.

3.1.2. Mogeiu BeTpa, HCNOJIb3yeMble IIPH pacdeTax BOJIH

PeanbHble aBUzKeHUS B aTMOchepe B OOJIbIIICH MM MEHbIIIeH CTeIIeH! HeCTalllo-
HapHbI. [103TOMY XapakTepUCTUKU IeHCTBUTEILHOTO BeTpa W OTIMYaroTCs OT XapaK-
TEPUCTUK TPAIUEHTHOTO WM reocTpoduueckoro Betpa. Hamnbompime oTKIOHEHUS
JCICTBUTEIBHOIO BETpa OT rPaJIXEeHTHOIO BeTpa HaOJIIOAaI0TCsI B IIPUBOIHOM CJIOE, e
TMIOMMMO HECTAalIMOHAPHOCTU BEJIMKO BIMSIHUE CUJIbI TpeHUs. BennunHa cuiibl TpeHUs
He IOCTOSIHHA M He CBsi3aHa OIpele/IeHHO 3aBUCUMOCTBIO CO CKOPOCTBIO BETpa Ha
JaHHOM ypoBHe. I103ToMy CKOPOCTh 1 HallpaB/ieHUe IeHACTBUTEIbHOIO BETpa 10 OTHO-
LIEHUIO K CKOPOCTH M HaMpaBJICHUIO Te0CTPOMUUECKOro WK IPaIeHTHOIO BETpa MO-
IYT OBITh PA3JIMYHBIMU B 3aBUCUMOCTH OT OCOOEHHOCTE MOACTUIIAOLLEH TTOBEPXHOCTH
M CTEIIEHM Pa3BUTUS TyPOYJICHTHBIX ABMXKEHMI B KaXI0M KOHKPETHOM CJIydae.

[Ipu pacyerax U MPOrHO3ax BOJIH MCIIOJIb3YIOTCS OISl BETPa, MOJyYeHHbIE MO0
HEIOCPENCTBEHHO U3 aTMOCHEepHOIT Moneu, TM00 IMyTeM repecueTa Imojeit 1aBieHus
B I10JIsI BEKTOPOB BETpa ¢ MCIOJb30BaAHUEM SMITUPUYCCKUX MU MOTYIMIIMPUUECKUX
(opmyi. B mpakTuke NpUMEHSIIOTCS KaK SMIIMPUYECKUE, TaK U YUCICHHBIE MOIXO-
JIbI, OCHOBaHHBIE Ha MCITOJIb30BaHUM aTMochepHBIX Moaeneit [2, 108, 111, 167, 168].
DMIIMPpUYECKUE TTOIXOAbI 3aKII0YAIOTCS B pacuyeTe CKOPOCTH M HaIlpaBJIeHUs BeTpa
10 IIPOTHOCTUYECKUM KapTaM I0Jieil aTMOC(EpHOro AaBJIeHUsI, UCIIOJIb3YSI COOTHO-
LIEHME

Wi=KrW,

gr

(3.2)

rae W)y — cKopocTh BeTpa Ha CTaHAapTHOM BeicoTe 10 M Hax ypoBHEM Mops; W, —
CKOPOCTh TPAAMEHTHOTO BeTpa; K; — KO3(GhOUIMEHT Iepexoaa OT TpaiMeHTHOTO BeT-
pa K BeTpy Ha BbicoTe 10 M.

3HaueHne KoadduuneHTa K, 3aBUCUT OT MHOTUX (DAKTOPOB: CUJIbI TPEHUS, CY-
TOYHOTO XOfa TeMIIepaTypbl U CTPaTU(UKALIMM TEMIIEPaTyphbl U BIaXKHOCTU BO3IyXa,
BJIMSIHUSI HA BETeP MECTHBIX OCOOCHHOCTEM LUPKYISLUU U penbeda, reorpaduye-
CKOM1 1IMpOTHl U T.J. Hanpumep, ¢ yBeJMyeHUEM HEYCTOMYMBOCTU CTpaTU(UKALIMU
TeMIepaTyphbl BO3ayxa B IIPUBOIHOM cJioe aTMOochepbl 3HaUeHUe TopaBKu K, B hop-
myde (3.2) nmpubarKkaeTcs K eAUHULIE, a TIPU YCTOMUMBOM cTpaTU(UKALIUM aTMOChe-
pBI BeJIMYMHA MOnpaBku K, CylIeCTBEHHO yMeHbIiaeTcs. HarpasieHue rpaaieHTHO-
ro BeTpa OIpeessieTcs o HalpaBIeHUIO 1300ap, a €ro CKOPOCTh IPU MPSMOJIMHEH -
HOM JBMXEHUH (reoCTpodUUeCcKuii BeTep) — 0 TpaJUeHTHOM JTUHENKe.

B cinyyae KpMBOJMHEMHBIX U300ap MPY OJHOM U TOM Xe 0apuYeCKOM rpaaueH-
Te CKOPOCTb IPAaIMEHTHOIO BeTpa B LIMKJIOHE MEHbIIe, 3 B AHTULIMKJIOHE — OOJIbIIIE.
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BenvunHa OTKIOHEHMS TPAAUEHTHOIO BETPa OT IeoCTPO(dUUECKOTo BeTpa 3aBUCHUT
OT paauyca KpMBU3HBI M300ap. YeM MeHblle panuyc KpUBU3HBI U OOJIbIIE CKOPOCTh
BeTpa, TeM OOJIbIIIE €r0 OTKJIOHEHHUE OT reocTpoduyeckoro Berpa. [1oaToMy BiausiHMe
KPUBU3HBI M300ap CJIeAyeT yYUThIBATh IIPU pacyeTe BETpa.

Pacuem éempa no bapuveckum noasim
CKOpOCTb reocTpo(UYECKOro BeTpa pacCUYMTHIBAETCS 110 (hopmyJae
1 oP
Wy=—"——"~"-",
(,D a f k ) on

roe f— cuna Kopﬂonnca f= ZwSln(p) @ — YIJI0Basi CKOPOCTh BpallleHUs 3eMJIH,
pasHast 7,292 - 10" °pad/c; ¢ — MPOTa; P, — TUIOTHOCTDh BO3/lyXa, paBHas | 24TKe/m’;

(3.3)

oP . .
6_ — TOPU3OHTAJIbHbIM I'PaJUCHT aTMOC(i)CpHOI‘O JaBJICHUA, paCCUUTbIBAEMbIN 110
n

(bopmyne
= @p/exy? + @pryy* | (3.4)
9p
rac =— o ay — KOMIIOHCHTBLI I'paACHTA JaBJICHUA BAOJIb ocenxu y

KoMrmoHeHThI BeKTopa BeTpa B HAIpaBJIeHUU OCeil KOOPAMHAT X U ) PACCUUTHI-
BalOTCs 1O (hopMyJIam:

1 op

W=7 ox (3-3)
1 op

w, YN _8y . (3.6)

Torna

W, =W W, . 3.7)

TeocTpoduueckmii BeTep mpearoiaraeT MpsIMOJUHENHOCTh u300ap. Bmecrte ¢
TEM TUIIMYHBIM SIBJISICTCSI MICKPUBJICHHOCTD U300ap. Y4YeT KpMBU3HBI M300ap IIPU OIl-
peneeHn CKOPOCTH BeTpa HAKJIaJAbIBaeT 0COOble TPeOOBAHMSI HA TOYHOCTh pacyera
JAHHOM BeJW4YMHBI. BoJjiblias KpuBU3HA M300ap MPUBOAMT K 3aHIKEHUIO CKOPOCTU
BeTpa B LIMKJIOHE U 3aBBIIICHUIO B aHTULIMKJIOHE U HA000POT. OCOOEHHO 3TO MPOSIB-
JIIeTCsI IIPY OOJIBIIKMX IPaAUeHTaX aTMOCHEPHOIo JaBICHUSI.

IpanuenTHblii BeTep W, pacCYNTHIBAETCS TI0 COOTHOLIEHUIO

1/2
R
W,= /S I LA
2 S

rae R — paguyc KpuBU3HbL 1300ap; W, — CKOPOCTb re0CTpOYUIECKOTO BETPA.
KoMmmoHeHThl BeKTOpa BeTpa MO OCSIM KOOPAWHAT X U Y PACCUUTHIBAIOTCS MO
bopmynam:

> (3.8)

W= 1 op

TR A 69
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__ 1 o
W= o (3.10)

B = arcig(W,/W)). (3.11)

KpuBusny nzobap R MOXHO paccuuTaTth o (popmye

o (9p/ox)” + (op/0y)’]
(op/ox)* -8°p/oy*+ (op/oy)* 0% p/ox>~20p [ox-op oy -0°p /oxdy

. (3.12)

KpuBusHa nzobap 3aBUCUT OT 3HaKa BeuuuHbl R. [Ipu R < 0 u3obapbl UMEOT
LIMKJIOHWYECKYIO KPUBU3HY, a MpU R > (0 — aHTULIUKIOHUYECKYIO. [1pr 3TOM TOKHBI
BBITIOJIHATHCS YCIOBUS:

/4
npu ﬁg >0,25 W.,=Kp W, (TeocTpodruecKmii BeTep);
1/2
W, fiR 4w
npu — <0,25 W= S| —£ (TpasueHTHBIA BETEP).
/R a2 £

Yyer KpMBU3HBI M300ap MPU OIPEACICHUM CKOPOCTH BeTpa HAKJIaabIBaeT OCO-
Oble TpeOOBaHUS HAa TOYHOCTh pacueTa JaHHOW BEJUYMHBI. 3aBbIIICHUE KPUBU3HbBI
MPUBOIUT K 3aHMKEHUIO CKOPOCTU BeTpa B IIMKJIOHE M 3aBBIIICHUIO — B aHTULIMKJIIO-
He 1 Ha000poT. OCOOEHHO 3TO MPOSIBISACTCS MPU OONBIINX TpagreHTax aTMOc(hepHO-
rO IaBJICHMSI.

Jl1s1 Tiepexona oT rpaIlMeHTHOTO BeTpa K BETPY HEMOCPEACTBEHHO Hal MOpPEM
HEOOXOIMMO 3HATh paclipelie/icHUe XapaKTepUCTUK BePTUKAIbHOIO TYpOYJICHTHOIO
ooMeHa. OOBIYHO 00 YCTOMYMBOCTU aTMOC(EpPhl B TIPUBOJHOM CJIO€ MOPS CYIST TI0
Pa3HOCTU MEXKIy TeMIIepaTypoii BOAbI U BO3IyXa.

YToObl paccuMTaTh MapaMeTpbl BeTpa BOJIM3U MTOBEPXHOCTU MOpSI, K IpagueHT-
HOMY BeTpy, paccuuTaHHOMY 1o ¢opmyJe (3.8), HeoOXOAUMO BBECTH IOINPaBKY K,
MPUOIMKEHHO YUYUTHIBAIOIIYIO YCTOMYMBOCTL aTMOC(hEpPhl B IIPUBOIHOM CJIoe. DTy
MOIPABKy MOXHO pacCYMTaTh 110 AMIIMPUYECKOI (hopMyIie

K= exp{—W,, [0,0024(1,—,) + 0,0169]}, (3.13)

rne (f,—t,) — pa3HOCTb MEXIYy TeMITepaTypoil BO3ayxa 1 BOJBI.
VYros1 OTKJIOHEHHUsI HaIllpaBJIeHUsT BeTpa OT M300aphl 110 HAIIPABJICHUIO K LIEHTPY
LIMKJIOHA PACCYUTHIBACTCS 10 COOTHOLICHUIO

a=1,5 (t,—t,) + 18. (3.14)

B ta6in. 3.1 mpuBeneHsl 3HaYeHUS Ko3ddUIIMEeHTa TIepexona OT TPpaJUeHTHOTO
BeTpa K BeTpy Ha BeicoTe 10 M Ham ypoBHeM Mops ( K7).

B Tpommueckoit 30He IUIOXO BHIMIOJHSIETCS TeOCTPO(PUIECKOe COOTHOIICHUE
BcJIeACTBUE MaocTH TTapaMmeTpa Kopuoiuca n HapyieHus: 6anaHca cui. BeneacrBue
3TOr0 BO3HMKAIOT OOJIBIINE PACXOXIACHMS MEXIY HEHCTBUTEIBHBIM M reocTpoduye-
CKHM BETPOM.
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Ta6nuua 3.1
3nauenus koagpuyuenma nepexoda K, om epaduenmnoeo eempa K 6empy
Ha evicome 10 m Hao yposHem Mops

CkopocTb BeTpa, M/c

W le CIT T8 T 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 | 28 | 32
20 — — - - - — - - - 10,55(0,71 | 0,75
6 | = | | =L = | === loss|068|0o74]|077
2 |-l - =] 2| < loeloro]074]0,77]079
0 | - | = | = | =] = | <= ]05]069]073]076078]|079

8 | = =] = | - |048|0,69|0,74|0,76 | 0,78 | 0,79 | 0,80
6 | = | = | - |028]0,690,74|0,77 | 0,78 | 0,79 | 0,80 | 0,81
4 ~ | = | - ]058]0,72]0,76 | 0,78 | 0,80 | 0,81 | 0,81 | 0,81 | 0,82
2 ~ | = l0,70]0,77 | 0,80 | 0,81 | 0,82 | 0,82 | 0,83 | 0,83 | 0,82 | 0,82
0 0,87 | 0,87 0,86 | 0,86 | 0,86 | 0,85 | 0,85 | 0,85 | 0,84 | 0,84 | 0,83 | 0,83
-2 1092]092]090|089|0,88|0,86]|0,86|0,86|0,85]|0,85]|0,84 | 0,83
4 10,93/092]0,91|0,90|0,89 | 0,880,387 | 0,87 | 0,86 | 0,85 | 0,85 | 0,85
-6 0,93]092(091]090|0,89|0,88|0,87|0,87 0,86 |0,85]|0,85| 0,84
-8 0,94]093(091]091]090]|0,89|0,88|0,87|0,87|0,86 | 0,85 | 0,84
~10 0,94 0,93]0,92]091]090|0,89|0,88|0,88|0,87|0,87|0,85] 0,85
~12 |0,940,93]0,92]091|090|0,89|0,89|0,88|0,87|0,87|0,86 | 0,85
~16 0,94 1 0,93]0,92 | 0,910,091 | 0,90 0,89 | 0,88 | 0,88 | 0,87 | 0,86 | 0,85
20 | 0,94]0,93]092]091]091(090]|0,89|0,88]0,88]|0,87 0,86 | 0,85

Yucnennwiii memoo. Pacuer mons BeTpa Ha BbicoTe 10 M Hax ypoBHEM MOpS B
y3J71aX PEryJISIpHOM CETKM UIS 1ieJIe YMCIEHHOTO MPOTHO3a BOJIH IPOU3BOIUTCS IO
dopmyite

R ) In H
10 pa fk an V4 ZO )

(3.15)

rac I/VIO — TOPU30OHTaJIbHasA CKOPOCTb BETpa Ha BBICOTE 10 M Hal YpOBHEM MODPA; P, —

IUIOTHOCTh BO34yXa; f, — mapameTp Kopuomuca; %:\/ (Op/ox)* + (Gply)* — Gapu-

yeckuil rpagueHT; H=1200m — cpenHsisl TOIIMHA MOTPAaHUYHOTO CI0sT aTMOChEpHI;
V, — nIuHaMuyecKas CKOpOCTh; z, — ITapaMeTp LIEPOXOBATOCTH; ¥ — nocTosgHHas Kap-
MaHa.

JnHamuyecKasi CKOpOCTb OINPENETSIETCSI U3 COOTHOLIEHMUST

- [ _
V*—\/Z—WIOJCD(W), (3.16)

rne Cp — k03 GULIMEHT TpeHUsI BO3yxa, SIBJIsTIoNIMiAcs GyHKLKEN BeTpa.
Tappart [234] nis cranaapTHOU BeICOTHI 10 M Hag ypoBHEM MODSI U 711 HEUTpasib-
HOI cTpaTU(UKALIMK OIIPEIETIII, YTO

Cp=1(0,75+ 0,067-1/1/1(,)‘10_3 st Z/L =0, (3.17)
rae L — maciurad jmmael MonnHa—O0yxoBa.
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OHaKO 3TO MPOCTOE IMITMPUYECKOE COOTHOIICHUE TOJIKHO ObITh OTKOPPEKTH-
POBaAHO MPU HAJTUYMU CTPAaTU(UKALIMU TeMIIepaTypbl WK BIaKHOCTU. DTO BBI3BAHO
TEM, 4TO CTpaTUdUKAaIMs BIUSIET Ha TYpOYJEHTHBIN MEPEeHOC SHEPTUU, YTO CIIYKUT
MPUYMHOM OTKJIOHeHUsT Tpoduieil BeTpa ot jJorapudmudeckoit popmbl. KoppekTu-
POBKY MOXHO cliejaTh ¢ IMTOMOIIbIO Tad. 3.2, B KoTopoil koadduiueHT C,, paccuu-
TaH IJIs1 IIMPOKOIo Avarna3oHa CKOPOCTHU BeTpa U YCJIOBUI aTMOCGhepHO#l yCTouu-
BOCTH B IIPUBOJTHOM CJIO€ aTMOC(EPHI.

Ta6nuua 3.2
Koagpuuuenm mpenus 6030yxa o 600nyto nosepxrnocms C,, 8 3a8UcCUMOCHU OM CKOPOCU
eempa Ha yposre 10 M u paznocmu memnepamyp 600bl U 6030yxXa

CKopocTh t,—1t, °C
BeTpa,
M/c —10 —6 —4 -2 0 2 4 6 10 14
2 1,14 1,05 1,00 | 0,84 | 0.60 0.2 <0,2 - - -
4 1,24 | 1,16 | 1,10 | 1.00 | 0,81 | 0,50 | 0,29 | 0,20 | <0,20 —
6 1,37 | 1,28 | 1.21 | 1,10 | 1,00 | 0,80 | 0,50 | 0,40 | 0,30 | 0,21
8 1,43 | 1,39 | 1,32 | 1,21 | 1,14 | 1,00 | 0,80 | 0,70 | 0,50 | 0,38
10 1,57 | 1,49 | 145 | 1,39 | 1,29 | 1,20 | 1,01 | 0,95 | 0,75 | 0,60
11 1,61 1,52 1,50 1,41 1,35 1,25 1,10 1.01 0.85 0,70
12 1,66 | 1,59 | 1,55 | 1,49 | 141 | 1,34 | 1,20 | 1,11 | 0.96 | 0,80
13 1,71 | 1,64 | 1,60 | 1.52 | 1,49 | 1,40 | 1,30 | 1,20 | 1,05 | 0,91
14 1.79 | 1,70 | 1.67 | 1,60 | 1,55 | 1,49 | 1,36 | 1,30 | 1,15 | 1.01
15 1,82 1,77 1,72 1,66 1,60 1,55 1,45 1,39 1.23 1,11
16 1,88 | 1,81 | 1,79 | 1,71 | 1,68 | 1,61 | 1,50 | 1,48 | 1,32 | 1.21
17 1,94 | 1,87 | 1,81 | 1,79 | 1,73 | 1,69 | 1,60 | 1,55 | 1.41 | 1.29
18 2,00 | 1,92 | 1,90 | 1.84 | 1,80 | 1,76 | 1,68 | 1,62 | 1,50 | 1,40
19 2,05 2,00 1,97 1,91 1,87 1,81 1,74 1,70 1,60 1,49
20 2,10 | 2,02 | 2,01 | 1,95 | 1,92 | 1,81 | 1,80 | 1,76 | 1,65 | 1,56

ITapameTp 1m1€pOXOBATOCTH z,, IS YCIIOBUI OTKPLITOTO MOPS TIPY CKOPOCTSX BET-
pa 6omee 10 M/c MOXHO paccuuTaTh 1o hopMyJie
bV,
Z0 = g 5

(3.18)

-2
roe b= (2,06 = 0,38)*10"° — mocTostHHas YapHoKa.
B pabore [108] mokasaHo, 4TO y4Y€T z, IS JJOrapupMUIECKOro npoduis Berpa
JaeT HAWJTYYIITe Pe3yJIbTaThl IIPYU BEIYMCIICHUN CKOPOCTH BETpa Hal MOPEM.
Hamnpasiienue BeTpa MOXHO pacCUMTaTh Mo opmysie

4V

Sina=-—

(3.19)

B cTtpatuduLimpoBaHHOM MPUBOJHOM Cjioe aTMocdephl mapaMeTp A 3aBUCUT OT
Maciutaba crparudukaumnu. JIns cuibHO# HeycToitunBoct A=1,0; ais cnaboii He-
ycroitunBocTu A= 1,83 1 11 HelTpaabHOI HeycTOMYMBOCTH A=4,3.
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3.1.3. IIporHocTruyeckne MOe1 BOJIH

3.1.3.1. Moodeav WAM

Moaens WAM 06bl1a pa3paboTaHa MeXAyHApOAHOM paboyeil rpyrmnoii mo ma-
TeMaTUUYEeCKOMY MOJEJIMpOoBaHMI0 BeTpoBoro BonmHeHuss WAMDI (Wave Modeling
Group) 1 Oblja MOATOTOBJIEHA K MPAKTUYECKOMY MCIIOJIb30BaHUIO [269, 272]. Mo-
neab WAM OTHOCHUTCS K MOZEJISIM TPEThEero MOKOJIEHUsI 1 OCHOBBIBAETCSI HA YMCJICH-
HOM MHTerpupoBaHuu ypaBHeHus (3.1). CriekTp anmpoKCUMUpyeTcst 26 4acToTaMK
u 12 HanpapieHusimu ¢ 30°-HbIM paspewieHuem. Lllar nHTerpupoBaHus Mo BpeMeHU
cocTaBisieT 15 MUH JJi9 perMoHaJbHON BEpCUU MoOAeNAU U 1 4 — 1Sl r100ajbHOMA.
[MpumeHsiiach pa3HOCTHAsI cCXeMa MHTETPUPOBAHUSI.

G, — MOCTYIIJICHUE SHEPIMU 3a CYCT BETPA 3aIMChIBACTCS B BUIE

G,= 15(0.9) (3.20)
rze y = Ewpfix;
Pt @) <1
U

2
u= ()R, expl)

x= % cvos(0— ),

Q=0
U,
rae f — napameTp Maiiiza; k= 0,41 — xoHcranTta Kapmana; U, — cKOpOCTb TpeHUS,
z, — MapaMeTp IIEPOXOBATOCT; & — OTHOILIEHKE TUIOTHOCTH BO3/IyXa K IJIOTHOCTH BO-
awt; B, = 1,2.

Gy = ~Culo) (' m)*|0) gy + () | PU5 0, (3.21)

rae C, M 6 — KOHCTaHTHI, paBHbIe 4,5 11 0,5 COOTBETCTBEHHO; (@) ¥ (k) — CpeIHSIsI yac-
TOTa U CPEIHEE BOTHOBOE YUCJIO; /1, — HYJIEBO MOMEHT CIIEKTPA.

Kowmmonenta C,; omnpenessieTcst myTeM YMCIEHHOTO PelIeHUs] MHTerpaia CTOIK-
HOBEHUM.

MaremaTtudecKkas 3agada pemracTcs B c(peprmIecKrX IepeMEHHBIX, UYTO TaeT BO3-
MOXHOCTh MCITOJIb30BaTh MOJEJb KakK I1o0anpHy0. CaMa XXe MOIelb KilacCuuIim-
pyeTcsl Kak MofeNb 3-ro ToKoJieHus. B Hacrosiee BpeMst monennb WAM sBisteTcs,
TIOXaJyii, eTMHCTBEHHOI BOJTHOBOM MOIEIIBIO, B KOTOPOIT ypaBHeHUE OalaHCca CITeKT-
paIbHOI 3HEPTUM pean30BaHO B HanboJiee MoIHoH hopMe. JlaHHast Momesb BHeIpe-
Ha kak onepatusBHas B ELICIIII. PabGoTaloT 1Be Bepcuu 3TOI MOJIEN: TIepBast — IJ10-
OayibHasI — ITO3BOJISICT COCTABJIATH MMPOTHO3BI BOTHEeHMS 10 10 cyT Ha chepraecKoit
CeTKe ¢ ImaroM 3°; BTopasl BepCcHUsI agalTupoBaHa K ycjaoBusaM Cpean3eMHOT0 MOPSI.
ITo Heit cumTaloT Ha ceTKe ¢ pa3pemeHneM 0,5° Ha cpok 10 5 cyToK. Moesrb o3Bo-
JISIeT BECTH PacueThl BOJIH M Ha MeIKOBOAbe. B Momenn yauTtbiBaeTcs pedpakius,
IOHHOE TpeHMe, a QYHKIHUS CIa00HEIMHEWHOTO IepeHoca SHEPTUM YIYUTHIBACT
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COOTBETCTBYIOLLYIO NIONPABKY, YYUTBIBAIOLLYIO U3MEHEHUE CIa00OHEIMHENHOIO B3au-
MOJEMCTBUS BOJIH B OacceifHe KOHEUHOM TTyOUHBI.

3.1.3.2. Moodeav WAVEWATCH

Mogens WAVEWATCH 6su1a paspadorana B CILIA [266]. Ona, 1o cyTH, sIBjsi-
eTcs pa3ButreM Moaeau WAM B OTHOIIIEHUH MTapaMeTpu3aiiny GyHKINU UCTOYHUKA
[235, 266], xoTsa annmpoKcUMalus CJ1abOHEJTMHENHOTO B3aUMOAECHCTBUS UCITONIb3Y-
ercd Ta ke, yto U B Mojgenn WAM. B monenu WAVEWATCH wucnonb3yercs 6osee
COBepIIIeHHAas YMCICHHAsI cXeMa PellleHUsI ypaBHEHUs OajlaHca BOJHOBOI DHEPIUH,
yeM B Monean WAM.

MOHUTOPUHT ¥ MOJAEIMPOBAHUE BETpa U BOJHEHUS SIBISIIOTCSI B3aMMO3aBUCH-
MBIMM MpOILIeCCaMU, TTOPTOMY Pa3BUTHE MOJTHOCTHIO MHTETPUPOBAHHON CHCTEMBI
TpeOyeT MOHMTOPUHIA MOPCKOM OKpYKalIIei cpeabl, COBPEMEHHBIX TeXHOJOTUM
¥ pa3pabOTKU MPOrHOCTUYECKUX Mopeneil. [locneaHue urparT BaxKHEHIITYI0 poJib B
peaau3aliu, OIepaTUBHON MesITeJIbHOCTU 1 Pa3BUTUM CHUCTeMbl HaOmwoneHuit. OHu
CIyXaT TaKXXe LIEHHBIMU CPEACTBAMM, MCITOJb3YIOIIMMUCS IJIsI KOJMYSCTBEHHBIX
OLICHOK SIBJICHUI, HE MOUIeXKAINX IMPSIMOMY HaOIIOACHUIO, TO €CTh OHM TTO3BOJISIIOT
MPOTHO3UPOBATh OYAYyIlIee COCTOSIHUE TTOBEPXHOCTU MOPCKOI Cpebl M BOCCTAaHABIM -
BaTh MPOIILTIOE.

CrenyeT OTMETUTh, UTO MaTeMaTUYECKHUE MOJIEIM BETPOBOTO BOJHEHMS IPUHA-
JexaT K cepe «BBICOKMX TeXHOJIOTHI» U JJId CBOEU peanu3auuu Tpedyior DBM
GOJIBILION MPOU3BOAUTEIbHOCTU. M3-3a OTCYTCTBUS 10 HEJABHEIO0 BPEMEHM TaKUX
OBM B Poccuu Habmoganoch HEKOTOpOe OTCTaBaHUE B TaHHOM 001acTH OT 3apy0OeK-
HBIX MCCJIEIOBAaHUIA.

B nocnennue roawl B I'Y «[uapometueHTp Poccum» peann3oBaHbl U BKJIIOYE-
HBI B 0aHK OTIepaTUBHBIX 3a7a4 JBE MOACIN: peTMOHaIbHAs MOJIEeNIb «y3KOHAIpaB-
JIEHHOTO» TIpuOJIMKeHusl BoaHoBoro crnekrpa (PABM) u rnobanbHas crieKTpaib-
Ho-napaMeTpudeckast Moaeiab AARI-PD2. Huxe nmaetcsa kpaTkoe onucaHUe 3TUX
MOJIeTIEH.

3.1.3.3. Modeav 6empa u éonn PABM

B moBceMecTHOI TTpaKTHKE THIPOMETEOPOJIOTHIECKIX PACUETOB MCITOIb3YIOTCS,
KaK MpaBUJIo, He CBSI3aHHBIC MEXIY COOOI MOIEIN BeTpa M BOJIH. YUET BO3ICUCTBUSI
BOJIH Ha BeTep paccMaTpHUBaeTCs IIPekIe BCEro B TeopeTudeckoM IuraHe. Corjaco-
BaHHAasI MOZIEJIb aTMOC(EPHOTO ITOrpaHNIHOTO cJ10s1 1 BorHeHusT (PABM) pa3pabota-
Ha B MOPAH u uncinenHo peanmsosada B TOMHe [228]. Monenb aneKBaTHO OTIACHI-
BacT M3MEHEHNE TTapaMeTpa IIepOXOBaTOCTH BOTHOM MOBEPXHOCTH B 3aBUCMOCTH OT
CTaInU Pa3BUTHSI BETPOBOTO BOJHEHUS; B Pe3yJbTaTe BOJHBI pacTyT ObicTpee. Cym-
MapHbIit addexT MoxeT coctabiaTh 10—20 %.

B manHoOIf Momenn mpuMeHeHa 0oJjiee COBepIIeHHAs TMAPOIMHAMUYICCKAS MO-
IIeTb B YUCIIEHHOU ee Bepcun. OTIMYMe OT U3BECTHBIX MOJIEIECH COCTOUT B TOM, UTO
OIIMH 13 OCHOBHBIX WICHOB (DYHKIIMY UCTOYHUKOB M CTOKOB ypaBHeHUS (3.1) — wieH,
OIMCHIBAIOIINI HEJTMHEHHBIN OOMEH SHEPIUU B CIIEKTPE BOJIH, 3alMCHIBaeTCs B 00-
JIee TIPOCTOM, TI0 CPaBHEHUIO C TPAAUIIMOHHBIM, BUIE. DTO YIPOIIEHNE 3aKIF09aeTCs
B clenyiomeM. MHTeTpan HeIMHENHBIX B3aUMOICUCTBUN CBOOUTCS K auddepeHIn-
aJJbHOMY BUAY PETYJISIPDHON IIPOILEIypOil pa3IoKeHUSI MCXOMHOTO MHTETpaja B PsI
110 MaJIOMY TTapaMeTpy — «IIapaMeTpy Y3KOHAIIPaBJIeHHOCTI», KOTOPBI OKa3bIBACTCS
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MaJIbIM ISl peaibHbIX (DYHKIIMI yIJIIOBOTO pacIpeie/ieHust SHePIrurd B IBYMEPHOM
crekTpe BosiH. Takoe pelieHue BrepBbie ObUIO MpeaiokeHo B paboTax B. E. 3axaposa
u pa3Buto M. M. 3aciaBckum [64—66].

[IpakTryecku Bce CyILIECTBYIONIME B MUPE BOJTHOBBIE MOJEIM OCHOBAaHbBI Ha OJI-
HOM KOHUEIMIMKU — YUCICHHBIM METOJOM peIlaeTcsl YpaBHEHUE TepeHoca BOJIHOBOM
SHEPIUU ISl OAHOM (DYHKILIMU — HaIpaBJeHHOTOo crekTpa BoJH F(w, ) = F(w)D(6;w)
WJIY JUISI BOJTHOBOTO JIEHCTBUS

N(w, 0)= L12:0) (3.22)

rne F(w) — yacTtoTHbIi criekTp; D(6;w) — yriaoBoe pacnpeneieHue SHEPTUMU.

Kax mokasbsiBaeT aHajin3 BCeX HATypHBIX U3MepeHuii, pyHkuus D obnamaet
OosbuM pazdpocom. Kpome Toro, ocHOBHasi TPYIHOCTb TIPU PEIIEHUU ypaBHE-
HUS TIepeHoca 3aKJII0YaeTCs] B HAXOXICHUN YWieHa HEJUHEeIHOTO 0OMeHa MeXIy
cheKTpadbHbIMU cocTaBisomnuMu. B monenu PABM peanuzoBaHa HoBas Hayu-
Has KoHIenus. B ee pamkax ypaBHeHUe MepeHoca pelaeTcs sl IBYX XapaKTe-
PUCTUK HATPaBJIEHHOTO CMeKTpa — YaCTOTHOTO crniekTpa N(w) U «mapamerpa y3-
KOHAIpPaBIeHHOCTU» A(®) , ONMUCHIBAIONIETO CTEMEeHb KOHIIEHTPALIUU BOJTHOBOM
9HEepPTuU 1O HamnpaBJIeHUSIM Ha HaHHOU uyacTtore. [lapamerp A Gosiee yCTOWUMB
K HaJM4UI0 OMMUOOK M HEOMpPeAeIeHHOCTE B U3MEPEHUSIX U MO3TOMY XOPOIIIO
mpoBepsieTcs 1mo ux pesyabrataMm. [Ipu A < 0,3 yrjioBolt clieKTp MOXHO CUMTATh
«y3kuMm». Kak moka3bIiBaloOT HATypHbIe U3MeEpeHUs, OOJbliIasi 4acTh BOJTHOBOM
9HEepPTUN 3aKJII0YeHa B 00JIaCTU YaCTOT, JJIs KOTOPBIX CIEKTp y30K. [Ipu Takux
YCJIOBUSIX WIEH HEJIMHEWHOTO B3aUMOMAECUCTBUS MOXHO YIIPOCTUTH CJIEMYIOIIUM
obpa3omMm. MHTerpas HeJMHEWHBIX B3aUMOAEUCTBUM cBOAUTCS K AuddepeHiu-
aJIbHOMY BUJY PETYJISPHON MpoOLeAypOol pa3ioXeHUs UCXOMHOTO MHTErpasa B
psIT IO MaJIOMy TlapaMeTpy — «MapaMeTpy y3KOHAIMPaBIEHHOCTU» , KOTOPBIN OKa-
3bIBAETCS MaJIBIM JUISI peasibHbIX (DYHKIIUI yTJIOBOTO pacrpesesieHus] SHEPTUU B
JBYMEPHOM CTIEKTPE BOJIH.

[Mpemaraemoe ympolieHue SIBISIETCS MEePBON CTPOro 0OOCHOBAHHOI TPO-
1eTypolt cpenu M3BECTHBIX pellleHuii. BriepBbie OHO ObUIO MpemToXeHO B paboTax
B. E. 3axapoBa u pazsuto M. M. 3aciaBckum [64, 66] . DopMallbHO OHO CXOIHO C
U3BECTHBIM TIpuOIMXeHreM XacceabMaHa [237], UCOAb3YIOMNUM JIJIST YIIPOIIEHUS
Ha3BaHHOTO MHTErpaja rurnoTe3y O JOKaJbHOCTU YEThIPEXBOTHOBBIX B3aUMOJEIC-
TBUI, KOTOPast JIJIsi TPOU3BOJIBHBIX CTIEKTPOB BETPOBBIX BOJIH, BOOOIIE TOBOPsI, HE
BBITIOJIHSIETCSI, HO KaK pa3 B «y3KOHAIPaBJICHHOM» MPUOJIKEHUU T0KA3bIBACTCS
aHaMTU4ecku. TeM cambIM TpeasaraeMblii Croco0 pacCMOTPEeHUsT MHTerpajia B3au-
MOJAEMCTBUIT MOXHO CUMTATh TIOKA €AMHCTBEHHBIM C TEOPETUYECKOUW TOUKU 3PEHUSI
CTPOTUM PEIICHUEM.

Mogens PABM kauecTBEHHO YJIy4lllaeT CYIIECTBYIOLIKE B MUPE BOJHOBBIE MO-
e 3-1o mokojieHust (Hampumep moneinb WAM). JlocTuub 3TOTO ynaaoch 3a CYeT
JIBYX OCHOBHBIX (DYHIaMEHTaJbHBIX pe3yabraToB: moctpoeHHol B. E. 3axapoBbiM
TPOLEAYPHI YIIPOILIEHUS OOIIETO UHTEeTpajla HEJIMHEWHBIX B3aUMOMIEUCTBUI U TIpe-
JoxeHHoit M. M. 3aciaBCKUM TeXHUKHM CaMOCOTIACOBAHHOTO OIMMCAHUST B3BOJTHO-
BAHHOI MOBEPXHOCTM MOPSI M BETPOBOTO TOTOKA Haj Heit. Takoil moaxon maeT BO3-
MOHOCTh IMHAMUYECKU OMUCHIBATH COCTOSIHUE TIOBEPXHOCTU OKEaHa, B YACTHOCTU
9BOJTIOLIMIO TTApaMeTpa MIEPOXOBATOCTH.
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BxoaHBIM MapaMeTpOM MOJIEIM BOJTHEHUS SIBISICTCS HaIpaBleHHe U CKOPOCTh
BETpa B MPUBOAHOM cjioe Mopsi. CKOPOCTh BEeTpa PacCUMTHIBACTCS U3 ypaBHEHUS Ga-
JIaHCa CUJT

2
_10P ey Ye g, (3.23)

rae p — atMocdepHoe 1aBjieHue B IPUBOAHOM cJloe; R — paauyc KpUBU3HBI U300ap.

B Momenm mcmonp3yeTcsa cTaHmapTHAs Mpolieaypa pas3aciaeHUs KacaTeJIbHOTO
HanpskKeHUs TPeHUsI Ha TypOyJEHTHYIO T, U BOJHOBYIO T, cocTaBistomue. s
3TOTO pacCMaTPUBACTCS OTHOCHUTEIBHO HEOOJBIION IO BBICOTE CJIO aTMOCchephl
z< z,=0,1+1,0 #, rme n HAOMIOZAIOTCA BOJIHOBLIE HaNpsoKeHuUdA. g onucannd
BEPTUKAJIBHOTO MPO(UIISI CKOPOCTU BETPa HAJl 9TUM CJIOEM B Cllyuyae HEUTPaAIbHOU
cTpaTU(PUKALMU UCITOJb3YeTCs JorapudmMuieckas 3aBUCUMOCTb

U(z)= Il: 1n§0, (3.24)
L€ z, — lapaMeTp WepoxoBaTtocTH; U, — cKopocThb TpeHus; k— uuciao Kapmana. ITpu
HaJIMYUM BOJIH Ha IMOBEPXHOCTU pasacja BO3AyX—BOJa HpO(l)I/IJ'[L BE€Tpa (B TOM 4YuUCJIC
W TIpY HEHTpaabHOU CTUGUKALMU) OTKJIOHSETCS OT JorapudMUYECKOro. YCTaHOB-
JICHO, 4YTO BOJIM31 B3BOJTHOBAHHOM IHNOBEPXHOCTU I'PaaUCHT CKOPOCTU BETPA 3aMETHO
OoublIe TpagueHTa B OTCYTCTBMM BOJIH. [ToaToMy Ha BbicoTe 10 M cpeHsIs CKOPOCTh B
TMEPBOM cllydyae OyaeT MeHbIIIe.
CYMMapHOC KacaTCJIbHOC HaIlIPSAXKECHUE TPEHUA T, Y ITIOBEPXHOCTU 3aIMChIBACTCA
CJIenyIoIIMM 00pa3oM

7, =-pU’=1.7,, (3.25)

IIe T, U T, — MOTOK UMITyJIbca B OTCYTCTBUM BOJIH M K BOJHAM COOTBETCTBEHHO. [1o-
TOK UMIIyJIbCa T, TIpeArosiaraeT ooTekKaHue TypOyJeHTHBIM ITOTOKOM BO3IyXa KECT-
KOl TJIaJKOI TToACTUIAIONIei moBepXHOCTU. [TapaMeTp 111epoXOBaTOCTU MPU TAKOM

00TeKaHUM UMEET BUJ,
a, v
z = UV . (3.26)

B nanHoM cootHomieHuu a, = 0,1 U v — KuHeMaTU4YeCK1il KO3 MUIIMEHT BSI3KOC-
™. U., 1 U, cBA3aHBI MEXIY COOOI Ha OCHOBaHMM 3aKOHa Kasanckoro—MoHnuHa
1
2 2
U, 2
U =kU/||In -B| +4 (3.27)

*y g bl
y4
ov

re mapameTphl A U B ornipenensiorest cocTossHueM atMocdepbl (KUWHEMAaTUYECKUMU 1
TEPMUYECKUMU €€ XapaKTEPUCTUKAMMU).

[ToTox mMmysbCa T,, ompenessieTcs yepe3 YaCTOTHBIIN CITeKTP BOJHEHUS S(®), yT-
JIOBOE pacripeiesieHue aHepruu BoiH @(®, 6) 1 Koa(hdUMeHT B3auMoIeiiCTBUS BOJTH
¢ BeTpom [

T,= —pTS(a))a)zda) Tﬁ(a), 0,U) p(w,0)cos(6)do , (3.28)
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TIe (@, — BEPXHsS rpaHMIla YaCTOTHOTO MHTEpBasia, Ilie BOJHBI MEePecTaloT B3auMO-
JeicTBOBaTh ¢ BeTpoM. [IJist onpeneneHus B IpUMEHSIETCSl SMITUPUUECKast almpOKCH -

Mauus
U*
B= b{?]

e b, = 4x107%; b, = 5,44x107"; by = 5,5%107; b, = 3,1%10".
C yyeToM 3TuX napameTrpusannii opmyia (3.29) MoxeT ObITh 3alMcaHa B CIeIy-
[O1LIEM BUIIE:

2

U
+b, (F*j + b3] cos@—b, | (3.29)

U=U.+CU +CU +C,, (3.30)

e C, =§IS(w)a)4da).[ o(,0)cos’(0)do,
0

-

w, 4

C, =%2 [S(@@’do | p(w,0)c0s*(0)d0,
0 -

, K4

C,=b, J.S(a))a)zda)j o(@,0)cos’(0)dO - b, TS(a))a)zda)]E o(w,0)cos(6)do,

rae o npuHaTo paBHbIM 60 pan/c. Takum oGpa3oM, 3agadya CBOAUTCS K pPELICHUIO
KBaJpaTUYHOTO YpaBHEHUSI OTHOCUTENBHO U,.

OCHOBOI1 BOJTHOBOTO 0JI0Ka MOJIEIN CIYKUT YpaBHEHUE ITEpEeHOCa BOJHOBOTO
JIEICTBUS B CITEKTPAJIbHOM (hopMe

0 0 0 0
—N(,0)+—C,N(0,0)+—C,N(a,0) +—C,N(a,0) = P(a,0) 3.31
at(w)a(p<"(”)au (@,0)+—>C,N(@,0) = P(,6) (3.31)

rne N(w, 6) — crieKTp BOJIHOBOTO JCUCTBUS; @ U U — chepuieckue KOOPIUHATHI-
sinf cosd tgpcosd

yrael; C,=C,——; C, =C, , C, =—CgL ; C, -5 ; R — paguyc 3emiu;

R Rcosp 20

P — dOyHKIIMS UICTOYHUKOB M CTOKOB, BKJIIOUaoIast GYHKIIMIO B3aUMOIEHCTBUSI BOJH

u Betpa (P') HelMHEeHbIe B3aUMOIECTBIS B CIIEKTPE BETPOBLIX BOJIH (P) 1 quccu-

nauuto (P).

®yukuua P umeer BUI

P = BoN(w, 6). (3.32)

J1ns1 onucaHusl HeIMHEWHBIX B3aMMOACUCTBUIA UCIIONIb3YETCSI TEOPUST «y3KOHA-
MpaBJIEHHOTO» MPUOIMKEHUST BOJIHOBOTO criekTpa [231, 275]. B pamkax 3Toii Teopun
OT IByMepHoro crnektpa N(w, 6)) mepexonsT K IBYM MHTETPaJbHBIM DYHKIIUSIM —

CIIEKTPY BOJIHOBBIX uncen N(k ) 1 «mapameTpy y3KOHanpaBIeHHOCTH» A(k )

N(k) = N(w, 6) / (kdaxk)/dk) (3.33)
N(k,) = [ N(k)dk,, (3.34)
A(k,) = [kINGe)dk, | N (kK] (3.35)
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rae k, — KOOpMHATa B NPOCTPAHCTBE BOJHOBBIX YMCEN, MEPIEHANKYIISPHAs k, , a
Harpap/eHHe K COBIAJAeT C HalpaBleHueM BeTpa. B aToMm citydyae yHKLUS UCTOY-
HUKOB M CTOKOB MOKET OBITh 3aIliCaHa CJeIYIOLIMM 00pa3oM:

B, =a, %{m[x' (kg]% Ak, )k;g’zv(kx)ﬂ PP, (3.36)

x x

__AR)B(NK) | o SR
T Ry e AR e W) B R 337)

rae B, u By, — GyHKUMN UCTOYHUKOB U CTOKOB LISt N (k) m A(k,) COOTBETCTBEHHO;
P*(k,) = [ P*(k)dk,, P(k,) = j P~ (k)dk,, R*(k,) = j k2P (k)dk
R(k,)= j k2P~ (k)dk .

HIISI OIMMUCaHUA OUCCUIIAIVHN UCITOJIb3YCTCA IMPCACTABJICHUEC O 6J'IOKI/I]:)OBO‘IHOM
MHTEpPBaAJIC CIICKTpa. C‘II/ITaeTCH, 4YTO pOCT CHCKTpaJIbHOﬁ IINIOTHOCTHU BOJIHOBOTO
JEVICTBUSI HEBO3MOXKEH BBIIIIE 6J'IOKI/IpOBO‘IHOl"O CIICKTpa

N (k)=c.g U N (k k" (3.38)

Eciu BBIUMCIICHHBIH CTIEKTp TIpeBbIinaeT BenuuuHy N (k£ ), To pa3HOCTb MEXIy
HUM U GJIOKMPOBOYHBIM CIIEKTPOM U TMpeCTaBIseT co6oil hyHKImMo P —. YucaeHHOo
ypaBHeHue (3.38) pelraercss METOJOM paclIeTUIEHUs TTO (PU3UIECKUM TMTPOIIECCaM.

«Y3KoHaIIpaBJIeHHas» TEOPUsI BETPOBOrO BOJIHEHMSI pa3paboTaHa sl ciaydas,
Korja npeo0Janaroliee HarpaBjieHUe pacpoCTpaHeHUs BOJIH COBMAaaaeT C HalpaBJie-
HHUEM BETpa M YIJIOBOM CIIEKTP MMEET CUMMETPUYHYIO (hopMy. B peabHBIX HecTalmo-
HapHBIX ¥ HEOTHOPOIHBIX TTOJISIX BeTpa Ha0JII0IaeTCs paccorjacoBaHNe HallpaBIeHUM
BeTpa M IreHepaJbHOIO HallpaBieHUs BOJH. Tak Kak TeopHsl HE OIMMCHIBAET IPOLIECC
MOJCTPOMKM TeHepaJbHOIO HANpPaBJICHUs pacpOCTpaHEHUsT BOJH K HalpaBICHUIO
BeTpa, B MOJIC/IM MCIIOJIb30BaHa aMIMpuieckasi (popMyJia, ONMMCHIBAIOIIAS 3TOT IPO-
mecc. OHa UMeeT BUJI

9 k i+l _ 9 k i+0,5 1
0( x) 0( x) =_gin 0w_90(kx)), (339)
ot T
1 o —4
rae 7(w) = —— — BpeMs TTOACTPOIKM; dMITUpUYecKast KoHcTaHTa b = 10

(bw)
Jnsa orpenesieHUs 6, IO AByMEPHOMY CIIEKTPY BETPOBLIX BOJH MPUMEHSETCS CO-
OTHOIIIEHUE

2z

jsin(e)zv(w, 0)do
0, (k,) = arctg 5 . (3.40)
[ cos(0)N(@,0)d0

0

O6parHoe Mpeodpa3zoBaHNe U3 MHTETPAIBHBIX (DYHKIIMI B ABYMEPHBIN CIIEKTP
OCYIIECTBJISIETCS CIIEAYIOITNM 00pa3oM:

N(@,0) = A(n(k,)) cos""" (6 - 6,(k,))N(w). (3.41)
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HopMmupyroimmii MHOXUTEIb TP KOCUHYCOMAAIBHON alllIpOKCUMAIIUK YIJIOBO-
ro cnekTpa A(n(k,) GyHKIIMOHAIBHO CBS3aH C «IlapaMeTPOM Y3KOHaIIpaBJIEHHOCTU»
A ¥ CTeTIeHbIO TIPY KOCUHYCE COOTHOIIEHUEM

1
k)= —ouo
Ank,) 2arcig \BA(k,) o
I'(n(k,)+1)
2n(kx)1-v2(n(kx)+lj’

2

[Mpu uncieHHO# peann3aln MOJIeN IByMEPHBII CTIEKTP OMUCHIBAJICS IUCKPET-
HBIM CITEKTPOM, BKJIIOYAIOINM 24 3HaueHUs 1o yactoTe (o (pam/c) = 0,220; 0,272;
0,328; 0,388; 0,452; 0,520; 0,592; 0,668; 0,748; 0,832; 0,920; 1,012; 1,108; 1,208;
1,312; 1,429; 1,532; 1,648; 1,768; 1,892; 2,020, 2,152; 2,288; 2,428) u 12 3HaueHUil MO
HarpasJieHuIo ¢ marom 30°.

Ha ocHoBe 3T0ii Moziesin OblIa co3aHa KOMITbIOTEPHAsI TEXHOJIOTHS TTPOTHO3a
BOJIHeHUSI, peann3oBaHHas B 'Y «IuapomerueHtp Poccuu» mis akBatopumu CeBep-
HOM ATJIaHTUKMU.

IMo pesyabraTam BepuduKaluu Monean (CpaBHEHUE ¢ pe3yJbraTaMyu U3MEepEeHUit
Ha OKeaHCKHUX Oys1X) MmoJiydeHo, yTo KoadduuueHT pazopoca SI (Scatter Index) 3akiio-
yeH B ipezaenax 0,1 — 0,3. B MupoBoii MpakThKe TaKoe Ka4eCTBO CUMTAETCSI XOPOIIUM.

B teyenue 2002 u 2003 . mpoBeneHa ee omnbITHAs dKCIUTyaTauus. 3adjaroBpeMeH-
HOCTb MPOTHO3a 3 CyT (pe3yJIbTaThl MPOrHO3a BhIIAIOTCS ¢ MHTepBaioM 12, 24, 36, 48, 60
u 72 4v). I1pu pacuete 1oseil BOJIHEHMsI UCTIONb30BaNOCh paspelueHue 2,5x2,5°. Tpumep
MPOTHO3a Mo Mojeau Ha 48 4 (Ha ABOE CYTOK) MO UCXOAHBIM maHHbIM 12 4 20.09.2008 &
noka3zaH Ha puc. 3.1. Ha aToMm pucyHKe poBeIeHbl U30JMHUU CPEIHUX BBICOT BOJIH. it
repexo/a K XapaKTepHbIM BbICOTAM BOJTH MX HAJI0 YMHOXKUTh Ha KO3 GULIUEHT 1,6.

(3.42)

I' — ramma-¢yHKIuS.

A(n(k,)) =

Wave field for 12 h. 22 SEF 2008

significant wave haights, m S
--d T I I [ ===

1 3 p D5 3 35

Bl COLLIEES MOs-e-2-1108

Puc.3. 1. Ilpoenocmuueckoe noae 6oan Ha 124 22.09.2008 e.
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3.1.3.4. Modeab AARI-PD2

Monens AARI-PD2 cocTouT 13 1BYX OCHOBHBIX 0JIOKOB: 0J10Ka pacyeTa MpuBO/I-
HOTO BeTpa 1 0JIoKa pacyeTa XapaKTepUCTUK BOJTHEHMSI.

Pacuer noseit BEKTOPOB MPU3EMHOTO BeTpa BbIMOJIHIETCS MO MOAUMULIMPOBAH-
Hoit Metoauke B. M. Makosoii [108]. BenuunHa rpagreHTHOTO BeTpa OmnpeaeisieTcs

no opmyie

R 4w,

LR : (3.43)
2 f

e f, = 2Qsing — napametp Kopuonuca; W, — cKOpocTh TeOCTPOHUYECKOTO BETPA,;
R — pangnyc KpuBU3HBI 1300ap.

Hcxons n3 3Ha4eHMs CKOPOCTH TPaIMEHTHOTO BeTpa W, 1 KoadduumenTa cTpa-
TUdUKauM Bo3ayxa B MPUBOJHOM CJIO€ ¥, TMEPEXO K CKOPOCTU BETpa Ha TOPU3OHTE
10 M (W),) OCYILECTBIIAETCS C OMOLIBIO KO3 uLMeHTa niepexona K, BbIYMCIIAEMO-
ro no sMmnupudeckoii popmye (3.13). Takum odpazom

Wiy =K,W,. (3.44)

IIpu pacyerax BeTpa YYMTHIBAETCSI ITOIIPaBKa ¢ K HAIIPABJICHUIO CKOPOCTU BETpa,

T.€. yIJla OTKJIOHEHMSI BEKTOpPa CKOPOCTH B CTOPOHY LIEHTPA IIMKJIOHA, BBIYMCIISIEMasT
o opmyie

o =max(1,5y + 18,0). (3.45)

ITpuBeneHHbIe GOPMYJIBI PAa0OTAIOT B TOCTATOYHO HIMPOKOM IHMAIla30HE CKO-
pocTeit rpanreHTHOTO Betpa (oT 2,5 10 35 M/C) M pa3HOCTU TeMITepaTypbl BOABI U
Bosayxa (0T 6 10 8°).

Pacuet (1mporHo3) BOJHEHUS OCYILECTBIISIETCSI HA OCHOBE CIIEKTPaIbHO-MapaMeT-
puueckoii moaeu, pazpadoraHHoi B CaHkT-Iletepoyprckom otnenenun FTOMHa non
pykoBoactBoM WM. H. [laBunana u noayuyusiieit nanpHeiiiiee pazsutrue B AAHUU nop
pykoBoacTsoM M. B. JlaBpeHosa [102, 113]. B aT0i1 Moaenu B pe3yJibraTe BO3AeHCTBUS
VHTETPAIbHBIX OMIEPaTOPOB Ha CIEKTPAIIbHOE YPaBHEHME OalaHCa BOJTHOBOM 9HEPruu

6S(w,6)+ c 6S(a),t)+ c 0S(c,0)
X &

=G 3.46
ot o ox oy (3.46)

OCYIIIECTBJISIETCS TIEPeXol K CUCTeMe HeIMHEMHbIX nuddepeHIIalIbHbIX YpaBHEHU
OTHOCHTE/IBHO MapaMeTPOB CIIEKTPA BETPOBBIX BOJIH (HYJIEBOTO MOMEHTA m, 4acTo-
Thl CTIEKTPAJILHOTO MAKCUMYMa ® 1 TEHEPAIbHOTO HalpaBIeHUs PacpPOCTPaHEHUs
BOJIH 0):

om, ra om, 347
ot ' ox oy (3.47)

a&+052 aﬂcost§+(zz 2s (3.48)
ot Ox oy

—+ ,B, cos@ + p gsmﬁ G,, (3.49)

roe S(w, 6, x,y,t) — (I)YHKLH/IH cneKTpanLHoﬁ miotHoctH; G, = Ccos, C,, = C,sinf —
MPOEKLIUM BEKTOPA IpynmoBoi ckopoctu; C, = g/2® Ha ocu x U y; 6 — yron Mexuy
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BeKTOpoM C, 11 0CbI0 X; G — (DyHKIMSA NCTOUHMKA, ABJIAIOLIAACS CyMMOii TpeX KOMIO-
HEHTOB

G=G,+G,+G,, (3.50)

a UMeHHO: (G;, —TOCTYIJIEHUE dHepTuu OT BeTpa; (,, —NepecTpoiika crekTpa 3a cueT
MEXXBOJIHOBBIX B3aMMOECTBUIL; G, — MIUCCUTIAIINSI BOJIHOBOI SHEPTUU;

o, =253uarcth(1,7-107 gu2m*) [, (3.51)
a, =63u, [arcth(l OOa)mu*g'l)]O’m; (3.52)
12310 gul my Jarcth(0.017m? guz) | (3.53)

! Sh[Zarccth(O,Ol7mg’5 g, 2)J ’ ’
G- 2,05-10" g%u.? [arccth(IOOa)mu,;g‘l)r’358 ) (3.54)

? sh? larccth(l 00w, u,g”" )J ’ '
B=045C; (3.55)
G, =1,21-10° ¢ u 0" sin@, - 6) ; (3.56)

u,— CKOPOCTb TPCHUA, o1IpeacadaeMasd 1o CJICOAYIOIINM COOTHOIICHUAM:

u, =u,Ciy’; (3.57)
InC,,+0,267C;>° =3,67-0,667Ina, —1,333Inu,, , (3.58)

C,, — K03 (ULIUEHT CONPOTUBIIEHUS BOJHOBOI TOBEPXHOCTU; U — CPEMHSIS CKO-
pOCTb BeTpa; @, = @,ul g.

M3-3a mazoit usyyeHHocTH (yHKUMU MCTOUHUKA G B ypaBHeHUH (3.1) B criek-
TpaJibHO-TIapaMETPUIECKON MOJEIM MCITOIb30BaHbl SMIIUPUYECKHIE COOTHOIIEHMS
(3.51—3.58). Moaenb mo3BoJisIeT YCKOPUTh BBIYMCACHUS U TaeT BO3MOXHOCTb UC-
MOJIb30BaTh €e JUIsl pacueTa BOJIH 3a JeCATKM JieT. KpoMme Toro, oHa mo3BoJISIET MOy~
YUTh B KaXXI01 TOYKE paCYeTHOM 00JIACTU HE TOJBKO CIIEKTP CYMMapHOTO BOJTHEHUS,
HO OTAEJbHO CIIEKTPbI BETPOBBIX BOJIH U 3bIOM.

[To 3HaYeHUsIM HYJIEBOIO MOMEHTAa M YacTOThlI CIIEKTPaIbHOIO MakKCMMyMa Ha
KaXOM 1Iare pacuyeToB OMpenessieTCsl YaCTOTHO-HAIpPaBJIeHHBIN CIEKTP BETPOBBIX
BOJIH 10 COOTHOIIEHUIO

S(w, 6) = S(w)0(w, 6) (3.59)

S(w) = 6,5mw> 0, expl-1,18(,,,, /)" ] (3.60)

Inepexon K mnmapamMerpam h 1 T MOXHO OCyHIECTBUTDb, €CJIN IPUHATb COOTHOIUCHUA
MEXIY Cl)m n ZT, IOJIYy4CHHBLIC 110 HATYPHBIM JaHHBIM,

w, =0,77 2n/7); (3.61)
n MeEXnay my 1 /’l_

my=h’/2m. (3.62)
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Torna
S(@)=57-107 20 exp(=6,5-10°7 P 0 >). (3.63)

DyHKIMS YII0BOTO pactipeneieHus sHeprun Q(w, 6) npuHsTa nmo padore [4] B
BUJIE

O0(w,0) ~ [z"rz(”T“J/r(n + 1)} cos" @, (3.64)
rae n(o,, .0/ o, )=15+25/(12+a’)+ 2w, —0,67)/(1+a’), (3.65)

a=b(w/w,,—1);b=>5r1pu v>w

max’

b=10mpu w<w_, .

X

OmHO 13 TPaKTUYECKUX TOCTUKECHUI MOICIM COCTOUT B TOM, YTO B HEH 3aJo-
JKeHa TIpolieaypa I TOYHOTO pacyeTa pacIpoCTpaHEeHUs BOJTH 3bI0M, SBOJIIOIMS KO-
TOPBIX B COBPEMEHHBIX MOJIEISIX BOCIIPOU3BOIUTCS KpaiiHe HEYITOBJICTBOPUTEIBHO.
[TooXXUTEbHBIN pe3yabTaT B 3TOM OTHOIIEHUU JOCTUTAETCS Oiaromapsi IIpuMeHe-
HUIO TMOJyJIarpaHKeBOW YMCIIEHHOI CXeMbl, 00ecIieunBalolleii BHICOKYI0 TOUHOCTh
peleHus.

CriekTp BOJIH 3bI0M OTIpenesisseTcsl IyTeM peliieHust ypaBHeHus (3.1) ¢ HyaeBoit
TPaBOIt YaCThIO, a TAKXKE BEITUCISIETCS] OOMEH SHEPIrueii MeXXIy CTIICKTpaMU BETPOBBIX
BOJIH U 3bI0M, OTIPEIEIISTFOTCSI HOBBIE MOMEHTHBIC XapaKTePUCTUKHU CITIEKTPa BETPOBBIX
BOJIH U CIIEKTpa 3bI0U.

Pesynbrarel cueTa BKIIIOUAIOT MaHHBIC TTO0 YaCTOTHO-HAIPaBJICHHBIM CIIEKTpaM
BETPOBBIX BOJIH, 3bI0M, CMEIIIAHHOTO BOJHEHMS, a TAKXKE PACCUUTAHHBIC IO CIIEKT-
paM JaHHBIE O CpeIHEeI BBICOTE, CPEIHEMY IEPUOIY M TeHEepaJbHOMY HaIIpaBICHUIO
BETPOBBIX BOJIH, 3bI0M U cMelIaHHoro BojiHeHus. B Mmogenn AARI-PD2, takke kak
u B mogenu PABM, peanuszoBaHa caMocorjiacOBaHHasi MOAEIb MOTPaHUYHOTO CJIOSI
aTMocdepsl 1 BETPOBOTO BOJTHEHUs. B Monmenu Takke peaan3oBaH OJIOK B3aMMOJEii-
CTBMSI, ONUCHIBAIOIINIT OOMEH SHEpPrueil MexXIy BOJTHAMU M 3bI0bIO0 B paMKax cOXpa-
HEHUS MOJHOM BOJTHOBOU SHEPIUM.

BxomHbIMM TaHHBIMU SIBJISIFOTCS TIOJISI AaBJICHUSI, PAaCCUMTHIBaeMBbIe 110 CIIeK-
TpaJbHOU TI00aTbHON Moaeau oOmieit mupkyasuun atmocdepsl (MOLIA) kacca
T85L31, mepecunThIBaeMble B TOJIS BEKTOPOB BeTpa. BHIXOMHBIMU JAaHHBIMU SBJISI-
FOTCSl MMArHOCTUYECKUE U TTPOTHOCTUYECKHE TTOJIST 3HAYMTEILHOM BBICOTHI, TIeproaa
¥ HaTpaBJICHUST BETPOBBIX BOJIH U 3bIOM Ha Iyio0yce B ceTke 2,5x2,5° ¢ 3abmaroBpe-
MEHHOCTBIO 144 4 M BbIgaueil pe3yJibTaToB MPOTrHo3a uepe3 24 yaca. Pacuer Benmercs
JIBa pa3a B cyTKM 1o ucxomHbiM cpokaM 00 n 12 u CI'B. TexHosnornuecku obecrneyeH
JIOCTYTI K pe3yJbTaTaM IporHo3a, xpaHamuMcs B 6azax naHHelx ACOOU-CRAY, nisa
yIajJeHHBIX TT0JIb30BaTeeil, padorarmiux ¢ [I9BM B 1oKanbHOI BEIYUCIUTEIbHOMN
cetu (JIBC) CRAY. C navana 2001 . Momenb Oblj1a mepeaHa B OaHK OTIepaTUBHBIX 3a-
nayu ACOOU-CRAY u HaxoguTcsl B orepaTuBHOM padorte [apomMerieHTpa Poccun.
Perynsapno, cornmaciHo ceancaM ACOOMU, BBITTONTHAIOTCST ONEpaTUBHBIE TTPOTHO3bI
BOJIHCHUSI C COXpaHEHMEM Pe3yJbTaTOB B 0a3e JaHHBIX M Ha caiite [MmpomMeriieHTpa
Poccumu.

CriekTpanbHO-ITapaMeTpruIecKass MOJIEIb BKITIOYAET TAKKe MOMYJIb pacyeTa TpaHC-
(opmalLi BOJTH Ha MEJIKOBOJbE. 3a OCHOBY IPU pa3padboTKe 0JioKa TpaHc(hopMalvn
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BOJIH Ha MEJIKOBO/Ibe OblIa B3sATa pa3paboTraHHas B Jeab(pCKOM TeXHOJIOTUYECKOM
yHuBepcutete (Hunepnannbl) moaeab SWAN. Monenbr SWAN npegHazHaueHa s
pacueTa BOJIH B MEJIKOBOJHBIX NMTpUOpexXHbIX paiioHax. Moaeab SWAN ngaet Hauayd-
LK€ Pe3y/IbTaThl TOJBKO B TOM ClIydyae, KOrja OHa MCITOIb3YeTCsl COBMECTHO C IPYTroOi
MOJIEJIbIO, KOTOPasi JaeT XOPOIIre pe3yJbTaThl Ha IJIyOOKO BOIE.

B ocHOBY MO/ ITOJIOXKEHO YUCIICHHOE pellieHre YPaBHEHNS TUIOTHOCTH ACWCTBUS

N:@BBme
o
ﬁN+iCXN+£C N+iCGN+iC€N=£, (3.66)
ot ox o 7 oo 00 c

rne C, C,, C;, Cy — COOTBETCTBYIOLIME COCTABJIAIOIINE IPYNIIOBONA CKOPOCTH.
®Oyukiuus uctouHrka G B 3TOM ypaBHEHUM IPEACTABIEHa TEMU K€ TPEMsI KOM-
IOHEHTaMM, UTO U B XOPOILO M3BeCTHOU Moaeaun WAM [269], Ho ¢ Gojee uiau
MEHee 3HAYMUTEIbHBIMU OTJIUYUSIMU B YACTU, Kacalolleics TMCCUTIAIlMM BOJH Ha
MeJKOBOAbe. B 4acTHOCTH, YUMTHIBACTCS HE TOJHKO YETHIPEXBOJIHOBOE B3aMMO-
JIEMCTBUE B CIEKTPEe BOJIH, HO U TPEXBOJHOBOE, MO-APYroMy yYUThIBAeTCsI 00py-
IIeHNEe BOJH Ha MaJbIX ITyOMHAX M MCIIOJb3YETCS SMIIMPUIECKOE COOTHOIIECHUE
IJIST OTIpee/IeHUs MaKCMMaJbHOM BBICOTH MHAMBUIYAJbHBIX BOJH Ha OTrpaHU-
YeHHOI TiiyOuHe.

BxomHbIMM mTaHHBIMM B MOMIYJb pacdyeTa TpaHC(HOpPMAllMM BOJIH Ha MEJIKOBO-
IIbe CIY>XUT YaCTOTHO-HAIPaBICHHBIN CIIEKTpP, SIBISIONINIICS pe3ybTaTOM pacyeTa
BOJIH Ha IIyOOKOI Bojae, daiin rimyouH u (aiin pacnpeaeaeHUsT BETpa B 30HE MeJ-
KoBoIbs. [IpoBeneHHBIC NCIBITAHUS 3TOM MOIEIN ITOKa3alik, YTO Pe3yJIbTaThl pac-
YeTOB HE YCTYMAIOT, a B PSAIE CIydaeB Jaxke MPEBOCXOIST IO TOYHOCTH 3apyOesKHbIC
MOJICJI.

BaxxHbIM mpenmyIecTBaM 3TO MOJEN, 10 CPaBHEHUIO C APYTUMM, SIBIISICT-
Cs ee HAIeXHOCTb U OBICTPOICIHCTBUE, YTO OYEHb BaXKHO IIJISI OTICPATUBHBIX LICJICH.
Bpems cuera mo mogenu AARI-PD2 3anumaer nopsinka 10 munyt. st cpaBHeHUS
JIOCTaTOYHO CKa3aTh, YTO BPEMS cUeTa M0 U3BECTHBIM 3apyOeskHbIM MonensiM WAVE-
WATCH 1 WAM Ha niopsinok pojbiie — 33,5 u 15,5 4 coorBeTcTBeHHO. Kpome TorO,
monesib AARI-PD2 oka3biBaeTcst oueHb yIOOHOI IS afanTalyy K pa3IndyHbIM aKBa-
TOPHUSM MOpPEN M OKEaHOB, YTO ITO3BOJISIET €€ OBICTPO BHEAPSITH B MOPCKUX ITPOTHOC-
TUYECKMX HeHTpax Pocruapomera.

C nayvana 2001 r. TexHOMIOTHS TJI00aTLHOTO MTPOTHO3a BOJIHEHUS Oblia TiepeJaHa
B IngpomeTtuentp Poccuum n BximoyeHa B 6aHK 3agay ACOOMU-CRAY u ¢ tex mop
9KCIUIyaTUpYyeTCs B onepaTUBHOM pexxume. PerynspHo, cornacHo ceancam ACOOMU,
BBITIOJIHSTFOTCST OTIepaTUBHBIC TIPOTHO3BI MOJICH BOJTHEHUS 110 BceMy MUpOBOMY OKea-
HY C COXpaHEHMEM pe3yJIbTaTOB B LIMKIUYecKoi 0a3ze naHHbIX. [Tpumep riiobanbHOrO
TIPOTHO3a BETPOBOI'O BOJIHEHMS TTOKa3aH Ha puc. 3.2.

Ha puc. 3.3 u 3.4 npencraBiaeHBbI MOJIS BETpa U 3HAYUTEIbHBIX BbIcOT BOH (Hs)
Ha OIMH U3 CMHOITUYECKUX CPOKOB B MEPUOMA CHUIBHOTO IITOPMOBOTO BOJHEHMS B
CeBepHoit Atmantuke (29.11—02.12.2007 1), paccuntanHbie 1mo Moaenn AARI-PD2
n WW3.
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Fock 0 £h Forsoact Mean Waw Helghte ] & Wind of 10m

BER - BtPeisrchum Darbs: 200271 ¥28 Oh

-k ELED LAz BEAE

Puc. 3.3. Ilone sempa u eévicom oan Hs na 124 UTC 30 nosaéps 2007 e.
no modeau WW3
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Puc. 3.4. Ilone 6empa u gvicom 6oan Hs na 124 UTC 30 nosbps 2007 e.
no moodeau AARI-PD2 (wae pacuemnoii cemxu 1,250)

3.1.4. OueHKa yCrnenHOCTH MPOTHOCTHYECKNX MOIeieli BOJTHEHHS

YCremHoCTh MPOrHO30B BOJTHEHMSI, PACCUUTAHHBIX I10 BBIIICOMMCAHHBIM TEX-
HOJIOTUSIM, B 3HAYUTEJILHOM CTENEHU 3aBUCUT OT MCXOJHBIX MOJIEH BeTpa U Hadajlb-
HOTO MOJISI BOJH, KOTOPOE IOJIy4aeTcsl MyTeM AMarHOCTUYeCKOoro pacuera. Mojeib
BOJIHEHMS B MICAIBHOM CJIydae JOJDKHA MPOBEPSITHCS MyTeM CPaBHEHMS C U3MEPEH-
HBIMU JaHHBIMU O BeTpe U BostHeHuu [200, 241, 265, 274]. [TocKOJIbKY pacueT BOJH
OCHOBBIBAETCSI Ha pacyeTe MoJjisk BETpa, TO B OLEHKY BKJIIOUAIOT U ITPOBEPKY CKOPOCTU
M HampabjieHHs: BeTpa. Hanboliee moaxoasiiiuM MaTepuaioM [UIsl IPOBEPKU MOIEIIN
BOJIHEHMSI SIBJISIIOTCS JaHHBIE M3MEPEHUI BETpa M BOJIH Ha 3asIKOPEHHBIX Oys1x. B He-
KOTOPBIX Pa3BUTBIX CTpaHax i MPOBEPKU MOJEJIeli BOJTHEHUS UCIIOJIb3YIOTCS TaH-
HbI€ CIIYTHUKOBOTO BhiIcOTOMepa. Tak, HarpuMmep, Uit IPOBEPKHU IJ100aIbHON MOEIN
WAM ucnonb30BauCh r1o0aabHbIe TaHHbIE BbicoToMepa co ciyTHuka TEOCAT.

Hawu6osee mmpoko npuMeHsieMbIMU CTaATUCTUYECKUMU MapaMeTpamMu Mpu Ipo-
BEPKE BOJTHOBBIX MOJIEJICH SIBJISTIOTCSI:

— cpenHsst omnoka (CO), Ui cucTeMaTUUeCKoe OTKJIOHEHUE,

— cpenHekBaapartuyeckas ommnoka (CKO);

— Koa(ppuuueHT paccesiHus (KP), onpenensieMblii Kak oTHoeHue CKO K cpen-
Heil HaOJIo1aeMoli BeTMYMHE MapaMeTpa;

— I — KOO ULIMEHT TMHEWHON KOPPEISILIMOHHON BHIOOPKU MEXY pe3yjbraTta-
MM PacyeToB IO MOJIEIN U HaOII01aeMOil BEJIMUMHOIA;
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— 8§ — Ko3hdUuuMeHT, XapaKTepu3yomuii 3(pGeKTUBHOCTL METOAUYECKOTO
MPOTHO3a, ONpeIe/IsIeMblil Kak earHuIia MuHyc oTHoieHrue CKO mporHo3oB 1o Mo-
ngeau K CKO nHepUMOHHBIX TPOTHO30B.

KP paccuutbiBaeTcst Mo hopmyie

V2 (Ah, = Ah,,)?
KP= 2 = Y %100% ;

@

(3.67)

S paccuuTsiBaeTcs 1o opmysie

CKO Mem. npozH.
CKO ’

unepy. npon.

SS(Scillscorr) =1- (3.68)

IIpoBepxka ornepaTuBHBIX Mojeieii BojHeHuss B HMC MHoTHX cTpaH BeAeTcs Ha
PETYISIPHOU OCHOBE.

B Ta61. 3.3 npencTaBieHbl CpaBHUTEIbHBIC CTATUCTUUECKNE OLICHKN 3HAUYNTEIIb-
HbIX BbICOT (H ) 1 mepronos (T ) BosH, TIOJyYE€HHBIX 10 Pa3AMYHBIM MOJIEJISIM, U IaH-
HbIe U3MEPEHMIA BLICOT BOJIH U IIEPUOJ0B BOJIH Ha cTauroHapHoM 0ye «HOPIIKAIT»,
pacnoyioxkeHHOM B bapeHiieBoM Mope.

Tabnuua 3.3
Ocnosnbie cmamucmuueckue xapakmepucmuiu napamempoe éoan H u T,
Mopnens|[TapameTp |CpenHee | Meauana| Makcumym ?E;qgra CziiﬁZﬁiﬂy?;T. Jucnepcust Iiggg)
Buoy Hs 2,598 2,319 9,987 — — - -
Ts 6,059 | 5,960 10,807 — — — —
AARI- Hs 2,430 | 2,100 9,600 —0,167 0,799 0,638 0,831
PD2 Tz 5,499 | 5,200 13,100 | —0,560 1,257 1,581 0,740
WAM Hs 2,176 1,900 9,400 —0,422 0,818 0,669 0,866
Tz 7,092 | 6,900 13,800 1,033 1,399 1,959 0,853
WW3 Hs 1,976 1,700 7,400 —0,625 0,906 0,822 10,881
Tz 6,280 | 6,100 12,000 0,220 0,917 0,842 10,833

W3 tab6u. 3.3 BUAHO, 9YTO Bce MOAENIM 3aHIKAIOT BEICOTHI BOJIH, OHAKO HAalOoJIee
TOUHBIE pe3ynbTraThl maeT Monxeslb AARI-PD2. Uto kacaeTcs mepuoaoB, TO MOJEIb
AARI-PD2 nx 3anmxkaet, a Mmogenn WAM 1 WW3 3aBbIIAIOT, ITpU 3TOM HauOOJIbIIIee
3aBBIIIIEHNE TaeT Moaesib WAM.

CnekTpanbHo-TiapaMeTpudeckas moaeiab AARI-PD2 no3Bosser mony4aTh WH-
TeTpajibHBIC XapaKTepUCTUKU BOJH IIEPBOTO YPOBHS MH(POPMATUBHOCTHU (BBICOTHI
BOJIH, TIEPUOIBI ¥ TeHEPAIbHOE HaIlpaBJICHUE PaCIIPOCTpaHEeHUS BOJH). JIMCKpeTHAsS
criekTpanbHas Monenb PABM, kpoMme TOTo, JaeT BO3MOXKHOCTh IOJIyJaTh XapaKTe-
PUCTUKM 00JIiee BHICOKOTO YPOBHS MH(GOPMATUBHOCTU (JACTOTHBIN CITEKTp, YIJIOBOE
pacmpenesieHre SHEPIUU, YKIOHBI B3BOJTHOBAHHON IMOBEPXHOCTU M Ap.). OLCHKH,
IpuBeIecHHBIC B Ta0. 3.3, yKa3pIBalOT HAa TO, YTO OTCUYCCTBEHHBIC MOIECIU IO TOU-
HOCTHU HE YCTYHAalOT 3apyOeXKHBIM MOJIEJSIM, CYIIECTBEHHO IIPEBOCXOIs MX IO OBIC-
TPOIAEUCTBHIO, UTO MO3BOJISIET 3(PHEKTUBHO MCITOJIH30BaTh UX KaK B ONCPaTUBHOM
MpaKTHKe, TaK 1 IIPU MHXEHEPHBIX pacueTax.
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B Hacrosiiee BpeMsi faHHbIe HATYPHBIX U3MEPEHUIA MapaMeTpOB BOJH OINUCAaH-
HBIMM BBIIIIe MOJICSIMU HE yCBauBaroTCs. BMecTe ¢ TeM ycBoeHMe HaTYpHBIX JaHHBIX
O BOJIHEHUHU B MOJIEJISIX BETPOBOTI'O BOJTHEHMSI MOIJIO ObI IIPUBECTHU K YIyYIIEHUIO Ka-
YeCcTBa BOJHOBBIX MOJIEJNICH, a CJIeIOBAaTeIbHO, M TIPOTHO30B BOJIHEHUS. [J1s1 3TOTO 1O
JAHHBIM HATYPHBIX M3MEPEHUI IMapaMeTpOB BOJIH HEOOXOAMMO BBHIITOIHSTh O0bEK-
TuBHBIN aHanu3 (OA) nmoueit BonHeHus1. KapTbl OA BETpOBOIo BOJHEHHUS Ba>KHBI HE
TOJIbKO B KaueCTBE HAaYaJIbHBIX IMOJICH BOJH MPHU COCTaBJICHUM MPOrHO3a, HO TaKXKe
IU1s1 BepubUKaluu MoJeelt U OLIEHKM OINpaBIbIBAEMOCTH MPOTrHO30B. B mocnennue
roabl B HeKoTopbix ctpaHax (CIIA, ®panuwms, Amnonus, ABCTpalus W Ap.) BEIyTCs
aKTUBHbIE PabOThI B 3TOM HaIllpaBieHUM. [JIs1 3TOro MCIOJb3YeTCsI JOCTATOYHO 00-
IIMpHAas CeTh HAOJIOJEHUI 32 BOJHEHMEM, BKJIIOYAIOIIAsl CIIYTHUKOBYIO aJIbTUMET-
pHI0, aBTOMAaTU3MPOBAaHHBIC CTallMOHApHBIC U Apeiidyolnme Oy, cyaa 100poBOIb-
HBIX HaOoaeHU U T.0. Bee 3Tu maHHbIe nocTymHbl o kaHaiaMm I'CT.

3.1.5. CunonTryecKHii METOI MPOTHO3A BOTHEHHS

[ToMuMO YMCIEHHBIX MOEJIeii BOJIHEHUS B TIPAKTUKE ITPOrHO3UPOBAHUS BETPO-
BOT'O BOJIHEHUSI IIIMPOKO UCIIOIB3YIOTCS IMIIMPUIECKUE 1 MOJTyIMIIMPUIECKIE METO-
IIbI ¥ pa3IMIHbIC TTPUEeMbl CHHONITUYECKOTO aHaln3a U IIPOTHO3a ITapaMeTPOB BETPO-
BOTO BOJIHECHMSI, YUUTHIBAIOIINE SKCTPAIOJISIINI0, MHEPIINIO, TEHACHIINIO ABVKESHUS
noJjieit BoH M ap. Kak npaBuio, B IpakKTUKE COCTaBJICHUS ONepaTUBHBIX IPOTrHO30B
BOJIHEHUS OCYILIECTBJISETCS KOMIUIEKCHBIM TTOIXOM, COYETAIOIIUA CUHONITUYECKUIA
aHaJIM3 1 PacYeThl C [TOMOIIIbI0 HOMOTIPaMM.

B onepaTtuBHOI1 paboTe A MPOrHO3a BOJH B OTKPHITHIX paiioHaX MOps MHOTIa
HCITOIB3YIOTCS «ATiachkl BeTpa M BOJHEeHUs». Takue atiachl pa3paboTaHbl IUIST BCEX
Mopeii Poccun, a Takke NI CeBEpHBIX YacTell ATJIaHTUYECKOro M THXOro okeaHOB.
B ocHOBY 3THX aT/IacOB MOJIOXKE€HA TUIIM3AIMsI BETPO-BOJHOBBIX YCIOBUI Haa MO-
peM. IIpu aTOM TUNU3ALMS CUHONTUYECKUX YCIOBUM MPOU3BOAMIACH TIO METOIUKE
A. W. Copkunoii [186], a pacueT 371eMEHTOB BOJIH, COOTBETCTBYIOIINX TUITOBBIM I10-
JISIM BETpa, OCYILIECTBIISICSI B COOTBETCTBUHU C «PYyKOBOICTBOM I10 pacyery IapaMer-
pOB BeTpOBBIX BOJH» (1969 ). IIpusHakamu misg KjiaccubUKaluy CUMHOINTUYSCKUX
MPOLIECCOB CIYKaT MOJOXEHNE M MHTEHCUBHOCTH IIUKJIOHOB, TPAGKTOPUH UX TIepeMe-
ILIEHUS, TTOJIOXKEeHUE (PPOHTATBHBIX 30H. [IpUHSATHIC TUIIBI AETATU3UPYIOTCS 0 UHTEH-
CHUBHOCTH 0apryecKux 00pa3oBaHUIA, a TAKKE IO IMPeodIagaoliM CKOPOCTSIM BETpa.

[TporHo3 BoTHEHUS 110 TUIIOBBIM ITOJISIM OCHOBBIBACTCSI HA METEOPOJIOTMIECKOM
MPOTHO3¢ IIJIT JaHHOW aKBaTOpMU MOpsS Win okeaHa. Cpeau BceX TUIIOB MCXOMHBIX
ToJiel JaBJICHMS UM BeTpa BHIOMPAETCS TOT TUI, KOTOPHIH I10 TTOJOXEHUI0 bapuyec-
KMX LIEHTPOB U KOH(PUTYpalluK U300ap OJIMKe BCETO COOTBETCTBYET ITPOrHO3UPYEeMOIi
CUHOIITUYECKOM CUTYyallMH, TOTIa B KaYeCTBE MPOTHO3a MIPUHUMAETCSI TUIIOBOE T10JIe
BOJIHEHUSI, pAaCCUYMTAHHOE T10 BEIOpAaHHOMY TUIIOBOMY TIOJIIO BETpa.

B npakruke onepatuBHoii pabotsl I'Y «[unpomeruenTp Poccuum» ripu cocrtas-
JICHUM TPOTHO30B BOJHEHMS 11 akBaTopuu CeBepHOIl ATIaHTUKU IMPUMEHSIETCS
TOJIXO/, OCHOBaHHBIN Ha IOCAeI0BaTEIbHOM HCTOPUUYECKOM aHalIu3e (haKTUYeCKUX
¥ MIPOTHOCTUYECKUX TMOJIEH MPU3EeMHOI0 aTMOC(EPHOIo AaBICHUS 1 00pabOTaHHBIX
KapT BoJiHeHUs. [IporHo3 BoJIH IMepBOTO MPUOIMXKEHUS COCTABISIETCS CIENYIOIIUM
obpa3oM. Ha ocHOBe 1ociienoBaTe IbHOTO aHaIM3a 00pabOTaHHBIX KapT BOJHEHUS
¢ 12-9acoBBIM MHTEPBAJIOM, IPEAIIESCTBYIOIINX MOMEHTY COCTABJICHUS MPOTHO-
3a, ompeaessaeTcs TeHICHIIUS TTepeMeIleHUs 09aroB CUJIbHOTO BOJHEHUS U ITyTeM
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SKCTPAIOJSLMU UK yYeTa MHEPLMHU YCTaHABIMBAETCSI IPOTHOCTUYECKOE MOJI0XKEHNE
0YaroB CHMJILHOIO M ¢J1a00ro BOJIHEHUs Ha 12 4acoB Brepea. DTOT MPOTHO3 IIEPBOIo
NpUOIMKeHUsT OyIeT TeM OJIMXKe OTBevyaThb OXMIAeMbIM YCJIOBUSM BOJIHEHUSI, YeM
KOHCepBaTUBHEE caMU IT0JIsi BOJHEHUs. B paiioHax, rie mpou3oIid Hauboee pe3-
K1e U3MEHEHUs B I10JIe BeTpa, MPOTHOCTUYECKKME BBICOTHI BOJIH YTOUHSIIOTCSI pacueT-
HBIM ITyTeM. AHAJOTUYHO COCTABJISIIOTCSI TIPOTHO3BI Ha clieaytoniue cpoku. OObIYHO
MPOTHO3bI TMOJISI BOJH COCTaBJSIIOTCS Ha CpoKU 24 u 48 4 1 opopMIISIIOTCSI B BUJE
MPOTHOCTUYECKMX KapT, KOTOPbIE TepeaaroTcsl HOTPEOUTEISIM 110 pagrodakCuMUIIE.

3.2. IIporno3sl ypoBHS U TeYeHMI

KonebaHust ypoBHSI MOpSI U TEUEHMSI IIPEACTABIISIIOT COO0M CYMMAapHYIO XapakTe-
PUCTHUKY BO3ACICTBUSI Ha BOJHbIE Macchl Lieoro psina dhaktopos. [IpunuBoobdpasyio-
LK€ CUJIBI OIIPEICIISIIOT IIEPUOINYSCKIE U3MEHEHMS YPOBHS 1 TeueHuii. MaTepuko-
BBIIl CTOK M OCaIKH, BbINAJAOLINe HAa BOMHYIO MOBEPXHOCTb U MCIIApeHUE, OIpee-
JISSIOT CE30HHBbIE U3MEHEHUST TUX 3JIEMEHTOB pexuma. M3MeHeHre atMochepHOro
JIaBJeHUs U paboTa BeTpa HaJl ITOBEPXHOCTbIO MOPSI IIPUBOAIT K CE30HHBIM M Kpar-
KOBPEMEHHBIM U3MEHEHUSIM PexXUMa TeYCHUIM U KOJICOaHUSIM YPOBHSI MODSL.

Henepuoanyeckue KojaebaHusl ypOBHS MMOAPA3IEISIOTCS Ha ABE OOJIbIIME IPYII-
Ibl: 00beMHbIE U AehopMallMOHHbIe. [IepBbie 00YCIOBICHBI HEITOCTOSIHCTBOM BOJI-
HOro 0ajaHca MOpSI U CBSI3aHbl C U3MEHEHUEM KOJIMYeCTBa BOJbI B OacceiiHe. Takue
KoJIeOaHUsI IPUCYIIM 3aMKHYTHIM BOJOEMaM, M30JIMPOBAHHBIM OT OKeaHa, HalpuMep
Kacnuiickomy MOpPIO, YPOBEHb KOTOPOIO XapaKTepH3yeTCsl 3HAYMTEIbHbIMU CE30H-
HBIMU, MEXTOAOBbIMU U MHOT'OJIETHUMHU KOJICOaHUSIMMU.

Bce ocranbHble BUIbI KOJIeOAHUI YPOBHSI MOPSI OTHOCSITCSI KO BTOPOI TpYIIIIe,
KOIa IpU HEM3MEHHOM 00beMe BOAbI IIPOUCXOIUT IIepepaciipeieeHre MacChl BOIbI
B IpaHULIAX MOPsI, IIPX 3TOM YPOBEHb ITOBBIIIACTCS B OQHUX paiiOHaX U IMOHMXKAETCSI
B IPYTUX, T.€. UMEIOT MECTO CTOHHO-HAaroHHkbIe sIBIeHUs. OOBIYHO HAa CTOHHO-HArOH-
HbI€ SIBJICHUS 00paIlaloT BHUMaHUE B TeX MOPSIX, [Ji¢ MPUIMBbI HEBEIUKMU.

MexaHU3M CTOHHO-HATOHHBIX SIBJICHUI BeCbMa CJIOXEH U COCTOUT B CIIEAYIO-
mweM. Iloa BIMsSIHMEM HAarOHHOTO BETpa U BBI3bIBAEMOIO UM JIpeiithOBOro TEYCHMSI
BOJa HakaruiMBaeTcs y Oepera. [1oBblllieHHe YPOBHSI CO3[aeT rPalleHT IaBICHUS,
BBI3BIBAIOLIMIA B CBOIO Ouepelb OTTOK BOoAbl. HacTymaeT siBjieHUE YCTaHOBUBILIEIOCS
HaroHa, KOTopoe OyIeT CyIIeCTBOBATh 10 TeX IOp, IMOKa CUia, BEI3BaBIlIasl HAaTOH, He
M3MEHUTCS WIK OeHCTBHE ee He mpekpaTutcs. [Ipy M3MeHeHUM CUIbl BETpa uepes
HEKOTOPOE BpeMsI BHOBb BO3HMKAET YCTAHOBMBLIMIICSI HATOH, HO YX€ IPU IPYroM
MOJIOKEHUU YPOBEHHOM ITOBEPXHOCTH.

Teopus apelichOBbIX U IPAAUEHTHBIX TEYCHUI U CBSI3aHHBIX C HUMU CTOHHO-Ha-
TOHHBIX KOJIEOaHUI1 ypOBHsI Obljia pa3paboTaHa B Tpyaax DkMmana, B. B. IllyneiiknHa,
B. B. lllTokmana, H. A. Barposa, A. C. CapkucsHa 1 1pyrux y4eHbix [35, 36, 38, 146,
174, 215].

XapakTepHble 0COOCHHOCTU Ipei(hOBBIX U IPAIMEHTHBIX TECUYCHUI 3aKIIOUarOT-
ca B cieaytomeM. Korga riiydorHa MoOpsl JOCTaTOYHO BeJIMKAa M PaliOH HAXOIUTCS B
3HAYMTEJbHOM yIaJIeHUU OT Oepera, a Hal OOJIbLICH IJIOIIAAbl0 BOAHOI ITOBEPXHOC-
TU IEWCTBYET OJMHAKOBBINA 110 CUJIE Y HANPABJIECHUIO YCTAHOBUBIIUICS BETEP, TO HA
IOBEPXHOCTH MOpPsI BO3HMKAET TeYeHUEe. DTO TeUeHUE OTKJIOHSETCS BIIPABO OT Ha-
TpaBJIeHUsT BeTpa Ha Yroj 45° u mporopLMOHaIbHO CUJIe TPEHUS MEXIY BO3IYXOM U
IMOBEPXHOCTbIO MOPSI X OOPATHO IPOIOPLUMUOHAIBHO KOPHIO KBaApaTHOMY YIJIOBOM
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CKOPOCTM BpallleHus 3eMiu, reorpaduuyeckoii mupore U KodhOUIIMeHTY BHYTPEH-
Hero TypOyJEeHTHOTO TPEHMUSI.

B nmpakTuke pacyera M MpOrHO3a BETPOBBIX TEUECHUI MOJYYWIO HIMPOKOE pac-
MPOCTPaHEHUE IMMIUPUUECKOE COOTHOLIEHNE MEXIY CKOPOCThIO TEUEHUSI U CKOPO-
CThIO BeTpa ¢ KOA(MOULIMEHTOM MPONMOpLUUOHAIbHOCTH, paBHbIM 0,0127, eciu BeTep
U TeUYeHUe U3MepPSIIOTCS B M/c. B AelCTBUTEILHOCTU 3TOT KO3(PDULIMEHT SBIIsSIETCS
nepeMeHHbIM. Ha ocHOBe TeopeTHYeCcKUX UCCAeNOBaHUMN MPeaIOKeHbl MPUEMBbI pac-
YyeTa BETPOBBIX TEUCHUI ¢ yUeTOM MEPEMEHHOI0 BETPOBOT0 K03t duIIMeHTa, KOTOPbI
OIpeeJIsIeTCs] B 3aBUCUMOCTH OT XapaKTepPUCTUK BETPOBBIX BOJIH.

s MonenupoBaHusl YPOBHST M TEUEHUI METKOBOIHBIX MOPEil OOBIYHO UCITOJb-
3YI0TCSl IByMEPHbI€ YUCJIECHHbIE TUAPOIUHAMUYECKUE MOJEIN, B KOTOPBIX paccMaTt-
PUBAIOTCS TOJBKO TOPU30OHTAIbHbIC IBUXKEHMS. [ ITyOOKOBOIHBIX MOpE MpumMe-
HSIIOTCSI TPEXMEPHbIE MOJEIU, ONMChIBAOIIME TaKXKe TMHAMUKY IBUXKEHUI MO Bep-
TUKAJIU.

Ha noBepxHOCTH MOps 3aal0TCSI KOMITOHEHThI KacaTeJIbHOIO HAIPsKeHUs BET-
pa, paccuMThiBaeMble MO MOJsSIM BeTpa. [paHWUYHBIE YCIOBMSI Ha TBEPAOUW IpaHUIIE
MODPSI CTaBSITCSl B 3aBUCMMOCTb OT XapakTepa Oepera: Ha OTKPBITBIX U OOPBIBUCTBIX
Oeperax — ycjloBUE «HeNpoTeKaHUsl» (oOpallleHus B HYyJb HOpMaJbHOU K Oepery
KOMITOHEHTHI TTOJTHOTO MOTOKa), Ha MEJKOBOJIHBIX M M3PE3aHHbIX Oeperax — ycjo-
BUE «IIPWIUIaHUs» (OTCYTCTBUE TeueHMil). Ha XuaKkux rpaHuax CTaBUTCS YCJIOBUE
U3JYYeHUS B TpaIMLMOHHON opme. B KauecTBe HayaabHbBIX YCIOBUI MPUHUMAETCS
COCTOSTHUE TTOKOSI.

Mertoasl pelieHusT ypaBHEHUs IBMXKEHUM MPU 3alaHHbIX HayaJdbHbIX U TPaHUY-
HBIX YCJIOBUSIX /11 TeYEHU I MTPUMEPHO TaKKe e, KaK U /11 MPOrHo3a ypoBHsI. AKBa-
TOPUSI MOPSI ANIIMPOKCUMUPYETCSI CETOUHON 00J1aCThIO, B Y3/1aX KOTOPOI OINPeaessItoT-
Csl 3HaYEHUsI UICKOMBIX (DYHKIMI B pa3IMYHble MOMEHTHI BPEMEHM.

KonebaHus ypoBHSI Ha IJIMTEbHBIE CPOKM HE MpPencKa3biBalOTCs, TaK Kak ce-
30HHBIE Y MHOTOJIETHUE KOJIeOaHMsT yPOBHS sl OosbIIMHCTBA Mopeil Poccun cpas-
HUTEJbHO HEBEJMKU U MPAKTUYECKOTO 3HAUeHUs He UMEIoT. McKitoueHne cocTaB-
et Kacnuiickoe Mope, Ilie Ce30HHbIE, MEXTOIOBble 1 MHOTOJIETHUE KOJeOaHuUs
BeCbMa CYIIIECTBEHHBI.

MeTonbl AOJTOCPOYHBIX MPOTHO30B KosiebaHuil ypoBHs1 Kacnuiickoro mops
(YKM) ocHoBaHbI MO0 Ha pellleHWM YpaBHEHMs BOAHOTO OajaHca Mopsl, JubO Ha
YCTAaHOBJICHUM aCUHXPOHHBIX 3aBUCUMOCTEl MEXIy MHTETPaJbHbIMU 3HAUYEHUSIMU
YPOBHSI MOPSI M KJIMMaTUYECKUMU (haKTopaMU C YYETOM aHTPOIOTEHHbBIX BO3AEHi-
CTBUM.

IIpy HaMMYMKM JaHHBIX O MPUXOAE U Pacxole BOIbl B MOPEe U UX paclpenese-
HUM BO BPEMEHHU pacyeT U3MEHEHUI YpOBHS IO ypaBHEHUIO BOAHOrO OajaHca He
MPECTaBISIET OCOOBIX 3aTPYAHEHUNH. DTO ypaBHEHME SIBJSIETCSI OCHOBOW MPOrHO3a
U3MeHeHuli ypoBHs Kacnuiickoro Mopsi ¢ rooBoit 3a6J1aroBpeMeHHOCTbIO, KOTOPBIM
€XeromaHo B Mae BbinyckaeTcst [unpomeriieHTpoMm Poccum.

ITporHossl ypoBHs1 Kacnuiickoro Mopsi Ha CpoKu 0oJiee OQHOIO roma, Tak Ha-
3bIBa€MbIe KJIMMAaTUYE€CKHE MPOTHO3bI, OCHOBAHbI Ha yYeTe Pa3IMYHbIX MapamMeTPOB
KJIMMaTUYeCKOM CUCTEMBI, MPEeKAe BCEro KpyIMHOMacIITaOHOI aTMOCGhEepHOM LIUPKY-
Jsuuu. HekoTtopble MeTOIbl OCHOBAaHbI Ha yUyeTe COJIHEYHON aKTUBHOCTH, TEKTOHU-
YECKHUX MPOLIECCOB U aHTPOITOI€HHbBIX Bo3AeicTBUIA. HaydHast 6a3a Takux MporHo3oB
elle cjiaba, TeM He MEeHee YYEeHBbIMU MPeaNPUHUMAIOTCS MHOTOYUCICHHbBIE TTOIBITKA
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MPOTHO3HBIX OLIEHOK (hOHOBBIX M3MEHEeHUI YpoBHsI Kacruiickoro Mopsi Ha pas3iny-
HbIE CPOKM.

B nmocneaHee pecsatuietve B MHCTUTYTaX PocruapomeTa BBINTOJTHEH LEbIA psif
HMCCAeNO0BAHUI MO TOJYYEHUIO MPOTHOCTUYECKUX OIIEHOK (POHOBBIX M3MEHEHUI
YKM Ha cpoku 5—6, 12, 18 net u 6ojee. B OOJBIIMHCTBE CBOEM 3TH OLIEHKM YKa-
3BIBAIOT HAa MEIUICHHBIN pOCT YpOBHS Mops. B mocienytomuye 15 geT ypoBeHb MOXET
TMOIHATHCS MPUMEPHO Ha 1 M U TOCTUTHYTh aOCOIFOTHOM OTMETKH 26,0 M.

Yto KacaeTcs KoiebaHWil YPOBHS B IPMJIMBHBIX MOPSIX, TO B HUX MPWJIMBHAST CO-
CTaBJISIOIIAs] PACCUUTHIBAETCS C OOJIBIION TOYHOCTHIO HA MHOTHE TOJbI BIIEPE/I.

Oco0eHHO 00JIbIIIOE BHUMAHKUE CO CTOPOHBI YUEHBIX U CIICLIUATKMCTOB yIACJIIeTCs
IITOPMOBBIM HaroHaMm. [locienHue MpeacTaBiIsIOT OMACHOCTD JIJISI MHOTUX ITPUOpEeXk-
HBIX TOPOJIOB M HACEJIEHHBIX ITYHKTOB, MOTYT IIPUBECTU K YEJIOBEYECKUM XEPTBAM U
3a4acTyl0 UMEIOT CePbe3HbIe IKOJOTUIECKHE MMociaencTBust. OcodbeHHO OOJIbIre Ha-
TOHBI XapaKTepHBI U ceBepo-3amnagHoil yactu Kacrmiickoro mopsi, ®rHCKOTO 3a-
JIMBa, 10r0-BOCTOUHOM yacTu bapeHiieBa Mops 1 ap. IIITopMOBBIe HATOHBI TEHEPUPY-
FOTCSI YaCTUYHO B pe3yJibTaTe KojiebaHuii aTMocdepHOoro aaBiieHus (3aKOH 00paTHOTroO
GapoMeTpa), HO B OCHOBHOM B pe3yJIbTaTe HEeOCPEACTBEHHOIO BO3IEUCTBUSI BeTpa
(4acTo MCKIIIOYUTEIbHO CHUIIBHOTO) Ha MPpUOpeXHbIe BOAbI. [1poao/KMTeIbHOCTD X
KOJIEOJIETCST OT HECKOJIBKMX MUHYT JO HECKOJIbKUX MHEe. [103ToMy HarOHbI OTHOCST K
KJIacCy JUIMHHBIX IPaBUTALIMOHHBIX BOJIH, TAKKMX, KaK IPWJIMBBI U IlyHAMM.

TouyHoe pacnpeneseHue U aMILIUTYIa IITOPMOBOTO HaroHa 3aBUCUT CJIOXHBIM
obpa3oM oT Tonorpaduu [Ha, KOHGUTYpalluy O0eperoBoii TMHUM, a TaKXKe OT pa3Me-
POB BOJOEMa, HAMpaBJIEHWSI M1 CKOPOCTU BETPa, a B 30HE BO3IACHCTBUS TPOITMUECKUX
yparaHos ellle¢ ¥ OT MHTEHCUBHOCTHU 1 YIJia IIOIXO0/Ia TPOITMYECKOTO ITOpMa K Oepery.
BricTpoe yMeHbIlIeHUE TyOMHBI CO3MaeT HeJIMHEeHbBIN 3(P(hEeKT, Koraa BhICOTa IITOP-
MOBOI'O HaroHa CTaHOBMTCS OOJIbIlIe CpeaHei rryonHbl Mopsi. I[ToixyocTpoBa 1 ocTpo-
Ba co31at0T 3(PeKT oTpaxKaloluX CTeHOK, pehpaKIIuy U BOJHOBBIX KAHAJIOB.

3.2.1. KpaTkocpounsiii nporao3 ypoBHs u Tedennii B Kacrmiickom mope

B ocHOBe KpaTKOCPOUHOTO IPOrHO3a YpOBHS U TeueHUil Ha Kacnuiickom
MOpe JIEXKUT TpexMepHas OapoKJIMHHAas TUIpOAMHAMUYEcKassh MOAEIb CO CBO-
0OIHOI MOBEPXHOCTHIO, pa3dpaboTaHHas rpymnmoi creuuanuctoB I'Y «Iuapomer-
ueHTp Poccum [116, 263]. McxonHas crcteMa ypaBHEHHWIA MOAEAN B A€KapTOBOM
cHCTeMe KOOPAMHAT B MPUOJIMKEHUU TUAPOCTATUKH U f~TNIOCKOCTH 3aIIMCHIBAETCS
B Buae [253, 257]:

ou Ov Ow

0 .
ox oy Oz ’ (3.69)
ou o ) d 1 op u  dul, o du
— () +—() +— —-fr=—=x+ + +— V.
ot 8x(W) 8y(w) 8Z(WM) F ¢ Ox N ox?  oy’| oz s 6z)a (3.70)
ov, 0 Oy +-0 __1lop o 0¥ |, 0 . v
ot Tt T g, M = TN 5t 5 T W 371
B
L= e (3.72)
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O L) + 4 0T) + £0T) = ai . ?f (3.73)
aS 0 FRC f(vé) + —(ws’) a ) (3.74)
p=f(T,S,p). (3.75)

Havayio KoopamHaT pacmoyioskeHO Ha HEBO3MYIIEHHOM ITOBEPXHOCTU MOPSI, OCh
Z HampaBJIeHa BBepX, OCh y HaIIpaBlieHa Ha ceBep, OCh X — Ha BOCTOK. M cItorp30BaHbl
cienylolye obo3zHaueHus: f — napamerp Kopuonuca; p — aaBjieHue; p — IIOTHOCTb;
T — Temrrepartypa, S —COJICHOCTD, U, V, W — COCTaBJISIOLINE TIOJISI CKOPOCTH IO OCSIM X,
¥, Z COOTBETCTBEHHO; g — IPaBUTALIMOHHOE YCKOPEHUE.

JlaBieHue TpeacTaBIeHO C UCIIOIh30BaHEM YpaBHEHMS THAPOCTATUKH:

<
p=Ipgdz=p+p +p.g, (3.76)

rae { OTKJIOHEHUE CBOOOMHON MOBEPXHOCTU OT HEBO3MYILIEHHOTO IMOJOXEHUS, OT-
penesisieT BHELIHIOW 6apOTPOIHYIO COCTABIAIOIIYIO JABIEHUS; p, — IIOTHOCTH B 110~
BEPXHOCTHOM cioe. N,, N, — K03(P(dULMEHTH BEPTUKAIbHON U FOPU3OHTAIBLHON

0
BA3KOCTU; K, — KO3 dULMEHT BepTUKANBbHOU quddysun. p, = I pgdz — BHYTPEHHSISI

z
0apOoKJIIMHHAsI KOMITOHEHTA aBJIeHUsI; p, aTMOC(hepHOe TaBIeHUE.
KosdduuueHT BepTKaabHO! TypOYJIEHTHOR BA3KOCTU N, 3alaeTcs IEepEMeEH-
HBIM 10 TIyOuHe B Buae [220, 243, 262] :

Ou oY I g op
N. = . +| = +—2 &
c=(Co oy )’ ( Zj (azj S, p o (3.77)

e ¢,, — Ko3(h®OUIUMEHT MPONOPLUUOHAIBHOCTH; A, — TOJIUMHA MEPEMELIAHHOTO
crost, M; S, — uucio lImunra, onpenensercs yepes uucno Puyapacona

oot ]3]
p Oz oz oz

Sy =Ri/[0,725(Ri + 0,186 —\/Ri2 —0,316Ri 40,0346 )] . (3.78)

C mOMOIIIbIO YACTHBIX pellIeHU k—e-ypaBHEHUI ObLT ornpenesieH KoahhUIUeHT
c,» KOTOPBIA 1 cirydas yCTOMYMBOW cTpaTvduKaumny okasancsa pasHbiM 0,05. B
(dhopmyiie (3.77) TOMILMHBI BEPXHETO U MPUIOHHOTO NEPEMELIAHHBIX CJIOEB /4, 3ala-
IOTCSI allpMOpY Ha OCHOBE JaHHBIX HAOJIOAEHUI Haa TeMIlepaTypoil U COJEHOCThBIO.
TakuM oO6pa3oM, UHTEHCUBHOCTb TypOYJEHTHOIO MepeMEelIMBaHUs 3aBUCUT KaK OT
CKOPOCTHU T€UEHHUsI, €e BepTUKAJIbHBIX CIBUIOB, TaK U OT cTpatudukauuu. [Ipu yc-
TOMYMBOU cTpaTUUKaUU KO3GhGUIIMEHT BEPTUKATbHON BSI3KOCTH YMEHBIIAETCS.

Hns onpenenenus: KoaddbureHToB U3 ypaBHeHui (3.73) u (3.74) ucnonb3yer-
cs IMHEWHasl 3aBUCUMOCTb MEXIY KOo3(bUIIMeHTaMU BEPTUKAIbHOI TYypOyJIeHTHOM
BSI3KOCTU U nrdbdy3un

1
KZZ?NZ. (3.79)



Ipanuunvie ycrosus

Ha tBepabix GOKOBBIX TPAHMIAX 3a0aeTCs YCIOBUE MTPWINIIAHMS, T.€. PABEHCTBA
HYJTI0 HOPMAJTEHOM ¥ TAHTEHIINATBHOM KOMITOHEHT CKOPOCTH.
Ha noBepxHOCTH MOpSI 3a1aI0TCA KacaTeJIbHblE HAMPSIKEHUS BETpa, KWHEMAaTH -
YECKOEC YCJIOBUEC N OTCYTCTBUEC IMOTOKA IJIaBYUCCTU:
ou ov o¢ oc o¢ op
No—=7o, Ny —=7g, = FUz>+v—=w,K, 2L =0. (3.80)
Yoz N0z Yot Ox Oy “ 0z
Ha nHe nprHMMaeTcs KBaapaTUYHbLIA 3aKOH TPEHUS, 3a1aI0TC KUHEMATIYECKOE
YCIIOBME OOTEKAHMS TeYEHUEM HEPOBHOCTEN penbeda aHa H(x, y) 1 OTCYTCTBUE MTOTO-
Ka IUIaBYYECTH:

Ou ov OH OH op

—_—= , —_—= , —_— - =W, z A = 0, 3.81

Nzaz Fin NZ@Z o u@x +v6y WK‘@Z ( )
e (7,,,7,) =(C,U,, (}a ,C,U, l}a ), l}u — BEKTOp cKopoctu Berpa, C, = 3,2 - 10°°,
(The»73,) = (o, U b ,avb‘(} ol)s U , — BEKTOD MPUIOHHOIO TeueHus, o = 2,5 - 107,

B ycTheBBIX paifoHaxX KPYITHEBIX peK (p. Boira), sBisfomxcest yaacTKaMu XKUIKOMN
rpaHUIlbl, MO U3BECTHLIM pacXojaM PeYHOUl BOJbI (CpeIHEroJoBble WU CpeIHEMe-
CSIYHbIC) 3a4AI0TCSI CKOPOCTU TEUEHUIA.

Henepuoauueckast cocTapisitoliast KojiebaHUN YpOBHS 3al1aeTcCsl B BUAE CYMMBI
JIBYX KOMIIOHEHT — HeCTallMOHAPHOM (CMHOIITUYECKOI) 1 KBa3UCTALIMOHAPHOM (I0JT-
rorepuoaHoii). HectaunmoHapHast 4acTh pacCUMTBIBAETCS Yallle BCEro IO 3aKOHY 00-
paTHoro 6apomMeTpa J1MOO MyTeM MHTEPHOJSLUM Pe3yJbTaTOB PacueToB MO MOAEIU
¢ Oojiee KpymHoii ceTkoit. KpoMme Toro, Kk HemepuoauyeckKoi cocTaBsiiolIet mpu-
OaBJIsIeTCsl TOJTOoNepUuoIHasl 4acThb, (popMupyemMasi CUCTEMOI MIOTHOCTHBIX TeUeHUIA
(paccuMThIBAETCS MO KIUMATUUYECKUM TTOJISIM TJIOTHOCTH JJIS1 KaXKAOTo Mecsilia). YJer
KBa3MCTalMOHAPHOM COCTaBIISIIOLIEH KpaliHe BaxkeH, MOCKOJIbKY 00ecreuynBaeT BbI-
MOJIHeHHEe 3aKOHOB COXpaHEHUsI MacChl BOJIbI B OacceiiHe.

Ha xunkux rpaHuWIIax 3afaloTcs KoJieOaHWsT YPOBHSI MOPS B BHIIE CYMMEI ITpH-
JIMBHOI W HEINepuoauUYecKoil ero coctapisiomnx. [TpuavBHash cocTabisiolas orpe-
JeJIsIeTCsl TIPEABLIYMCIIEHUEM 110 BpeMEHN Ha OCHOBE TAPMOHWYECKUX TTOCTOSTHHBIX.
TapMOHMYECKHEe TOCTOSTHHBIE TS KUIKOM TPaHUIIBI TOTOBITCS Ha OCHOBE OOOOIIECHMST
aHaJT3a HaOJIIOIEHUI Ha OeperoBBIX CTAHIIMSIX M OCTPOBHBIX IYHKTaX OTKPBITOIO MO-
ps1, a TaKKe pe3yIbTaTOB MOAEIMPOBAHUS 10 MOJIENISIM C 00Jiee KPYITHOW CETKOM.

Ha moBepxHOCTH MOPST 3aJaf0TCS M3MEHEHUS 10 BPEMEHM TPaIleHTOB aTMO-
chepHOro naBfaeHUs], KacaTeJbHOIO HampsKeHUsl BeTpa, KUHEMATUUeCKOe YCIOBUE
M OTCYTCTBHE IOTOKA IIaByYecTu. B KauecTBe MeTeOopoornueckoil nHpopmMauuu
MCITOJIB3YIOTCS TT0JI1 TPU3EMHOI0 aTMOC(hEpHOro JaBJIeHUs O JaHHBIM IJ1I00aJIbHOTO
peananuza NCEP/NCAR [270]. Takxke yduTbIBaeTCs MOJIOKEHUE JIEJOBOM KPOMKHU.
KacarenbHoe HanpsKeHUe BeTpa 3a1aeTcsl TOJAbKO MPU CIJIOYEHHOCTH Jiba MEHbIIIE
5 6aoB.

Hauanvnoie ycaosusA

B kauecTBe HavyaJbHBIX YCIOBUI MPU MOJEIUPOBAHUU MPUIUBHBIX U CTOHHO-
HArOHHBIX SBJICHUNA UCTIOJb30BAIUCH CPEAHEMECIYHBIE TOJIH MIOTHOCTU, YPOBHA
MODSI U T€UCHMI, MOJyYeHHbIe METOIOM TMApoAMHaMMuYeckoro nuarHosa (30 cyr)
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u agantauuu (30 cyT) 1o UCXOAHOMY HAOJIIOAEHHOMY CPeIHEMECSIYHOMY TOJIIO TIJIOT-
HOCTH C YYETOM KJIMMAaTUYECKOTO CTOKA peK.

Aneopumm ocyuienus u 3amonienus NPUOPeNCHsIX meppumopuil

[Ipu MomeaMpoBaHUU LITOPMOBBIX HATOHOB BO3MOXHO 3aTOIUICHUE U OCYILe-
HUe NpuOpeXXHBIX objacTeii. g yuyera aTUX 2(HEKTOB pacueTHast 00JaCTh Colep-
KUT ITOMOJHUTEIbHBIE TOUYKM, KOTOPhIE CUMTAIOTCS «CyXMMU» B Hayaje pacuera u
MOTYT 3aTOILIATBCS B Ipolecce TopMoBoro HaroHa [233, 260]. Takum oOpa3om, B
3TOM cJlyyae MpearoiaraeTcs 3a1aHue B Buae HucpoBOro MaccuBa He TOJbKO 0aTu-
METPUM aKBATOPUU, COOTBETCTBYIOIIECH HEBO3MYILIEHHOMY MOJIOKEHUIO YPOBHSI MO-
ps1, HO 1 Tonorpaduu MpUOPEKHBIX YIACTKOB CYIIX — PAlilOHOB BO3MOXKHOTO 3aTOII-
neHus. Ha puc. 3.5 mokazaHo MpOCTpaHCTBEHHOE PaCIOJOKEHNE Y3JI0B pacyeTHOM
cerku Tuna «C». Touka U, ,, B KOTOPOIi pacCUMTHIBACTCS U-KOMIIOHEHTa BEKTOpa
CKOPOCTU TeuyeHMs (u-y3es1), CABUHYTA BJEBO Ha IOJIOBUHY IMPOCTPAHCTBEHHOTO
1ara OTHOCUTEIbHO {-y3J1a, I1e 3amaHbl 3HAYEHHs YPOBHSI MODSI Cu ¥ 11yOuHbl H,
a To4Ka V, CIBMHYTA Ha MOJIOBUHY IPOCTPAHCTBEHHOIO Liara BHU3 OTHOCHTEIBHO
{-y3na.

Vi1 Vi j+i
Lt
|Ci—1,1 Ui, Sj Un,
+ o + o
* *
Vie Vi
o + o
l/i,j—l Ci,j—l []l'+l,j71

Puc. 3.5. Ilpocmpancmeennoe pacnonoicerue Y3108 pacuemuoi cemxu: (+) ykazoieaem
noaogcenue (-yzn08, (*) — V-yza06 u (o) — U-y3106 pacuemnoii cemxu

PellieHue pa3HOCTHBIX ypaBHEHUI OajlaHCa MMIYJIbCa U HEPA3PBIBHOCTU OCY-
ILIECTBJISIETCS MOCJe MPOBEPKU B KaXKIIOM TOUKE pacyeTHOU 00JIacTu CJIEIYIOIINX YC-
JIOBUM:

— TOYKa YPOBHS @w_ CUUTACTCS «CyXOi» (pacdyeTsl He BBHITTOIHSIIOTCS), €CIIH ITOJI-
Hasl TTyOMHA MecTa cTaHOBUTCS paBHO#t 0, T.e. (¢ +H)u =0;

— ToYKa U[J. CUNTACTCS «CyXOii» M IOJHBIN ITOTOK B CJIOE TT0JIaTaeTCsI paBHBIM HY-
JIIO, €CJIA BBITTOJIHSIETCS XOTsI Obl OTHO M3 TPEX YCJIOBUIA:

— TOJILLIMHA CJIOS B 3TOM TOUKE MEHBIIIE &, T.C.:

(C+H) i-1/2 <&, rne I_[i—I/ZJ = (H,J + H,:i /2, Q—I/ZJ:(QJ + C:I,,)/ 2;

— CrpaBa OT ToUKK U, HAXOMUTCs! «CyXasi» TOUKa YPOBHSI, M PasHHLIA YPOBHEII B
TOYKAX C/IeBa U CrpaBa OT U, ; MEHBIIE &, T.¢.:

(C—"_H)ij: On Cf-u_ Z-:,;/ <E;

— caeBa OT U,; HAXOIUTCs! «CyXasi» TOYKA YPOBHsI, U Pa3HULA YPOBHEIl B TOUKaX
cripasa 1 ciieBa o U, ; MeHbILIE €, T.e.:

(§+H)i-1,/= On g;/_ gi-l,/'< €.



J11s1 V-KOMITOHEHTBI BEKTOPa CKOPOCTH TEUEHMUSI aJTOPUTM OCYILEHUSI U 3aTOI-
JICHUSI CTPOMTCS aHAJOTMYHO. BaskHO OTMETUTh, YTO B aJlTOPUTME YIUTHIBAIOTCS HE
TOJIbKO TMOJIHAs [yOMHA, HO U Pa3HOCTh YPOBHEN MOpPST B PACUETHOM TOUKE U OKPY-
JKAIOIIKX €€ TOUKax.

3.2.2. OnepaTuBHAsI TEXHOJOTHS MPOrHO3a MTOPMOBBIX Haronos Ha Kacmuiickom
Mope

OnucaHHas BbIIIE TpeXMepHasl 0apOKIMHHAs TUIPOIMHAMUYECKAsT MOJEb JIeT-
JIa B OCHOBY T€XHOJIOTMM KPAaTKOCPOYHOIO MMPOTHO3a YPOBHS MOpPs U TeueHuii B Kac-
MUIICKOM Mope, (PYHKIIMOHUPYIOLIEi B oriepaTuBHOM pexuMe B I'Y «[uapomeTLieHTp
Poccun» [116].

[IporHo3 ypoBHS U TEUEHUI OCYIIECTBISIETCS B y3J1aX MPSMOYTOJIbHOM CETKM C
MPOCTPAHCTBEHHBIM pa3pelleHreM 3 Mopckue Muin (Bcero 126x216 yanos, 19 pac-
YETHBIX YPOBHEM 10 BEPTUKAJIN).

B xauecTBe BXOJHO# METEOPOJIOrHUeCcKOi MH(MOPMALIMK UCTIOIL3YIOTCS LIUPPO-
BBIE TIOJISI IPU3EMHOTO aTMOC(EPHOTo JaBlIeHUs ¢ 3a0J1arOBpeMEHHOCTBIO 10 48 4,
MOJIyUeHHBIC TI0 PETMOHAJbHON MPOTHOCTUYECKOU Monmenn aTMocdepsl [apomert-
neHTpa Poccum, mepecuntriBacMbIe B TIOJISI BEKTOPOB BETpa 10 METOAUKE, YIUThIBA-
IoI1Iei TeoCcTPpO(PUUECKYIO COCTABIISIIONIYI0 BEeTpa, KPUBU3HY M300ap, TPEHUE O BOMI-
HYIO TTIOBepXHOCTh. Pacuer ocyiecTiasieTcs 2 pa3a B CyTKH, cpa3y MOCie 3aBepIICHUS
pPacyeTOB IO METEOPOJIOTUYESCKOI MOIEH.

B mpoiiecce pacyeToB yUMTHIBACTCSI CPEIHUI YPOBEHb MOPS Ha MOMEHT IIpO-
THO3a 1 TOJIOKEHUE JIETOBOM KPOMKH, KOTOPOE 3aIaeTCsl 110 JaHHBIM OIepPaTUBHOTO
€XEeHEeIeJbHOTO TPOrHo3a JIEAOBOM 00CTaHOBKM, BBIITYCKAEMOI'O OTIECIOM MOPCKUX
TUAPOJOTUYECKUX MPOTHO30B [apomeTiieHTpa Poccun, a TakkKe UCITOIb3YIOTCS KT -
MaTUYeCKUe TO0JISI TUIOTHOCTH, OCPETHEHHbIE TI0 CE30HaM.

B TexHon0orMuM mpenycMOTpeHa BO3MOXKHOCTH IPOBEIEHUST pacueToB IpU pas-
JIMYHBIX TTOJIOKEHUSX CpelIHero YpoBHs Kacnuiickoro Mopsi; TIyOMHBI MOpsI OepyTcst
C YYETOM COBPEMEHHOTO IOJIOXEeHUsI cpeaHero ypoBHs Kacmnuiickoro Mmops.

Jlnsa peaau3alny TEXHOJIOTUM ObUTM OPTaHU30BaHBI IBE ONEPAaTUBHBIX Oa3bl TaH-
HBIX MOPCKUX MapameTpoB. [lepBast copepXuT JaHHbIE HAOMIONEHUI 32 YPOBHEM MO-
psl, TTOCTYyIalolIue B orepaTuBHOM pexxuMe B [apometuenTp Poccuu B koge KH-02,
BTOpasi — MPOTHOCTUYECKUE ITOJISI YPOBHSI MOPSI U TeUEHUM Ha Bcex 19 pacueTHBIX
TOPU30HTAX, MPOrHO3 JIEMOBBIX YCJIOBUM U pacxon Boaru (copoc ¢ Boarorpaacko-
ro BOAOXpaHMJIMILA B M3/C), a TakKe MH(OpMalnio, HEOOXOIUMYIO IJIsi PACUETOB:
MoJisl TUIOTHOCTU M MacCUB TJIyOuH. Bce maHHBIE, 3a MCKIIOUeHUeM pacxona Bouru,
KOTOPBIN MpeacTaBiaseT cCO00M YMcIio, peACcTaBIeHbl KakK Mo Ha ceTke 126x216
y3JIOB, PACCTOSIHME MEXKAy KOTOPbIMU 3 Mopckue Muian (5556 m). Iojst mioTHocTH
M CKOpOCTell TedyeHMi maHbl Ha 19 ropusoHTax. 1o ypoBHSI MOpsI 3alMCHIBAIOTCS
Kaxable 3 4, KOMIIOHEHTBI CKOPOCTeli Ha BceX 19 pacyeTHBIX TOPU30HTAX — ONMH pa3
3a MepuoJ MPOTHO3a Ha cpoK 12 4, T.e. B B/ ecTh ABa MaccuBa CKOpPOCTEil TEUECHUIA B
cytku. [lepron xpaHeHMsT JaHHBIX B oriepatuBHOM b/l HaOmoneHWiT — OOUH KajleH-
JApHBIA MecsIl, 3aTeM NaHHbIe apXUBUPYIOTCS. [IpOrHo3bl XpaHATCS MATh CYTOK U
3aTeM YHUUTOXKAIOTCS.

PacueT mo Momenu mpou3BOAUTCS cpaldy Mocje TOTo, Kak B 6a3e maHHBIX [1-
poMmeTiieHTpa Poccuu mosiBisieTCsI MPOrHO3 MO perMOHaIbHOM MoAeau aTMocde-
pel. B KauecTBe HavyadbHBIX YCIOBUM MO YPOBHIO M CKOPOCTSIM TEUCHMI Ha BCeX
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pacYeTHBIX TOPU30HTAX MCIIOIb3YIOTCS MPOrHOCTUYECKUE 3HAUYEHMSI, TTOJYyIeHHBIE C
MPEebIIYyIIero BpeMEHHOTO 111ara.

Ha puc. 3.6 mokasanbl mporHoctrudeckue (60 mporHo30B) U (paKTHUIECKKE 3HaUe-
HUS YPOBHS B HEKOTOPBIX ITyHKTax Kacnuiickoro Mmops B utoHe 2001 roaa.
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Puc. 3.6. BpemeHHoii x00 npoeHocmu4ecko2o u (haKkmu4ecko2o yposHell
(mouku) é pazruunvix nynkmax Kacnuiickoeo mops 6 urone 2001 eoda.

Bepudukaiusa Monenn mpoBoauiach Ha OCHOBE CpaBHEHUSI PE3yJILTaTOB MPOT-
HOCTMYECKUX PACYeTOB C JaHHBIMM HaOJIIOAEHUI Ha cTaHUusIX Kacnuiickoro Mopsi.
Ilo pe3ynbrataM MCHBITAHUI YCTAHOBJIEHO, UTO MOKAa3aTeIu KauyeCTBa METOAMUYECKUX
TIPOTHO30B COOTBETCTBYIOT TpeboBaHMsAM «HacraBneHus...» [127].

TpexmepHasi MOJIE/Ib CYIIECTBEHHO paCIIUpsIET MOTEHIMAIbHbIE BO3MOXHOCTHI
1 00J1aCTh IPUMEHEHUST «TPATUIIMOHHOIO» OINEPaTUBHOTO MPOTHO3a IITOPMOBBIX
HaroHoB. B HacrosIee BpeMsl TpexMepHasi MOJe/Ib BKJIIOYeHA B OOIIYIO TEXHOJIO-
CUIO pacyeTa IITOPMOBBIX HATOHOB B MPWJIMBHOM MoOpe (Ha IpHUMepe I0ro-BOCTOY-
Holi yactu bapeHieBa Mops).

Bo3MmoxHOCTh pacueTa (IIpOrHO3a) TEUEHUI Ha pa3jiM4YHBIX TOPU30OHTAX M03-
BOJISIET MOJEIMPOBATh PACIPOCTPAHEHKME MACCUBHBIX IPUMeECeil (3arpsi3HUTeNeit).
PacueTsl moJjisg Te4eHUt MOTYT TaKXKe MCIIOJIb30BaThCsl B KAYeCTBE BXOIHOM MHGOP-
Malli¥ IIPU MOJEIMPOBAHUN aBapUIHBIX Pa3IMBOB HE(PTH.

3.2.3. IIporHo3 Ko;1edanmii ypoBHs Mops B DUHCKOM 3a/1MBe

Haubonpiune konedaHust YPOBHA MOpPA B DuHCKOM 3aJIMBe CBSI3aHbBI CO IITOp-
MOBBIMM HaroHaMu, 06YCJ'[OBJ'[8HHLIMI/I IIPOXOKACHNUEM LIMKIIOHOB HaJ bantuiickum
MOpEM. Huxe onuchiBaeTCs YMCIEHHBIM METO/I pacye€Ta " IIpOrHosa KojebaHU
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YPOBHS Ha IIeIbe apkKTHIecKX Mopeit Poccuu, ananTupoBaHHBIA K ycsioBusM baii-
TUiickoro Mops [18]. DToT MeTon B TeUeHUE MHOTUX JIET UCITOJIb3YeTCsl B MPaKTUKeE
ornepaTuBHOM paboThl LleHTpa Jea10BOi U THAPOMETEOPOJIOIrMUECKON NH(MOPMaLMT
(LJITMN) AAHUUN npu ruapoMeTeopooTUYeCKOM 00ecedYeHU MOPCKUX OrIle-
pauuii B ApkTrke. B ocHOBe MeTona JIeXKUT COBMECTHAsi MOJIeIb TUHAMUKU BOIbI U
JibJa, BKJIIOYAloIasi B ce0sl IBYMEPHYIO MOJIE/Ib IITOPMOBBIX HATOHOB, YYMThIBAIO-
IIy10 TPEHUE JIbJa O BOMLY:

%_?+2@ZU ——gH+OAc D pp Lo e -y, (s
p p

%=— iw(U 3.83
Py div(U), (3.83)

1 MOAC/Ib JMHAMUKU JIEAAHOTO ITOKpOBa

i,
—L+

2@ 1, = —gAg +é(f" ~7")+F, (3.84)
ot P

%—f = —div(Cii,), (3.85)

rIme ¢ — BpeMms,; U= J.0H+Cﬁdz — BEKTOp IIOJTHOTO TOTOKA; @, — mapaMeTp Kopumommca;
g — YCKOpeHUe CBOOOMIHOTO TafeHus; ( — OTKJIOHEHHWE YPOBHSI OT HEBO3MYIIIEHHOTO
cocrosgnusd; P, — atMochepHOE JaBIeHUE; p — MIOTHOCTb BOABL; 75 7%, 7% T b _ TaH-
TeHIIMAJIbHOE TPECHUE Ha TpaHWUIlaX pasiesia BO3OyX—Boma, BO3MyX—JIel, JIeA—Boja,
BOJIa—/IHO COOTBETCTBEHHO; ¥ U U; — CPEIHUIA TI0 BEPTUKATIN BEKTOP CKOPOCTH Tede-
HUS ¥ BeKTOp Apeiida nbaa; p = p,h,C — NOBEPXHOCTHAS TIOTHOCTE JIbAa; p; — ILIOT-
HOCTb JIbJA; /1; — ToNMHA Jbaa; C — GyHKIMA CITIOYEHHOCTH; F, — CUJIbI BHYTpEHHE-
IO B3aMMOJICHCTBYS B JICASTHOM ITOKPOBE.

Mopgenb peaju3oBaHa Ha TPeX YPOBHSIX C MCIIOJb30BAaHUEM BIIOXEHHBIX CETOK.
CeToyHast 06J1aCTh MOJIEIM TIEPBOrO YPOBHSI OXBaThIBACT aKBAaTOPUIO Bcero bantuii-
ckoro mops ¢ maroM 30 kM. Ha OTKpBITOI TpaHulie, KOTOpasi IPOXOIUT B paiioHe
JlaTCKMX IPOJIMBOB, CTABUTCSI YCIIOBUE M3JIYYeHUs IS BOABI U YCIIOBUE CBOOOIHOIO
nporekaHus i jabaa. CeToyHass 00j1acTh BTOPOTo YpoBHsI oxBaThiBaeT DuHCKMI
3aJIUB C MPOCTPAHCTBEHHBIM paspeliieHueM 5 KM. Ha oTKpbITOl rpaHulie 00JlacTu 3a-
JTAIOTCST 3HAUEHUST pACCUUTBIBaEMbIX (DYHKIIUIA, MOJYYEHHbIE MPU pacyeTe Mo MOAEIU
IIepBOro ypoBHsS. Moe/Ib TPETheT0 YPOBHSI OXBAaThiBaeT 00JAaCTh BOCTOYHOM YacTU
®dunckoro 3anmsa. Llar cerounoit obmacti coctasisieT 1 kM. Ha oTpbITOit rpaHulie
00J1aCTH 3a1aI0TCS 3HAYCHUsI PACCUMTHIBAEMBbIX (DYHKIIUIA, TTOJydeHHBIE IIPU pacyeTe
110 MOJICJIM BTOPOT'O YPOBHS.

B kauecTBe HayabHBIX YCJIOBUIA Ul BOJIBI U JIbIa IIPUHUMAETCSI COCTOSIHUE T10-
KOs, (PYHKITUS CIJTOYEHHOCTH 3a[aeTCsI B COOTBETCTBUU C peabHbIM pacIipene/eHu -
eM Jibaa. ToniuHa Jbaa npuHuMaeTcs paBHoit 50 cMm. McxomHoit uHbopMalmeit aist
pacyeToB 110 MOJCIIM CIYXKAaT ITOCIeI0BATEIbHOCTH TT0JIC MPU3EMHOI0 aTMOC(hEPHO-
ro JaBjeHUs U MHGOPMAIUS O paclpeae/ieHUH MPUIast M CITIOYEHHOCTU Ipeiidyro-
IIETO JIbJa Ha aKBaTOPUU PACUETHOM O0JIACTH.
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IMocnenoBaTeabHOCTD ONepalii, peaM3yIOIIMX METOAUKY YMCIAEHHBIX IIPOTHO-
30B KoJieOaHMii ypoBHS B PUHCKOM 3ajuBe, MpeAcTaBieHa B BUIe OJOK-CXEeMbl Ha
puc. 3.7.

| ELICIII | LJITMU AAHUU
v v
[Tona IIPU3EMHOI'O aTMOC(I)epHOFO CBOI[HB.H KOMILJICKCHAadA JI€a0Bad KapTa
JaBJICHU

TabynupoBaHue HyHKIUK

aHamms TIpOrHo3 CIUIOYEHHOCTU U pacrpenesieHrs
v npunas
KomrmnekroBaHue GhaiiyioB naBaeHus,
WX BU3YAJIbHBIN KAYECTBEHHBIN IMoaroroska (aiina nenoBoi
KOHPOJIb U KOPPEKTUPOBKaA uHbopMaLnK

[MoaroroBka (aiiia ¢ yrpasistolieit J
nHdopMaLmei

v

KoHTposibHbII paccuet noJieit BeTpa

v

JmarHocTuyecKuii
U TIPOTHOCTUYECKUI paccueT
KoJIeOaHMi1 ypOBHSI, TCUSHU,
CIUIOYEHHOCTH U fpeiida ibaa

v

IToaroroBKa TeKCTa IIPOrHO3a KOJIe0aHUIA YPOBHS
10 OTIEJIbHBIM IYHKTaM KapT pacrpeneaeHust Jibia »  [lorpeburenu
u ero apeida

Ly dopmupoBanue daiina IMoxaroroska aiina ¢ pakTUUECKUMU
C pe3yJibTaTaMM paccueTa YpOBHSI 3HAYCHUSIMH YPOBHS MOPS
I10 IIYHKTaM 10 IIYHKTaM

OLlCHKa KayecTBa TMAarHOCTUYCCKUX
1 IIPOrHOCTUYECKUX PACCYETOB KoJiebaHUs YPOBHA
MOP# 110 ITYHKTaM

Puc. 3.7. Cxema uucaennoeo npoernosa Koaedauuil ypogHsi MOPsi ¢ YHEeMoM GAUSHUS
Ne051H020 NOKP08a (6 NYHKMUPHOIL pamke — O10KU ¢ pYHHOU NOO20MOBKOIU OAHHbIX)

IIpumep pacuera xoma ypoBHsI Mops B PMHCKOM 3ajiBe B IIEpPMOJI HaroHa
22 deBpansg 1990 r. mokaszaH Ha puc. 3.8. Ham akBaropueii bantuiickoro Mopsi B 3T0
BpeMsl IpeobJianain CUJIbHbIE BETPhI 3aIlaHOTO M CEBEPO-3allafHOr0 HaIllpaBICHUSI.
ITpunaii B BocTouHOoI yacT PUHCKOro 3ajirBa ObL1 YACTUYHO B3JIOMaH.

I[MpomoXuTeNbHOCTh ToabeMa YypOBHS cocTaBuia okojio 10 4. INuk HaroHa
otMeuascs 22 ¢espaist okoso 11 4y B Tajummne (63 cm), B 13—14 4 — B Yerb-Hapse
(148 cMm), B 15 4 — B KpoHmranare (157 cm), B 16 4 — B CrpesbHe (168 cMm) u 'y [opHOro
uHcTuTyTa (167 C™M).
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Puc. 3.8. Koaebanus yposrs mops 6 Qunckom 3aause 6 nepuod nHaeona 22.02.1990¢.:
1 — pakmuueckuii xo0 yposHs; 2 — pe3ynbmamol pacuema ypoeHs Ha Pa3HbIX
cmanyusx: a — Tanaun; 6 — Yemo-Hapea; 6 — Kponwumaom,; ¢ — CmpensvHa;

d — lopHubiii uncmumym

Kax BugHo m3 puc. 3.8, pacueT mo ¢hakTUIECKUM ITOJISIM aTMOC(hEpHOTO IaB-
JIEHUSI ¢ JMCKPETHOCTHIO 6 4 M pa3pellleHrueM M0 LIUPOTe U AOJITOTe 5° XOPOILO
BOCITpOM3BeJI Bce (hashl IMoabeMa M NmaaeHusT ypoBHs. OmmbKa B pacueTe BeTUUM -
HBI HaroHa coctaBuia 17 cm misa TannunHa, 10 cMm — gng Yers-Hapswl, 5 cMm — miis
Kponmranra, 13 cM — g CtpenbHB 1 17 cM — pis pyTinToka Bosjiae TopHoro
WHCTUTYTA.
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3.2.4. TexHoJorus KPaTKOCPOYHOTO MPOrHO3A CTOHHO-HATOHHBIX KOJIEOAHHIT YPOBHS
Ha ceBepo-BoCTOUHOM Oepery Kacnmiickoro Mops

CroHHO-HaroHHbIe KOJIeOaHUST YPOBHS MOpsI B ceBepo-BocTouHOM Kacmum —
JIOBOJIbHO 4YacToe siBieHHe. B cpeaHeM 3a Mecsii MPOUCXOAUT 3—5 HAroHoB U 5—6
CTOHOB BOIBI PAa3IMYHONM MHTEHCUBHOCTU. Hanboblas oBTOPSIEMOCTh HATOHHBIX
sIBJICHUI HabJI01aeTCsl BECHOM 1 oceHblo (puc. 3.9).
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Puc. 3.9. Konebanus yposns Kacnuiickoeo mopsi 80 8pemMsi C2COHHO-HA2OHHbIX A68AeHUI
(Genast TMHUST — CPeTHUI YPOBEHb MOPSI, M)

B ocHOBY TeXHOJIOTMM IMPOTHO3a IIITOPMOBBIX HATOHOB Ha CEBEPO-BOCTOYHOM
Kacrmmu 6bl1a mostoXeHa THApOAMHAMUYECKast MOIENIb pacueTa (IIPOrHo3a) ITOPMO-
BBIX HAaTrOHOB, pa3paboTaHHas JaTCKUM TUAPABIMYSCKIM MHCTUTYTOM, O0(OpMIICHHAS
B Buge mmakera nporpamMm MIKE 21 [72, 73, 273] u peanu3oBanHas B KasHMMMOCK
s Kacrmmiickoro Mmopst. Monens MIKE 21 cocrout u3 atMocdepHOro M TUAPOINHA-
MUYECKOTO OJIOKOB, CBSI3aHHBIX MEXIy co00li mapaMeTpamMu B3aumopeincTBust. J1is
COCTaBJICHUSI TIPOTHO30B €XXEeYaCHBIX YPOBHEI MOPSI BO BpeMsI CTOHHO-HATrOHHBIX SIBJIC-
HUI UCITOIB30BaIach OaTUMETpUIEeCKasl KapTa BHICOKOTO pa3pelIeHUs C IIIaroM CETKH
10 KM II715T BCETO MOPSI U € IIIarOM 2 KM JIJIST MEJIKOBOTHOM CEBEPHOI YaCTH MOPSI.

ITporHO3bI CTOHHO-HATOHHBIX KOJICOAHUI YPOBHSI, BBIIIOJHECHHBIC C TTOMOIIBIO
naketa porpamMM MIKE 21, MoryT OBITh IIpecTaBICHB B BUIe THAporpada ypoBHS,
3JIEKTPOHHBIX KapT YPOBEHHBIX MTOBEPXHOCTEM, pacyeTOB ISl TIPOAOJIFHOTO pa3pe-
3a MOpsI M €ro JIOKAJbHBIX 30H. YPOBHM BOIBI M TCUCHMST PACCUMTHIBAIOTCS B TIPSI-
MOYTOJIbHOI KOOPAWHATHOM CETKE, OXBATHIBAIOIICH MHTEPECYIOIIYI0 HAC 00JIacTh, C
y4eToM OaTMMETPUYCCKUX MAHHBIX, IIEPOXOBATOCTH ITHA, HAYAIbHBIX U TPAHUIHBIX
YCJIOBUM U T.II.

Cucrema ypaBHEHU IBUKEHUS peIlaeTCs ITyTeM MCII0Ib30BaHUS HESIBHOM KO-
HEYHO-Pa3HOCTHOM CXeMBI BTOPOTO ITOPSIAKA TOYHOCTH. B ypaBHeHMST BKIIIOUCHBI
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3 deKTh KOHBEKTUBHOTO U TOINIEPEYHOI0 IBVXKEHUSI, HAIIPSDKEHMST BETpa Ha TOBEp-
XHOCTb, TPaMEHThl OapUYECKOro AaBjieHus, cuia Kopuosuca, BUXpeBoe IBMKEHUS,
nocrynatomue B Kacnuii ctoku (Kak Macca, Tak M MMITYJIbC) U UCITapEHUE.

BxoaHbIMU JaHHBIMU MOJEIU SIBJSIOTCS HayaJlbHbI YPOBEHb MODPSI, OaTUMET-
pUYecKue NaHHbIe, MMOJIsI AaBJAeHUs, TIepeCUNThIBaeMbIe B MOJISI BEKTOPOB BETpa,
K03 PUILIMEHT KacaTeJIbHOTO HaIPsDKeHUs BeTpa U KOA(POUIMEHT IUCTIEPCUU KO-
JIMYecTBa IBUXKEeHMS. B mpoliecce pacyera onpenessiioTcsl TpaHUYHBIC YCIOBUST IS
MHTEPECYIOLIEro yyactka Mops. I1ost naBieHus MepecuUThIBAIOTCSI B TTOJIST BEKTO-
pOB BeTpa.

Biok-cxema aBTOMaTM3MPOBAHHOIO pacyeTa YPOBHSI BOABI IpeAcCTaBieHa Ha
puc. 3.10.

Jung Bepucdukanuu moaenu MIKE 21 B Kacniuiickom Mope ObLIM yCTaHOBJIEHBI
JIBE JTaTCKUE TMIPOJIOTMYECKHEe CTAaHIIMKU JIJISI U3MEPEHMSI YPOBHS BOJbI (MOpCKasl U

Bxonubie 1aHHbIE
HNudopmanus
C MOPCKHX
TMIPOIOTMYECKIX Paccuer noneit
CTaHLui AHa3 nHGopmaru arMocdepHoro
» 1 Mpeobpasosatue » JIaBJICHUS U BeTpa
VIH(i)OpMaLlI/ISI B (I)OpMaTLI MOICIN U BBOJI B MOJIEJIb
O IaBJICHUUN MIKE 21 MIKE 21
U CKOPOCTH BETpa
u3 ELICIITT
a OnpeneneHue
BXOJHBIX
crieuudukanuit
paccueta
P "
! ViydmeHus !
1 1
1 ]
1 1
1 Bsox B Monenn 1 Paccuer
1 1
| | 27IEMEHTOB BOTHOTO | i
' sanarica i YPOBEHHOU Kouseprarus
i i TIOBEPXHOCTH ACCUYETOB
! L - »|Kacnmiickoro Mopsi—p- b
' v p > (npeobpaszosanue
: : l;\?[ﬁgﬁe;r MaAMpPUuHbIX OGHHBIX
1 Yuaer JICIOBBIX 1 80 @peMeHHble cepull)
- YCJIOBHUIA H
i i
1 1
S J
\ 4
CocTapieHme [IpeobpazoBaHue
TPOTHOCTHYECKIUX |€—]| PPIXOMHBIX IAHHBIX
TaOUIL U rpaduKOB B (opmarsI
axt u .xls
CpaBHEHHUE pacCUYMTaAHHBIX 06 T
> XapaKTepPUCTUK C KPUTEPUSIMU[—P> cnyg aHne
OHACHOCTH oTtpeduTeneit

Puc. 3.10. brok-cxema asmomamusupogarto2o pactema yposus Kacnutickoeo mops
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npudpexHas). [ToaroropneHa ruapomeTeopoornyeckas nHbopMaius, HeoOX0oau-
Masl J1s afanTaiyuy MoJeau K ycsoBusiM Kacnuiickoro Mopsi. BelmosiHeHbI TpOrHoc-
TUYECKUE pacyeThl I HanboJjiee XapaKTePHBIX HATOHHBIX CUTYallMii Ha Ka3aXCTaHC-
KoM 1obepexbe Kacrmitckoro mopsi. CpaBHeHUE pe3y/IbTaTOB PacuyeToB C TaHHBIMU
M3MEpeHUll YPOBHS MOPS TTOKa3aJlo, YTO MOJIE/Ib afeKBaTHO OMUCHIBAET CTOHHO-HAa-
TOHHBIC SIBJICHUSI B OEpEroBoii 30He ceBepO-BOCTOUHOM yactu Kacmuiickoro mops.
OHa peKoOMeHI0BaHa K IMTPaKTUYECKOMY UCIIOJb30BaHUIO.

ITprMepsl MPOrHO30B YPOBHS BOJBI MO OTAEIbHBIM CTAHLIMSM MPUBEIECHbI HA
puc. 3.11u 3.12.

H, m abc.
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Puc. 3.11. Xo0 usmepernoeo u paccuumanHoeo yposHs 600blL 8 ce6epo-80CMOUHOLL Yacmu
Kacnuiickoeo mops 60 epems nacona 4— 16 cenmsbps 1966 eoda
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Puc. 3.12. Ilpumepot npoerno306 yposHs 600bt Ha cmanyuu M. Tewnoii (aseycm 2001 e):
1 — na nepuood 4—9.08; 2 — na nepuod 5—10.08; 3 — na nepuod 6—11.08; 4 — na nepuoo
7—12.08;5 — x00 ¢hakmuueckoeo yposHs 600bi
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3.2.5. KpaTKocpo4Hblii MPOrHO3 YPOBHA B OyxTax M 3ajuBax mopeii lanbHero
BocToka

Jns pa3paboTKu MeToa KPaTKOCPOUYHOTO MPOrHO3a HEMepUoJnYeCcKUX KoJjeda-
HUI ypoBHS B OyxTax u 3aiuBax mopeii JlanbHero BocToka rncnosib3oBaiach AByMep-
Hasl TMApoAMHaAMUYecKast MOAeb i MeJKoi Boawl [173, 232].

JIByMepHasi cucTeMa MPOUHTETPUPOBAHHbBIX MO MTYOMHE YpaBHEHUI IBUKEHUS U
HEePa3pbIBHOCTU UMEET CAEAYIOIINIA BUI;

% ,OUH)  oUH) _

0 (3.86)
ot Ox oy

S8

U,y yoU_p 1O O rx-ty (3.87)
ot ox oy p, Ox ox p.H
s S

Vg oy gy LB O TxmTy (3.88)
ot ox oy P O ay pH

rae U, V — ocpenlHEeHHBIe 110 BEPTUKAIN COCTaBJISAIONINE CKOPOCTU TEYSHUsI IO OCSIM
X U y; t — BpeMsl; { — BO3BBIILIEHUE TTOBEPXHOCTH MOPS HaJl CPEITHUM YPOBHEM; f— Ia-
pametp Kopuonuca; P, — npuzemHoe atMocdepHoe napieHue; H = {+ R — nonHas
nryouHa (R — riryOuHa MOpsi TIPYU HEBO3MYIIEHHOM YPOBHE); p,, — IUIOTHOCTh MOP-
CKO#i BoIbl (IIpMHMMasach paBHoii 1,02); g — ycKopeHue cBOGOIHOIO MageHus;Tsx,
75y — CcOCTaBJAIOLIME KACATEILHOTO HAPSKEHUS BETPA HA TIOBEPXHOCTU MOPSI.

BcenenctBue Toro, 4To 00BEKTHI UCCAeA0BaHUS (OYXThI, 3aJUBbl) UMEIOT TOPHU-
30HTa/IbHbIE pa3Mephl, He TipeBbiatome S00—800 kM, 3agaya YUCIEHHOTO MOIEI -
pPOBaHUS HEMEPUOANYECKUX KOJIeOaHUI YyPOBHS pelliajlach B MPSIMOYTOJIbHOM CUCTE-
M€ KOOpJIMHAT.

TpeHue Ha IMOBEPXHOCTHU 3a/1aBajlOCh IPY TTOMOIIM HauboJIee YacTo UCIIOIb3ye-
MO KBaJIpaTUYHOM 3aBUCHMOCTHU KacaTeJIbHOTO HAIIPSKEHMS BETPa OT €r0 CKOPOCTH:

T = AW W W]
T =AW, W2+ Wy2 , (3.89)

rae A — K03 ULMEHT NOBEPXHOCTHOTO TpeHus; W,, W, — coctasisiolye CKopocTu
BeTpa.

TpeHue Ha JHE BbIpaXKaJloch B BUIE
tl=p rUNU? +V?

) = p VAU +V? (3.90)

rae ¥ — KoadUIMEeHT NPUIOHHOTO TPEHUSI.

YucieHHas anmpokcuMalius ypaBHeHuin (3.86—3.88) BBINOIHSIACH 10 SIBHOM
CXeMe C LIEHTPaJbHBIMU PA3HOCTSIMU JJISI TIPOCTPAHCTBEHHBIX U BPEMEHHBIX TTPOU3-
BOJIHBIX.

Jlis pacuera cuiibl Koprosirca v MpuaoHHOTO TPeHUST B YPaBHEHUSIX JIBUKEHUS
HeobxoaumMo 3HaTh 3HaueHus U u V Bo Bcex y31axX CETOYHON 00J1aCTU, OTHOCSIIIIUXCS

98



K COCTaBJISIIOIIUM cKOpocTU. C 3TOi 1eJIblo TIpeaBapuTeIbHO TTPOU3BOAMTCS pacyer
cocraBpistonieit TeueHust U B V-Toukax U cocTapistiolieil Teuenus: V' B U-Toukax ITy-
TeM apu(MeTUIECKOTO OCPETHEHNSI.

3HaueHUs Koa(dUIMEHTa MPUIOHHOIO TPEHMS, IPUBOAMMBIC B JIUTEpaTypeE,
BechbMa pa3HooOpa3Hbl. OJHAKO B TOM cllydae, KOIjJa TPEHUE I0JIaraeTcs MpoIop-
LIMOHAJIBHBIM KBaJpaTy OCPEIHEHHOM 10 IJIyOMHE CKOPOCTU TEUYECHUS, ITU 3HAYCHUSI
yalie Bcero BbIOMpaloTcs B avanaszoHe ot 2,5+1073 no 3,0%1073. B Hacrosimeir pabo-
Te 3HaYeHMne Koa(pPULIMeHTa TPUIOHHOTO TPEHUST ObLIO TIPUHSITO paBHBIM 2,6%1073.
BennunHa KoadduiireHTa MoBepXHOCTHOTO TPEHUS A, COIJIACHO Pa3IMYHBIM JIUTE-
paTypHBIM HMCTOYHMKAM, BapbUpYeT y Pa3IMUHBIX aBTOPOB B ellle OOJIbIINX IMpeae-
Jax — ot 1,9%1073 mo 3,25%1073. ITyreM KayMOPOBKY MOJEIM Ha HECKOJIBKIUX MOPCKUX
aKBaTOPHSIX OBUIO YCTAHOBJIEHO, YTO HaWJIydlllee COOTBETCTBUE HAOIIOACHHBIX U pac-
CYMTAHHBIX 3HAYEHUI YPOBHS OTMEYaeTCs TTpU 3HaueHuu A = 2,8%1073.

Hauanvrbvie u ZcpPAaAHUH"HbLE YCA0BUA

YpoBeHb MOPST U COCTABIISIIOLINE CKOPOCTU TEUCHUSI B HaYaJIbHBII MOMEHT Bpe-
MEHU TIPUHUMAINCH HYJIEBBIMU, TO €CTh MPEAIoIaraJoch OTCYTCTBUE TEUSHUN U OT-
KJIOHEHUI YPOBHS OT HEBO3MYIIICHHOTO COCTOSTHUS

5:0 U=y . (3.91)

Ha TBepabIx rpaHUIIaX COCTABIISIIONIME CKOPOCTH TEUEHHUS 110 HOpMaJIi K Oepery
MoJIarajiuch paBHBIMKM HYJIIO (YCJIOBME HEIPOTEKAHUsI), YTO JTOCTUTAJIOCh pa3Melle-
HUEM TBEPIBIX TPAHUI] TAKUM 00pa30M, YTOOBI OHU OBUIM MEePIICHANKYJISIPHBI OCsIM X
u Y cerouHoii obmactu. Kpome Toro, TBepabie TpaHUIIBI TTPOBOAMIMCH TOJBKO Yepes
TOUYKU, B KOTOPBIX PACCUUTHIBAIOTCS COCTABISIONINE CKOPOCTU TEUESHUSI.

Ha >xunkoii rpaHuiie IpuMeHsIach KOMOMHAIIWSI ABYX YCIOBUIA:

a) TUAPOCTATUYECKOTO U3MEHEHMS YPOBHSI:

, P-P
&y =——, (3.92)
o

rue Fa — cpeaHee aTMocdepHOe TaBlIeHUe Hal MCCAenyeMbIM paiioHoM; P, — dak-
TUYECKHE 3HAYEHUSI aTMOC(EPHOTO NABJICHUS B KaXIOM y3JIe CETOYHOI 00JIacTh Ha
XKUJIKOUW TpaHUIIE;

0) ycioBU€E U3JTyUYEeHUST:

%:wm.ﬂg (3.93)
g

rae cumBoJ U [V] ob6o3HaYaeT Ty MIM MHYIO COCTaBJISIIONIYI0O CKOPOCTH TEUCHUS B 3a-
BUCHUMOCTH OT THUIIA y3J1a PACUETHOU CETKU. DTO YCIOBUE MO3BOJISIET YCTPAHUTh OTpa-
JKeHHME OT XUAKOM rpaHUIIbl BOJH, BRIXOASIIIMX U3 00JaCTU pacyeTa.

Takum 00pa3oM, ¢ MIPUBEACHHBIMU BblllIe HAYaJIbHBIMU U IPaHUYHBIMU YCIOBH-
SIMU CUCTEMA YPABHEHUI CTAHOBUTCSI 3aMKHYTOM Y NPUTOIHOM I MPAKTUYECKOM
peanu3aluu.

Mopenb Obl1a BepudulMpoBaHa B OTACIbHBIX paiioHaX JaJlbHEBOCTOYHBIX MO-
peii: 3anuBe Iletpa Benukoro (JInmoHckoe mope), AHaabipckoM 3anuBe (bepuHroBo
Mope), BOCTOUYHOM Tobepexbe 0. CaxanuH (OXOTCKOe Mope).
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B kxayecTBe BXOIHOI METEOPOJOrMYecKOl MHMOpMALMU HCTIOIb30BAIMCH 3HA-
YeHUs MPU3EMHOro aTMOC(HEPHOro AaBAeHUS M XapaKTepUCTUK BeTpa. s yuyera
MPOCTPAHCTBEHHO-BPEMEHHOM M3MEHYMBOCTH T10JIeii aTMOC(EPHOTO TaBJICHUS €ro
3HAYEHUs CHUMAJIMCH 10 (PaKTUYECKUM MTPU3EMHBIM CUHOIITUYECKUM KapTaM C JIHC-
KPETHOCTBIO 6 4acoB. XapaKTePUCTUKKU BeTpa PacCUMTHIBATIUCH IO IOJII0 aTMochep-
HOTO JaBJICHUST B COOTBETCTBUHM ¢ MeTonnKoil A. M. Copkunoii [186].

Bepudukanusa monenu s 3anuBa [letpa Benrkoro nmpoBoawiach 1o ABYM ce-
pUSIM 3KCTpEMaJIbHBIX HAarOHOB, HAOJIOJEHHBIX BO BPEeMSI IITOPMOBBIX CUTYaIIUid
25—28 okTsa6ps 1980 . u 27—30 aBrycta 1982 r. B myHkTax IlocbeT, BianuBocTok u
Haxonka. Ha puc. 3.13 npuBeneHbl pe3yJbTaThl YUCIAEHHBIX 9KCIIepuMeHTOB. W3 pu-
CyHKa BUIHO, YTO BBICOTHI PACCUMTAHHBIX U HAOIIOJECHHBIX IITOPMOBBIX HATOHOB
XOPOIIIO COIIACYIOTCS MeXK Ty co0oii. MeIoTCs Tiiih He3HAYUTEIbHBIC PACXOKICHUS
BO BPEMEHHOM XOJI¢ KPUBBIX, OCOOCHHO 3aMeTHbIe Ha (a3e MaaeHUs] YPOBHSI M B MO-
MEHTbI HaCTYIUICHUS MAaKCUMYMOB. B 11e710M cpenHsis omrbka pacyeTa MaKCUMYMOB
HaroHoB He MpeBbilIana 9 ¢M, UTO MO3BOJISIET CUUTATh PE3YJIbTaThl MOAEIbHBIX pacye-
TOB YIOBJIETBOPUTEIbHBIMMU.
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Puc. 3.13. Habaroodennvie (1) u paccuumanmsie no yucienHoi mooeau (2) mimopmosule
HaeoHbl 6 nyHKmax nobepescvs 3aauea Ilempa Beaukoeo
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Ha ocHoBe npenioxeHHOI Moaeau ObLT pa3padoTaH YIPOIIEHHbIA METO MPOr-
HO3a IITOPMOBBIX HaroHOB. i1 3TOro ObUIM MOCTPOEHBI 3aBUCMMOCTH HEMepUuo-
NMYECKUX KOJIEOAHUI YPOBHSI OT Pa3jIMUHBIX CKOPOCTEW W HAIlpaBJIEHWI BETpa B
BbIIJICHHBIX MyHKTax nobepexkbs 3anuBa [leTpa Benukoro. BoieynoMsiHyThIe 3a-
BUCUMOCTHU TPEACTaBICHbI B BUJIE HOMOTPAMM, YIOOHBIX U TOCTYIMHBIX MPU UCTIOIb-
30BaHMU UX B IPOTHOCTUYECKUX Liesix (puc. 3.14).
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Puc.3.14. Homoepammut 05 pacuema koaebauuii ypogus 6 3asuee Ilempa Beaukoeo

W3 HoMOrpamMM BUIHO, YTO MaKCUMaJjibHble HATOHBI B 3a1uBe [letpa Benukoro
HaOJII0JAIOTCS IIPU I0r0-BOCTOYHBIX M BOCTOYHBIX BETPax; BHICOTA HATOHOB MOXET
mocturath 100—115 cm mipm ckopocTsx BeTpa mo 40 M/c B myHKTax BiagmnBocCTOK,
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TTocweT n Haxonxka. I1pu cunbHOM 102kHOM BeTpe (30—40 M/c) B myHKTax BiaguBocTok
u Haxonka ¢opMupyroTcst Haronsl, nocturatoniue 5S0—60 cM, B TO BpeMs Kak B paiio-
He nyHkTa [lockeT u pexku TymaHraH Ipu TexX Xe BeTpaxX BeJIMYMHBI HATOHOB HE3Ha-
YUTEJIbHBI.

Ha puc. 3.15 aHajnornyHbie HOMOrpaMMBbI IIPUBEIEHBI UIS1 Pa3IMYHBIX TTYHKTOB
AHaJbIPCKOTO 3aJI1BA.
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Puc. 3.15. Homoepammbl 045 pacuema eapuayuil ypogHs Mops 8 3a8UCUMOCIU
Om CKOpOCMU U HanpaeaeHus eempa 6 AHadvipckom 3aiuee
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3.2.6. CBepxnoJrocpounbie MPorHo3sl u3meHeHuii yposus Kacnuiickoro mopst

Kak YK€ OTME€YAJIO0Ch BBIIIEC, CBEPXAOJITOCPOYHBLIC ITPOTHO3bI HEMECPUOANICCKUX
KoJiebaHu it YPOBHA MOPA aKTyaJlbHbI JJIA Kacnuiickoro MOpAA, MOCKOJIbKY aMIIJIUTY-
Jla 9TUX KoJieOaHUil B MHOTOJIETHEM XO/I€ MOXKET JOCTUTaTh HECKOJIbKUX MCETPOB. Uc-
KITIOYCHUE COCTABJIAIOT MPUJIMBHLIC MOPA, B KOTOPLIX MPUJINBHBLIC KOJe0aHusl TakxKe
MOTYT OOCTUTIaTb 0OJBIINX BCJINYHWH, HO OHU MMCIOT ]'[epI/IO)II/I‘{eCKI/Iﬁ XapakTep u
PaCCUUTBLIBAIOTCA C 0OJIbLION TOYHOCTBIO HAa HECKOJIBKO JIET Bricpeca.

3.2.6.1. IIpoenos 20006020 xo00a yposns Kacnuiickoeo mops

IMpumensiemsiit B I'Y «IunpomerueHTp Poccuu» MeToa mporHosa rogoBoro xoaa
ypoBHs Kacnuiickoro Mmopsi (YKM) ocHoBaH Ha MpuOIMXKEHHOM pellleHUN ypaB-
HeHMsT BoOHOTO OayaHca [6, 8, 80, 82, 106, 155, 157, 178—183, 211, 212]. IIporHo3s
VKM, exeroaHo cocTaBisieMblil 110 3TOMY METOAY, MyOJuKyeTcsl B OwosuieTeHe [Y
«[unpomerueHTp Poccun» BMecTe ¢ 0030pOM COCTOSIHUSI YPOBHS 3a IPOILIbIA Toa 1
pacchblIaeTcsl BO BCe 3aMHTEPECOBaHHbIE OpraHu3aluu. BrIXOAHBIMU MapaMeTpaMu
MPOTHO3a SBJSIIOTCSI CpeIHEMECSIUHbIE 3HaUEGHUSI YPOBHSI MOpPsI, paCCUMTaHHbIE MO
CeMH OMOPHBIM MyHKTaM, pacrojoXXeHHbIM no nepumetpy Kacnuiickoro mopst (Ma-
xaukaia, baky, o. Kunoit, ®opr-IlleBuenko, Kyynu-Mask, Typkmenobamu u Kapa-
borasz-Ton), u cpenHuit ypoBeHb MOpsI, BBIUMCIEHHBIN KaK cpeaHee apudMeTniyeckoe
U3 3TUX CEMU MMYHKTOB.

CylHoCTh pacueTa BogHoro doanaHca Kacnuiickoro Mopst Kak 3aMKHYTOTO BOIO-
eMa 3aKJII0UaeTCsl B orpeae/ieHMM 00beMHBIX BEJIMUKMH (KM?) IIPUXOIHOM U paCXOTHOM
YyacTH BOAHOTrO OajlaHca 3a KaXIblii MecsIll pacCMaTpUBaeMOro rojia 1 rMocaeayoero
CpaBHEHMSsI 0aTaHCOBOTO U3MEHEHUsI YPOBHS MOps C (haKTUUYECKMMU U3MEHEHUSIMU
YDOBHSI.

VYpaBHeHue BogHoro 6anaHca Kacnuiickoro Mopst 3anvcbiBaeTcsl B CJAEAYIOLIEM
BUJIE:

p— Z Qpe‘l an. QV!U!)}'A QKéé‘
A== = s

S +P-E+*AH, (3.94)

rne A H,, — u3MeHeHMe cpenHero ypoBHS MOpSI 3a OIIPeIeIeHHBIIl TPOMEXYTOK Bpe-

MeHU Af; 2 Qp@q . — YBEJIMUEHNE 00BEMa MOPS 33 CYET CYMMApPHOTO TTOBEPXHOCTHOTO

nputoka pek Bonru, Kypsl, Ypana, Tepeka, Cymaka, CaMmypa, UpaHCKUX pEeK 1 MEXK-

nypeubs; () = — 00beM MOA3€MHOIO ITPUTOKA,; Q@ — 00beM CTOKA KaCTTMICKOM BOIIBI
B 3asinB Kapa-boras-Toi; P— moBbIllIeHNE YPOBHS MOPSI 3a CUYET OCATKOB, BHITIABIITNX
Ha TTIOBEPXHOCTh MopsI; £ — TTOHMKEHWE YPOBHSI MOPST 3a CUET MCIIapeHUs C TTOBEPX-
Hoctu Mopst; A H | — TUIOTHOCTHBIE M3MEHEHUS YPOBHS; S — IIIOMIanh MOpst (KM?) Ha
MOMEHT pacyeta. [01oBbIe U3MEHEHMST YPOBHS TTOTYYaloTCs IyTeM aareOpandecKoro
CJIOKEHUSI MECSITIHBIX 3HAUEHU I TIPUX0/ia U pacXoja BOIbl B MOPE.

[TporHo3 romoBOTO X0/1a YPOBHST MOPSI COCTaBJIsieTcsT B KoHIle arpesns. Cocrasie-
Hue nporHo3a YKM ocyliecTBaseTcs o clieayolein cxeme:

1. ITo maHHBIM MTaHUPYeMbIX cOpocoB Ha Bonrorpanackoit 'DC u nmporHo3y 0ob-
eMoB cToka pek Ypana, Kypsl, Tepeka, Cynaka u CaMmypa ¢ y4eTOM CpeIHEro MHO-
TOJIETHETO CTOKA PEK MPAHCKOTO MOOEPEXbsT U MEXAYPEUNil BBIYUCISIETCS 00beM
MOBEPXHOCTHOTO CTOKa BOJA B Mope (KM?). B cOBpeMeHHBIX YCIOBHUSX TOMOBOI CTOK
B CPEIHEM paCTIpeessieTCsl CIeqyIONM 00pa3oM: Ha arpesib — WIOHb IMPUXOIUTCS
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42 % rogoBOro cTokKa, Ha Iepuoj Uiojb — aekadpb — 36 %, suBapb—deBpaib — 14 %
u MapT — 8 %.

2. TTo cymmMapHOMY 00beMY IIPUTOKA MTOBEPXHOCTHBIX BOJI, OTHECEHHOMY K ILIO-
Laay MOpsI, HAXOIWTCS NpUpalleHUe YPOBHS MOpPSI, OOYCIOBIEHHOE CTOKOM. ITo-
1ab MOPS OMPENEISIETCS IO TUIICOMETPHUYECKOI KPUBOIA.

3. [lo cyMMe CTOKOBBIX MpUpPAILCHUI YPOBHS ZAHWK 3a MpeaLIeCTBYOIIUIA
MeCsIl 1 HOpMe Z AH 110 ypaBHEHUIO

AH, =Y AH,, ~(E-P)t> AH (3.95)

BBIYMCJISIIOTCS IPUPAILIEHUST YPOBHS MOPSI 3a TIEPUOJ, C arlpesisl 1o 1eKadpb.
4. OnpenesiioTcs: CpenHEMEeCsIYHbIe 3HAUeHUsI YPOBHSI MOPSI 110 YPaBHEHUIO

ﬁ = HO + ZAHcmox. (396)

3a H, npuHUMaeTcs CpeIHUIi ypoBEHb MOPSI 3a anpeib.

5. o dakTryecKuM 3HAYEHMSIM YPOBHSI MODPsI 3a stHBapb—aImpesib ¥ IPelIBbI-
YUCJICHHBIM BeJIMYMHAM YPOBHSI 3a Mail—IeKaOpb pacCUYMTHIBACTCS CPEAHUI YPOBEHD
MOpsI TEKYILEro roja u JaeTcsl ero MporHos.

[TporHo3 romoBoro X0/ma CpeaHero YpoBHs MOpPSI MPU HEOOXOIMMOCTU MOXKET
OBITH YTOYHEH B IIEPBBIX YMCIaX aBrycTa. OTO MOXET ObITh CBSI3aHO C TEM, YTO T0CJIe
MPOXOXACHUS IMMKA IMaBOJ0YHOI BOJIHBI Ha peKax KOPPEKTUPYIOTCS PEXKUMBbI PaOOThI
I'DC u cocraBnisioTcs 6ojee HaaeKHbIe rpadUKU MOMYCKOB BOJIblI B HUXKHMX Obedax
Bounrorpaackoit 1 Munreuaypckoit '9C. Ha ocHoBaHUM 3TUX TpaUKOB, a TaKxkKe
nporHo3oB BogHocTtu Ha Il kBapran pex Ypana, Kypsl, Tepeka, Cynaka u Camypa
YTOUHSTIOTCS 3HAYCHUST OXKMIAeMbIX CTOKOBBIX IPUPAILIEHUI YPOBHS MOPSI.

[IporHo3 ypoBHsI B OTAEIbHBIX ITYHKTAX COCTABIISIETCS I10 BEJIMYMHAM CPEIHMX
MHOTOJIETHUX OTKJIOHEHU YPOBHS B TaHHOM ITYHKTE OT CpellHero ypoBHs Mopsi. [le-
peXoJ1 OT IPOrHO3a CPEAHETO YPOBHS MOPsI K IIPOTHO3Y YPOBHSI B OTACJIBHBIX ITyHKTaX
MOPSI IeJIaeTCsl C UCIOJIb30BaHUEM CPEIHUX MHOTOJICTHUX 3HAYEHUI MpaBOi 4acTu
ypaBHeHus (3.94) no opmyne

CMmoK

AH,:AH¢J_AHcm0K7 (397)

rne AH , — hakTuyeckoe npupaieHue ypoBHs MOPst B JaHHOM NyHKTe; AH . — Ipu-
pallleHre YPOBHSI MOpPsI 3a CUeT MOBEPXHOCTHOTO CTOKa; AH '— MpupalleHre ypOoBHS
MOPSI 32 CUET OCTAJIbHBIX COCTABJISIIONINX BOMHOTO OanaHca. 3aTeM HaXOMUTCST BEJIM-
YUHA CTOKOBOTO TMpUpAIeHUs] YPOBHSI Ha KaXblil Mecsil. [10 BRIYMCIIEHHOMY CTO-
KOBOMY MPUPAIEHUIO 1 MHOTOJIETHUM 3HAUYEHUSIM TPaBoil yactu ypaBHeHus (3.94)
JUTST KaKJI0TO TTYHKTA BBIUMCIISIETCS] PUPAIIeHe YPOBHS B KAXKIOM MeCSIIe JIJIsI CEMU
0a30BbIX ITyHKTOB MOPSI.

Hcemounuru owmubok npoenosa

OmHUM 13 HEIOCTAaTKOB OIMMCAHHOTO BHINIE MpUeMa MPOTHO3UPOBAHUS YPOBHS
MODPS SIBJISIETCST TO, YTO TMTOBEPXHOCTHBIN CTOK OEpeTcs IJIsl BCeX MYyHKTOB OJUH W TOT
Xe, T.e. HE YUUTHIBAETCSI BOJOOOMEH MEXIY OTIETbHBIMU paliOHAMU MOPSI.

CpaBHUTENbHBIN aHaIM3 (PaKTUUYECKUX U MPOTHO3UPYEMBIX YPOBHEU MOpsST Ha
Pa3IMYHBIX BOAIMOCTAX MOKa3aJl MOCTOSTHHOE 3aHMKEHUE TTPOTHOCTUIECKUX 3HAUCHU I
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YPOBHSI MOpsI, TIO cpaBHEHUIO ¢ (pakTuyeckuMu [182]. ABTOpbl MeTona OOBSICHSIOT
3TOT (DaKT HEAOYYETOM MpUpalleHUs] YPOBHS MOPs B Pa3MYHBIX ITyHKTaX MOps 3a
cyeT TpaHchOpMallMKM BECEHHE aBOIOYHOM BOJIHBI IIPU €€ PaCIPOCTPAHEHUHM C Ce-
Bepa Ha 1or. HacTymieHne MakcuMyMa B TOJOBOM XOZ€ YPOBHSI MOps Mocjie copoca
BoAbl B HUXKHMI Obed Bonrorpaackoit 'DC nis pa3HbIX NYHKTOB HEOJAUMHAKOBO U
3aBHCHUT OT PACCTOSTHUSI, TIPOMIEHHOTO MaBOAOYHOM BOJHOM OT YCThs BoJiru 1o Toro
WIM MHOTO NMyHKTa Mops. [ToaToMy s KoppekTupoBku nporHo3a YKM c 1987 .
B MPOTHO3 CTaJIM BBOAUTH MOIPAaBKY, YIMTHIBAIOIIYIO ITpHUpAIleHUe YPOBHS 3a CUET
TpaHchopMalluy BeCEHHel MaBOAOYHOM BOJHBI.

Dra monpaska Uit myHKToB Maxaukana u @opt-1LleBueHKO pacCUUTHIBAETCS 110
bopmyie
N AH. +2AH.,  +AH, (3.98)

cmox 2

a 1 nyHkToB baky, o. Yunos, IyBiabimask, Kapa-boras-Ton u TypkMmeH6amu 1o
dopmyite

. _2MAH!! +AH! +AH

AH' = cmox 4cm[)1< cmor_ (3.99)

Taxoit moaxon dusmyecku ciadbo 0OOCHOBAH, OJHAKO, KAK OTMEUYAlOT aBTOPHI
METOJWKHU, OH YJIy4YlIaeT pe3y/abTaThl MporHo3a. [1o gaHHbIM aBTOPOB METOMA, Bpe-
Ml «100eTaHusI» BOJIKCKOUM BOMbI 10 MyHKTOB Maxaukana u @oprt-IlleBueHko co-
CTaBJISIET OKOJIO OTHOTO MECSIA, a JJII MYHKTOB, 3HAYUTEJIbHO YIAJEHHBIX OT YCThS
Bonru (baky, o. 2Kunoii, Typkmen6aimu, Kyynu-Mask, Kapa-boraz-Ion), — okoio
IByX MecsueB. OnHaKO CKOJBbKO-HUOYIb HAyUYHO OOOCHOBAHHBIX apTyMEHTOB, MOJI-
TBEPKAAIOIIUX TOT BBIBOJ, He TpuBoautcs. Maes yyeta TpaHcopmauu BOKCKOMN
MaBOJOYHOU BOJHBI ObLIa MO3aMMCTBOBaHA U3 paboThI [§1], B KOTOPOIl onucaH Cro-
€00 MPUOIMKEHHOTO pacyeTa HeyCTAHOBUBILIETOCS IBUXEHUS BOJHBIX MacC B peKax.
OpnHako B ycinoBusax Kacnuiickoro Mopsi Takoii oaxoJ He peanusyercs. B Mope Het
OTHOHAMPABJIEHHOTO YCTOMYMBOTO MOTOKA, Kak B peke. [IpupanieHus: ypoBHS MOpsI
B PA3JIMYHBIX MYHKTaX MOPSI MOTYT OBITh OOYCJIOBJIEHBI APYTUMU MPUYUHAMU, Ha-
MpUMeEpP BETPOBBIMU, CTOKOBBIMU, TPAAUEHTHBIMU U CTOHHO-HATOHHBIMU TEYEHUSI -
MU, BKJIQJl KOTOPBIX B BEJIMYMHY MPUPAILLIECHUS YPOBHSI MOXET MPEBBIIIATH BEIUYUHY
MPUPALIEHUS 3a CYET «PACIUIACTBIBAHUS» 10 MOPIO BOJKCKOM BOIbl. OTCYyTCTBUE CO-
OTBETCTBYIOIIUX MATEPUAIOB MO TpaHCHOPMAllUU BOJXKCKOW BOABI MPU €€ PACIpo-
CTPAHEHUHU C CeBepa Ha IOT (€XEIHEBHBIX IpadUKOB 3apEryJIMPOBAHHBIX PACXOI0B
Bousiru y Bosrorpana v exXeJHeBHBIX JAaHHBIX O MPOLIECCE PACIIPOCTPAHEHUS BOJIHBI U
€€ BJIMSHUS HA T€ WIW UHbIE TYHKTHI MOPSI) HE MO3BOJISIET BHIMOJHUTD UCCIEA0BAHUS
U pacyeThl ¢ HEOOXOMUMON HAEXKHOCTBIO.

Haunbonee oueBUIHBIM UCTOYHUKOM OIIUOOK mporHo3a YKM sapisgercsa Hapy-
IIeHNE TUIAaHOBBIX COPOCOB BOABI U3 Bojrorpaackoro BOOOXpaHWIMINA B HUXKHUNA
oved Bonrorpaackoit 'DC Ha BTopoil kBapTan Tekylero roaa. IlpakTrka moxkasbl-
BAEeT, YTO IUIAHOBBIE LIU(PHI HE BCETA BBIIEPKMUBAIOTCS U, KOTIa TOTOBUTCS MTPOTHO3,
TOYHAasl BeJMYMHA cOpoca ObiBaeT HeusBecTHA. [103TOMy MPOrHO3 MHOTAA MPUXO-
JIUTCS YTOUYHSATh B UIOJIE UM B aBTyCTE MOCJE TOrO, KaK CTAHOBSITCS U3BECTHBIMU
(hakTrueckune ob6beMbl copoca. OUIMOKUA B BETUYUHE COPOCOB B BECEHHUE MECSIIbI
(anpenpb—maii), korga hopMUPYETCS OCHOBHAS OIS TOAOBOTO MPUTOKA PEYHBIX BOJ
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B MOpE€, CepbhEe3HO CKa3bIBAlOTCS Ha OOIIEe ONpaBAbIBAEMOCTH IPOrHO3a CPEIHETrO
TOJIOBOTO YPOBHST MODSI.

B Ta6:n. 3.4 1 Ha puc. 3.16 nipeacTaBiIeHbl JaHHbBIE O TUIAHOBBIX U (DAKTUYECKUX
copocax Boabl B HuxkHioo Bosary mo rogam.

Tabnuma 3.4
Ilranosvie (Q, ) u paxmuyeckue (Q, (p) copocol Boazoepadckoeo éodoxpanunuma (km?®)
60 6MOPOM Keapmaine

Tonst 1980 1981 1982 1983 1984 1985 1986 1987 1988

Q. |80—8 | 105 [77-80| 85 65 105 105 90 92
(81%) (78%)
Q, 82 128 77 90 71 117 121 108 | 125
Q,— Q.| +1 +23 | -1 +5 +6 +12 | +16 | +18 | +33
Tomsi | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
Q, 98 145 | 140 | 110 110 140 125 70 80
Q, 113 180 | 181 134 141 164 155 62 115

Q,—Q.| +5 +25 | 441 | +24 | 431 | +24 | +30 +8 | +35
Toxst | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
Q. [110—130125—145|90—120 | 115-125 | 105—130 | 120—140| 100—120| 125144 | 85
(120%) | (135%) | (105%) | (120%) | (115%) | (130%) | (110%) | (135%)
Q, 140 127 | 109 | 134 123 103 106 136 | 77
Q,—Q.| +20 —8 +4 | +14 +8 —27 —4 +1 -8
* — MIPUHSITHIC 3HAUEHUSI TIPU COCTABICHNH IPOTHO3A.

W3 taba. 3.4 BuaHoO, uto B 22 ciaydasx u3 27 dakrudyeckue cOpOChl MpeBbIIIaIN
TUTAaHOBBIE; CpeJiHee MpeBbIlIeHUe HaKTUIeCKUX COPOCOB HaJ MJIAHOBBIMU cOpocaMu
coctaBuiio 12,4 km3. MakcuMasbHOE TpeBbIllIeHHe (HaKTUUECKUX COPOCOB Haj Ijia-
HOBBIMM cOpocamMu 06110 B 1991 11 1997 rr. 41 1 35 KM? COOTBETCTBEHHO, @ MUHUMAaJIb-
Hoe — B 1980 1 2005 rr. (1 xm?). B 1999, 2003, 2004 1 2006 rr. (hakTHYECKKE COPOCHI
ObLIM MEHBIIIE TUTAHOBBIX COPOCOB Ha —8, —27, —4 1 —8 KM® COOTBETCTBEHHO.

M3 puc. 3.16 BUAHO, YTO BEJIUYMHBI COPOCOB BOIbI CUJIBLHO MEHSIIOTCSI BO Bpe-
meHu. Tak, ¢ 1985 mo 1998 1. pakTuueckune cOpochl MpeBbIlIaay MjaHoBbe. B pea-
IIECTBYIOIIME U MOCTEAYIOIINEe ITOMY MEepUOoAy ToAbl (haKTUYECKUe U TJIaHOBbIE
BEJUYUHBI COPOCOB OBLIM JOCTATOYHO OJM3KU APYr K Apyry. O0bsICHEHUE TaKOMY
MOBEACHUIO COPOCOB, MO-BUIMMOMY, JIEKUT B IEUCTBUSIX IHEPIreTUKOB, KOTOPhIE B
W3BECTHOI CTENMEeHU MEePecTPaXOBbIBAIOTCS B IUIaHE MOAAEPXKAHMS JOCTATOYHBIX 3a-
MacoB BOJIbI B BOMOXPAaHWIUIIIE.

HMcTouyHMKOM OIIMOOK MPOTHO3a TakKKe SIBASIETCSI HEMOCTATOYHO TOYHBIA Yy4eT
00BEMOB PEYHOI BOIbI, HEMOCPEACTBEeHHO mocTynatolieir B Kacnuii. Jleno B Tom,
YTO YacCTh CTOKA TEePSIETCS B Mpollecce MCNapeHus U MHGOWIbTPAIMU Ha yYacTKax OT
I'DC no Mopsi. OnHaKo TOYHBIE TOTEPU BOAbI HA 3TOM Y4YacTKe OLEHUTb JOBOJLHO
TPYIHO.

OnuH U3 UCTOYHUKOB OLIMOOK MPOTHO3a KPOETCS B TOBOJIBHO OBICTPO MEHSIIO-
IIMXCS BO BPEMEHU U MPOCTPAHCTBE TMAPOMETEOPOIOTMYECKUX U aHTPOMOT€HHBIX
pexumax Mopsi, MpUYeM 3TU U3MEHEHUsI HOCSIT HeJIMHEeMHbBIN xapaktep. B cuiy aTo-
ro CO3JaloTCs MPOOIEeMbl B OLIEHKAX CTaTUCTUYECKUX XapaKTePUCTUK TUAPOMETEO-
POJIOTUYECKUX BEJIMYUH, TAKWX, KaK MCIAapeHue, OCalKUi, YPOBEHb MOpPSI, KOTOPhIE
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Puc. 3.16. X00 chakmuueckux (cnaownas Aunus) U RAAHOBbIX (NYHKMUPHAS AUHUSL)
cbpocoe 6001 6 HuXCHUI Obegh Boneoepadckoit TOC (1980—2006 2e2.)

WCITOJIB3YIOTCST TIPY COCTABJICHUM TPOTHO30B. BHIOOP MTPOMOIIKUTEIBHOCTH JIET, IO
KOTOPBIM JTOJDKHBI PACCUMTHIBATLCS CPEIHNE MHOTOJIETHIE BEJIMIMHBI YPOBHS MODSI,
M COCTaBJISIONIMX BOJHOIO OajaHca — 3aj1ava Jajleko He TpUBUaIbHAsI U TPEOYyeT TIa-
TeJIbHOTO CTaTUCTUUYECKOIO aHajn3a BpeMeHHBbIX psiaoB. B Tada. 3.5 mokaszaHo, Ha-
CKOJIBKO CYIIIECTBEHHO MEHSIIOTCS CpPEeIHUE CTAaTUCTUUECKHE 3HAUYCHUSI OCTATOYHOTO
YjieHa ypaBHEeHUsT BOIHOTO OajlaHca 3a pa3IMuyHbIe TIEPUOIbI.

Ta6nuua 3.5
Cpeonue mHo201emMHUE MeCSUHbIe 3HAUEHUS OCMAMOUHO20 YAeHA
(E-P+Q,,,. *AH_) (mm) 3a pazruunvie nepuods: 6pemeHu

n003.

[lepuoant Mecsupt

OCPEIHCHWA | |y | [ | [V | V | VI | VII | VIIl | IX X | XI | X1
1925-2006 | —24 | =22 | =22 | =30 | =52 | =85 | =116 | —133 | =120 | —86 | —51| —35
1925-1964 | —46 | =31 | —15| =2 | —1 | =89 | —95 | —123 | =155 | —124 | =70 | —58
1978—1988 | —47 | —48 | =26 | 8 | —6 | =31 | —82 | =118 | =129 | —126 | =63 | —54
1978—2006 | —34 | —28 | =25 | —34 | =53 | —81 | —108 | —127 | =126 | —98 | —65 | —44
1980—1985 | =52 | =37 | =31| 5 3 | —34| —82 | =120 | —115 | —120 | =62 | =55
1940—1970 | =32 | =34 | =21 | =24 | =40 | =77 | =90 | —116 | —126 | —94 | —68 | —49
CpenHee | —43 | =37 | =27 | —16 | =28 | —68 | —97 | —124 | —132 | =113 | —69 | —54

B npouecce onepaTMBHON dKCIUTyaTallMd METO/a ObUIO OOHAPYXEHO cucTeMa-
TUYECKOE 3aHMKEHUE TTPOTHO3MPYEMbIX BEJIMYMH YPOBHS 10 CPaBHEHUIO ¢ (paKTH-
YeCKUMU BeJIMYMHAMU. BO3MOXHBI TpU TTPUYMHBI TaKOTO 3aHWXeHus. OaHa U3 HUX
COCTOMT B HEAOCTATOYHO TOYHOM Yy4eTe BBIMAAAIONIMX Ha TMTOBEPXHOCTh MOPSI OCajl-
KoB. [Ipyras mpuurHa cBsi3aHa ¢ OIIMOKAMU B pacyeTax BEJMYMHBI UCITAPEHUS 110
YIPOIIEHHOM SMIIUpUIecKoit (hopmysie

E=429E, +8, (3.100)

rae E;, — MakcMMasibHOE HaChlLeHHE BOMSTHOTO Mapa Mpu TeMIepaType BOJbI, B3SITOM
3a TMPeAUISeCTBYIOLININ MecsIll; f, — TeMIlepaTypa MOBEPXHOCTU MOPsI, HAOIIOAeHHAS
Ha MPUOPEXHBIX CTAHIIUSIX.
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CornacHo 310l hopmyiie, BeJIMUMHA FOAOBOTIO X0Ja UCTIapeHUs CJIeAyeT FOJOBOMY
XOJly TEMITEPATYPhl IOBEPXHOCTH MOPSI, YTO HE COBCEM COIJIACYETCsI C ICHCTBUTEIBbHBIM
BHYTPUTOIIOBBIM pacrpeieieHueM ucrnapeHus. Ha camom neie HaubOosbliee Mcmape-
HME C TIOBEPXHOCTU MOPST TIPOMCXOIUT HE B MECSIIbl C MAKCUMAJIbHOI TeMITepaTypoi
TOBEPXHOCTU MOPSI, a B XOJIOMHYIO YaCTh I'0Jla, KOI/Ia CKOPOCTh BeTpa U JeUIIUT BIaXkK-
HOCTH BO3/IyXa HEIOCPEJACTBEHHO y IMOBEPXHOCTH MOPSI JOCTUTAIOT MaKCUMaIbHbBIX
3HAYEHMI1. YUUTBIBasi TO OOCTOSITEILCTBO, UTO TEMITepaTypa BOIbI B OTKPBITHIX PailioHaX
MOPSI HIKE, YeM B MPUOPEXHBIX paifoHax, paccurTaHHble o dopmyie (3.91) 3Haue-
HUS MCTIapeHHsI B OTKPBITOM MOpE Bceraa OyayT 3aBblllieHHbIMU. [103TOMY Ipemiaraet-
Cs1 paCUYeTHYIO BEJIMYMHY UCITAPEHUST YMEHBIIUTh TprMepHO Ha 20 %.

J17151 orepaTMBHOTO MPOTHO3a MECSTYHBIX U TOJIOBBIX YpoBHei Kacnuiickoro Mo-
pst ypaBHeHMe (3.85) ObLIO yIPOILEHO U MPAKTUYECKU CBEACHO K YYeTy IBYX OCHOB-
HBIX COCTaBJIIONIMX OajaHca, KOTOPhIE OINPEAE/IsIoT OCHOBHOM BKJIa[ B U3MEHEHMSI

YPOBHSI MOPSI: CYMMapHbIil TPUTOK PEYHBIX BOI B MOpe (z 0,00) ¥ 5OMEKTUBHOE HC-
napenue (Q,, = E — P) (ucnapenne MuHyc ocaiku). Jlpyrie cocTasisioline, Takue,
KaK MOJI3eMHBINM CTOK, U3MEHEHNE YPOBHS B 3aBUCUMOCTH OT U3MEHEHMS TUIOTHOCTU
BoIbI U cTOK B 3anuB Kapa-boras-lToj, BHOCAT He3HAUUTENbHBII BKJIAad U B U3BECT-
HOIi cTerneHu KOMIIEHCUPYIOT npyr Apyra. [ToaTtomy npupaiiueHust ypoBHS MOPsI pac-
CUUTBIBAJIMCH IO (hopmyJie

AH =0, +0.,. (3.101)

B ycoBusx 3aperympoBaHHOTO peskiMa CTOKAa OCHOBHBIX pek, muTatommx Kac-
MUIICKOe MOpe, TJIaBHAsI IIPUXOMHAS YaCTh BOTHOTO OaylaHca MOPSI — CYMMAapHBIi T10-

BEPXHOCTHBIM CTOK peK ZQCW M3BECTEH 3apaHee 110 MIAaHMPYyEeMbIM cOpOcaM BOJbI B
HIxkHMe 0benr [DC.

Benuuuna Z Q.o PACCUUTBIBAETCS MCXOIS U3 BEJIMYMHBI IUIAHOBOIO cOpoca
BOZbI B HUXHMIA Obed Bonrorpanckoit ['DC, k KoTopoii 3aTeM mpubdaBiIsieTcs] CTOK
OCTAJIBHBIX PeK, W TOJTy4eHHas TAKUM 00pa3oM BeJWYrHA CYyMMapHOTO CTOKa peK
pacmpenesnsieTcsl o MecsiiiaM ¢ Y4eTOM BeCOBBIX KOA(DHUITMEHTOB.

M3-3a oTHOCUTENBHO MaJION MEXTOJ0BOI M3MEHYMBOCTH 3P (DEKTUBHOTO UCTIA-
penus O,,, IO CPAaBHEHUIO C U3MEHYNBOCTBIO TOBEPXHOCTHOTO MTPUTOKA PEUHBIX BOI,
B MIPAKTUYECKUX PACUETaX MECSIYHbIE 3HAUEHUS ITON BETUYUHbBI IPUHUMAIOTCS CPEI-
HUMM MHOTOJIeTHUMHU. CpelHIe MHOTOJIETHHE MTOMeCSUHble BeTMYnHbI O, BBIYMC-
JICHHBIE 1Mo 6osbIoMy psimy (1924—2006 TT.) [UTst ceMU MTyHKTOB U CPEIHUE TI0 MOPIO,
MpeacTaBieHbI B Tab. 3.6.

TaGiuua 3.6
CpeoHsisi MHO20AeMHSs 8eAUMUHA SPPeKmUsHO20 Ucnaperus (Ucnaperue MUHyc 0caoku)
02151 cemu 6a308biX NYHKMOG U NO MODIO 6 Ueaom, Mm (nepuod ocpeduenus 1924—2006 ze.)

ITyHKTBI Mecsubl Cpen.
I | I [II|[IV |V | VI | VII |VIII| IX | X | XI |XII| ok

Baky —34|-25|-28|-32|-55| =91 |—127|—147|—138|—105| —68 | —45| —894
0. Kuroii —39({—33|-32|-36|—54| —81 |—116|—142|—143|—105|—71 | —42 | —895

Maxaukaia —21|—16|—16|—24|-31| —54 | —84 |—105| =90 | —73 |—45|—28 | —585
®opr-1lleuenko |—-33|-28|—-24|-27|—44| —74 |-112|—129|—111| =87 | 57| —38| —763
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[TyHKTBI Mecsaubl Cpen.
I | I [IIT|TV |V | VI | VIl |VIIT| IX | X | XI |XII| Io&
Kyymu-Mask  |—40|—34|—30{—39|—-58| —81 | =90 |—109|—131|—107|—74 | —54 | —845
Typkmenbamu  |—34|—29|—24|—-39|—67|—103|—127|—146|—147|—111|—71 | —48 | =945
Kapa-boras-Ton |—38|—34|—22|—40|—61| —83 | =97 |—109|—125| =97 | —69 | —50 | —825
Cpennee 1o mopio |—34|—28|—25|—34|—-53| —81 |—108|—127|—126| —98 | —65 | —44 | —822
Nannblie 3a nepuon|—61|—42|—21| =2 | 0 | =76 | =78 |—107| —48 |—131|—84 | —77 | —827
1925—1964 .

3.2.6.2. Ycosepuencmeosannbiii Memoo npocHo3a 200068020 xoda yposus Kacnuiicko-
20 MOps.

B I'Y «Iunpomeruentp Poccuun» onmucaHHas BbIllle METOIUKA ObLIa YCOBEP-
meHcTBoBaHa 3. K. AOY3sIpOBBIM, UTO ITO3BOJIMJIO HE TOJBKO MOBBICUTH Ka4eCTBO
MPOTHO3a, HO CYLIECTBEHHO YIIPOCTUTH MPOLENypy ero coctaBieHus. [To crapo-
My METOAY CHavaja pacCUMTBIBAETCS YPOBEHb MOPS IS CeMU 0a30BBIX MTyHKTOB
(Baky, o. Kwunoit, Maxaukana, @opr-Ilesuenko, Kyynu-Mask, Typkmenoaiu,
Kapa-boras-Tomn) mo ogHo# U TOM ke BEIMYMHE BOJKCKOTO CTOKA, YTO HE COBCEM
MPaBWJIBHO, TaK KaK POJIb BOJDKCKOTO CTOKA B Pa3IMYHBIX ITyHKTaX MOPS pa3inyg-
Ha, a 3aTeM NyTeM apudMeTUYeCKOro OCPEIHEHUSI PACCUMTAHHOTO YPOBHS IO
CeMU MyHKTaM MOJydyaeTcs CPeIHUN ypoBEeHb MOPS. DTO JOBOJBHO OJTrasi U Kpo-
MOTJINBAs MPOLEeNypa.

ITo ycoBepiieHCTBOBAaHHOMY METO/Y BCE JIEIAeTCsl HA0OOpOT: cHavaja 1o ypaB-
HEHMIO BOJHOTO OajlaHca pacCYMTHIBAETCS CPeIHUI YPOBEHb MOpPSI, a YPOBHM IS
OTJIEJIbHBIX ITYHKTOB ITOJTYYaloTCs TyTeM MpUOaBIeHNs 3apaHee pacCUUTAHHBIX CPeJi-
HEMECSYHBIX MHOTOJIETHUX OTKJIOHEHUWI YPOBHEH OT CPEeIHEro YpOBHS MOPS IS
KaX1oro 13 0a30BbIX MyHKTOB. BeTMYMHBI yTOUHEHHBIX CPEHUX MHOTOJIETHUX TIPU-
pallleHUit ypOBHSI MOPsI OT MecsI1ia K MecsIly U UX CPeTHeKBaApaTUIHbIe OTKIOHEHUS
npeacTasiaeHsbl B Tabs. 3.7 u 3.8.

Tabnuua 3.7
Cpednue MHO201emMHUE NOMECAUHBIE NPUPAUECHUS YDOBHS MOPS
04151 cemu 6A306bIX NYHKMO8, CM

[TyHKTBI Crar. MecAut
y xapakT. | 1 | II || IV | V | VI |VII|VII| IX | X | XI | Xl
. AH |1,4]0,4]1,8(4,8/8,3|10,9(4,3|—49[—10| =9 |—4,3|-1,7
aKy
S 150(48(47(3,8|3,0(4,6152|33[50]4,7142]3,9
AH | 1,8]0,0]|1,7(4,28,2|11,2|4,7|—-4,4|—-10|-10{-3,5|-1,9
0. Kuoit
S 157|40(40(4,3|44]5,0153|50 455316259
AH |3,6|-2(131]45]731|8,4(22|-37| -8 | -7 |-0,9|-1,5
Maxaukana
S |86|70(62|46]|4,1|5857]4,5]|53]|5,1]6,0]6,1
AH |25|-1]22(54|8,1]8,7123|-53| -8 —71[=3,0/-1,5
®opt-1lleBUueHKO
S 143|43(35/[3,5|3,2|4,11(52]|3,43,1]3,0]3,5]4,3
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N Crar. Mecsibl
YARTEE - xapakr [ 1 [0 [ [ov ] v [ v [vin[vin [ ix | x [ x1 [xi
AH |2,3[04]2,1[50(7,8]94[59|-29|-12| =9 |-4,5|—-0,4
Kyynu-Masik
S 9,419,7(12,713,316,0(4,7 (63|92 |8,1]3,8]11,6[11,5
AH [2,0/08(1,1]50(7,7]9,8|7,1]|-39[-12|-10]-2.8|—1,4
TypkmeHOamm
S 3,1(7,619,0(5,1|3,7|5,1|51|56|45]|6,2]|5,3] 3,8
AH |1,4|-1|32]58[75]95|41|-48|-11| -8 |-3.8|—1,4
Kapa-bora3z-Ton
S 4913,9(4,7|1441(13,6|4,7 (61| 40 [3,6[34]43|43
Tabsnuua 3.8
Beauuunwt cpednux OMKNOHEHUl YPOBHL 6 OMOeAbHbIX NYHKMAX
om cpedneeo yposHs mopss AH u ux cpednexeadpamuueckux omxaoHeHull S, cm
(nepuod ocpeornerus 1925—2006 22.)
TTyHKTBI Crar. Mecs
Y BEJIMYMHBI IT || IV | V | VI |VII|VII| IX | X | XI | XII
AH 303 (34443 4]3]2]3
Baky _
S 11 (12 (10 | 11 | 11 [ 12 | 11 [ 12 { 11 | 10 | 11 | 10
AH 514 (3|45 |5|5]|5]4]4]4
o. Kwunoit _
S 7 7 7 6 7 7 9 8 7 8 8
AH 7015|5554 |6|6|6]7]|7
Maxaukana S 715|5|s5|5|4|6|6|6]|7]7
AH 8| 8|89 |7 |5|4|6]|8]8]S
®opr-1lleBueHKO _
S 6 6 5 6 6 6 7 5 6 6 5
AH | =3|—-1|-3|-3|-3|-3|-=2|-1|-2|-3|-4]|-3
Kyynu-Mask S 1mliiz{e6|s|7(5]6|9|6]6]|12]6
AH | —4|-3|—-4|—-4|-4|-5|=2|-=2|-4|-5|-5]|-5
TypkmeHOamm _
S 7 6 6 6 6 6 6 7 6 6
AH | —4|—4|-3|-2|-2|-3|-3|-4|-5|-4|-5|—4
Kapa-bora3z-Ton _
S 5 5 6 6 6 6 6 6 7 7

HJ’IH OLICHKUM OMpaBAblBACMOCTH ITPOTHO30B YPOBHA B OTAC/IbHBIX ITYHKTAX MOPA
YCTaHaBJIMBAIOTCA JOITYCTUMBbIC ITOTPCITHOCTHU o1nbdoK IIPOTHO3a. Ommobkn IIPpOTHO3a

3aBUCAT KaK OT U3MEHUYNBOCTH CPEIHETO YPOBHA MOpH (S 77)> TaK ¥ OT M3MEHYHMBOCTH
OTKJIOHEHMU i YPOBHS B JAHHOM ITyHKTE OT CPEIHETO YPOBHA MOPs (S ).
Jlnsa onpeneaeHUsT JOMYCTUMOM MOTPEITHOCTH TIPOTHO3a YPOBHS B KaXKIOM ITyH-

2 2
KTe BBIUMCIIAIACH BEJIMUUHA O =40}, + 0, . B cootBeTcTBUM  [178] momycTrMble
MOrPELIHOCTA MPUHUMAJIKCD: [JIsI 3a0JIarOBPEMEHHOCTH 10 ABYX MecsieB — 0,670,
IUIST 32071aTOBPEMEHHOCTH OT ABYX J0 Iectu MecsueB — 0,80 u mjis 3ab1aroBpeMeH-

HoOCTHU 0oJiee IIECTU MECSLIEB — O.

BbruncieHHbIe BETMUUHBI IOMTYCTUMBIX TIOTPEITHOCTEH 1Tt ceMU 6a30BBIX MTyHK-
TOB MIPUBEACHHI B Ta0. 3.9.
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Tabauia 3.9
Jonycmumble noepeuwrnocmu no mecayam 04s OMOeAbHbIX NYHKIO08
(nepuod ocpednenus 1924—2006 ee.)

Mecsiubt

Mysicret Vo[ VI VI VIT| IX | X [ XI|XI| 1T |10 |10 |1V
baky 11 11 14 14 14 13 16 16 16 17 16 16
0. XKuoit I 1|13 | 14 |14 |14 |19 | 18 | 17 | 16 | 16 | 16
Maxaukana 11 11 13 13 14 15 18 18 18 17 17 16
®opr-1leByenko | 11 11 13 13 13| 14| 16| 17 | 16 | 16 | 17 | 16
Kyynu-Masik I 1| 1316 [ 15| 13|23 |19 | 20 | 20 | 14 | 15
TypkmeHOarm 11 11 13 14 14 14 17 16 15 20 18 16
Kapa-boraz-Tox | 11 11 14 14 14 14 17 17 17 17 15 16
CpenHsist I 1|13 | 14 | 14 |14 |18 | 17 | 17 | 18 | 16 | 16

Cxema npoerosa

IMporHo3 cpenHero ypoBHs Kacnuiickoro Mopsi coctaBiisieTcsl B KOHIIE all-
pelist Ha mepuol ¢ Masi TeKyllero roja no amnpeib cieayioliero roga. CHavana
COCTaBJISIETCS] TOMECSYHBIN TTPOTHO3 CPEITHETO YPOBHS MOPSI 110 TUIOMIAAN, CIeAys
npouenype:

a) 1o (pakTUYEeCKUM JAaHHBIM O cOpocax BOIbI B HWXKHUU Obed Bonrorpaackoit
I'DC B aHBape, deBpajie U MapTe TEKYILEro roja onpenessercs ooumii oobeM coOpo-
coB Bozsl (B KM’) B iepBoM KBapraze (0",

0) mociie ToydyeHust nH(popMaluu 06 oxumaaemMom (TIaHOBOM) o0beMe cOpo-
ca BOIBI BO BTOPOM KBapTase Tekymero roga (Q. ") ycraHaBamBaioTcst cieayomnme
06BeMbl cOpocoB Bombl: Ats arpenst — 0,209 O mas — 0,482 07"y st viomst —
0,309 Q!,Z;f]. O0beM cOpoca Bobl U3 BoAoxpaHwinina B Kacnuiickoe Mope B TEKy-
LIEM TOIly onpeaesieTcs 1o ¢hopmysie

O — 1220462 ; (3.102)

CMokK CMoK

B) 00beM cOpoca BOIBI 3a IIEPUOJ UI0Jb—IeKaOph TEKYILEro rofia OIpeaesieTcs
o opmyie

QI _ 1Nl _ 11 (3.103)

CMmoK CmoK cmok*

vi-Xxir
IMo mecsimam Q pacrpenensercs cleaylimnM oopasoM: uwoiab — 0,210, "

asryct — 0,17 Q)0 cenrsaGps — 0,16 Q.0 okts16ps — 0,16 O/ Hos6pb —
0,170 y nexabpp — 0,17 Q""" ;s ka)moro Mecsia TEKyIIEro roaa ormpe-
JeJIsIeTCs 00bEM CTOKA BOABL B MOPE ZZQCMOK C YY4ETOM CTOKA OCTaJbHBIX peK. 3a
SIHBapb—MapT OepeTcst (haKTUUECKUil CTOK, a 3a OCTaJlbHble MECSLbl — CPeIHUE
MHOTIOJIETHHE BEJIMYMHBI CTOKA PEK;

r) 00bEM CTOKA MEPEBOAUTCS B MM CJIOSI BOJBI; JUISI 9TOTO 10 TpaduKy 3aBUCH-
MOCTH IUTOLIAANA MOPsI (ThIC. KM?) OT (DAKTUYECKOTO CPEAHEMECSIUYHOIO YPOBHS MOPSI
(cM) 3a MapT ompenessieTcs IUIoIIaab MOPS IUIs KaXKIOro Mecsiia IyTeM YMHOXKEHUsI
Ha COOTBETCTBYIOIINE KO3(PDUIIMEHTHI, TIpUBeIeHHBIC B Ta01. 3.10.
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Ta6nua 3.10
Koappgpuyuenmot ons onpedenenusn naowadu Kacnuiickoeo mops

Mecsiibt 11 v v VI VII | VIII IX X XI XII

Koadppuumenrst | 1,000 | 1,003 | 1,008 | 1,012 | 1,014 | 1,011 | 1,007 | 1,004 | 1,003 | 1,003

CTOKOBBIE MPUPAIIEHUST YPOBHS 32 KaXIblii Mecsl] (B MM) MOJIy4alOTCs AeJIeHU-
€M CyMMapHOTO 00beMa CTOKa Ha IJIOIIAlb MOpSI;

II) IO CyMM€ CTOKOBBIX MPUPALIEHUIA YPOBHS U CPEIHUM MHOTOJIETHUM BEJIUYM-
HaM 3 (GEKTUBHOTO McmapeHust (Tab. 3.6) BEIYUCISIOTCS MTPUPALLCHUST YPOBHS MOPSI
OT Mecsilia K MecsIly 3a MEpUoJ ¢ Masl o IeKaOdpb TEKYLIETO TONa U C STHBaps IO arl-
pesib caeayloero rogaa. B kauecTBe MCXOMHOTO YPOBHS MPUHUMAETCS (PaKTUYECKUA
ypoBeHb anpessi. HaunmHasg ¢ Mas mporHO3MpyeMblid YPOBEHb Ha KaKIblii MecCS1L MOo-
JlyyaeTcs MmyTeM MOCJIe0BaTeIbHOTO NMPUOaBIeHUS PACCUMTAHHBIX MECSTYHBIX ITpUpa-
IIEHU K TTOJIyYeHHOMY YPOBHIO TIPEABIAYLIETO MECS1Ia.

Ilpumep cocmaeaenus npoeHoza 6Hympu20006020 x00a cpedHe20 ypPoeHs MOpsL
Ha 2003—2004 ze.

I1naHoBbI 00beM cOpoca Boabl B HUXKHUI Obed Bonrorpanckoit 'DC Haxoaui-
cs1 B ipeaenax 120—140 k. [lyist pacyeta MporHo3a ypoBHsI ObLTa MPUHSTA CPETHSIS
BeanurHa — 130 km®. dakTryeckuit ypoeHb Mops B anpesie 2003 . — 86 cM. Pacuer
BBITIOJTHSIICS 10 CXeMe, MpeacTaBaeHHOoM B Tab. 3.11.

Ta6numna 3.11
Pacuem 20006020 xoda cpednezo ypogHs mops

2003 . 2004 r.

IV VvV | VvI|vll vl IX | X | XI(XM| I |1 |Hr)1v

O emor (1038%) 33,9(78,4 (69,8 | 24,5( 19,9 [ 17,5 |18,7(19,9]19,9(19,8(17,5|21,8(33,9
O omor (1) 85 (196 | 175 | 61 | 50 | 44 | 47 | 50 | 50 | 50 | 44 | 55 | 85
(E — P) (um) 34| 53| —81 |—108|-127|-126| —98 | —65 | —44 | —34| —28 | —25|-34

AH,,,, (mm) +51|+143] +94 | —47 | =77 | =82 | =51 |—15]| +6 | +16|+16|+30|+51

17,,;,,,2 (cm) 91 | 105 | 114 | 109 | 101 | 93 | 88 | 86 | 92 | 94 | 96 | 99
Ed)akm (cm) 86| 95 | 102 | 108 | 108 | 97 | 93 | 88 | 87 | 88 | 92 | 91 | 95
Ouwubka (cm) +4 | 3| -6|-1|-4]0 0O |+1|—-4|-2|-5|-4

IIporHocTUyecKue 3HaYCHUsI YPOBHS JJIsI OTACJIbHBIX ITYHKTOB IOJIy4aloTCsl ITy-
TeM NpUOaBIeHUsI MHOTOJIETHUX BEJIMYMH MECSYHBIX OTKJIOHEHUI YPOBHEW B OTIE-
JIBHBIX ITYHKTaX OT CPEIHEr0 YPOBHSI MODSI.

[Tpumep mporHo3a ypoBHS ISl OTACABHBIX MTyHKTOB ¢ Mas 2003 r. mo ampenb
2004 r. mpeacTaBiieH B Tabu. 3.12.

112



Ta6nuua 3.12
IIpoernos yposus Kacnuiickoeo mops no nynkmam

ITyHKTBHI 2003 . 2004 .
V | VI |[VIT|VII| IX| X [ XTI |[XIT| T | IT || IV
Baky AH 4 4 | 4 3 4 3 2 3 3 3 3 3
anoe 95 | 109 | 118 | 112 | 105| 96 | 90 | 89 | 86 | 88 | 90 | 89
0. ZKunoit AH 4 5 5 5 5 4 | 4 4 5 5 4 3
anoe 95 (110 | 119| 114 | 106 | 97 | 92 | 90 | 88 | 90 | 91 | 89
Maxaukana AH 5 5| 4 6 6 |61 7|7 8 7 5 5

H 96 | 110 [ 118 | 115 [ 107 99 | 95 | 93 | 91 | 92 | 92 | 91

®opr-1leBuenko |AH 8 7 5 4 6 8 8 8 9 8 8 8
H 100 | 112 [ 119 | 113 [ 107 | 105| 96 | 94 | 92 | 93 | 95 | 94

Kyynu-Mask AH 3| -3|-2|-1|-2|-3|-4|-3|-3|~-1]|-3|-3
H 88 | 102|112 | 108 | 99 | 90 | 84 | 83 | 80 | 84 | 84 | 83

TypkmeHOGammu AH 4| 5|2 -2|-4|-5|-5|-5|-4|-3|-4]|-4
H 87 [ 100|112 107 | 97 | 88 | 83 | 81 | 79 | 82 | 83 | 82

Kapa-Bborasz-Ton |AH 2| -3|-3| 4 |-5|-4|-5|-4|-4|-4]|-3]|-=2
H 89 [ 102|111 105 | 96 | 89 | 83 | 82 | 79 | 81 | 84 | 84

H,_*1 91 |105|114]| 109 [101| 93 | 88 | 86 | 83 | 85 | 87 | 86

* — CMPOrHO3MPOBAHHBIE BEIMYMHBI CPEAHUX YPOBHEH MOPsI IO MecsiliaM (B CM).

Ananus pezynbmamog npoenoza YKM no ycosepuiencmeogannomy memooy

3a nepuoz ¢ 1992 o 2006 1. 66110 cocTtaBiaeHo 1008 MPOrHO30B CpeaHEMeCSYHbIX
YPOBHEi1 B OTAEIBHBIX IIYHKTAX MOPS ¥ CPEAHUX 110 Mopio. CpeaHsist OIpaBIbIBAEMOCTh
IPOTHO30B 10 HOBOMY MeToxy cocTaBwia 91 %, a mo ctapomy — 85 %. BeMrpbli mpo-
THO30B, COCTABJICHHBIX IT0 YCOBEPIIIEHCTBOBAHHOMY METOY, cocTaBwi 6 % (puc. 3.17).
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HosBerit MmeTon ~ --m~- Crapblit MeTOI

Puc. 3.17. Ilomecaunwtii xo0 cpedneil MHO20AemHel Onpasobl8aeMoCmi NPOeHO308
VDPOBHSL MOPSL RO HOBOMY U CAPOMY Memooam

113



CpaBHeHUE pe3yIbTaTOB IIPOTHO3a IO YCOBEPIIEHCTBOBAHHOMY METONY C pe-
3yJIBTaTaMM TIPOTHO3a 110 CYIIEeCTBYIoIIeMy MeToay Ha 15 romax (1992—2006 rr.) mo-
Kazajo MpeumyliecTBo neporo. Kak mokasaau pe3yabTaThl BBIITOJHEHHOIO HC-
CJIeIOBaHMSI, UCIOJIb30BaHWE BOIOOATAaHCOBOTO METO/A Jaxe B €ro yIpoIeHHOM
BapMaHTe B YCJIOBMSX 3aperyJIMpOBaHHOTO CTOKA PEK JaeT JOCTaTOYHO YIOBJIETBO-
puUTeIbHbIEC pe3yJbTaThl. s TOIydeHUs YCTOMYMBO HAIECXKHBIX PE3YIbTaTOB HEOO0-
XOIUMO Tepuoandyecku (Mo kpariHei Mepe, yepe3 5—10 JeT) yToUHSITh CTaTUCTUYE-
CKUE XapaKTepUCTUKU COCTABJISIOIIMX BOJHOTO OajlaHca U YPOBHST MODSI.

3.2.7. IlporaocTuueckue oneHkun (hoHOBbIX M3MeHeHuii ypoBHs Kacnmiickoro mops
HA CPOKH 5 JieT u 0osiee

AKTyaJIbHOCTb 3TOI MpoOJieMbl 00YCIIOBJIEHA T€M, YTO B IPOIIJIOM CTOJETUU
B YPOBEHHOM pexuMe Kacmuiickoro Mopsi 0oTMeJasaoch JABa dKCTpeMaabHBIX SIBJIC-
HUSI, UMEBIINE IpaMaTUUeCKUe MOCICACTBUS: aHOMAJIbHOE MaJAcHUE YPOBHS MOpPS
B niepuon ¢ 1930 mo 1977 r. moutu Ha 3,2 M 1 BCJIe 32 9TUM aHOMAJIbHbIN MTOIBEM B
nepuon ¢ 1978 mo 1995 r. mouTu Ha 2,5 M.

IIpu 3TOM Kak 3KCTpeMalbHOE MOHIKEHUE, TaK M 3KCTPEeMaJIbHBIM MOIBbEM
VKM okazanu oguHaKOBO OTpUIIATEIbHOE BO3ACHCTBME HA BCE aCMEKThl JKU3HE-
NEeSITeTbHOCTU CTPaH KacCIUMMCKOTO peruoHa. OTO 0OCTOSITEIBLCTBO MOCIYXKUIIO T10-
BOJOM [IJISI TIOSIBJICHMST OOJIBIIIOTO KOJIMYECTBA pabOT, MOCBAIICHHBIX MCCIEI0BAHUIO
MPUIMH aHOMaJIbHBIX Kojebanuit YKM u ux nmporHosy [7—10, 22, 82, 109, 133, 135,
165, 168, 176, 178, 179]. ®usnyecku HauboJjiee 0OOCHOBAHHBIMU METOAAMU J0JITO-
CpOYHOTO MporHo3a Konebanuii YKM sBistioTcss MeTOIbl, OCHOBaHHBIE Ha pacyeTe
BogHoro OanaHca Kacrnmiickoro mopsi. Ho, K coXxasieHr10, 3T METOIbI TTPUMEHUMBI
JIJI cocTaBieHus TTporHo3oB YKM Ha cpoku He OoJjiee roaa.

Haubonee pealuCTUYHBIN MOAXOA ST pa3pabOTKX MPOTHOCTUYECKUX OILEHOK
n3meHeHnii YKM Ha OoJibire cpoku (0T HECKONIbKUX JIET A0 HECKOJIBKUX AECITKOB
JIET) COCTOMUT B TOMCKE aCMHXPOHHBIX KOPPEISIIMOHHBIX CBSI3€il MEXIy MHTErpab-
HBIMU 3HaueHUsIMHU KonebaHuii YKM 1 MHTerpaabHbIMU XapaKTepUCTUKAMU aTMO-
cepHOI LUPKYJISLINHA.

OnHMMHU U3 TIEPBBIX TAaKOW MOAXOA K pa3pabOTKe CBEPXIO0JTOCPOYHOIO IPO-
rHo3a YKM npumenunu H. A. beaunckuii u I. T1. Kanunun [22, 82], KoTopbie elie
B 40-X rogax mpoIIOTo CTOJETUS TToKa3anu, 4To Kojiebanuss YKM TecHOo cBsI3aHbBI C
MHTEHCUBHOCTBIO IMKJIOHUYECKON M aHTUILIMKJIOHUYECKON AeATeIbHOCTU Hal Tep-
putopueii CeBepHoii AtiaHTUKU U EBponibl. OHM yCTaHOBUIIM JOCTATOYHO TECHYIO
ACMHXPOHHYIO CBSI3b MEXIy MHTETpaIbHBIMU BelMnuMHaMu Y KM 1 MHTerpajabHbIMU
BeJIMYMHAMM MHIEKCOB aTMOC(hepHO IMPKYIsAuu (B hopMme bennmHckoro) ¢ Bpe-
MEHHBIM CABUIOM, PaBHBIM 5—6 rogaM. DTta CBs3b ObljIa MOJIOXKEHA B OCHOBY METO/1a
nporHo3a YKM Ha 5—6 jeT, KOTOpBIil B TedeHWe MHOTHMX JIET YCIEIIHO ITpUMeE-
HSUICSL B ollepaTUBHOI MpakTtuke InapomerieHrpa Poccun. 3a 30-n1eTHHMiT mepuon
(1952—1982 rr.) cpenHssT ONpaBIbIBAEMOCTb MPOTHO30B cocTtaBwia 77 %. Dth uc-
cJed0oBaHUs B JajbHEHIIIeM MOIYYUInd pa3BuTue B padorax [9, 178, 210—212]. dasa
aTOTO Mcnojb3oBajcsa 100-1eTHUI apXUB CUHOTITUYECKUX KapT U HaOJIOJeHUI 3a
ypoBHeM Kacrnuiickoro mMops.

B ocHOBY ucciienoBaHmii ObLJ1a MOJIOKEHA TUIIOTE3a O TOM, 4TO peakiust YKM
Ha aHOMaJIbHbIe aTMOC(hEpPHBIC IMPOLIECCHl HACTYMAET He cpa3sy, a C TeM WU UHBIM
3amas3ablBaHueM. 3ajaya COCTOMT JIMIIb B OINpeNeJeHUM BPEMEHM amanTalluu

114



VKM K uameHuBIIKUMCS (popMaMm aTMOCHEpHON LMPKYISLIUNA, KOTOPOE MEHSIETCs
B IOBOJILHO IIMPOKOM BPEMEHHOM JIMaria30He U MOXKET UMETh IIPOrHOCTUYECKOE 3Ha-
YeHHUe.

Hanpumep, B padore [135] nenaeTcsd momnbITKa UCIOJb30BaTh B KaUeCTBE Ipe-
JUKTOPOB MHAEKCHI KOJEOAHUN HUPKYISIUUN aTMOC(Eepbl, KOTOPbIE paCCUUThIBA-
IOTCSl TIO0 JaHHBIM reornoTeHuMana uzodapuyeckoin nmosepxHoctu 700 rlla [222] u
nyonukywoTcs B bionnereHe mo auarHo3y kiaumarta [227]. B paccmoTpeHue BBO-
JSITCS MHIAEKCHI CAEAYIONIMX KojebaHuil (0003HaueHUsT MPUHSTHI coryacHo [227]):
NAO — ceBepoatiiaHTUueckoe kojedanue; EA — BOCTOYHO-aTJIaHTUUYECKOE KOJe-
o6anue (BAK); EA-Jet — BAK-cTpyiiHoe TeueHue; EA/WR — konebanue BoctouHas
Atnantuka — 3anagHasa Poccusi; SCA — ckanauHaBckoe KonebaHue; POL — kose-
OaHue moJisipHast oonacth — EBpasust; PNA — konebanue Tuxuii okeaH — CeBepHasi
Awmepuka; SOI — 1oxxHoe Konebanue. Kpome Toro, misi xapakKTepuCTUKU LIUPKYJIs-
UMM B HUKHUX CJIOSIX Tporocdepsl ucnosb3yercsa uuaeke NAO, , KOTOpbIii paccym-
TBIBA€TCS MO MPU3EeMHOMY IaBjiaeHuo [240] .

BaxkxHbIM TpeGOBaHMEM K COBOKYITHOCTH MPEIUKTOPOB SIBJISIETCSI OTpaHUYCHUE
CITEKTPaJIbHOT'O COCTaBa B UCXOAHBIX psiaax. Kak u3BecTHO, aTMOChepHbIE TBUKEHMS
M JI0JITOIIeproiHbIe KosebaHuss Y KM uMeroT pa3Hble BpeMeHHbIE 1 IIPOCTPAHCTBEH-
HbIe MacIITaObl. AHAJIU3 BHYTPEHHEN CTPYKTYphl BpeMeHHBIX psiioB YKM u xapakTe-
PUCTUK aTMOCGhEPHON IUPKYIISILIUY, BBIITOJIHSIEMBI C IIOMOIIBIO METOA CIIEKTPaIb-
HOTO pa3JIoXeHMsI, IT03BOJIIET YCTAHOBUTD, KakKasl 10Jis1 MH(OpMaLMK O I10Jie JaHHOM
BEJIMYMHBI TPUXOAUTCS HA T€ WM MHbIE MACILITA0bI JBUXKEHUS.

B pazHooOpa3uu rnpueMoB yuyeTta BAUSHUS aTMoc(epHoi LupKyasuun Ha YKM
3aJI0KEHBI OOJIbIINE BOBMOXHOCTU TSI pa3pabOTKU IMTPOTHOCTUYECKUX OILIEHOK M3-
MeHeHuss YKM, paciivpeHus rpaHull KCIIOJIb30BaHUS METEOPOJIOrMUeCKOil MH(DOP-
Maruu npu npordoze YKM Ha paznuunbie cpoku. [TosBisieTcss BO3MOXKHOCTD T10-
CTPOEHMS MepapXrUUeCKOil 10 3a0IarOBPEMEHHOCTH U CTEIIEHU 0000IIEeHUST CUCTEMbI
CBEPXIO0JITOCPOUYHBIX CHELIUATU3UPOBAHHBIX OLICHOK (DOHOBbIX U3MeHeHuit YKM. B
HacTosillee BpeMsl B METOAMYECKOM IlJIaHe pa3dpaboTaHa cUCTeMa MPOTHOCTUYECKUX
OLIEHOK (poHOBBIX M3MeHeHni YKM Ha cpokn 5—6, 12 u 18 ner.

[TorcK aCMHXPOHHBIX CBSI3€ii BBIIMOTHSLICS HAa OCHOBE CTATUCTMYECKOTO aHaIn3a
MCXOIHBIX BpeMEeHHBIX psiioB YKM M xapakTepucTUK aTMOCHEpHON IIUPKYISIIIU.
ITpu 3TOM 3TU pPsIIbI IPUBOAWINCH B COOTBETCTBUE C MOJEJBIO CTALIMOHAPHOTO CITy-
YalfHOTO TIpoliecca ¢ TeM, YTOObI K HUM MOXKHO ObLIO IIPUMEHSITh armapar MaTeMaTH-
YECKOM CTAaTUCTUKM.

IIporHocTnyeckue ypaBHEHUSI CTPOMIIMCH METOOM ITOIIArOBOM MHOXECTBEH-
HOIi perpeccuu, MOAMGMUIIMPOBAHHBIM ITyTEM MCITOJIB30BAaHUS IIPOLIEAYPhl CKOJIb3sI-
LIETO OLIEHWBaHUs MHMOPMATUBHBIX MPEAMKTOPOB, MOJHOIO Iepedopa BO3MOXHBIX
PErpecCUOHHBIX MOJIeJIel K 0TOOpa U3 HUX HauboJiee ONTUMAaJIbHOI.

PaboTa coCTOUT U3 YeThIpeX 3TAroB.

Ha nepBoM 3tare popMUpYIOTCS MCXOAHBIE BPEMEHHBIE PSIIbI CPETHUX TOTOBBIX
3HayeHUit YKM M cpeqHUX TOJ0BbIX 3HAYECHUI KOJMYECTBEHHBIX XapaKTePUCTUK
aTMochepHoil upKyasuud. Ha BTopoM aTamne mpoBOAUTCS BpeMeHHas GhuiIbTpa-
LIUsI UCXOMHBIX PSIIOB € MOCJEAYIOIel MPOBEPKO HAa CTAlMOHAPHOCTh U «HOP-
MaJbHOCTh». Ha TpeTbeM aTalle MOAroTaBIMBAIOTCS PSAbl MpeAUKTaHTa U IIpe-
JIUKTOPOB, IO KOTOPBIM PACCYMTHIBAIOTCS IMTPOrHOCTUYECKME YPABHEHMS U OLICHM -
BaeTCs MX CTaTUCTUYECKasl TOCTOBEPHOCTh. Ha yeTBepTOM 3Tarme 1o ypaBHEHMSIM
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perpeccuu BBIOJIHSIOTCS pacueThl (PoHOBBIX M3MeHeHni Y KM Ha paziudHbie CpOKU
M OCYIIIECTBJISIETCS MX OKCIIEPTHAs OLICHKA.

B kauecTBe MCXOMHOro MaTepuraa UCIOJb30BaJIMCh CPOYHbIE TaHHbIe HaOJII0/1e-
HUII 32 ypOBHEM MOpsI 110 Boarocty Maxaukaia, obecrieunBaroiieM Haubosiee JIMH-
HBII sl HEMPEPBbIBHBIX HAOMIOACHUI Ha pOCCUIICKOM TTobepexkbe Kacnumiickoro Mo-
ps (c 1900 r. mo HacTosiee Bpemsi). [To 3TUM HaHHBIM PacCUUTHIBAIUCH CPEIHUE
TOJIOBbIC 3HAUEHMST YPOBHS MODsI.

Ha puc. 3.18 nmokazan mHorojieTHuit xon YKM mno maHHbIM Boamnocta Maxau-
Kaya. M3 prcyHKa XOpoIllo BUIHO, YTO BeKOBO# xon YKM uMeeT SIBHO HEJIMHEHHBII
XapakTep, M HallpsIMyI0 K HEMY HeJIb3s IIPUMEHSATh METONIbI CTATUCTUYECKO obpa-
0OTKH.
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Puc. 3.18. Mnozosemuuii xo0 YKM no eéoonocmy Maxaukana.
1lo ocu opounam omaoxcenst 3navenus YKM (6 cm) nao edunvim Hysem Kacnuiickoeo
mops, pasHvim —28,00 m, a no ocu abcytcc — 200bl

YToObI MpUBECTU UCXOAHBIE Psiibl HaOMoAeHU 3a YKM K KBazucTalimoHapHO-
MY BULY, B JAHHOM UCCJIEIOBAHUU HUCIOJIb30BAIUCH HE A0COMIOTHBIE 3HAYEHUS YPOB-
Hel, a UX TOI0BbIE MTPUPAILEHUS, KOTOPbIE OMPENESIUChH MyTEM MOCIeI0BATEILHOTO
BBIYUTAHUSI CPEIHETO TOAOBOTO YPOBHS MPENIIECTBYIONIETO ToJa U3 CPEIHETO TOI0-
BOTO YPOBHA TeKyllero rouna, T.e. AH = H, — H,_|. B pe3ysibrate IpuMeHeHUs1 TaKOU
MPOLEAYPHl MHOTOJIETHUH XOJ TOMOBBIX Mpupaienuit Y KM npuobperaet xapakrep
KBa3UCTALMOHAPHOTO CIYYaliHOrO mpolecca ¢ HE3HAYUTEIbHBIM MOJIOXUTEIbHBIM
tpeHaoM (puc. 3.19).

[nst onucanusi atMochepHbIX MpolieccoB Ha CeBepHOM TMOJyIIapuy paccMar-
PUBAJIUCH MOJISI AHOMAJIUU MPU3EMHOTO aTMOC(HEPHOTO NaBAEHUS IS OTAEIbHBIX
cektopoB CeBepHOro mosymiapusi. B mpeiesax Kaxaoro cekTopa ToJisi MpeacTaB-
JISUTUCh aHAJIUTUYECKU C TTIOMOILBIO METOMA Pa3J0XEHUS B PSIbI MO €CTECTBEHHBIM
oproroHanbHbIM pyHKUIMAM (EOD). Kosdduumentsl unenos psaaa B, (rae i — no-
PSIIKOBBINE HOMEP) UCTOAB30BATUCH B JATbHEUIIEM B KAYECTBE KOJIUYECTBEHHBIX T10-
Kazatesieil aTMochepHON MUPKYIAIUU. DTOT METOJ TTO3BOJISIET Hanbojee TOYHO B
CTaTUCTUYECKOM CMBICJIE OMUCATh paccCMaTPUBAEMOE IMOJ€ MAJIbIM YUCIOM WIEHOB
pasnoxeHus. [lepBbie WwieHbl psaa, coaepxalue MHGOPMaLMIO O HaYalbHOU daze u
AMIUIUTYIe KPYMHOMACIITAOHBIX MTPOLIECCOB, OMHOBPEMEHHO SIBJISIIOTCS. HOCUTESIMU
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Puc. 3.19. Ipaghuk epemennozco xooa eodoewix npupawenuti YKM u eco mpeno.
1lo ocu opounam omaoxcersl 3HaueHus 20008bix npupaweruit YKM (cm),
a no ocu abcyucc — 200bl

CPaBHUTEIBHO IOJTOBPEMEHHON METCOPOJIOTUUECKON IMaMsITH, YTO BeChMa BaXKHO
IJIST BBITIOJTHEHUS TIOCTaBJICHHOU 3amadyu. ApXUB ITOMECSTYHBIX TaHHBIX KO3(hOUIII-
€HTOB pasoxeHus B g natu cekropos CesepHoro mnoJyinapus, HaunHas ¢ 1910 r.,
peryisipHo nonosiHgercs B [uapomeTieHTpe Poccun u MCIoOab3yeTes IS pELIeHUs
METOIMYECKUX 1 OTIePATUBHBIX IIPOTHOCTUUECKMX 3a1ad.

COBMeCTHBIN aHaJIM3 BpeMEHHOro Xoaa Koad@uireHToB pasnoxeHus 1 YKM
TOKAa3bIBACT, YTO MMEIOTCS CYIIIECTBEHHBIC PA3IMYMS B XapaKTepe aTMOC(hEPHBIX TIPO-
IIECCOB B OTAEIBHBIX CEKTOpaxX U MX BIMSHHUU Ha YPOBEHHBIN pexxnm Kacmnumiickoro
MopsI. BHITTOTHEHHBIN aHalM3 MTOKA3bIBaeT, YTO MPOAOJLKUTEIbHBIC TTOHIDKCHUS 1
noBeimeHnsT YKM cBsI3aHBI ¢ MaJTOBOOHBIMUA M MHOTOBOMHBIMU TTepruogaMu. Kak
M3BECTHO, 3aCYLJIMBbIE TOJAbl XapaKTepU3YIOTCs MpeodiagaHueM aHTULIMKJIOHUYE-
CKOI1 TIOroabl M (hOPMHUPOBAHUEM KPYITHBIX TTOJOXUTEIBHBIX aHOMAJIMI TeMIlepaTy-
pPBI BO3IyXa, TOTAa KaK MHOTOBOIHBIC TOIBI CBSI3aHBI C MIPeo0IagaHueM TOXKIIMBOM
TIOTOABI, OOYCIIOBJICHHON IMUKIOHMISCKAM BBIHOCOM BJIAKHBIX BO3MYIITHBIX MAacC C
ATJIIaHTUKHM U U3 TPOIMYECKUX paitoHOB. HecMoTpst Ha MHOTOOOpa3ne B M3MEHEHUSIX
KOJIMYECTBA OCAIKOB BO BPEMEHM M MPOCTPAHCTBE, B 11e1oM Ha CeBepHOM ITOIyIIa-
pUM OTMEYAJIOCh 00IIIee YMeHbBIIIeHIe KoamdecTBa ocankoBs mmocie 1930 roma. O6 aToM
CBUIIETEJILCTBYET YMEHBIIICHNE CTOKA KPYITHBIX peK 1 pe3koe naneHne Y KM. Crenyer
OTMETUTh, 4TO 1930 I. IBMJICST HAUYaJIOM OCOOEHHO OTYCTIMBO BHIPAKEHHOTO TTOTETIIC-
HUS B APKTHKE, 9TO OTPa3MJIOCh Ha YMEHBIICHUM JIEAOBUTOCTU MOPEI apKTUIECKOTO
Oacceitna. [lepuon, npenmectByomuit 1930 ., OTHOCUTCSI K MHOTOBOJZHOMY, a TO-
CJICIyTOIIe TONBI BIUIOTH M0 1977 I. — K MamoBogHOMY Tieprony. Cleayommuit mepu-
on — ¢ 1978 1. mo HacTosIIee BpeMsI — SIBJISICTCSI MHOTOBOITHBIM.

B pesynbraTe aHanmm3a OBLIO BBISIBIEHO, YTO M3 IIATU CEKTOPOB HanboJjiee MH-
(opMaTUBHBIMHU TSI PEIICHMS TTOCTABICHHON 3aMaui OKa3ajJuCh MEPBHIA U BTOPOU
CEKTOPBI, KOTOPBIE M OBLIN TIPUHSITHI IJIST TaJIbHEHIIIEro UCCIeIOBaHNA.

IlepBhIii cekTOp OXxBaThIBaeT akBaTopuio CeBepHON ATIAHTUKHU OT 5° 3.1. OO
80° 3.1. IIpuMbIKaOMMit K HEMY BTOpPOil CeKTOp oxBaThiBaeT EBpomy u 3aman-
Hy10 yacTh Azum 10 70° B.1. Koadduument B, xapakrepusyeT cpenHue 3HaYEHUS
aHOMaJIMil 1aBJIeHUA 11 Beero cekropa. Ilpu B >0 B COOTBETCTBYIOLIEM CEKTOPE
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npeobiagaeT UIMKIOHUYECKAs NeATENbHOCTh, a Npu B < 0 — aHTULIMKIOHMYECKas.
Kosdduuuments: B, u B, XapakTepu3yroT UHTEHCUBHOCTb ¥ HAITPaBJIEHUE 30HATLHOTO
(B,) 1 mepunuonanbHoro (B,) mepeHoca BosaymHbx Macc. Ilpu B >0 mpoucxoaut
ocnabyieHue o0uIell [UPKY/ISIIUK aTMOchepsl, MpeodianaeT aHTULIMKIOHUYECKast
JeSITEIbHOCTD, YTO OOBIYHO BEAET 3a COOOI YMEHBIIIEHNE OCAIKOB U YBEIUYEHHUE UC-
napenus. I[Tpu B, < 0 mpoucxonnt ycusenue ob1Lel LIUPKYIALUI aTMOCHEDLI B CPEN-
HUX IIXPOTaX. DTO OOBIYHO NPUBOIUT K YCHJICHUIO [IMKJIOHMYECKOM AeSITCIbBHOCTH U,
COOTBETCTBEHHO, K YBEJIMYEHUIO OCAIKOB M YMEHbBIIICHUIO UCITAPEHUS.

ITpu B,>0 npoucxoaut MeEpUANOHAJIBbHbINA MEPEHOC XOJTOIHOIO U CYXOTO BO3y-
Xa ¢ apkTuyeckoro 6acceitna. Hao6oport, npu B,< 0 mpoucxoanT MepuanoHanbHbIMA
BBIHOC TEILIOTO M BJIAXKHOTO BO3IyXa B CPEIHME IIUPOTHI U3 TPOIUMKOB. DTOT KOA(D-
(buiIMeHT, B YaCTHOCTU, CBSI3aH C BBIXOJAOM IOXXHBIX IIMKJIOHOB, KOTOPbIE MTPUHOCST
Ha BonocOopHbIi 6acceliH Kacnust u Boaru 6osbliioe KoJudecTBO 0CaJKOB, OCOOEH-
HO B 3uMHee Bpems. Koaduuuent B, onuceiBaeT nmpocroe 1e(opMauroOHHOE MOJe
pacripeieJieHIsI aHOMaJIMi TaBJIeHUsI HaJ COOTBETCTBYIOIIMM ceKTopoM. Koaddu-
LIMEHTHI 00Jiee BBICOKOIO ITOPSAKA OMMCHIBAIOT CIOXHBIE AehOopMallMOHHBIE TTOJI,
U uX 3QhEeKT Ha XapakTep IMIAPOMETEOPOIOTMIECKUX MTPOIECCOB Ha BOAOCOOPHOM
OacceitHe Kacnius TpynHo noanaercst GU3NYECKO UHTEPIIpETAIIUN.

IMoaToMy B pacueT NpMHUMAJIKCh TOJBKO IEPBbIe YeThipe Kod3dhduiimeHTa pas-
noxenus (B, B,, B,, B,). MHOrojneTHmit X0 ron0BbIX 3HAYEHUI KO3(pPULIMEHTOB B,,
TaKKe KaK M XOJ TofoBbIX IpupaiieHuii YKM, mpencraBisieT KBa3ucTallMOHAPHBINA
ciy4aiiHbIil mpoliecc. B kadectBe mpuMepa Ha puc. 3.20 moka3aHbl KpUBbIE MHOTO-
JIETHETO X071a K03(D(PULUMEHTOB pasnoxeHus B, mia 1-ro cexropa. 1o BHEIIHEMY By
STU KPUBbIE MTOXOXHM Ha IOCJIEN0BaTeIbHOCTh CTOXaCTUUECKUX KOJIeOaHUM pa3iny-
HOI IPOIOJIKUTEIPHOCTH, Ha3bIBAEMBIX IIUKJIAMU CO CJIA00 BBIPAXKEHHBIMU TTOJIOXKM -
TEJIbHBIMU WJIM OTPULIATEIbHBIMU TPEHAAMMU.
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Puc. 3.20. Ipaux mnozonemneeo xoda Ko3¢pguyuenmoé B, 011 nepeoeo cekmopa.
Ilo ocu opouram omaoicensl snauenus B, 6 ycaoenbix edunuyax, a no ocu abcyucc —
200b1. (CrutomHas TMHKSA — B, METKUii yHKTUP — B, ToueuHslit myHKTHP — B,

Y KPYITHBIIA MyHKTUP — B.,)
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ITo rpadukam (puc. 3.19 u 3.20) BU3yaabHO TPYIHO OOHAPYXKUTh KaKue-11bo 3a-
KOHOMEPHOCTHU BO BPEMEHHOM XOJIe paccMaTpUBaeMbIX BeJUYUH. X U3MeHeHus OT
rojia K rofay mporCXOAsT XaOTUYHO U B JJOBOJILHO IIIMPOKUX Mpeeiax.

[leprogorpamMmsbl, aBTOKOPPEISILIMOHHBIE (YHKIIMU U QYHKIUK CIIEKTPaJIbHOM
IUIOTHOCTU MCXOAHBIX PSIIOB OOHApY>XKMBAIOT CYIIECTBOBAHUE MOJUMLIMKIMYHOCTU
mmpoliecca, 4To, IMO-BUIMMOMY, OOYCIIOBJIEHO HE CTOJIbKO BO3ACHCTBUEM BHEIIHUX
(hakTOpOB, CKOJBKO PE3YABTATOM CYIEPIO3UIIMU BBICOKOYACTOTHBIX M HU3KOYACTOT-
HBIX PUTMOB, 3aTYyILIEBBIBAIOIIMX PEAIBHO CYIIIECTBYIOIINE PUTMBI.

J171s1 BBISIBJICHUSI KPYITHOMACIITAaOHBIX aHOMAJIMIA TPUMEHSUIACh IIpoLieIypa Criia-
SKUBaHUS UCXOAHBIX PSIIOB.

B xauecTBe npumepa Ha puc. 3.21 moka3aHbl CIUIaXKeHHbIE KPUBBIEC X014 TOTOBbIX
npupaiieHuii YKM.

6

—4

-6
1920 1930 1940 1950 1960 1970 1980 1990 2000
Puc. 3.21. Cenaxcennas kpueas mHozosemue2o xooa 20006bix npupaujeruii YKM

¢ mpendom. Ilo ocu opounam omaodxiceHsl 3Ha4eHus 20008bix npupaweruit YKM (cm),

a no ocu abcyucc — 200bl

B kauectBe npumMepa Ha puc. 3.22 mokazaHa CrjaxXeHHas KpuBas xona koadhu-
LMeHTa pasioxeHud (B,) s Broporo cekropa.

Ha crimaxkeHHBIX KPUBBIX HanOoOJiee YETKO TPOSIBIISIIOTCS KPYITHBbIE aHOMAaTUKN
KaK B xofe romoBbIx npupaiieHniit YKM (AH), Tak u B xome Ko3(pPUIIMeHTOB pa3-
Joxenus (B) . ITpn aTom xon AH B OCHOBHBIX YepTax MOBTOPSET XapakTep xoaa B, ¢
OTIpe/Ie;ICHHBIMU CIBUTAMY OTHOCUTEIHLHO JAPYT IPYTa.

AHanmM3 TPEeHIIOB CIJIaKEHHBIX KPUBBIX MHOTOJIETHETO XO/la PACCMATPUBAEMbIX
BenmurH 3a nepuon 1923—2002 rT. moka3bIBaeT, YTO HM OJHA W3 BEIMUMH HE UMECT
3HaYMMOTOo TpeHaa. O 3HaKe M BeJIMYMHE TPEHAA MOXHO TOBOPUTH TOJBKO B CTaTHC-
TUYECKOM cMbiciie. VI XOTsI TpeHIbI BhIPAXKeHBI CJ1a0o, IS KOPPEKTHOCTU OHU KC-
KJTIO4auCh. [IJIst 9TOTO MO YpaBHEHUSIM PETPEeCCUM OTpee/sUINCh 3HAUeHUsT TpeH1a
Ha KaXIbIil TOMl, KOTOPBIE 3aT€M BBIUUTATUCH U3 UCXOTHOTO PSIa.

IMpoBepka Ha HOPMATBLHOCTD BBITIOJHSIIACH MMYTEM pacdyeTa TUCTOIPAMM IM-
MUPUYECKOTO pacripelesieHust ¢ HaJOXEHHOW Ha HUX TEOPETUUYECKOU KPUBOU
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Puc. 3.22. Cenaxcennas kpueas mnoeonemnezo xo0a Kodgpuyuenma pasnoxcerus (B)
(emopoii cexkmop). Ilo ocu opouram omaodicenvl ceaaniceHHble 3Ha4enus Kodgppuyuenma
(B,) 6 ycaosnbix edunuyax, a no ocu abcyucc — 200bl

HopMajbHOro pacnpeaeneHusi. Ha puc. 3.23 nmokazaHa ructorpaMma Crjia>keHHBIX
3HaYeHUI rogoBbIX NMpupameHuii YKM ¢ HajloXeHHOW HOPMaJIbHOI MJIOTHOCTBIO
pacrpeaeaeHus; BUIHO TOCTAaTOUHO XOPOIllee COOTBETCTBHE IMIUPUUECKOTO pacrpe-
JeJIeHUSI TEOPETUUYECKOM KPUBOI HOPMAJILHOTO pacIipeaeIeHus.
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JnvHa uHTepBana rpynnupoBku 10

Puc. 3.23. Tucmoepamma cenaxcenHbix 3HaveHuil 200068vix npupauweruti YKM
C HAN0JICEHHOU HOPMAAbHOU NAOMHOCIbIO PACHPeOeseHUs

Jl71s1 BBIABJIEHNS BHYTPEHHEN CTPYKTYpPBI CIiIakeHHbIX psnoB AH u B, Gbutn pac-
CYMTaHBI (PYHKIINHN CIIEKTPATbHOM INIOTHOCTHA U UX aBTOKOPPEIISIIMOHHBIC (DYHKIINH.
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Yto KacaeTcsl OILEHKM CIEKTPOB CIVIAXKEHHBIX PSIIOB, TO OHU OTJIMYAIOTCS OT-
CYTCTBUEM OOJIBIIIOTO YMCIa MMKOB, a CAMU CIIEKTPaJbHbIe KPUBbIE UMEIOT IJIATKUIA
BUJI. AHAJIM3 TTIOKA3bIBACT, YTO HA BCEX CIEKTPaX BBIAC/ISIOTCS CTATUCTUYECKU 3HAYM -
MbI€ MAKCUMYMBI, COOTBETCTBYIOILIME 5, 12 1 18-1eTHE!t UIMKIMYHOCTH.

Ha puc. 3.24 B KauecTBe npumMmepa npuBeneHa QYHKIMS CIIeKTpaJbHOM TJIOT-
HOCTH CIVIaXXeHHOI KpUBOI Xo1a rogoBbix NpupaiieHuiit YKM, a Ha puc. 3.25 — co-
OTBETCTBYIOIIAs €ii aBTOKOPPEISAIIMOHHAS (DYHKIIMS.
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Puc. 3.24. Oynkyus cnekmparvHoil nA0mHocmu 20008bix npupaujeruii YKM
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Puc. 3.25. Koppenrsuuonnas yHKuuUs ceaaniceHHoll Kpugoi MHO20AemHe20 X00a
20006bix npupauenuti YKM

Br100pouyHbBIE OLICHKM aBTOKOPPEISIIMOHHON (DYHKIIMU TOMOBBIX MpPHUpaIleHUN
VKM mniepexonaT uepe3 HyJeBOe 3HaUeHUE B CpeaHeM Ha casure 5, 12 u 18 jet. Oto
CBUAETEIBCTBYET O BO3MOXKHOCTH TporHo3a YKM ¢ cooTBeTCTByIOIIEH 3a0J1aroBpe-
MEHHOCTbIO 10 TIPEABICTOPUY aTMOC(EPHBIX ITPOLIECCOB.

[1pu pazpaboTke MOAEIN CBEPXI0JITOCPOUYHOTO MPOrHo3a (POHOBBIX U3MEHEHUIT
VKM Ha Gonblide CpoKu KUCIOJb30BAIMCh MHTETPAJbHbBIE XapaKTepPUCTUKN MaKpoO-
mpoliecca, ONMMChIBaIONIMe O0IIMe KpyImHOMacIITabHble aTMOC(epHbIE MPOIECCh
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M IIpoLiecChl aHOMaJIbHBIX U3MeHeHuin YKM, T.e. «ocHOBHOI1 (hoH». B KauecTBe mnpe-
JIUKTaHTa MCIIOJIb30BAIMCh MHTETPaJbHbIE BEJIMUMHBI OTKJIOHEHUI OT HOPMBI TO/I0-

BbIX npupamieHuii YKM Z(AH —AH), a B KauecTBe MPeAUKTOPOB — UHTETPaJIbHbIE
3HAYEHUS OTKJIIOHEHUI KO3(M@UIIMEHTOB pa3iokeHus1 bapuueckux mojeil mo EO®
OT HOPMBI Z (AB - AB).

[IpeauKTaHT ¥ HIPEIUKTOPLI MOJYYATUCh IIyTEM CKOJIb3SIIEr0 CyMMUPOBAHUS
o 5, 12 uan 18-j1eTsIM B 3aBUCUMOCTH OT TOTO, C KaKOii 3a0J1arOBPEMEHHOCTBIO CO-
CTaBJISICTCS IPOrHO3. 3aTeM CTPOMIOCH IIPOTHOCTUYECKOE YPaBHEHUE BUIA

> (AH -AH), = {(D.(AB, - AB), ,, . (3.105)

JI1st TOCTpOEHUST TIPOTHOCTUYECKUX YPAaBHEHUI psi HAKOTIJIEHHBIX CYMM OT-
KJIOHeHUIi TogoBbIX mpupaiieHuii YKM caBurajics Ha BeJIMYMHY, COOTBETCTBYIOILYIO
3a01arOBPEMEHHOCTHU TTPOrHO3a, 110 OTHOIIEHUIO K PsIIy HAKOTIJIEHHBIX CYMM OTKJIO-
HEeHMI 3HaUYeHM AB, , Tociie Yero psabl BbIpaBHUBAIUC.

‘VpaBHeHue 1151 NporHos3a (hoHOoBbIX U3MeHeHnit YKM Ha 12 jieT Bnepea uMeeT BUj,

y=0,6713B, —0,6243B," +0,639B) +0,6689B.' +3,6567B, —7,4686.  (3.106)

B Ta6m. 3.14 IPpUBCACHDBI CTATUCTUYCCKNEC OLICHKN HAACXKHOCTU 3TOTI'O YPABHCHMA.

Taommna 3.14
Cmamucmuueckue OUeHKU HA0eICHOCMU NPOCHOCMUYECK020 YPAGHeHUS

AT
(roxs1) R o S Slo P 0 (%) N n
12 0,945 61,434 | 20,901 0,340 0,940 95 66 5

B aroii Tabauue AT — 3a61aroBpeMeHHOCTh MPOrHo3a; R — Ko3MULMEHT KOp-
peJsilii; ¢ — CpeaHee KBaJpaTUIHOE OTKIOHEHWE MPOTHO3UPYEMOW BEJMYUHBI OT
CpeIHEro MHOTOJIETHETO 3HaUeHUsI; S — cpeHee KBaapaTuieckoe OTKIOHeHue; S/ o —
BEJIMYMHA, XapaKTePU3YIOIasl BEIMTPBIII B pacIipefe/eHUH TTOTPEeIIHOCTe, KOTOPBI
JaeT METOJI TIPOrHO3a 10 CPAaBHEHMIO C pacIipeesieHUeM MOTPelTHOCTel KiIMMaTuie-
CKOTO TIPOTHO3a. B KauecTBe T0MyCTUMOI TTOTPENTHOCTH TIPU OLIEHKE CTaTUCTUYECKOTO
MPOTrHO3a NpUHUMasack BenmanHa 0,670; p — KOPPEeIIMOHHOE OTHOIICHUE, XapaK-
Tepu3ylollee JUHEMHOCTb ypaBHEHUsI (ITPY CTPOTOI JTMHEWHOCTU 3HAYEHWE KOppesi-
LIMOHHOTO OTHOLIEHMSI cOBMNaaaeT ¢ Koa(hGULUHUEHTOM Koppeasuuu); Q — obecrnedeH-
HOCTb ypaBHeHUs (MeTona); N — [UIMHa psifia, 110 KOTOPOMY MOCTPOSHO MPOTHOCTHYE-
CKOE ypaBHEHMUE; 1 — KOJIMIECTBO MTPEIUKTOPOB.

Ha puc. 3.26 npencraBieH BpeMEHHOM X0 GaKTUYECKUX U PACCUUTAHHBIX 3HA-
YEHUIt, HAKOTUIEHHbIX MO [2-71eTusIM CyMM ronoBbIx npupaiueHuii YKM, u nporHo3s
1o 2014 rona.

Pacuetr cymmapHoro npupaiieHust YKM 3a 12 et no ypaBHeHuto (3.97) ocy-
LIECTBJISIETCSI C TTOMOIIIBIO MPOIEAYPHI CKOJIB3SIIEro OlleHUBaHU. TaKoil moaxon
HUCKJIIOYaeT HEOOXOMUMOCTh 00sI3aTeJIbHON MPOBEPKM MPOTHOCTUYECKOTO YpaBHE-
HUS Ha HE3aBUCHMOM DsiJie, TaK KaK MPOTHOCTMYECKOEe ypaBHEHUE KaXIbIii pa3s
MEePEeCUUTHIBAETCSI 3aHOBO TIO Mepe TMOCTYIUIEHUsI CBexXel MH(pOpMaIluu, YTO T03-
BOJISIET COXPAHUTh CTATUCTUYECKYIO YCTOMUYMBOCTH MTPOTHOCTUYECKOTO YpaBHEHMSI
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Puc. 3.26. Ipagux xoda pakmuueckux (cnAOWHAS AUHUS) U PACHEMHBIX 3HAYCHUI,
HaxkonaeHHbIX no 12-nremusm cymm 200oevix npupaujeruii YKM, u npoernos do 2014 eoda
(NYHKMUpHAs AUHUS)

BO BpeMEHH aBTOMaTWUYeCKH. Takoil mpreM ocobeHHO 3(P(PeKTUBEH, KOTIa IIPUXO-
IATCS UMETH JIEJIO C TIOCTATOYHO OTpaHUYCHHBIMI 00heMaMU BBIOOPOK.

3.3. CucremMa aBTOMATH3MPOBAHHOTO PACYETA ONTHUMAJIBHBIX KYPCOB
IJIaBaHUS CYJI0B

DkoHoMUuecKast 3(pGEeKTUBHOCTD U 0€30ITaCHOCTh pabOThI MOPCKOTO (hyioTa Ha-
CTOJIBKO TECHO CBSI3aHa C TUAPOMETEOPOJIOTUICCKUM COCTOSTHIEM MOPCKOI IIPUPOI-
HOM Cpefbl, YTO CETrOMHS KallMTaHBI CYIOB HE MOTYT OOXOIUTHCS 0€3 COOTBETCTBYIO-
WX PEKOMEHIAIM 0epeTOBBIX MTPOTrHOCTHIECKUX CIIYXKO, a CBOEBPEeMEHHOE TIpe-
IyTIpeXaeHne 00 OIMacCHBIX IMPUPOIHBIX SIBJICHUSIX TTOTOABI HA ATUX MapIIpyTaxX CTaIn
MIPSIMOI COIMaNIbHOM TTOTpeOHOCTRI0. [IpoBoaKa CyTOoB PeKOMEHIYEMBIMHM KypcaMK
TUTaBaHMST Ha OCHOBAaHWU (DaKTHMUECKOUW M MPOTHOCTUYECKON MH(MOPMAILIUN O TTOTOJIe
¥ BOJIHCHHMU OCYIIIECTBIISIETCS YKe Oosee 50 1eT BO MHOTHMX CTpaHaX MUpa U IToKa3aia
cBoto 3¢ dexTuBHOCTL. B Poccum oOcinyXuBaHue CynoB peKOMEHAYEMbIMU KypcaMu
ocyliecTBisieTcs: ¢ 1964 . 1 yxe MHOTHE TOJbI SIBJISIETCS BAXKHOM COCTABIISIIOLIEH [esi-
TEIbHOCTH MOPCKUX IIPOTHOCTUICCKUX TToApa3aesieHnii Pocrumpomera.

Jlnsa pacyeta peKOMEHIYeMbIX KYPCOB IIPUMEHSIOTCS pa3IMIHbIC METOMIBI 1 IO -
XOIbl, U UM IOCBSIIEHa JOCTATOYHO OOIIMpHas auTeparypa [3, 11, 31, 168, 170].
ITo cymecTBy, IMpoBOIKa CYI0B PEKOMEHIOBAHHBIMU KypCcaMM IIPEACTaBIsIET cO00it
TIPOIIeCcC TTPOTHO3UPOBAHMUS TAKOTO Kypca, CIeAYsT KOTOPBIM CyTHO HOJIKHO TIPOMTH B
MaKCHUMaJIbHO OJIATOTIPUSATHBIX YCIOBUSIX ITOTOIBI ¥ BOJTHEHUS U YIIOXKUTCS B TUTAHO-
BBIN Tpacduk. B ycIoBuMsAX Xopoliieii moroapl 1 ¢1a00ro BOJHEHUS Cyna, KaK IIPaBUIIO,
CJICMYIOT KpaTYyalIluM IIyTeM, T.e. Iyroi oombinoro kpyra (JIBK). OmHako Takme 110-
TOJHBIC YCIIOBHUS HAOJIOMAIOTCS TOBOJIBHO PEIKO, B OCHOBHOM B JICTHHI TIEPHOI.

B HacTos1116€ BpeMsI IPOrHOCTUIECKIE OpraHbl PocrimmpomeTa paciioiaramT co-
OTBETCTBYIOIIIMMU MOJESIMU MPOTHO3a MOTOAbI, BOJTHEHUSI U TEUCHUI, HA OCHOBE
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KOTOPBIX MOJIy4aeTcsl IPOrHOCTUYecKas MHMOpMaIIUs O BETPe U BOJTHEHUU IJ100ajIb-
HOTO M perMoHabHOro Maciitabda Ha cpoku oT 120 no 240 4y Bnepen. OHa CITyXKUT OC-
HOBOIi OIepaTUBHOIO OOCIYKMBAaHUS CYyIOB PEKOMEHAYEMBIMU KypcaMU IIJIaBaHUSI.
OO0CIyXMBaHME CYI0B PEKOMEHAYEeMBIMM KypcaMM TUIaBaHMSI CHayaja HauYMHaJIOCh
C UCITOJIb30BaHMS PYyYHBIX (TpachuuecKux) METOIOB pacyeTa, OJHAKO C IOSBICHUEM
DBM cranu pa3pabaThIBaThCsl aBTOMAaTU3MPOBAHHBIC TEXHOJIOTMHU pacuyeTa PeKOMEH-
JIYeMBIX KypCOB.

B Poccuu aBromMaTu3vpoBaHHbBIM METOJ pacdyeTa ONTUMAaJIbHOTO Kypca TUIaBaHusI
CYJIOB Yepe3 OKeaHbl BIepBble ObUI pa3paboTaH B 1965 r. B BeIuMCIUTEIBHOM 1IEHT-
pe AH CCCP H. H. Mouceessim u H. K. BypoBoii. DToT MeToa ObL1 peain3oBaH B
BUJIe MMPOrpaMMHO-TeXHoJIornyeckoro koMmruiekca B I'Y «[unpomeruenTtp Poccun»
K. A. CemennsieBbiM 1 3. K. AGy3sapoBbiM [153].

s perieHus 3aga4y BIOOpa ONTHMAIBHOTO MYTU ObLT MIPUMEHEH METOM M-
HaAMMYECKOIro IporpaMMUpOBaHMs, pa3pabOTaHHBIA TPYIIIOH MaTeMaTHUKOB IO
PYKOBOJCTBOM akanemuka [loHTpsruHa. I1o cpaBHEHUIO ¢ KJIACCUYECKUMU 3aja-
YyaMUu BapuallMOHHOIO MCUYMCIICHMS, JaHHas 3alada objagana Tol OCOOEHHOCTHIO,
YTO OHa IT03BOJIsIJIa OOXOIUTh TaK Ha3bIBaeMbIe «3alIPeTHBIE» 30HBI (OCTPOBA, 30HBI
aiicoeproB u Ap.).

ITosxe B Cankt-Ilerepoypre JI. C. lludpunsiv u O. H. 3eMInHbIM M0 3aJaHUIO
BanTuiickoro MOpcKoro mapoxojacTBa pacdyeT peKOMEHIYeMbIX KypCOB IS CYIIOB,
nepecexkaromnx CeBepHYyO ATIAHTUKY, BBIMOMHSIICA ¢ momoubio ODBM [31]. MeTon
pacueta 6bL1 antpooupoBaH B CeBepo-3anagHoMm YI'MC Pocruapomera.

B 1982—1985 rr. Ha kadenpe mpukiagHO MaTeMaTUkM JlaaibHEBOCTOYHOTO IO-
JutexHuueckoro uHcturyta (JIBITW) b. H. iBaHOBBIM OblIa pa3paboTaHa aBTOMa-
TU3WpPOBaHHAsI CUCTeMa pacyeTa onTUMalibHbIX KypcoB (ACPOK) u B 1986 1. Gbu1a
BHenpeHa B [Ipumopckom YI'MC. Ve B TeueHUe MEPBOTO roja ¢ MOMOILIbIO 3TOM
CHCTEMBI OBUIO OCYIIECTBJIEHO 16 orepaTUBHBIX ITPOBOIOK CyI0B J1aIbHEBOCTOYHOIO
Mopckoro napoxoactsa (JIBMIT) uepes Tuxuii okeaH.

K coxaneHuto, BHeaApeHUE B OIEPATUBHYIO IMPAKTUKY CUCTEMbl aBTOMAaTHU3UPO-
BaHHOTO BbIOOpA ONTUMAJIBHOIO MYTU CYAHA OCJIOXHSIOCH PSIIOM OOCTOSITEIBCTB,
Cpenu KOTOPbIX:

— HeXBaTKa BBIYMUCIUTEIbHBIX MOILIHOCTE DBM;

— OTCYTCTBME HAIe>KHBIX YUCJEHHBIX MOJEJIeii TTOroAbl Y BOJTHEHUS.

DKcryaTupyeMble B Hactosiiee BpeMs B I'Y «IunpometueHTp Poccun» TexHo-
JIOTUM TJI00AJbHOIO IMarHo3a 1M IMpOorHo3a THUAPOMETEOPOJIOrMUECKUX T0JIel, BKIIIO-
Yasi TI0JIsl BOJTHEHMSI, TTIO3BOJIMIIM pa3padboTaTh CUCTEMY aBTOMAaTU3MPOBAHHOIO pacye-
Ta ONTHUMAJIbHBIX KypCOB IUIaBaHUsI CyIOB B OKeaHe HOBOT'O ITOKOJICHUs (pa3paboTdm-
ku 3. K. AdyzspoB u T. C. YUekynaesa) . Huxke naetcs ee onucaHue.

3.3.1. IlocTanoBka 3ama4u

Pemaercs 3amaya morcka ONTUMAaIbHON TPaeKTOPUU IBUKEHUS CyTHA MEXIY
IBYMST (PUKCUPOBAaHHBIMU KOHEYHBIMU TOYKAMU IO KPUTEPUIO MUHMMAJIBLHOTO Bpe-
MEHHU C TOMOIIbIO METOI0B BapUallMOHHOIO MCUYMCICHMS. JIJIsT 3TOro MpUMeEHsIeTCs
JTUHAMMYECKUIT METOI ITPOTpaMMUPOBaHMs, KOTOPBIN MpeACTaBIsIeT UTEPALlMOHHYIO
MPOIIEAYPY, PEATM30BBIBAIOIIYIO TTOCIEAOBATEILHOCTh MpUOIKkeHnii. Kypc u cko-
POCTb CyIHA IIPU 3TOM SIBJISTFOTCSI OCHOBHBIMM 3JIEMEHTAMM CUMCICHMS ONTUMAIbHO-
TO IIyTH, 3aBUCSIIME OT BHICOTHI U HAIIpaBJAECHUS PacIIpOCTPaHEHUsI BETPOBBIX BOJTH.
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IMycTh HavanbHasg TOYKA TPAGKTOPMU CyIHA B HAaUaJbHBIi MOMEHT BPEMEHHU 7,
oyner A(¢,, A,), a KOHeYHasl TOYKA 3TON TPAEKTOPUM B HEKOTOPLIA KOHEYHBIA MO-
MEHT BpeMEHH ¢ OyneT B(¢pp, Ap) . TakuM 06pa3oM, IOJ0XEHUE CyHA B KaXIIbIi MO-
MEHT BPEMEHU f C [, {5] onucbiBaeTcs napoii (¢, A). [eomeTpryeckoe MecTo Touek
MpeaCTaB/sIeT KPUBYIO, COSNMHSIIONIYIO TOUKU A U B . DTa KpuBasi onpeaesieTcss Kak
IyTh WJIX TPAEKTOPUS IBMKEHMS CyaHA. 3ajada COCTOUT B TOM, YTOObI HAMTH TaKylo
TPAeKTOPMIO CYylIHa, KOTOpast ObI COOTBETCTBOBaJa MUHUMAJIbHOMY BPEMEHHU IIePEX0-
Jla cyaHa 13 TOYKU A B TOUKy B . [10CKOJIbKY CyTHO paccMaTpUBaeTCsl Kak MaTepHualib-
Has yacTulla, TO MpeanoJjiaraeTcsi, YT0 CKOPOCTb CyIHA JOCTUIAeT CBOECH BEIMYMHBI
MTHOBEHHO, T.€. Bp€MEHHbIC MHTEPBAJIbl IPUHUMAIOTCS TTPEHEOPEKUMO MaJIbIMU.
Torma TpaeKTopHs ABMXKEHUS CydHA ITOJIy4aeTCsl U3 PElIeHUs CJIEAYIOIIeil CUCTeMbI
HEJIMHEMHBIX TuddepeHIMabHBIX YPaBHEHUI, 3alIMCaHHbBIX B C(DEPUIECKOIM CUCTE-
M€ KOOpIUHAT

i—(tpzl/R-(VSin&), (3.107)
‘2_1: 1/R-(V -cosb), (3.108)
t

rae ¢, A — HuMpoTa v A0arora; R — paauyc 3emin, V' — cKOpocTb XoJa CylHa.

JIBU>KeHMe cynHa, OMUChiBaeMoe cucTeMoi nuddepeHInaNlbHbIX YpaBHEHUI
(3.107, 3.108), ycTaHaBIMBAET CBS3b MEXIY MPONAEHHBIM PACCTOSIHUEM, CKOPOCTHIO
XoJa, KypcoM U BpeMEeHEeM ILIaBaHUSI CyIHa.

PellieHune 3agauyy cOCTOUT B MaTeMaTUYECKOM OIMMCAHUM 3aBUCUMOCTH MOMYJISI
CKOPOCTH XOZa CyAHa V' Kak (PYHKLMM KypCOBOIO yIJIa BOJHBI g,, KOTOPbIA onpe-
JIeJISIeTCsl KaK pa3HOCTh MEXIY KypCOM CyJHa W M HampaBleHUEM paclpoCTpaHeHUsI
BOJIH 4, (q,= W — 4,) . Ilpn Bcex 3a1aHHBIX MCXOIHBIX JaHHBIX TOYHOE pelleHKe 3a/1a-
Yy IOCTUTaeTCs METOAOM JMHAMUYECKOIOo MTPOrpaMMUpPOBaHUs.

OpHako B peajbHbBIX YCIOBUSIX I'MAPOMETEOPOJIOrMYecKe JaHHbIe (B IIEPBYIO
odepelb IMPOrHO3 BOJHEHMST) U3BECTHBI OOBIYHO Ha BpeMs, MEHbIIIEE IIUTEIbHO-
CTU TIJIaBaHUs CydHA JIIOObIM 13 BO3MOXKHBIX MapLIPYyTOB MeXIy nmopTtaMu. [Toatomy
B 3TUX CIy4asiX MPUXOAUTCS MPUMEHSTh CIELIMATbHbIE METOAbI PEIICHUS 3aJauyu.
AJITOpUTM pelieHUs 3aJa4i OCHOBAH Ha OOILEM METO/E OThICKAHUST ONTHMAaJIbHBIX
pelnenwuii [154].

3.3.2. O6mue cBeneHHs O MPOrpaMMHOM KOMILJIEKCe

Hcnonb3yeMble TTOAITPOTPAMMBI:

OpenRemHost — oTKkpbITHE ceaHca CBsI3U ¢ yaajaeHHoi DBM;

OpenRemDB — oTkpbiTHE 6a3 JaHHBIX Ha yaajeHHoit DBM;

RdfcRemDB — uteHue coaepkK1MMoOro ykazaHHOTO 9K3eMILIsIpa 3alucy U3 LUp-
KyJIsipHOTO (baiiia 6a3bl JaHHBIX;

BASIS — mocTpoeHue ceTouHoit obsacTu IJisl pacueTa ONTUMAaJIbHOTO Kypca
KOHKPETHOTO CYy/IHa U pacyeTa KOOPAMHAT ITPOMEXYTOYHBIX TOUEK OTpe3Ka IyTH;

TIME — pacueT BpeMeHHU Tepexoaa CyaHa U3 HayallbHOM B KOHEUHYIO TOYKHU,
KOTOpBIE 3aal0Tcsl reorpachnueCKMMU KOOPIUHATAMM;

CloseRemHost — 3akpbiTHe ceaHca CBsA3M ¢ yaajJeHHoir DBM (omHOBpeMeHHO
3aKPBIBAIOTCS BCE OTKPBIThIC 0a3bl JTaHHBIX);
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INTERP — ounuHeliHass MHTEPIIOJSILMS 3HAYEHU I BLICOTBI M HAlTpaBJIeHUS BET-
POBBIX BOJIH B 3aJaHHYIO TOUKY CETOYHOI 001acTH;

INTERP-PAR — mis1 OMnuHeHOM MHTEPIIONSILUMA B 3aJaHHYIO TOUKY (7151 pa3-
JIMYHBIX CETOK) CKOPOCTH M HaIpaBJIEHUsI BeTpa 10 3alaHHBIM MEPMIMOHAIbHON U
30HAJIbHO COCTABIISIIONIEH BETpa;

cloch u clotchl — nis pacuera gaThl U BpeMEHUM MPUX0Ja CyAHA B IIPOMEXYTOU-
HbIE TOYKM MaplIpyTa CyJIHa.

BxomHbIMU TIOJISIMU T pellIeHUs] 3aa4y BbIOOpa ONTHMMAaJbHOIO Kypca SIBJIsI-
FOTCsI OIlepPaTUBHBIC TJ100aIbHbIC TTOJISI BOJTHEHUSI, pacCudTaHHbIe 110 Moaean AARI-
PD2, u mosist aHanu3a U IPOrHO30B MEPUIMOHATIBLHON M 30HAIIBHOM COCTABJISIIOIINX
BeTpa, pacCUMTaHHBIC IO MojaeJU ob1el nupkyasauuu atmocdepsl (MOLIA) Bepcun
T85L31, onepatuBHO 3KcITyatupyeMoii B I'Y «IuapometueHtp Poccum».

[IporHo3sl mosieit BOJHEHUsI, paCCYMTaHHBIE IO UCXOAHOMY cpoKy 00 4, uMeIoT
3a0J1arOBPEMEHHOCTDb TPOE CYTOK, IO UCXOAHOMY CPOKY 12 4 — 5 cyTOK.

ITockobKy ITPOTHO3bI BOJIHEHMSI BBIITYCKAIOTCSI TOJIBKO Ha CPOK OT 3 10 5 CYTOK,
a Tepexoj CyJaHa Yyepe3 oKeaH MoxeT 3aHuMaTh oT 10 1o 20 cyToK, TO OCTaBIIUACS
OTPE30K MapIlpyTa, JIexXalllluid 3a IpeaeiaMu 3a01aroBpeMeHHOCTH TIPOrHO3a BOJIH,
MPOKJIaIbIBACTCS 10 KpaTyaullieMy pacCTOSIHUIO, T.€. BIOJb IYTM OOJBIIOrO Kpyra
(ABK).

ITporpammuoe cpeactso (ITC) opopmaeHo B Buae padouero mecta (PM) «KYPC
CYJIHA» u mipegHa3HayeHoO ISl MHTEPAKTUBHOM MOATOTOBKM UCXOIHBIX JaHHBIX,
HEOOXOIMMBIX JUISI pacyeTa ONTMMAIbHOIO Kypca B aBTOMAaTU3MPOBAHHOM peEXXUME.
T1C «KYPC CYIIHA» peanusyeT BO3BMOXHOCTU BU3yalIu3allMy BXOAHbIX JaHHBIX. [1C
yctaHoBieHo Ha Windows-2000. PM «KYPC CYIIHA» obecnieunBaeTcs JaHHBIMU OT
cnenytomux bJ1 [160]:

SHOT — guarHoctuyeckue U MpOrHOCTUUECKUE T0JIsI BoTHeHuUs (15 cyToK);

SEL1 — nmporHocTuyeckue moJisi MepUIMOHATBHON 1 30HAJIbHOM COCTaBIISIONINX
BeTpa (5 CyTOK);

S125 — puarHocTUYeCKUe TMOJsT MEPUIMOHATBHON M 30HATbHOM COCTaBISIOLINX
BeTpa (15 cyToK);

ANAL — apxuBaiust IMarHOCTUYECKUX IT0JIei BOITHEHUS (65 CYTOK);

ANAZ — apxuBalysl I[MarHOCTHYECKHX MOJIek BeTpa (65 CyToK).

Jannble 3 apxuBHbIX 0a3 ANAL u ANAZ 1crionb3yloTcs TIpU cUYeTe rmocaepeii-
coBOTO aHanu3a. [Ipu 3TOM ciienyeT OTMETUTh, YTO 3aIllUCh B apXUBBI IIPOU3BOIUTCS
Ha cJIenyIoluii AeHb nocie nosiiaeHus nonei B 6aze SHOT. Bce nepeuncieHHbie
BhILIE 0a3bl exxeaHeBHO MonoaHsoTcs Ha 1Byx DBM: XEONA u XEONB. Ilpu cuete
yepes MporpaMMbl yAaJIEHHOTO OOCTyIa cBsI3b ycTaHaBiauBaeTcss ¢ XEONA, u ToabKo
ecnu cBsa3athes ¢ XEONA He ynanoch, mpoucxoauT nepekiatoueHre Ha XEONB.

PM «KYPC CYAHA» npeacraBieHO Kak rjiaBHOE OKHO Ha paboyeM CToJie
IIK omepaTopa-npoBogYMKa, Ha TTOBEPXHOCTU KOTOPOTO PACIOJIOXEHBI MaHeIu,
TabIUIbI, PYHKIIMOHAIbHOE MEHIO, aKTUBHBIE DJIEMEHTHI, 1011 pegakTopa. Pabo-
yee MecTo «KYPC CYJIHA» nmo3BosisieT ocylieCTBUTh aBTOMaTU3UPOBAHHbBIN pac-
YeT ONTHUMAaJIbHOTO MYTH, a TaKXke c(hoOpMUPOBATH MOCTIeA0BaTEIbHbIC (hailIbl JTaH-
HBIX (Ha BHEITHUX HOCUTEJISIX) JUIS JaJbHEMIIEro UCIojJb30BaHMsI. B HacTosIIee
BpeMsi PM «KYPC CYIHA» ycTaHOBJIEHO B OTAeIe MOPCKUX TMAPOJOTMYECKUX
nporHo3oB [uapoMeriieHTpa Poccru M UCIIONB3YeTCS B PEXUME IKCIIEPUMEHTAb-
HBIX PaCUYETOB.
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Ha skpaH nucriest uiyd Ha MPUHTEP BBIBOAUTCS clieayrolas WHbopMalus o
peiice:

— JIaThbl BbIXOJA U3 MCXOJHOM TOYKU U MPUXO0JA B KOHEUHYIO TOYKY CYTOUHOTO
nepexoja cyaHa (pacueTHBIN 11ar), a TaKKe IaTa Mpuxoaa CyaHa B KOHEUHbIN MTyHKT
TUIaBaHMSI;

— KOOPJIMHATHI MOJOXEHUS CyIHA Ha KaXKIOM PacUueTHOM IlIare;

— KypPC Cy/JIHa Ha KaX/IOM BPEMEHHOM 111are;

— BpeMsI TPOXOXIEHMSI CYIHOM OTpe3Ka MyTHU Ha KaKIOM pacyeToM Iare u oo-
111ee BpeMs Iepexona;

— MPOMIEHHOE PacCTOSIHUE CYTHOM OTpe3Ka IMyTH Ha Ka>KJ0M pacyeTHOM Ilare u
o0111ee pacCTosIHKE, MMPOUIEHHOE CYTHOM OT UCXOJAHOIO MOpTa 0 MopTa Ha3HAYECHUS;

— CpeIHsIsI CKOPOCTb XOAa CyAHA Ha KaXXIOM PacyeTHOM Illare W CpeaHsisl CKOo-
POCTb X0Jia Ha BCEM TepPeXo/Ie;

— (hakTHUYECKME U TIPOTHOCTUYECKUE JaHHBIE O BETPe U BOJTHEHUHU BIOJb Maplil-
pyTa IiaBaHus CyqHa;

— pe3yJIbTaThl MOCAePECOBOro aHaIu3a.

3.3.3. Opranm3anus padouero mecta «KYPC CY/ITHA»

Jlns paboThI C KOMIIBIOTEPHOM IMPOrpaMMOii pacueTa ONTUMAJIBHOTO Kypca CyaHa
HEO0OXOIMMO MMETh B HAIMUMU CIIeayIoIee:

— MepPCOHAJIbHBI KOMIBIOTEP (pekoMeHayeTcs Pentium mociemHero mokoJe-
HUsI) C BBIXOJOM Ha 0a3bl JaHHBIX yaadeHHBIX DBM;

— onepalmoHHyto cuctemy Windows-2000;

— He meHee 100 MB Ha XXecTKoM nucke;

— JOCTYM K yaajeHHbIM DBM ¢ 6azamu TaHHBIX.

Pa3paboranHast cucteMa SIBASIETCS JOCTYITHOM IUISI TIEPCOHATbHBIX KOMIThIOTE-
POB, KOTOpPBIC 3JEKTPOHHBIMU CETSIMU CBSI3aHBI C LIEHTPAJbHBIMU KOMIIBIOTEpaAMU
InaBHOTO BBRIUMCAUTETbHOTO 1IeHTpa (I'BII) 1 1IeHTpain30BaHHBIMU 0a3aMU TaHHBIX
SHOT, SEL1, S125, ANAL, ANAZ. D10 103BOJISIET OCYIIECTBUTH JOBOJBLHO OBICTPYIO
00paTHYIO CBSI3b U ClIeNIaTh cucTeMy 0ojiee TMOKOI. PaboTa cucteMbl B MHTEpaKTUB-
HOM peXHMe «4eJIOBeK—MallllHa» IT03BOJISIET OIlepaTopaM-IpPOBOAYMKAM BPYYHYIO
BBOIUTH HEOOXOMUMYIO IOIOJHUTEIbHYI0 MHDOPMAIIUIO O CYIHE U THAPOMETEOPO-
JIOTUYECKMX YCIOBUSIX, U BCS BBOAMMASI B CUCTeMY MH(OpPMAIIUs KOHTPOJIUPYETCS
OIIepaTOPOM-IIPOBOTINKOM.

PesybraThl pacuera Kypca oToOpakaroTcsl Ha O1aHKaxX KapT SKBUAUCTAHTHOM 111-
JMHApUYecKol mpoekiu CeBepHoO ATIIaHTUKU U CeBEpHOI yacTu Tuxoro okeaHa.

Paccuurannsbiii Ha TTK pekoMeHIyeMblil Kypc MPUHUMAETCSI B Ka4eCTBE IMpPeJ-
BapuTebHOTO. PelnreHue Bormpoca 00 OKOHYATEJbHOM BHIOOpPE PEKOMEHIYeMOTO
Kypca oCTaeTcs 3a OIepaTopoM-IIPOBOIIMKOM, KOTOPHIIA MOXET BHECTH OIpeAc/ICH-
HbIe KOPPEKTUBBI C YUYETOM TEKYIIUX MOTOAHBIX YCIOBUM M COCTOSIHUS TTOBEPXHOC-
TU OKeaHa M TOXeJTaHWI 3aKa3uMka (KalmuTaHa) Ha OTpaHUYeHUS, HaKJIaIblBaeMble
Ha BbIOOp Kypca. Ilpenmonaraercs paboTta omepaTopa-mpoBOIUYMKa B IMAJTOTOBOM
pexXrMe ¢ KOMITBIOTEpPOM Ha OCHOBE IOJACKA30K, MPEAyCMOTPEHHBIX B IpOrpaMMax
(MHTEepaKTUBHBIN pexxuM). st oToOpaxeHust MHGOPMALMKU UCITOJIb3YyeTCS JUCT-
neit unu npuntep. [IporpammHbie daiinel U (aitabl THGopMaLMK XpaHITCs B OMO-
JIMOTEYHBIX CTPYKTypaX, OpraHU30BaHHBIX Ha XKECTKUX AMCKaX. 3aIycK IMporpam-
Mol «KYPC CY/IHA» Ha BbITTOJIHEHNUE TIPUBOIUT K MOSBICHUIO HA dKpaHe CITMCKa
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BCITOMOTIaTeJbHBIX MporpaMM. Bce mocTymHble cpeacTBa yrpaBieHUs B JaHHBIA MO-
MEHT OTpaXkaroTcsl Ha SKpaHe B BUIIE KPATKOM MTOICKA3KM.

B niporpaMme ucIonb3ytores cieaytoniye haiiibl:

SHIP.EXE — nipoekT (Delphi), otoopaskaet popmy D4 1 D5 nj1s1 BBOIAa BXOIHBIX
ImapaMeTpoB 1 oTobpaxkaeT Ha P4 pe3ysbTaThl IPOCYETa;

KURSPRO.EXE — 3anyckaemblit ipoekT (Delphi), oToOpaxaeT Ha aKpaHe
dbopwmy 1;

KURSKOR.EXE — Moayab (¢opTpaH), HEMOCPEACTBEHHbI pacyeT ONTUMAallb-
HOTO Kypca CyIHa I10 3aJJaHHbIM Ha (popMe 5 BXOJTHBIM MMapaMeTpam;

KURS-FACT.EXE — moaynb (hopTpaH) IJisl MOCAEPECOBOro aHaIN3a;

bl-atlant.bmp — rpaguueckuit ¢daita ucxogHoro 6aaHka kapTel CeBepHO AT-
JIAHTUKU;

bl-tich-nord.bmp — rpacduyeckuii ¢aitn ucxomgHoro 6;1aHKa ceBepHoit yactu Tu-
XOr'0O OKeaHa;

GRID.2.TXT — macka cyuiu;

VHOD-DAN.TXT — obpa3el; BxogHOro Habopa aJisi HOBOTO peiica;

REISLIST.TXT — crnucok UMeH IUPEKTOPUIl pacCUUThIBAEMbIX PENCOB (CO31aTh
MpHY YCTaHOBKE IyCTO# Habop);

ARCH — apxuBHasi IUpPEKTOpUsI, B KOTOPYIO KOMUPYETCS AUPEKTOPUS yaalisie-
MOTO0 pelica (co3maTh MyCTOM KaTajaor Mpy YCTAaHOBKE IMTPOrpaMM);

SHIPPING.ICO — 3HauoK sl ApJiblYKa U INIaBHON (POPMBI.

ITopsimok ycTaHOBKM KOMILIEKCa Ha IMePCOHAIbHOM KOMITbIOTEpE:

a) yKazaHHbIe BbIlIe (paiinbl 3anucbiBatoTcs B katajgor — SHIP-COURSE. B He-
IO 3aMMCBIBAIOTCS BCE IMIPOTrpaMMBbl U BCIIOMOTaTe/IbHbIE (Dailibl KOMILIEKCA;

0) cozpaetcs apablk 1 3anycka nmporpamMmbl KURSPRO.EXE u nomemaercs
Ha pabouuit ctos Komnblotepa «KYPC CYIHA»;

B) yCTaHaBJIMBaeTcsl mporpamma yaaineHHoro goctyna K 9BM XEONA (host =
«192.168.97.25») umu XEONB (host = «192.168.97.27.») njis1 YTeHUs MTOJIb30BATENIEM C
konoM 400999 noneit u3z 6a3pl SHOT ¢ komoM renepatopa 770000, SEL1 — ¢ xomom re-
Hepartopa 420511 u S125 — ¢ xonom reneparopa 260601, ANAL — ¢ Kogom reHeparopa
770000, ANAZ — c komom reHepatopa 260601. B 6azax ANAL u ANAZ nHdopMaLyst
XpaHUTCs 65 cyTOK. 3anuch B HUX IIPOM3BOAMTCS Ha CIICAYIONIMI AeHb ITOC]Ie cUeTa.

Jnsg axkenepumeHTanbHoit 6a3bl «KYPC CYIIHA» kon renepatopa 401101.

OtkpbiTHE 0a3 TaHHBIX Ha yaajdeHHO DBM ocyllecTBIsIeTCsl C MOMOILBIO OIe-
patopa OpenRemDB. UteHue naHHBIX U3 LMPKYISIpHOro ¢aiiaa 6a3bl JaHHBIX OCY-
mecTBisieTcs ¢ nmomoiibio onepatopa RDFS RemDB. 3akpriTue ceaHca ¢Bs3u ¢ yaa-
JeHHoit DBM ocymectsisercs ¢ momoiiisio onepatopa CLOSERRemHost, mpu aTom
OJTHOBPEMEHHO 3aKPBIBAIOTCS BCE OTKPHIThIE 0a3bl TaHHBIX.

3.3.4. KpaTkast MHHCTPYKIIUS /IS OTIepaTopa-npoBOIINKA

CuuTbIBaHNE MPOTPAMMBI:

a) mporpaMma 3arryckaercs 1o apiabraky «KYPC CYIIHA»;

0) I KaxkI0To HOBOTO pelica IpH cueTe CO3MAeTCsT HOBBIM KaTaJIoT M MMSI 3TOTO
KaTaJiora JIONMMCBhIBAeTCS B KOHEII CITcKa KatajoroB B Habope REISLIST.TXT,

B) IIPM pacyeTe Kypca BCe BCIIOMOTaTelIbHbIe HAOOPHI 3alIMCHIBAIOTCS B KaTaJoT
COOTBETCTBYIOILIETO peiica;
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I) MpM yOaJeHUU peiica KaTaJlor 3TOTo peiica MOJHOCThIO KOIUPYETCsS B apXM-
BHbII KaTanor ARCH, 13 KOToporo oH MOXeT OBITh yaaJIeH MOJb30BaTeleM.

Pacuer onTumasnbHOro Kypca cymaHa

Pacuer HaunHaeTcsa ¢ HaxaTus Ha padodem ctouse [TK spabika «KYPC CYIHA».
IMosiButcst popma 1 — «KYPC CYIIHA».

®opma 1

™ KyPC CYAHA

SOANKTE FERC BbIxON

PACHET K9PCA |

a). Haxatb «Hosguiil peiic» — nosisutcst hopma 2 « BXOJAHBIE I[TAPAMETPBI JUIA
HOBOIO PEHCA» ¢ eIMHCTBEHHBIM 00SI3aTeIbHBIM MTapaMeTpoM «Mms dupexmopuu»
(BBLAEJIEHO XEJITHIM LIBETOM).

JI1s1 Kaxaoro peiica KHOIIKA «HOBbL pelic» HaKMMaeTCsl TOJbKO OIUH pa3 Ie-
pen epBbIM TTPOCYETOM ONTUMAIBHOTO Kypca cynHa. Co3naeTcst HoBasl IUPEKTOPUST
JUTSI HOBOTO pefica. Bee mocnenyonye mpocueTbl 3TOro peiica BBITOTHSIOTCS TOJTBKO
KHOIIKOW «pacuem Kypca».

®opma 2
BXOAHEIE MAPAMETPbI A/1A HOBOIO PEAICA <
Cyia -
P'elﬂc]
OnspaTDp(npuBDﬂ\-luK)l “Hmcno cyTok NporHozsa ! l ;J
WUMA Gazabl MaHHED & =l rlelilelglialziels st !
| P |20 mapTa 2007r. ~| CyTounbid xon cyana (rpan) B
W, cpoK OaHH. 0 -] Popmyna pacyeTa CKOpOooTH CyOHa HA BOMHSHWM (yanel):
v=v0 -(@a*h-b*g*h)*(l-c * 0.000001 *vD *D )
Ha-. wmpoTta 50
e i = -4 TexHKH, CKopocTE cyoHa v0 {y3ne:) 11
oo e [z5 BooousmeleHine cyaHa O (TomHe) (20000
o e 76 KooppuumenTe ta [0 745 VImMA OUperTopuK
5 - 0257 =
Bpema BoixoOa |" 1:58.00 = b
TR e [20 mapra 2007 =] D
DFPEHM‘-ISHMH BbiCOTH! BOH
OornycTumasn BelicoTa BonHel hho ES
DonyeTuMas BelooTa GopToBoW BonHE hihl 7
x oTMERVTE

Bce ocranbHBIe TTapaMeTpbl MOKHO HE MEHSITh, TaK KaK OKOHUYATEeJIbHO BCE 3TU
napaMeTphbl yCTaHABJIMBAIOTCS Ha popMe 5 Mpu pacueTe pelica.

HabGpatp ums aupekropuun, Hanpumep «Peiic I» (111 HOBOTO perica co3aaeTcs
HOBas IUPEKTOPUST).

Ecnu Bce ycTpauBaeT, HaXXaTb KHOIKY «/Ipunamo».

0). Ha dopme 1 HaxxumaeM KHOTIKY «Pacuem kypca». Ha axkpane nosButcs dop-
Ma 3 «BBIBOP PEHCA JUTI CYETA» co CIICKOM Y3Ke CYILIECTBYIOIINX JMPEKTOPHii ¢
pericamu.
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" MFHMHATE | 2 OTMEHKMTb

Br10Opath U3 criicka HyXKHBII peiic.

Haxarsb «[lpunameo».

Ha skpane nossrasiercs dopma 4 «PACYET OIITUMAJIbHOIO KYPCA CYI[HA»,
Ha KOTOPOW BepXHUI psil KHOIIOK, HAYMHAS C «Bxodnbie dannbie» N0 «Bbixoo», TIpe-
Ha3HaueH JIJIs pacyeTa ONTUMAJbHOTO Kypca, a HUKHUMI sl KHOTIOK — JUTsI TTOCTIe-
pelicoBoro cyeTa 1o (GaKTMUYECKUM MCXOIHBIM TaHHBIM.

®opma 4

MMA/IBHOIO KYPCA CYAHA

Enask  Cust_nporwos  MpocMotp  Otust |CompamuTe peaynst |Meuars keprei| Meuars orusral

Guer_awanus MpocrioTp_avan | OTuer_anan Meuars oTueTa_anan,
MpocnoTp SEANE_F Mpociop SEANE]

Ecnu pesynbrar cyera ycTpauBaeT, HEOOXOAMMO HaxkaTh KHOIKY «Coxpanums pe-
3yavmam». Ecnu TpeGyeTcsl epecunTarh Kype ¢ IPYTMMU BXOIHBIMU JAHHBIMU, TO,
He coXxpaHsis pe3yJibTaTa, HaxaTb KHOIKY «Bbixod» Ha (popMe 4 U 3aTeM CHOBa Ha
dopme 1 Haxxatb «Pacuem Kypca».

[asiee BBITOJIHAIOTCS ONIEPALIMU B CIELYIOLIEM NIOPSAKE:

HaxKMMaeM KHOIIKY «BxodHble dannbie» — Ha dKpaHe TmosiBuUTcs ¢opMma 5 «BXO/-
HBIE T[TAPAMETPAI>.

BBecTu Bce mapameTpbl WJIM ITapaMeTpbl, TpeOylole M3MEHEeHUs, U HaXaTb
KHOTKY «/Ipuname», HampuMep, Kak okaszaHo Ha opme 5.
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®opma 5

P9W0|AHrnwﬁr:KMm kaHan-Baramcere ocTposa Cyia |777o -~
OnepaTep(MpoBo.aUmK] |Kpac10r< B.C.

Mm#A Gazel anken s [SHOT = | “ucno oyTok nportoza: [e ~|

Oata namHHeE : |22 anpena 2o007r. =] Homep npocseTa : [1

Mex cpok maHH. 12 - CyToqHBIM X0 0 cyAHa (rpan) I6

i Popmyna pac-eTa cropoCcTH CyaOHa Ha BoNHeHMK (Y3nol):
aqy. wrpoTa B0
v=v0-{a*h-b*q™*h)*(1-c™*0.000001 *v0 "D )

Ha4. nonroTa -4
KoH. wipoTta 23

TexHMY. CKOPOCTE CyOoHa vl (yY3nbl) I”i
BopoowuamelleHue cyoHa D (ToHHe) IZOOO()

KoH. oonroTa -76
KoscpepulmeHTEl ta (0,745
BE: = 0.267
Bpemsa BbixoO0a ]T 1:55:00 = b
c
TNaTtaBbxona 122 anpena z007r. L] 1.85
COrpaHn-eHnA BLICOTH BOMH
OonycTimMas BelcoTa BoNHel hho 8

LonycTumas eeicoTa SopToBor BoNHe hhi i

X OTMEH MTbI

Ecnu tpebyeTcs mepecunTarbh Kypc ¢ ApYTMMU BXOAHBIMU JaHHBIMU, TO, HE CO-
XpaHsIsT pe3yJIbTaT, HaxkaTh «6biX00» Ha (hopMe 4 1 3aTeM CHOBA HaxXaThb «Pacuem Kypca»
Ha ¢opme 1.

Haxatb «baank». I1oSIBITCS KHOIIKUA C HAANUChIO «ATIaHTUKa» Win «Tuxuii
OKeaH» — HaXKaTb Ha TPeOyeMYI0 KHOIIKY.

Haxatp «Cuem npoero3» — BBITIOTHSICTCS CUCT.

Haxatb «/Ipocmomp» — NOSIBUTCSI KapTa ¢ peKOMEHIyeMbIM KypCOM, KakK MOKa-
3aHO Ha popme 6.

Dopma 6
™ pPACYET OMTWMMASILHOTO KYPCA CYaHA
BxonHbie AaHHbIE Cuet_nporvos |l TlpocMotp | Otuer  [CoxpanuTts pesynsT [MNeuats kapTal Mevars otueta
Bnakk T T = Bbxoa
Cuer_ananus [pocMoTtp_adHan | Otder_adan !‘Ieunrborquu_ann.]

:I—' ——
MpaemoTp SEANS_F MpoeMaTp SEANS!f
= 2

|

e

10

76.18%s.4. _[78.29°c.0.
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Ecnu TpebdyeTcsi, KapTy ¢ peKOMEHAYeMbIM KypCcOM MOXHO pacredaTtatb. s
3TOro Haxath «[leuams kapmoi». Jlanee HaxkaTb «Omuem» — MOSIBUTCS TabJIMIIA C pe-
3yJIbTaTOM CYeTa COOTBETCTBYIOIIEIro 3Tarna (KOOpAWHaThl, BpeMsl, IIPOilieHHOe pac-
CTOSIHUME U [Ip.), HaIpUMep, Kak IoKa3aHo Ha (opme 7.

®opma 7
™% PACYET OMTUMASILHOMD KYPCA CVYAHA
ExogHeie gaHHee Cuer_nporvos  [Mpocmorp | “JCoxpanute peayneT [Meuats kapTe| Meyare oTueTa
Brank ! T Bexon
CyeT_aHanus I'Ipomorp_aHﬁ.ni OTueT_aHan MeuaTk umeTa_aHanl

T
MpocmoTp SEANS_F PeKOMeHJ:weMblFI Kypc MpocroTp SEANB[

22.04.07r.
Onepatop(nposoaquk): Kpacwk B.C.
Pefic Hew-Popk-Mugpantap

[naHoEas ckopocTe xoaa cyaHa 11 yan.
Hara Bpems | WupoTa | Aon- Kypc v pac-| Bpems CpegH. Hanpasn, |Beicota
roTa CTOAHHE NN&8BaHHA| CKOPOCTE | M CKOPOCTE | BONH
B8a0ns cyaHa eeTpa nporHoe
pexomeHn
|ISpWRUTA,
Yack rpan|mmM. |uace yane! rpan. |mic |m

22.04.07 [11,97 |50.00N |04.00W |267 |248 238 10,44
23.04.07 [11.55 | 49.6N 10.50W | 267 | 248 23.8 10,43 156 |47 |15
240407 [11.36 [49.21N |17.09% | 262 |255 239 10,66 14 127|389
26.04.07 |11,256 |4843N |2364w |258 |2837 | 2687 10,93 68 11.3]48
06.05.07 [1598 |23.00N |76.00%

OMNTUMANBHOE BPEMA:  340.01 uac, o -y

OBUWEE PACCTOAHME 368596 M.M. )
CPEOHASA CKOPOCTE  10.84ysna o R

S
¥

37.24%.4, [33.03%.0,

B). Eciiu TpeGyeTcs, oT4eT MOXKXHO pacreyarath. Ui 9TOro HaxkaTbh KHOIIKY «/le-
uamo omuema».

r). Eciiu pe3yapraT cyeta ycTpauBaeT, €r0 MOXHO COXPAHUTh, HAXaB KHOMKY
«Coxpanume pe3yasmam», €ClI HE YCTPAUBAET, TO HAXaTh KHOIIKY «Bbixod». 3atem
CHOBA Haxatb «Pacuem Kypca» Ha popme 1, BBECTU HOBbIE BXOIHbIE TaAHHbBIE U C HU-
MW KYypC TTepeCcUmnTaTh.

). danee HaxaTh «Boixod» 1 «Bbixod» Ha opMme | mam apyrue KHOIKK Ha dhop-
me 1, eciu TpebyeTcs.

‘Vnanenue peiica

Ecnu Ha dopme 1 Haxats «Ydaaums petic», mosiButcs dhopma S «VJAJIUTD JIH-
PEKTOPHIO PEHCA» co CTICKOM CyIIECTBYIONINX MPEKTOPHii peiica:

— BBIOpPATh TUPEKTOPUIO;

— Haxatb «[Ipunamo»;

— 00s13aTeIPHO HaXXaTh «Boixod» Ha popme 1.

JupekTopus yaaasieMoro peiica MoJTHOCThIO TIEPEHOCUTCST B apXUBHBIN KaTajior
ARCH. Mg aupekTopuu ynanasieMoro peiica BeluepKuBaeTcs U3 cnucka Reislist.txt.
[Tocne aToro kakme-a1MO0 MPOCUETHI ATOTO peiica HEBO3MOXHBI.
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Ha (’pophge 1 HaxaTb «Ydaaume peiic», nosisutcs dopma 8 «VIAJAUTH JIUPEK-
TOPHUIO PEHCA» co ciiUCKOM CYILECTBYIOLIUX TUPEKTOPUIA peiica.

®opma 8

YAANNTE AVPEKTOPUIO PEMCA i

X OTMEHATH

Jlajiee BBITIOJIHUTH CJICAYIONINE OTepallvu:
— BBIOpATh TUPEKTOPHIO;
— HaXaThb KHOMKY «[Ipunamo».

HHpCKTOpI/IH yaajadaeMoro peﬁca ITOJTHOCTBIO IICPEHOCUTCA B apXI/IBHBIﬁ KaraJjor
ARCH.

ITocnepeiicoBblii aHaM3

[Iporieaypa BBITTOJHSIETCS TaK K€, YTO M IPU pacyeTe, B CIICAYIOIIEH TociieaoBa-
TEJIbHOCTH:

— HaxuMaeMm «baani»;

— nanee «Cuem-ananus»,

— nanee «[lpocmomp-anaiu3s»;

— eci TpeOyeTcs oTIevaTaTh, TO HaxkaTh «/leuams Kapmoi»;

— 3aTeM HaxaTb «Omuem-ananrus»;

— eclu TpeOyeTcsl, TO HaxXathb «[leuams omuema-anaausa» — pacriedyaTaroTcsl JIBe
TaOJIUIIBI M KapTa ¢ PEKOMEHIyeMbIM KYPCOM;

— nanee «Bbixoo» n «Bbixod» Ha opMe 1, ecau HeT Ipyrux padoT.

ABapuiiHble CHTyalun

Ecnu npu npocmotpe KapThl «/Ipocmomp» wnu «Ilpocmomp-anasu3» MOsIBISIETCS
HaJIUCh:

1) </[IPOBJEMBbI C BASAMH JIAHHbIX», cMOTpu mocaeaHUue CTPOKU HAOOPOB
ERRMESS.txt u «SEANS» nin «SEANS-F> (111 TocepeiicoBOro aHajin3a), HaxkaTh
«Ilpocmomp SEANS» vinu «Ilpocmomp SEANS-F> njis nociaepeiicoBoro aHajiu3a.
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B xoH1e nocneaHeit ctpoku Habopa «SEANS» unu «SEANS-F> (nas mocaepeii-
COBOTO aHajii3a) B 3TOM cJiyyae OyAeT Ko OLIMOKM Mpu obpallleHuu K 06a3e, He paB-
Hblii 0. Hanbonee BeposTHbIE KOABI OLLIMOOK:

36 — B Oa3e HET TOM IAaTHI,

32 — 1oJie 3JeMeHTa 3a yKa3aHHYIo JaTy U CPOK ellle He 3almrcaHo B 0a3y.

2) «<BbICOTA BOJIHbBI ITPEBOCXOAUT JOIMYCTUMYIO» — cmotpu aii-
a6l «OTYET» u «<REZULT.TXT».

[Ipu 3amaHHBIX OrpaHUYEHUSIX Ha BBICOTY BOJIHBI TUIaBaHUE HEBO3MOXHO. Heo0-
XOIMMO BBIATU 0€3 COXpaHEHMSs pe3y/ibTaTa U MpoaHaIM3MpOBaTh CUTYAIIUIO, MOXKET
OBITh, TIEPECUNTATh 3aHOBO, U3BMEHUB IOITYCTUMYIO BBICOTY BOJIHBI.

B aTOoM ciydae m3o0pakeHHBI Ha A6 Kypc CyIHa He SIBISIETCSI ONTUMAaJIbHBIM,
TaK KakK BCE IIPOCYUTAHHbBIE HAIIPaBJICHUSI HE YIOBJIETBOPSIOT OrPAaHUYEHUIO 1O BbI-
COTE BOJIHBI, M Ha 3KpaHe OTOOpaxkaeTcsl MEepBbIil U3 MepedupaeMbIX B IIpOrpaMmme

KYPCOB.

Jonoanurensuas undopmanus

OtkpbiTHE 0a3 TaHHBIX BbIMONHsIETCs oniepaTtopoM OPENB. OgnuMm onepaTopom
OPENB MO0XHO OTKpPBITB 10 5 6a3 JaHHBIX. MaHUTTyIMpPOBaHNE JAaHHBIMU LIUPKYJIISP-
HbIX (haliIOB OCYIIECTBIISICTCS C MOMOILBIO ornepaTopoB. Hampumep, onepaTtop ute-
HUS TUPKYIsIpHOTO T0J1s B JToKanbHOM pexkume Ha XION umeet Bun: CALL RDFC
(uMs1-6a3bl-IaHHBIX, KOoA-(daiiia, nata, UMs-3allMCU, CPOK, UMSI-MacCHUBa,KOI-BO3-
Bparta), a Ha ynajeHHoi [ID9BM CALL RDFC (ums-6a3b1-gaHHBIX, KOA-(aiina, aa-
Ta, UMS-3aIl1CHU, CPOK, UMSI-MACCHBa, HOMEP-COKeTa, Koi-Bo3BpaTa). CpencTba yna-
JICHHOT'O JIOCTYIa OIPOOOBaHbI MOIb30BATEISIMU OTIEa MOPCKUX THAPOJIOTMIECKIX
IIPOTHO30B U YCIEIIHO MPUMEHSIIOTCS IIPU PelIeHUN 3a1a4 MH(GOPMAaLIMOHHOIO 00eC-
MEeYCHMS.

K Hauvany kaxmgoro ceaHca 0a3a DaHHbBIX HAOJIIOAEHUI IOIOJHIETCS CBEXUM
KOMIUIEKCOM JaHHBIX HaOmoneHuii u3 6a3sl naHHbiXx [IC Meteo uepe3 LITI030BYI0
TIDBM, xotopag cBs3biBaeT reteporeHtnie cetu ¢ JJACCO u DBM CRAY.

OObEeKTUBHbBIC aHAIM3bl U MPOrHO3bI IMIPOMETEOPOJIOrMYECKUX I0JIei JOCTYII-
HBI ontepatuBHBIM noapasnenecHusM YIMC B kogmax GRID n GRIB. Bce nporpam-
MHBIE CpeACTBa pa3paboTaHbl B COOTBETCTBUMU C OCHOBHBIMU KOHLEIMIMSIMU OaHKa
nanHeix [TIPOIHO3.

Kaxk ToJbKO KOMIIbIOTEpHAsl IIporpaMma pacCuMTaeT PeKOMEHIyeMblil Kypc,
OH OymeT 0TOOpakKeH Ha IMCILUIee B BUIE KapThl C HAHECEHHBIM MapIIpyTOM, KOTO-
past MOXeT OBITh MCIIOJIb30BaHa KaK PYKOBOJCTBO MUIs1 ITPpOBOAYMKOB. CIieluaanucT
CPYIIIbI IPOBOJAKKM BM3yaJlbHO aHAIM3UPYET PACCUMTAHHBIM KYpC M COIOCTABJISI-
eT ero ¢ bakTMYeCKUMU U MPOTHOCTUYSCKUMU YCIAOBUSIMU MOTOABI U COCTOSTHUS
MMOBEPXHOCTHU OKeaHa, CIYTHUKOBBIMU M300paXKeHUSMU U MOCACAHUMU JaHHBIMU
0 JIEJOBBIX YCJIOBUSIX M TPOIMMYECKUX LITOPMaX (€CAM OHM €CTh), a 3aTeM pelllacT,
COIJIACEH OH WJIM HEeT C pe3yJbTaTOM aBTOMAaTM3MPOBAHHOTO pacyeTa Kypca. Ec-
JIM HEe COIIaCeH, TO PacCYMTAHHBIIA Kypc KoppekTupyercs. Kypc, paccuuTaHHBI
KOMIIbIOTEPOM, OyIEeT MOC/IaH Ha CYIHO 0e3 U3MEHEHMI JIMIIb B TOM Cllydae, eCliu
MIPOBOAYMK YOEXKIEH B TOM, UTO OH €ro BIIOJIHE yCTpauBaeT U He TpeOyeTCsl 10I0-
HUTEJIbHOM KOPPEKTUPOBKHU.

CrienMaJuCThl TPYIIIBI IPOBOAKM MOTYT TaKXKe OLIEHUTh HECKOJIBKO ajibTepHa-
TUBHBIX KYpCOB. [IJIs1 3TOro B KOMITIbIOTEP BBOISITCSI BCe HEOOXOIUMbIE JaHHbBIE, ITOCIIE
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Yero rmporpamMma IMpou3BOIUT pacyeT ONTUMAJIbHOTO Kypca M Ha JUCILICH BBIBOIUT-
¢ MH(pOpPMaIIMs ¢ TIPOTHO30M ITOJIOXKEHUI CYJIHA Ha 5 CYTOK M YCJIOBUS ITOrOAbI Ha
KaXkIIOM M3 aJIkTepHAaTUBHBIX KypcoB. Ilociie aHaam3a pe3yibraToB pacyeToB TpyIlia
MPOBOJIKY M3BEIIAET KalMTaHa CyaHa O PEKOMEHIYEMOM IYTH U YCIIOBUSIX ITOTOIBI U
BOJTHEHMSI, KOTOPbIE MOXKET BCTPETUTD CYTHO HAa pEKOMEHIOBAHHOM ITyTH.

Kak ToJbKO CyaHO MPUHSTO IMMOJ MPOBOJAKY, IPYIIa MPOBOJAKUA OCYIIECTBIISIET
HEIPEPBLIBHBIM KOHTPOJIb YCJIOBUIA TJIJaBaHUS Ha OCHOBE aHajiu3a (PakKTUYeCKOl U
IPOTHO3UPYEMOI TTOTO/IbI M BOJTHEHMS BIIOJIb PEKOMEHI0BAHHOTO MapIlpyTa.

B mpoiiecce poBoAKM CylHA PEKOMEHAYEMBIM MapIIpyTOM MEXAY I'PYIIIOi
MPOBOJIKY 1 KallUTaHOM Cy/IHA YCTaHaBJIMBAETCSI IBYXCTOPOHHSIS CBA3b. IpyIia mpo-
BOIKM OJMH pa3 B CYTKHU CBSI3BIBAETCSI C CYTHOM U TepeaaeT PeKOMEHIAIMN O 1ajlb-
HeHIIeM IyTH CJIeIOBaHUs M YCJIOBUs MOTOJAbI M BOJHEHUSI Ha 3TOM ITyTU. B cBolo
ouepellb OT Cy/IHa B YCTAHOBJIEHHBIC CEaHCHI CBSI3U ITOCTYIAIOT JaHHbIE O KOOpIMHA-
Tax Cy[IHa, ero CKOPOCTH XO/1a, ITOrojie M BOJIHEHUHU B pailoHe IJIaBaHUSI CYIHA, a TaK-
K€ IpyTue TaHHbIe, BIUSIONINE Ha YCIOBUS IU1aBaHMs cyaHa. [1pu 5ToM MCHob3yIoT-
Csl TaKXXe JAHHbBIE IPYTUX CY/IOB, MPUBJIEYEHHBIX K TOOPOBOJBHBIM HAOMIONEHUSIM U
HaXOJSIIMXCS BOJIM3U 00CTy>KMBAaeMOro CyaHa, MH(MOPMAaLIKs ¢ KOTOPBIX IepeIaeTcsI
Ha 6eper HerocpeacTBeHHO 1o ['CT. Bes aTa nHGopMalius 3aHOCUTCS B CHIELIMATTU3U -
pOBaHHYIO 6a3y TaHHBIX.

Ha ocHoOBe 3TuX JaHHBIX U PE3yJbTaTOB MOICIbHBIX IPOIrHO30B KOMITbIOTEP-
Hasl IIporpaMMa pacCUMThIBAaeT MPOMIEHHOE PAaCCTOSTHUE, BpeMs IUIaBaHUS U CPEl-
HIOIO CKOPOCTh Xofa cynHa. CrieluaaucTbl IPyMIlbl MPOBOJAKUA aHAIU3UPYIOT MOTY-
YeHHbIC Pe3yJIbTaThl, OLICHMBAIOT UX U MIPUHUMAIOT pellieHre 00 YTOYHEHUM Kypca,
€CcJIM B 3TOM BO3HHUKaeT HeobxoaumocTb. Ha puc. 3.27 u 3.28 npuBeneHbl puMepbl
MPOBOJIKK aOCTPAKTHBIX CYIOB JJIsSI KOHKPETHBIX THIPOMETEOPOIOTMIECKUX YCIOBUIA
mapta—anpes 2005 roga. Ha 3Tux pucyHkax n3o0paxeHbl peKOMEHIOBaHHBIN Kypc,
PacCYMTAHHBI 1O TPOTHOCTUYECKON MH(POPMALIMK; KypC, PACCUUTAHHbIM 110 (haKTH-
yecKoit uHdopmanuu; nyHkTupHas auHus — JIbK.
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Puc. 3.27. IIposodka abcmpakmmoeo cyoHa u3 Aneautickoeo kanana é lagany
6 mapme—anpene 2005 e. (V=11 y3, D = 20000 m, hnpe =6mMm)
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' PACHET ONTMMANBHOTD KYPCA CYAHA
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Puc. 3.28. ITposodka abcmpaxmuoeo cyona uz Tubpasmapa é Heio- Hopk
6 mapme—anpene 2005 e. (V. =11y3, D = 20000 m, h oo — 8m)
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3.3.5. Yuet TeueHMii pu pacyeTe peKOMEHIyeMbIX KYpCOB

B HaBuraimm oObIYHO pacCMaTPUBAIOTCS JBa ClIydasl ydeTa TeUeHUi — TIpU TuIa-
BaHWM Ha TIOCTOSTHHOM U TIEPEMEHHOM TeYeHUU. B MeiiCTBUTEILHOCTU B MOpE TIpU
CUMCJICHUM MECTOIIOJIOKEHUsI CyTHa HEOOXOAMMO YUUTHIBATh CyMMapHOe TeUeHHUE,
KOTOpPOE MOXHO paccMaTpyBaTh KaK CyMMY ITOCTOSTHHOTO, MIEPUOANIECKOTO U Bpe-
MEHHOTO (3MM30aM4YecKoro) TeueHuit. [lraBanue Ha MepUOANYECKOM TeUeHUM (TIpU-
JIMBHO-OTJIMBHOM) MOXHO paccMaTpWBaTh KaK YaCTHBINM CiIydail TjlaBaHMs Ha Tepe-
MEHHOM TeYeHUU. B Mope CylmoBOAMTENISIM Yallle BCeTO MPUXOIUTCS BCTPEUAThCS C
BOJTHOBBIMU TedeHUsIMU. KpaTko paccMOTpUM METOJI pacuyeTa BOJTHOBBIX TEUCHUI.

BostHOBBIE T€UeHUST XOPOIIIO KOPPEIUPYIOTCsI C BEICOTOM BeTPOBBIX BOJH. Korma
BeTep IyeT HaJl BOAOI, IPOMCXOANT Tepenada IHEPTUN OT BeTpa K BOJIE, TPUBOIIIAS
TTOBEPXHOCTH MOpsI B ABVKeHUE. [Ipr aTOM 3Heprust BeTpa pasziessieTcss Ha HopMaiib-
HYIO ¥ TaHTEHIIMaJIbHYIO cocTaBiistionue. [lepBast pacxomyeTcsl Ha pa3BUTHE BOJHE-
HUSI, a BTOpasi — Ha co3naHue npeiioBoro teueHus. biaromapst TypOyJIeHTHOM TIpy-
pofie BeTpa 1 IeHCTBUIO BHYTPEHHETO TPEHUsI BOMBI, TCUEHUSI CO BPEMEHEM YTITyOJIsi-
FOTCsI, TOCTUTAST TIPEJIEIbHOM TJTYyOMHBI, 3aBUCSIIEN OT BEPTUKAIBHON YCTOMUMBOCTU
BOJ M cuJIbl BeTpa. [locie mpekpaiiieHre BeTpa TedeHre OyIeT MpoIoIKaThCs 10 TeX
op, TI0Ka BeTep He U3BMEHUT CBOE HaIlpaBJIeHUE U CKOPOCTh.

BonHoBOI MTepeHOC Macc BOABLI OOYCJIOBJIEH TEM, UTO YaCTHUIIBI BOJIBI, JBUXY-
IMecst Mo OKPYKHOCTSIM C PaaruycOM, YMEHBIIIAIOIIMMCS C TIIyOMHOM TI0 3KCITOHEH-
[IMaJTbHOMY 3aKOHY, OYyIyT MepeaBUTaThCsI ObICTpee, KOTrla OHM PacToIOKEHBI IO/
rpeOHEM U TIePEIBUTAIOTCS B HAMPABJIEHWY IBVXKEHUST BOJTHBI, YeM YaCTHUIIBI, PacIio-
JIOXKeHHBIE TIOJ TIOIOIITBOI BOJIHBI U TIEPEABUTAIONINECST B HATIPaBICHUH, TIPOTUBO-
MOJIOKHOM HaTpaBJIeHWIo BOTHBI. Korma BOJTHBI pacTyT MOM AeCTBMEM BeTpa, 4acTh
BOJIBI IEWCTBUTETLHO MBUKETCS BIiepe. M uem GoJibliie BHICOTAa BOTHBI, TEM OOJIbIIIee
KOJIMYECTBO BOJIBI TIPOIBUTAETCST BITEPET.
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HpI/I BETPOBOM BOJJHEHWU BOSHUKACT ITOCTYIIATECJIbHOC CMCIIECHNE YaCTUIL[ BOAbI B
HaImpaBJI€HUN paCIIpoOCTpaHEHUA BOJIH, ITOJYYMBIIECEC Ha3BaHME BOJIHOBOI'O TCUCHMUA.
Pacuyet CKOPOCTHU BOJTHOBOI'O TECYEHUA MOXKHO BBITTIOJTHUTD 11O (I)OI)MYIIC

hY 2rg 4rZ
U == 1,—6 —
6011H.MmeY. (2) 1 Xp[ 2 j, (3109)

rae 4 — BbICOTa BOJIHBI; A — JUIMHA BOJIHBI, & — YCKOPEHUE CUJIbI TSIKECTH; Z — TOPU-
30HT OT MTOBEPXHOCTU MOPSI, Ha KOTOPOM OMpPeNesieTCsl CKOPOCTb TEUSHUSI.
ITpu Z = 0 dbopmyaa mnpuHUMAET BU,

nY 2rg
U == ==
B0JIH.meyY. (2j ﬂl . (3110)

CKOpOCTH T€YEHUIH B 3aBUCUMOCTHU OT IIyOMHBI M BBICOTHI BOJIHBI IIPUBEIECHBI B
Tabi. 3.15.

Tabnuua 3.15
Cropocmu goanosoeo meuenusa U, ... (cm/c) Ha pazauunsix enyounax Z
8 3a8UCUMOCIIU O BbICOMbI BOAHDL

BbIicoTa BOJIHBI, M
Zm 0,75 1,25 2,0 3,5 6,0 8,5 10,0
0 12,3 15,4 21,6 25,7 29,8 44,2 56,6
1 5,1 9,3 15,4 21,6 26,7 41,2 53,5
2 2,1 5,7 11,3 18,0 24,2 38,1 49,9
3 1,0 3,6 8,2 14,9 22,1 36,0 47,3
4 0,0 2,1 6,2 12,3 20,1 33,4 44,8
5 0,0 1,0 4,6 10,2 18,0 30,9 41,7
6 0,0 1,0 3,1 8,7 16,5 29,3 39,6
7 0,0 1,0 2,1 7,2 14,9 26,7 37,6
8 0,0 0,0 1,0 1,3 13,4 25,2 35,0

W3 Taba. 3.15 BUOHO, YTO BOJHOBOE TeYEHHUE IMPU IITOPMOBOM BOJIHEHUU Ja-
K€ Ha TIyorHax 7—8 M MMeeT 3HauuTeJIbHbIe CKOpOoCcTu mopsiaka 25,7 cm/c. [lpu
pacuerax MOTepu CKOPOCTU XOJa CyIHaA Ha BOJHOBOM TEUEHUHM HEOOXOMUMO OpaTh
CPEeIHIOI0 CKOPOCTh MO TIyOMHE, paBHYIO Ocaake KOHKpeTHoro tuma cynHa. Cyna,
MMeEIOIINE MaJTylo ocaaKy (mopsiaka 3 M), TepsIioT CKOPOCTh XoAa 00JIbIlIe, YeM cyaa Co
3HAYUTEJbHOI ocankoii (mopsiaka 8§ M).

B ta6u1. 3.16 nipuBeneHbI MPOLIEHTHI OT OOIIMX BETPOBOIHOBBIX IOTEPh CKOPOCTH
XOJa OT BO3IEICTBMS BOJIHOBOIO TEUEHMS JIs1 CyA0B TuIa « TaBpust» (ocagka — 5,5 M,
CKOpOCTh xoaa — 13,6 y37a).

W3 Tabma. 3.16 BUAHO, YTO COCTABJISIONIASI IIOTEPh CKOPOCTHU XOja Ha BOJHOBOM
TEYEHUU COCTaBJISIET nopsiaka 15 % oT cyMMapHO# OTEpU CKOPOCTH XO1a.

B 1abn. 3.17 npuBeaeHbI 3HaUY€HUST CKOPOCTU TEYEHUI JIJI9 TUITMYHBIX 3HAYECHUI
CKOPOCTH BETpa.
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Tabauua 3.16
Tlomepu cxopocmu x00a om 6030eiicmeusi 60AH08020 MeHeHUs
6 00ugUx 6empoonHosbix nomepsx, %

BoicoTa BoJiHbI, M
1 2 3 4 5 6 8 11

AU

(%) 143 | 182 | 158, | 132 | 125 | 127 | 143 | 168
AUZ 4 s 50, ’ s ’ ’ ’

Taommma 3.17
Teuenust, 6bI36aHHbIC BOAHOBIM NEPEHOCOM

CkopocTb BeTpa (M/c) CKopocCTh TeueHus1 (cM/C)
5 4
10 7,5
20 11
30 15
40 18
50 22

JLU1s1 KOJTMYECTBEHHOM OLIEHKM CBSI3U MEXYy CKOPOCTbIO Apeii(hOBOTrO T€UEHUS U
BBICOTOI BOJIHBI ObLIM MCMOJIb30BaHbI PE3yJbTaThl TIIATEIbHO BbIMOJHEHHbBIX CUHX-
POHHBIX HAOIIOJEHUH 32 XapaKTepUCTUKAMU T€YEHUI 1 BeTpa B boTHUYECKOM 3an-
Be y uaBy4uux MasikoB Payma, Cauman, Ctop6potTeH, CTOpKaIeTpyHI B IeKabpe
1936 ., a Takke HaOJIIOAEHUIA, BBITOJIHEHHbBIX ¢ cyaHa «JluckaBepu-11» B CeBepHoii
AmanTtuke B Touke 47° 507 c.ur., 12° 30" 3.1. B okTsi6pe 1952 1. [49, 248]. U3 Bcero
MaccuBa JaHHbIX ObLIM BbIOpAaHbI TOJBKO TE Cilydyau, Koraa BeTep ycuiaubaics. [1o Ha-
OJIIOIEHHBIM XapaKTEPUCTUKAM BETpa ObLIM pacCUYMTAHbl BHICOTHI BOJIH.

Ha pwuc. 3.29 moka3zaHa KoppesiMoHHas 3aBUCUMOCTh MEXKIy HaOJIOIeHHBIMU
TEUYCHUSIMU 1 HAOJIIONCHHON BBHICOTOI BOJIHBI. DTa 3aBUCHUMOCTDb HEJIMHEITHAs 1 all-
MPOKCUMHUPYETCS ypaBHEHHUEM BUIA

0,656
U,=0115h (3.111)

e U, — CKOPOCTb IMIOBEPXHOCTHOTO TEYEHUS B CM/C; /1 — HaOMMIOIEHHAA BEICOTA BOJI-
HBI B M.

JlocTaTouyHO TecHas CBSI3b MEXIY HaONMIOICHHBIMHU BBICOTON M TEUCHUSIMU
IaeT OCHOBAaHMWE ST MCITOJIb30BAHMS MOTYYCHHON SMIUPUICCKON GOPMYIBI IS
yJyeta IpeiiOBBIX TEUCHUI IMPU aBTOMATHM3MPOBAHHOM pPacueTe ONTHMAaJbHBIX
KYpPCOB.

W3 BhIIIeCKa3aHHOTO MOXKHO 3aKJIFOUMTh, YTO ITOYTH BCe (DAKTOPHI, BIUSIOIINEC
Ha BeTpPOBOE ApeiichoBOe TeUeHME, HAXOMSITCS TOA HEeMOCPEACTBEHHBIM BIMSHUCM
BosHeHUS. [Ipm 3TOM HeyCcTaHOBUBINECECS COCTOSHME APeii(OBBIX TEUCHUN MO-
KET paccMaTpHBAThLCSI MPOMOPIMOHATBHEIM BOJTHEeHWIO. PasButue npeiihoBo-
ro TCYEHUS, TaK Xe KaK M pa3BUTHEC BOJHCHUS, OTPAHWUYMBACTCS Pa3TOHOM M
MIPOTOKATEIBHOCTRIO NEUCTBUS BeTpa. [103TOMY, eCiad MaJblii pa3roH WA He-
00JBIIasT MPOIOIKUTEIBHOCTh OTPAHUYMBAIOT POCT BOJIH, €CTECTBEHHO IIOJIa-
ratb, 9TO TaKUM Xe¢ 00pa3oM OHU OYyAyT OTpaHUYMBATHL M ApeiioBOe TeUCHUE.

138



8 A -
7 A .
6 4
+
5 .
= 5 .
= *
L4
4 ] " -
. .
3 . "‘2 * : L4
.4 e e
2 b A
.
-
14 vtee
- s, %
4 . +
0y te* : : : : : ‘
0 0,1 0,2 0,3 0,4 0,5 0,6
Un (cm/c)

Puc. 3.29. Koppeaauyus mexncdy usmepennuvimu mewenusmu (U ) u vicomoii oanvt (h 1)

Korga BosiHeHUE HOCTUTAET MMOJTHOTO pa3sBUTHUA, XapaKTCPUCTUKHU BOJIH IMMEpECTA-
0T MeHsIThCsl. Tak Kak 3TH ke nmapaMeETphbl BJIMAKOT HAa CKOPOCTb W HAIIPpAaBJICHUC
ﬂpeﬁ(bOBOFO TCUYCHHUA, TO MOXKHO OXMNAAaTb, YTO OHO CTAHCT IIOJHOCTbIO pa3BUB-
MMCA 3a TO XK€ BPEMA, YTO U BOJTHCHHUC.

3.4. AHaJM3 ¥ IPOTHO3 TeMIEePaTyPbl BOJIbI

3.4.1. I'mppoaunaMmyeckue U GU3UKO-CTATHCTHIECKHE METOBI POTHO3A

MeTobl TIPOrHO3a TEMITEPATYPhl BOABI B OK€aHE MPUHSITO JEINUTH Ha THAPO-
JUHAMWYECKUE M (PU3UKO-cTaTuCTHIecKe. OCHOBY THAPOINHAMUIECKOTO METO-
Jla COCTaBJISIET MHTErpaibHasa wian auddepeHnaIbHas MOIEIb IeITEILHOTO CIIOs
OKeaHa, KOTopasi MOXET OBITh YaCThIO MOJEIUN TEPMOTUAPOIUHAMUKU BCEUl TOJI-
i okeaHa. U3MKO-CTaTUCTHYECKIIE METOIBI OCHOBAHEI Ha TIOWCKE CBSI3EH MEXKIY
MpeIUKTOpaMy (XapaKTepUCTUKHN LMUPKYIAIMUN aTMOc(ephl, TEIUIOOOMEH OKeaHa
¢ atMoc(hepoil U T.10.) ¢ TIPEIUKTAHTOM (TeMIIEpaTypa MOBEPXHOCTH OKeaHa M €€
AHOMAJINSI) C TIOMOIIBIO KOPPEISIIIMOHHOTO U PETPECCUOHHOTO aHAIN3a; TP 3TOM
LIAPOKO UCITONB3YETCS Pas3IoXEHNE TTOJIEH IO €CTECTBEHHBIM OPTOTOHAIBHEIM (PYyH-
kuusaM [20, 42—44, 168].

XOpoIIo M3BECTHBI JOCTOMHCTBA M HEIOCTATKU 3TUX MeTOHOB. IS TUAPO-
OMHAMUYECKOTO MPOTHO3a B OKeaHe HEOOXOIMM METEOPOTOTHUECKU ITPOTHO3,
BO3MOXHOCTH KOTOPOTO OTPAaHWYEHBI MPEACKA3YEMOCTHIO METEOPOIOTHIECKUX
BEJTMYMH.

B cBoIo ouepens HAXOXKIEHUE CTATUCTUUECKUX CBSA3EH [UIST TEMITEPATyPhl BOIBI
CIEPKMBAETCSI HETOCTATKOM HAOJIONEHUNA, a OLEHKN YCTONYMBOCTH TIONYIEHHBIX
cBA3ell 3aTpymHEHBI. KpoMe Toro, MHOXECTBEHHAST KOPPEISIINS, JeXKallas B OCHOBE
CTATUCTUYECKUX METOIOB, II03BOJISIET OLIEHUBATH JIIIH JIMHEWHYIO CBSI3b IIPEIUKTAHTa
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C MPEIMKTOPaMU, B TO BpeMsl KakK IPOIecChl (hOPMUPOBAHUS TEPMUIECKOM CTPYKTY-
PBI BEpXHEro CJIosl OKeaHa CylIeCTBEHHO HeluHelHbIe [77, 152].

ONBIT UCIOJB30BAaHUS TUAPOAMHAMUYECKUX MOJEei s IMpPOrHo3a Xxa-
paKTepUCTUK AeATeabHOro ciosi B CeBepHOil ATIaHTHKE 000011eH B MOHOrpadusx
[77, 168] n 0630pe[63]. PU3NKO-CTATUCTUIECKIE METOMBI IIPOTHO3a TeMIIEPaTyphl
Bozbl B CeBepHOII ATJIaHTUKE M3JI0KeHbl B MOHOorpadusx [43, 168]. CiemyeT Takxe
YIIOMSIHYTh 00 SMITUPUYECKUX METOJaX pacuyeTa TepMUIECKUX XapaKTepPUCTUK OKeaHa
[49, 121].

HaubGosee mepcreKTUBHBIM B HACTOSIIEE BPeMsI CJIeyeT CUYMTATh TUAPOIMHA-
MUYECKUI Moaxoa. B mocienHue necsaTuieTdsi Ha OCHOBE aBTOMAaTU3UPOBAHHBIX
cucTeM cbopa 1 00pabOTKU I'UAPOMETEOPOJIOTHYECKOM MH(MOPMALIMU UHTEHCUBHO
pa3BUBAIOTCS OIEpaTUBHBIE CMCTEMbl aHAJIM3a U MPOTHO3a TEPMUUYECKON CTPYK-
TYpBI AeATeIbHOTO cos (cM. riaBy 7). OnHa U3 OCHOBHBIX 3a1a4y TaKUX CHUCTEM
COCTOMT B BOCIIPOU3BEICHUM T10JIsI TeMIIepaTyphbl BOAbI Ha MaciiTabax, He obec-
MeYMBaeMBIX CYLIECTBYIOIICH CMCTEeMOM HaOJogeHWi (OT AECSITKOB OO MEPBBIX
COTEH KM), TTIO3TOMY OCHOBHOI YaCThIO OMEPaTUBHOM MTPOrHOCTUYECKOIN CUCTEMBI
SIBJISIETCSI YCBOCHME JIAHHBIX C UCIIOJIb30BaHUEM MOeell oKeaHa U aTMochepsl
[45, 163] .

OnHOi1 13 6Ga30BbIX COCTABJISIIONINX TAKUX CUCTEM SIBJISIETCSI MOJIEIb OOILEei IMp-
KYyJSIIMKM OKeaHa, MMOCTPOeHHAass Ha OCHOBHBIX YPaBHEHMSX T'MAPOTEPMOAMHAMUKU
OKeaHa M BKJIIOYAIOIasi YpaBHEHUS IBVDKEHMS, YPaBHEHMS TIepeHoca Teia U COJIH,
ypaBHEHHE COCTOSTHUS. DTa MOJEJIb JOMOJIHSIETCS MOJEIbIO BEPXHErO MOTPAaHUYHOTO
CJI0s OKeaHa, KOTopasi B CBOIO OYepellb MOXKET ObITh JIMOO MHTErpalbHOM (rIe Hallu-
e BEPXHETO KBa3MOIHOPOIHOIO CJIOSI M CE30HHOTO TEPMOKJIMHA ITOCTYJIMPYETCS arl-
puopn), 1udo nuddepeHuuranbHoi (Irae BepTUKaabHOe pacripeaeeHrue TeMIepaTypbl
BOJIbI PACCUMTBIBACTCS HA OCHOBE YPaBHEHMSI TEIJIONPOBOIHOCTH) [77].

B oTnmyme ot aHaIM3a METEOPOIOrMIeCKUX MMOJIei Hal Cylleli, aHaIM3 B OKeaHe
KpaiiHe 3aTpyJIHeH BCJICACTBHE HEAOCTaTKa M HEpaBHOMEPHOCTH HabomeHuii [68].
OnuH 13 NyTeil peleHusT 3TO MPOOJIeMbl COCTOUT B MPUBJICYCHUM TUAPOIUHAMU-
YeCKUX MOJeseit ISl aHalu3a TeMIepaTypbl AeSITeIbHOIO cjiosl. B yacTHocTH, Tpo-
THO3 TeMIIepaTyphl BOJbI Ha CYTKM MOXHO MCITOJIb30BaTh KaK IepBOE MPUOJIMKEHUE
JUISL aHaJIM3a Ha CJIEMYIOIIMIA JeHb, KaK 3TO JelaeTcsl B aTMOCHEPHBIX MPOTrHOCTH -
YECKUX MOJENSAX. DTO CleaeT aHaIU3 CTPYKTYPhI ACSITEIBHOTO CJOST AMHAMMYECKU
COTIJIACOBAaHHBIM C BO3MIEHCTBUEM aTMOC(EPHI, UTO OCOOCHHO BaxKHO JUIsI CIab00CBe-
IIEHHBIX PAailOHOB OKeaHa.

TakuM o0Opa3oM, omepaTHBHas IMPOTHOCTUYECKAsT OKeaHCKas cucrtema hak-
TUYECKHU JOJIKHA paboTaTh B HEIIPEPHIBHOM ILIMKJIE aHaJIMW3—IIPOrHo3—aHaiu3. B
TaKOM peXuMe paboTaeT, HampuMep, cucteMa B LleHTpe YMCIIEHHBIX ITPOTHO30B
BM® CIIIA, Bxitouaronias B ce0s eXKeCyTOUHBIA TpeXMEPHBIN aHalli3 CTPYKTYPhI
JIeSTeIbHOTO cJIosT B MUpoBOM oKeaHe [226]. B aHanmu3e McHoiab3yioTCs JaHHBIE
okosio 200 ¢pukcupoBaHHBIX U MIaBydyux oyeB, 250 OGaTtuTepmMorpa@HbIX HabJII0-
nenuit, no 3000 cynoBbix usamepenuii TITO u okomno 120000 3naueHuit TITO mo
CIIYTHUKOBBIM JaHHBIM. Kpome Toro, mcrnosib3yercsi nHGopMamus o0 MOJ0XEHUU
M XapaKTepMCTUKaX (PPOHTAJbHBIX 30H U CMHONTUYECKUX BUXpeil. B pesynbrare
aHaJu3a reHepUpPYIOTCS 3HAYeHUs TeMIepaTypbl BoIbl Ha 17 ropu3oHTax B cjioe
0—500 m Ha ceTke ¢ marom 1,25°.
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3.4.2. TexHoJorust KPaTKOCPOUHOro MPOrHO3a TEMIEPATYPHI M TOJIMIMHLI BEPXHETO
KBa3HOJHOPOIHOTO CJIOS OKeaHa

PaccMOTpuM TEXHOJIOTHIO MPOTHO3a TeMIIepaTyphbl BOIbl B OKEAHE Ha MpUMEpPe
OINEepPaTUBHON CUCTEMbl KPATKOCPOUYHOTO MPOrHO3a TeMIepaTypbl U TOJILIUHbBI BEPX-
Hero kBasuogHopoaHoro ciosi (BKC) okeana, pa3pabortaHHoit B [uapoMeTieHTpe
Poccuu [131, 137, 252]. UHdOpMaLIMOHHOI OCHOBOI CUCTEMBI SIBJISIIOTCSI JaHHbBIE
OINEepaTUBHBIX TUKINYeCKUX 0a3. CucTeMa BKJIIOYAET UHTErPAIbHYIO MOJE/b Jes-
tesabHOoro ciost okeaHa (JICO), npussasky moaeau JCO K JaHHBIM OOBEKTUBHOTO
aHayiun3a TemnepaTypbl noBepxHocTu okeaHa (TI1O) u K JaHHBIM BBIXOAHOW MPOIYK-
LMY r100aJTbHOM CMEKTPaTbHON MPOrHocTUYecKoi Moaenu atMocdepsl. Ilar pac-
YEeTHOW ceTKu nporHo3a napamerpos BKC pasen 1,4°.

Haubonee HageXXHbIMU MPU MPOBEACHUM PACUETOB XapaKTEPUCTUK ACSATETbHO-
ro cj10s1 Ha OOJBIIMX aKBaTOPUSIX C UCMOJb30BAHUEM OIEpPaTUBHON MHOOpPMALIUU
3apeKOMEH0BaIN ce0s1 MHTErpajbHble MOJEIU, HE TpeOyIolre, B OTIMYME OT AuU(-
(bepeHUMATBHBIX, 3HAYUTENbHBIX pecypcoB DBM. B onepatuBHOl MpakTUKE LIK-
pokoe nmpuMeHeHUe noayuuiaa moaeiab B. M. Kanaukoro [77], Ha ocHOBe KOTOPOIi B
Tunpomeruentpe Poccuu ObUTM CO30aHBI ONEPATUBHBIE CUCTEMbI KPATKOCPOYHOTO U
JIOJITOCPOYHOTO MPOrHO3a TEMIIEPATYPhl BOMIBI B OKEaHe.

B Moaenu paccmaTpuBaeTcst ABYXCIOMHAS CTPYKTYpa AESITEIbHOTO CJI0SI, COCTO-
smas u3 BKC u cezoHHoro tepmoxiiviHa. s 000ux CJIOeB BBIMUCHIBAETCS ypaB-
HEHUE TEIJIOMPOBOJHOCTH, HA TPAHULE pa3fesia MEXIy CJIOSIMU CTaBUTCS YCJIOBUE
JNOCTUXKEHUS KpUTUYECKOro 3HaueHus1 yuciaa Puuapacona. YpaBHeHust Moaeau, no3-
BoJisiolve paccuuthiBaTh TofmuHy BKC h u ero temmnepatypy T, MoxHO nipeacra-
BUTH B BUIIE:

& k- +0) 1 pc o0, (3.112)
I _Lio+0,)pc, - ety (3.113)
o h

(V) =+ fexp|- 0.8(sin(e)*h /1 V], (3.114)

rae k — Koo duineHT TypOyJIeHTHOTO 0OMeHa B Ce30HHOM TepMokiuHe; Q , V — no-
TOK TEIUIA U CKOPOCTh BETPA Ha MMOBEPXHOCTH OKeaHa; O, — alBEKLNs Teruia apeido-
BBIMH TeUCHUSIMU; P, C, — TUIOTHOCTB U TEIUIOGMKOCTb MOPCKOM BOJBI; ¢ — IIMPOTA;
o, B, € — pasmepHble Koadduimentol. Oyukumst (4, V) mapameTpusyer BepTH-
KaJIbHBIN TpafleHT TeMIIepaTypPhl B CE30HHOM TEPMOKIIMHE.

AIBEKTUBHEBIN ITepeHOC TeTuTa Apeii(pOBBIMI TCUCHUSIMU PACCUMTHIBACTCS Ha OC-
HOBE KMaHOBCKHX COOTHOIICHUI C MCIIOJh30BaHNEM KOMITOHEHTOB KacaTeJIbHOTO
HamnpsoKeHWs BETpa T, ,

C, or  or
_ cor__or

=—|7, -7 11
“ 2wsingp\ "ox oy ) (3-115)

4

Tx,y = d/)aI/x,y ) (3116)

e @ — yriaosas ckopoctb; C,— koshduuuen T Tpenus ( C, = 1,5x107%); p_ — mior-
HOCTb BO3/1yXa; V, , — KOMIIOHEHTbI CKOPOCTH BETpA.
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Hznoxennas moaens JCO mpoliuia TeCTUpOBaHUE ISl pa3IdyHbIX TUAPOME-
TEOPOJOTUYECKUX YCIOBUI U pa3MyHbIX pailoHOB MupoBoro okeaHa [78, 79, 129,
130, 168].

BaxxHoii KOMITOHEHTO! TEXHOJOTUM MPOTHO3a XapaKTEPUCTUK BEPXHETO CJOs
oKeaHa sIByisieTcs1 00beKTUBHBIN aHanmu3 TI1O [19, 67]. McxonHbIMU TaHHBIMM JUISI
aHajau3a CIyXaT ornepaTMBHbIE CYIOBble HAOJIOAEHMS, TTOCTyNaMIIMe 0 KaHajdaM
CBSI3M U XpaHsluecs B 0a3e onepaTUBHBIX HaHHbIX [apomeTtueHTpa Poccuu. Ilpu
5TOM UCIOJB3YIOTCS AaHHbIe u3MepeHuii TI1O, nepegaBaeMble O MEXIYHAPOIHbBIM
konoBbIM popmaM SHIP , BATHY , TESAC u DRIBU.

Ha nepBom sTane BBINOIHSETCS KPUTUUYECKUI KOHTPOJb UCXOAHBIX JAHHBIX,
1IeJIbI0 KOTOPOTO SIBJISIETCS] MCKIIIOUEHUE TPYObIX OIIMOOK, MOCJIE Yero MpOBOAUTCS
BBIUMCJIEHUE 3HAUEHUI MOJISI B y371aX 3aJaHHOM PeryJIsipHOM CEeTKU, U CXeMa aHajau3a
3aBepIIAeTCs BOCCTAHOBACHUEM 3HAYSHUI MOJIS B y3/1aX CETKU, He OCBEILIEHHbIX TaH-
HBIMU HaOJIIOACHUA.

Ha sTane KOHTpOJISI OCYILECTBISIETCSI BhISIBJIECHUE U UCKIIOYEHUE MTOBTOP-
HBIX JaHHBIX HAaOJIOJEHUI 1 MpoBepstoTcs 3HaueHus uamepeHuit TITO. JJaHHbie
HabJIOAeHUI Mocie MepBUYHON 00paboTKU colaepKaT MHOTO MOBTOpeHuid. s
WCKJIIOYEHHUST TOBTOPOB 3HAUEHUSI KOOPAMHAT KaXIOi U3 OTOOpaHHBIX JJIsI aHa-
JIu3a CTaHIMI CPaBHUBAIOTCS ¢ KOOPAMHATAMU BCEX OCTaJbHBIX CTaHLUI. B ToM
clyyae, eCJIM Pa3HOCTb KOOPAMHAT OKaXeTCsA MEHbLIE 3aJaHHOI0 3HaueHus ( 6, ),
BBITOJIHSIETCS CPaBHEHUE MOMEHTOB BpEeMEHU HAOJIONEHUII Ha 00eMX CTaHIMSIX,
M KOTJa Pa3HOCTb MOMEHTOB He TPEBbIIIAET YCTAHOBIEHHOrO A0nycKa (J,), oaHa
U3 CTaHLUI (MOCTYNMBIIAS U3 KaHaJOB CBSI3M PaHblle) U3 pAaCCMOTPEHUS UC-
KJII04yaeTcs.

J1J1s1 BBISIBJIGHUS TPYOBIX OIIMOOK B aHAJM3UPYEeMbIX 3HAUEHUSIX BHITIOTHSIETCS
MpoBepKa Ha MonagaHue U3MEPEHHOTO 3HAUEHUST TeMIlepaTypbl B JOMYCTUMBIA
IJIsl JAHHOTO pailoHa U BpeMEHHU roja uHTepBaad. MHTepBaa AOMYyCTUMBIX 3HAYe-
HUI ompeneseTcsl Mo KIMMaTUYEeCKOMY IMOJII0 TeMIEepaTypbl U CTATUCTUYECKUM
XapaKTepuCTUKaM €€ U3MEHYMBOCTH, B KaYeCTBE KOTOPBIX IPUMEHSIOTCSI CpeIHUE
KBaJpaTUYHbIe OTKJIOHEHUSI. DTU TOJISI UCTIOJAB3YIOTCS ¢ MECSIYHON TMCKPETHO-
CTbIO, U JOMYCTUMBIi MHTEPBAJ IJIsl TeMIepaTypsl T BBIYMCIACTCS 110 OTKIOHE-
HUSIM OT CPeIHEro MEeCSIYHOIro 3HaueHUsl TeMIlepaTyphbl B TaHHOU TOUKe CIeAyIO-
LIUM 00pa3oM:

T, -20<T, <Ty +20 (3.117)

rae T\, v 0 — KIMMaTHIeCKOoe 3HaYEHNE TEMITEPATYPhI U CPEIHEE KBAAPATHYECKOE OT-
KJIOHEHME B TOUKE HAOMIOAEHUI 17151 KOHKPETHOrO Mecslia.

IMpouenypa BeluMcaeHUS 3HaUeHU nosst T’ B y3/ax CeTKUM OCHOBaHa Ha METOJe
BECOBOI MHTepHOSILMU. 3HaUeHUe ToJig T B y3jie CEeTKU ¢ HOMEPOM I OTpeAesieTcs
1o N-3HaueHUsIM TeMIepaTypbl Ha BAUSIOLIMX CTAHLIUSX TTO (popmyJie

T,=3pT,, (3.118)

rme 7; — 3HAYCHUs TEMIIEPATYpPbl Ha CTAHLIMSIX; p; — BECa, KOTOPBIC B JAHHOM ClTydae
SIBJISTIOTCS 3aTJaHHBIMM (DYHKIISIMU PACCTOSTHUS OT y3/1a CETKH 10 CTAHIININ r;.. Ipu pac-
YeTax I10 JaHHOM MeTOMVKe IPOBOAMINCH 3KCIIEPUMEHTHI ¢ BECOBBIMU (DYHKIIMSIMU,
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3aTyXalolIUMK C PACCTOSIHUEM TI0 pa3HbIM 3aKOHaM. B utore mpeamnodreHure ObLIO
OTIaHO BECOBOM (PYHKIIMU BUIA

N
p;(r,) =exp(~a-r,/[R—B2jIR*)/ Y exp(-a-r;/R - fr] | R?), (3.119)
Jj=1
rae R — paauyc moucka BIUSIOIIUX CTAHLIWMI, o U B — KOHCTaHTHI.

PeanuzoBaH ciemyromuii aaropuTM MOMCKa BIMSIIONINMX cTaHUMIA. Bokpyr aHa-
JIN3UPYEMOTO y3J1a CETKHU YCIOBHO OIMUCHIBACTCSI OKPYKHOCTD 3aIJaHHOTO HAYaJIbHOTO
panuyca (r,), M €CJIM YMCIO CTAHLMA, MONANAOIINX B 3TY OKPYXHOCTb, MPEBBIIIAET
WM PaBHO YCTAHOBJICHHOMY MMHUMAJILHOMY 3Ha4eHUIO (K . ), TO BBIIIOJIHACTCSA UH-
TePIOJISALMS B JaHHBIN y3ea mo ¢popmye 3.119. B mpoTuBHOM citydae paamyc OKpyK-
HOCTH YBEJIUUYUBACTCS MOCICI0BATEIbHBIMM TIPUPAIICHUSIMHU 0 TeX 0P, ITOKa OH He
JIOCTUTHET 3aIaHHOIO0 MakcUMasibHOro 3HaueHusl R . Ecau v ipu aTOM He BbIOUMpa-
€TCS TOCTaTOUHOE KOJMYECTBO CTAHIIMI, TO MHTEPIIOSIIMS B JAHHBIN y3€JI CETKHU He
npoBoauTcs. JIJIs MoaydeHWsT 3HAaYeHU TOJIS B TAKUX Y3JIaX CETKHU, HE OCBEIIICHHBIX
JAHHBIMU HAOTIOACHUI, TPUMEHSECTCSI TPAIUMIIMOHHBIN MOAXO0, COCTOSIIUIA B MO~
CTaHOBKE KJIMMaTHUUECKMX 3HAUCHUIA.

IIporpaMmmHoe obecrnieueHre CxeMbl IO3BOJISIET IPOBOAUTh OOBEKTUBHbBIN aHa-
JIN3 TI0 aKBaTOPUSIM TIPOM3BOJILHOM KOHbUTypalinu. BxonHas nadopmaliusi, mToMumMo
VICXOIHBIX TAaHHBIX HAOMIOACHUI, TOJDKHA COMepKaTh KIMMaTUIeCKUe TOJISI U XapaK-
TePUCTUKM MX U3MEHUYMBOCTU. TecTupoBaHuEe cXeMbl 00beKTUBHOIrO aHanu3a TI1O
MPOBOAMJIOCEH B YACTHOCTH Ut akBaTopuu CeBepHOU ATaHTHKM [67].

JI7s IpoTHO3a XapaKTePUCTUK BEPXHETO CJIOSI OKeaHa HY>KHBI ITPOTHOCTUYECKUE
MOJISI METCOPOJIOTUUECKHUX MapaMeTpOB Ha OCHOBE aTMoc(pepHoit Monenu. B omu-
ChIBaeMOIl CHCTeME MCIOJIb3yeTCs T100aqbHasI MPOTHOCTUYECKAsI MOIEeIb aTMOc(he-
pbl Tunpometuentpa Poccum [148, 149], koTopas umeeT KoHpurypamuio T85L31
(85 chepruecknux rapMOHUK, IIAaT MO TOPU3OHTAJIBHBIM KOOpAMHaATaM ~1,4°, Bep-
TUKaJIbHOE pa3pelieHue 31 ypoBeHb, B MOTPAHUYHOM CJIO€ aTMOC(epbl HaXOISITCS
7—8 ypoBHeit). [IporHo3bl BEIITYCKAIOTCS ABa pa3a B CYTKHU MO MCXOTHBIM TaHHBIM 3a
00 u 12 4. BeixogHast MPOAYKIIMS MOCTyHAeT B IMKIMYECKUE 0a3bl JTaHHBIX B Y3JIax
IIMPOTHO-JOJTOTHBIX CETOK C Immarom 2,5° (cTaHAapT IJIS MMoJib3oBaTeseil) u ~1,4°
(cueTHas rayccoBa ceTKa MOJIIEIIN).

ITomuMoO cTaHmapTHOIO MJISI MEXIYHApOIHOTro oOMeHa Habopa MPOTrHOCTUYE-
CKUX TIOJIeH (TemIiepaTypa Bo3Iyxa, TeOMOTeHIINAII, BETep Ha CTaHAAPTHBIX U300apu-
YECKHUX TOBEPXHOCTSIX 1 NaBJICHNE Ha YPOBHE MOPSI), BBIXOAHAS TTPOIYKIINS MOACIN
aTMoc(ephl CONEPKUT ITMPOKUIA CITEKTP JOTOJHUTEIbLHBIX XapaKTePUCTUK, BasKHBIX
IUIST pa3anyHbIX 3ana4. B yactHoctH, myist mogenu JICO ucnonb3ytores: 1) moist moTo-
KOB CKPBITOT'O 1 SIBHOTO TeTIa OT MOACTUIAIOIICH ITOBEPXHOCTU B aTMOC(hEpY, BHIUMC-
nssemblie B T85L.31 mpu mapaMeTpu3aliuy IpU3eMHOTO ¥ IIPUBOIHOIO CIOEB aTMOche-
pbI; 2) paTuallMOHHBIN 0anaHCc; 3) 30HaIbHAs M1 MepUANOHATIbHASI KOMITIOHEHTHBI TTOJIS
BeTpa B IIPUBOTHOM CJIO€ aTMOC(hEPHI.

[Ipu cozmaHny MPOTHOCTUYECKOI CUCTEMBI OblIa pa3padoTaHa TEXHOJIOTHS COB-
MenleHus nHrerpanbHoit Moaean JJCO ¢ BBIXOAHO NTpOAYKIIME T100aabHOM CIIeKT-
paJIbHOM MPOTHOCTUYECKOI MOAEIN aTMOC(HEPhI.

[IpornosuposBanue napamerpoB BKC ocyiiiecTpisieTcs: B Tpu 3Tamna:

1 — yTeHUe 13 MUKINYECKUX 0a3 TaHHBIX ITIPOTHOCTUYECKUX ITOJICH TTepeUnCIcH-
HBIX BBIIII€ XapaKTEePUCTUK Ha CPOKU ITporHo3sa 24, 48, 72, 96 u 120 u;
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2 — yTeHue U3 6a3bl JAaHHBIX pe3yJILTaTOB 00beKTUBHOTO aHanu3a TT10;

3 — comeneHue Moaeau JCO c onepaTUBHBIMM JaHHBIMU OOBbEKTUBHOTO aHa-
snm3a TITO u nporHo3zamu aTMOC(EPHBIX XapaKTepUCTUK 110 Moaean T8S5L.31;

4 — unterpupoBanue moxeau JCO u BeipaboTKa mporHosa Ha 24, 48, 72, 96 u
120 4y moseit TonmuHbl U TeMmnepatypbl BKC, otoxnectsiasgemoii ¢ TITO.

Ilepen BHenpeHueM Oblla MPOBEAEHA OIBITHASI SKCILIyaTallusl CUCTEMBbI, BKIIIO-
yalolas OleHKY IPOrHOCTMYECKUX 3HAYEHUI ITOTOKOB TeIla Ha MOBEPXHOCTU OKe-
aHa B pa3UYHbIX CUHONTUYECKUX cuTyauusx [150] u mporHocTuyeckux nojiei Toa-
1uHBI ¥ Temmepatypbsl BKC.

a) 12-00 14.09.2008 6) 12=-00 14.08. 2008

Puc. 3.30. IIpoenosz memnepamyput 8 °C (a) u moawunst 8 m (6) BKC 6 Ceseproii
Amaaumuke na 14.09.2008 e.

3.4.3. MoarocpoyHniii mporuo3 temmepatypsl U TommuHasl BKC B CeBepHoii AT-
JIAHTHKE

Ha ocHOBe nHTerpajbHOI MOJE N, ONTMCAHHON B MpeablAylleM pasaeie, B [uapo-
MeTueHTpe Poccuum Obl1 pazpaboTaH M BHEAPEH B OMEpPaTUBHYIO MPAKTUKY METOI
JIOJITOCPOYHOTO MPOrHo3a temrieparypbl U TojrHbl BKC B ceBepHbIX yacTsax AT/IaH-
Tu4yeckoro u Tuxoro oxkeaHos [130]. Hns 3agaHust Ha4yaJbHOTO pacnpeaeeHust TeM-
nepatypsl BKC ucrnonb3yiorcs pe3ynsraThl 00bekTUBHOTO aHanu3a TI1O 3a 5 cyTok.
W3-3a HepocTaTKa HAOMIOAEHWI 1 3agaHusl HadyalbHbIX 3HaUeHUi ToaimuHbl BKC
HCIIOJB3YIOTCS KIMMATUYEeCK1e U pacCUUTaHHbIE BEJIMYMHBIL. JIJ1s1 3a1aHUsI TpaHUYHBIX
YCJIOBUI MCIOJIB3YETCsl TIPOTHO3 CpeHEMECSYHON aHOMAaIMKU TeMIlepaTypbl BO31yXa,
KOTOphIit cocTaBisieTcs B [unpomMeriieHTpe Poccuu mo meroay aHanoroB. Ha ocHoBe
3TOil MHMOPMALMK TTO SMIOUPUUYECKON (hopMyJie pacCUMTHIBAETCSl MPUTOK Teria K
okeaHy. B mporHose Takxke MCHONb3YIOTCS CpelHEMECSUHbIe (KIMMaTUYeCKUe) Tos
ckopocTu BeTpa. [IporHo3upoBaHue OCYILIECTBISIETCS B TEIUTYIO YaCTh rona.

JIist yyeta agBeKTMBHOIO MepeHoca Teria MpeasioKeH Croco0d, KOTOPhIA TMpe-
CTaBJIsIeT co0Oi coueTaHue rMAPOAMHAMUYECKOr0 U CTaTUCTUYECKOro rnoaxoda [78].
CyTb €ro COCTOUT B CJEIYIOLIEM: Ha OCHOBE JIOKAJbHOW MOJEJU PacCUUTHIBAETCS
CpelHeMecsIYHOe pacrpeaeseHrue TeMIrepaTypbl BOAbl Ha KaKoi-11u00 akBaTOPUU B
TeuyeHue psija JeT. AOCOMIOTHBIE OIIMOKU TaKUX PACYETOB OCPEIHSIIOTCS 10 BpeMeHHU,
U TIOJIyYEHHOE pacTpe/iesieHe UCIOAb3YeTCsl B JajbHEMIleM B MPOrHO3e KakK MoJie
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aIBEKTUBHBIX MOMPaBOK (MOCKOJIbKY HAaUOOJbIINE OIMOKM CKOHIIEHTPUPOBAHbI B
30HAX C CWJIbHOM anBekiveil). OMBITHbIE POrHO3bI B T€YEHME TPeX JIET ToKa3aju,
YTO TaKOM CIO0CO0 yyeTa afBEKIIMK TTO3BOJISIET TIOBBICUTH OIPaBIbIBAEMOCTh ITPOTHO-
30B B cpenHeM Ha 5 %.

OMnBITHBIE TTPOTHO3BI cocTaBisIuch B 1976—1978 rr., a, HaunHast ¢ 1980 mo
1994 1., mporHo3upoBaHUE OCYILIECTBISJIOCH B ONMEPaTUBHOM PeXUMe C Iepenayeit
nporHoctuyeckux kapt TITO mo dakcumunbHoi cBsi3u. I[Ipu olieHKe omnpaBabi-
BaeMOCTH 3a JOMYCTUMYIO OIIMOKY mpuHsTa BequuuHa 0,670 , rie ¢ —aucrnepcust
CpeIHEMEeCSIYHOM TeMIepaTyphbl, YTO B CPEAHEM IO aKBaTOPUU COCTaBJISIET MpUMeEp-
Ho 1°. 3a nmepuon ¢ 1980 mo 1994 . onpaBabIBaeMOCThb cocTaBisiia 75—85 %, omnpas-
JIBIBAEMOCTh MHEPLIMOHHBIX MPOTHO30B (coxpaHeHue aHomaiauu TI10) — 70—80 %
(Tab6xa. 3.18). AHanu3 NPOrHO30B B aHOMAJILHBIX CUTyalMsX, Koraa aHoManus TI1O
6ouiee 1 °C mo abCcoOTHON BeJIMYMHE OXBaThiBajia aKBaTOPUU, CPABHUMbIE C pa3Me-
paMu oKeaHa, MoKa3all, YTO B 3TUX CiIydasx 3(h(eKTUBHOCTb ITPOTHO30B, 110 CPaBHE-
HUIO C MHEePLIMEN ¥ KIMMaToOM, MOXeT mocturath 10—15 %.

Tabnuia 3.18
Onpagdvieaemocms 00120CPOUHBIX NPOCHO308 MEeMNEPAMYPbL 800bL
6 Cesepnoii Amaanmuxe, %

Tonwr Wionb Hionb ABrycT CeHTSI0pb
1980 87 86 78 77
1981 84 85 80 79
1982 81 92 89 89
1983 87 86 84 88
1984 79 90 76 87
1985 86 88 89 85
1986 78 75 82 61
1987 86 (78) 82 (77) 88 (75)
1988 89 (71) 82 (75) 82 (76) 80 (75)
1989 92 (78) 90 (80) 88 (81) 86 (79)
1990 88 (76) 92 (74) 84 (73) 87 (80)
1991 97 (82) 97 (80) 82 (74) 93 (76)
1992 90 (78) 82 83 (72) 89 (82)
1993 85(72) 90 (68) 90 (72) 79 (70)
1994 94 (80) 93 90 84 (75)
CpenH. 90 (77) 90 (76) 84 (75) 85 (76)

Tlpumeuanue. B ckoOKax — onpaBIbIBAEMOCTb MHEPLIMOHHBIX TPOTHO30B.

3.4.4. Jloarocpounsiii mporno3 anomanuii TIIO B oTmeabHBIX paioHax
CeBepHoii ATIAHTHKH

B Hauane pazaena 3.4 roBOpUJIOCh O TOM, YTO MHOXECTBEHHasi KOpPesiLus, Jie-
JKalmasi B OCHOBE CTaTUCTUUYECKHMX METOIOB JOJITOCPOYHOTO IIPOTHO3a TeMIIepaTyphl
BOIBI B OKeaHe, MO3BOJIICT OLCHWBATH JIUIIIb JIMHEITHBIC 3aBUCUMOCTH, B TO BpeMs
Kak (popMUpOBaHUE TEPMHUUECKOMN CTPYKTYpPHI BEPXHETO CJIOST OKeaHa IPEICTaBIISICT
CYILIECTBEHHO HEeJIMHEWHBII TTpoIIece.
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B cBs3u ¢ 3TUM TIpeacTaBiIsieTcsl IEPCIEeKTUBHBIM Pa3BUTHE TaKMX MPOTHOCTH-
YECKUX CXeM, KOTOphIe JOMYCKAalOT BKIOUeHHE (hU3NIeCKU 0OOCHOBAHHBIX 3aBUCH-
MOCTEI MeXIy MPEeIUKTaHTOM U MPEIUKTOPaMK HE3aBUCHMO OT BUIA U YPOBHSI CTa-
TUCTUYECKOU CBSI3U. Takre BOBMOXKHOCTH IPEICTABISIOT IIPOTHOCTUYECKHME CXEMBbI C
ucroib3oBaHueM TpyrnoBbix aHanoros (I'PAH) [190]. MeTon rpynmoBbIX aHAJIOTOB
MO3BOJISIET TIPOTHO3MPOBATh B KATETOPUYECKOM M BEPOSATHOCTHOM (hopMax pasimd-
HbIE TUAPOMETEOPOJIOTMYECKHUE 3JIEMEHThI. BaxkHBIM MpeaBapuUTeIbHBIM 3TallOM JIJIsT
peayiM3aliiy IIPOTHOCTUYECKOM CXeMBbI SIBJISIETCSI TOA00P Ha OCHOBE (DM3MYECKUX 3a-
KOHOMEPHOCTEI MPETUKTOPOB U MPEAMKTAHTOB U CO3IaHKe 0a30BOI0 apXyBa.

ITpornoctuueckuii komriekc 'PAH coctout u3 Tpex mocieaoBarebHO padoTao-
muyx mporpaMM. Ha mepBoM 3Tarie MpoM3BOIUTCSI OLICHKA Mep pa3indus MEXIy MC-
XOTHBIMM Ha MOMEHT COCTABJICHUS MPOTHO3a MOJISIMU U MOJISIMM 13 0a30BOTO apXvBa B
COOTBETCTBUHU C 3aAaHHBIMU KPUTEPUSIMU. PacCUMTHIBAIOTCSI CTaTUCTUYECKME XapaKTe-
PUCTHKM Mep pas3inyus (MaKCUMyM, MUHUMYM, CpelHee 3Ha4YeHKe, CTaHIapTHOE OTKJIO-
HeHue). Ha BTopoM aTare Ha OCHOBE OLIEHOK, MOYYEHHbBIX Ha TIEPBOM dTarle, IpO13BO-
JIUTCSI pacyeT MHTErPabHOM IO BCeM IPEIUMKTOpaM aHAJIOTUMHOCTH M (POPMUPYIOTCS
BbIOOPKHU (TPYMITbI) aHAJIOTOB, YIOBIETBOPSIONIME 3aJaHHBIM TpeboBaHusIM. Ha TpeTbeM
3Tare pacCYMTHIBAIOTCSI CTATUCTUUECKUE XapaKTePUCTUKM TTPEAMKTAHTA 10 BCEil BBIOOP-
Ke (KJIMMar) U o BhIOOPKE aHaJIoroB (ITPOrHo3), 1al0TCsl OLEHKU YCIIEITHOCTH MPOrHO3a.

ITpumenenue cxembl 'PAH nist moirocpoyHoro mporsHosa TeMrepatrypbl BOJbI
B okeaHe [136] TpeOyeT peleHrs IBYX MPUHLIMITHAIBHBIX BOITPOCOB: 1) BBIOOP paiio-
HOB, JJISI KOTOPBIX OYAET COCTaBISIThCSI MTPOTHO3; 2) BHIOOP MPEAUKTOPOB IJISI KAXKI0-
ro paiioHa. [To3ToMy IpeaBapuTEIbHO TOJDKHBI ObITh U3YYeHbI MEXaHU3MbI (POPMMU-
poBaHus kpynHomaciuTabHbIX ATTIO B pazanuHbIX pailoHaX W BBISBIEHBI HauboJjiee
3HAYMMBbIe (PaKTOPHI.

HccnenoBaHuss M3BMEHUYMBOCTU TEPMUUYECKOM CTPYKTYphbl OKeaHa IT03BOJISIOT
chopMyarpoBaTh CAEAYIOUIYI0 KOHLENUUIO aoiarocpouHoro nporHosza ATIIO B Ce-
BEepHOI ATJIaHTHKE.

1. B u3BMeHYMBOCTH TeMIIepaTyphl TOBEPXHOCTHOIO CJIOSI OKeaHa MOXKHO BBIIC-
JIUTh «MEJUICHHBI» M «OBICTPBIi» KOMIIOHEHTHI. «MeIJIeHHbIIi» KOMIIOHEHT 00YyC-
JIOBJIECH MHOTOJIETHUMM M3MEHEHMSIMU OKEAHCKOM LIMPKYJISIIUKM, UMEET LIIyOrMHY
MPOHUKHOBEHUS 10 rnaBHOro TepMokanHa (okoso 1000 m). «BbICTpbIli» KOMIIOHEHT
00YyCJIOBJIEH BIMSIHUEM IIPOLIECCOB C BPEMEHHBIM MAacIITabOM OT HECKOJIBKHUX CYTOK
JI0 HECKOJIBKMX MecsleB (TeIJIOOOMEH OKeaHa ¢ aTMOChepoii, BEepTUKaIbHOE TYpOy-
JIEHTHOE TIepeMellMBaHKe BETPOBOTO U KOHBEKTUBHOIO ITPOUCXOXACHUS U T.1I.), TJIy-
OMHA MPOHUKHOBEHUST — AesATeNbHbI cioii okeaHa (200—300 m). Ipennonaraercs,
YTO «MEIJICHHBII» KOMIIOHEHT YYUThIBaeTCs B HadaibHOM 1ojie ATTIO, a «ObIcTphblii»
MpOorHo3upyeTcs ¢ nmomoliiibio cxemMbl ' PAH.

2. IIporHo3 ocyuecTBiIsieTcs Il pailoHOB (hOpMUPOBAaHUST HarboIee KPYITHbIX
ATTIO (3anagHast yacth CeBepHOIi ATIAaHTUKU), TAe TakxKe HaOaogaeTcss HauboIb-
1ast U3MEHYMBOCTb TEMITEPaTypPhl BObI.

3. s Kaxkaoro pailoHa MpoU3BOAMTCS TMpeaBapuTebHblil (BHe cxeMbl [ PAH)
0TOOP MPEIUKTOPOB, ONIPEIACIISIOTCS «BIMUSIONIE» 00JIaCTH, ONTUMAJIbHbIE CABUTH BO
BPEMEHU U ITPOCTPAHCTBE MEXKIY IPEAMKTAHTOM U IPeAUKTOpaMu. [1pu aTOM yuuThI-
BaloTcsl pusnyeckue ocooeHHocTu popmupoBanusa ATIIO, Hanpumep, BaxkHasl poJjib
JMHAMMYECKOIO BO3ICICTBUSI aTMOC(ephl B IIEPUOIbl BECEHHE M OCEHHEN Tepe-
CTPOMKHU TEPMHUUYECKOI CTPYKTYPBI BEPXHETO CJIOST OKeaHa.
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st “H(GOPMALMOHHOTO 00ECTICYeHUST TTIPOTHOCTUYECKOI CUCTEMBI MCITOJIb3YeTCsI
0aHK omepaTUBHBIX JaHHBIX «[TporHo3» IuapomerueHTpa Poccuu, u B yacTHocTH Oasza
naHHbIX «ROWS», conepskariast iHGOPMALIMIO O CPEIHUX MECSTIHBIX TTOJISIX TEMITEPATYPhI
MOBEPXHOCTU MHUPOBOTro OKeaHa, MPU3EMHOI0 JaBJIeHUs, TeONOTeHIMaIa TOBEPXHOC-
™ 500 rI1a u T.0. 32 MHOroJIeTHUIA Tiepron. OnUChIBaeMblii BapMaHT CXEMbl UCITONb3YeT
nonst ATTIO u npuseMHoro aasieHus. st mociefHUX pacCUUThIBAIOTCS CpeIHeMecs -
Hble aHOMaJIMM, KaK OCHOBHAsI XapaKTePUCTUKA TMHAMUYECKOTO COCTOSTHMSI IIPUBOIHOTO
crios arMocdepsl. TTonkmouyeHne K cxeMe IPYrux MoJiei, HampuMep TeMIEPaTypbl BO3-
JIyXa WJIY TeONOTEHIIMANa, He BbI3bIBACT MIPUHIIMITUATLHBIX 3aTPYIHEHMIA.

Jlnst oeHKM KadecTBa MporHo3oB B cxeme 'PAH mpenycMoOTpeHBI OLIEHKM yC-
MEIIHOCTH KaTeropuYecKoro M BepOSITHOCTHOTO MpPOrHo3a. JIJist olleHKU KaTeTopu-
YeCKOro MpOorHo3a paccuuThiBaloTcs: 1) abcomoTHas olunoKa; 2) yCrneuHOCTh Tormna-
JNaHus B Tpajalldio B COOTBETCTBUU C 3alaHHOU MaTpuleil 11eH olrboK; 3) ycrel-
HOCTb IPOTHO3a 3HaKa aHOMaJIuu; 4) cpelHssl KBaapaTuiyeckasi olroOKa IporHo3a;
5) K03DOULKMEHT KOPPEISLUUA MEXAY MPOTHOCTUYECKUMU U (haKTUIECKMMU 3HaAYe-
HUsMU. 7151 OLIEeHKU YCMEITHOCTY BEPOSITHOCTHOTO MPOTHO3a PACCUMTBIBAETCS CPe/l-
HSIs TIpe/icKa3aHHasi BepOsITHOCTh Ha0JII01aeMOoro Kjiacca.

J171s1 MCTIBITaHUsI CXeMbI ObUT BBITIOJIHEH PSI IPOrHOCTUYECKUX IKCIIEPUMEHTOB
[136], kOTOpBIE CBUACTEILCTBYIOT O BO3MOXKHOCTHU MCIIOJb30BaHMUS CXEMBbI IPYITIIOBBIX
aQHaJIOTOB JIJISI OJITOCPOYHOIO IIPOTHO3a TeMIIepaTyphl BOIbl B okKeaHe. Ee BaxkHOM
OCOOEHHOCTBIO SIBJISIETCSI BO3MOXHOCTD MPECTABICHUSI POTHO3a B BEPOSITHOCTHOM
(opme, Korma IPOTHO3UPYETCSI BEPOSITHOCTD OCYIIECTBICHUS IS TPeX I'pamalluii.
Taxkast opma nmpenacTaBieHus: MPOTrHO3a TSI HEKOTOPBIX LieJel MOXET ObITh Ipe-
MOYTHUTEIbHEE, YeM KaTeropuIeCKUi IporHo3.

JanbHeiiee pa3BuTHe MeToaa noJrocpouHoro rnporHosda ATITIO moxeT ObITh
OCHOBAaHO Ha CXeMe TPYIIIOBBIX aHAJOTOB C ONTUMM3AIlMe cocTaBa MPEIMKTOPOB
[190], xorna HaboOp MPEeIMKTOPOB HACTPAMBAETCsl HA TEKYIIUI MPOLIECC U MEHSIETCs
OT IPOTHO3a K IIPOTHO3Y. DTO MO3BOJIUT CYIIECTBEHHO PACIIUPUTh HA0Op DU3MUECKU
000CHOBAaHHBIX MPEJAMKTOPOB B IPOTHOCTUYECKOI CXeMe.

3.4.5. TexHonorus MOCTPOEHUS MOJeill TeMMepPaTypbl NMOBEPXHOCTH MOPS
M0 CIYTHUKOBBIM JIAHHBIM B ONIEPATHBHOM PeKNMe

B I'Y «IunpometuenTtp Poccumn» pazpabotaHo MporpaMMHOE CPEICTBO IS BOC-
CTAHOBJICHUS ToJIeit TeMmepaTypsl moBepxHocTu Boawl (TIIB) mo maHHBIM co cryT-
HukoB cepun NOAA (aBtop — E. b. UepHsasckuit) [204]. JlaHHOe TTporpaMMHOE Cpe-
CTBO MCIIBITAHO B OIlEpaTMBHOM IpakThKe [apomeTiieHTpa Poccuu mpuMeHUTEIbHO
Kk Kacniniickomy mopio. IIpemnoxeH anroputM ycBoeHUs HOBBIX TaHHBIX o TTIB my-
TEM COIIOCTAaBJICHUs 3TUX JaHHBIX C MOJieM IepBoro npubmmkeHus. IIporpamMmMHast
Mpoleaypa IpeaHa3HayeHa IJIsi TOr0, YTOObI YCTPAaHUTh HU3KOTEMIIEPATYPHBIE CHT-
HaJlbl aTMOC(dephl, BOCIPUHUMAaeMble KaK CUTHaJIbI OT BoAbl. OHa TakKe I103BOJISET
0oJice KOPPEKTHO 9KCTPAIIOJIMPOBATh I10JIe Ha YYaCTKH, Ilie 110 IPUYMHE 00JIa4HOCTU
OTCYTCTBYeT MH(opMalus. Eile oquH U3 TUMWYHBIX ClydaeB, KOraa IpUMEHEHHUe
TIPOLIEAYPHI TTO3BOJISIET 00Jiee KaYeCTBEHHO BOoccTaHOBUTH noJie TI1B, Bo3HuKaeT npu
HaJIMYMU B UCXOAHOM MH(OPMAIIMY CUCTEMATUYECKOM OLIMOKY, YTO HEPEIKO ObIBaeT
CO CIIyTHUKOBBIMM JaHHBIMU.

BxomHbIMU TaHHBIMU 0J10Ka YCBOeHUS CyXuT 1ojie TIT1B, nomydyeHHOe 11st JaH-
HOIT aKBaTOPMHU 3a OJUH BUTOK cITyTHUKA cepuri NOAA ¢ TTOMOIIBI0 MHOTOKaHAaJIbHBIX
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JIaTyukoB Bbicokoro paspeieHuss AVHRR u 3agaHHOe B Buae MaTpuliibl, 3J1€MEHThI
KOTOpOIi cyTh umncia B mpoMexyTtke (0, 255). B uncnax, Hapsay co ciay>keOHOi MH-
dbopmanueit, 3aKoAMPOBaHbI TUOO MOJE3HbIE CUTHAJBI, O] KOTOPBIMU MTOApa3yMeBa-
1otcs 3HaueHus TTIB, 1160 nmpru3Haku OTCYTCTBUSI TAKOBBIX.

Ha Brixoae nosryyaetcs ucmnpasieHHoe 1oje TIIB Ha peryiasipHoil ceTke B BUIE
3JIEKTPOHHOM KapThl U B BUIIE TaOIUIIBI.

BcnomorareabHbIe TpOrpaMMbl COCTaBIEHbBI HA aAJITOPUTMUYECKOM s13bIKe BPW.
OCHOBHBIE MTPOrpaMMBbI COCTaBJIeHbI Ha anroputMuueckom si3bike SAX BASIC. OHu
yrpaBisitoT padoroii npuioxeHus Golden Software Surfer 8. 1151 paboThI poLieaypbl
Ha KOMITbIOTEepEe JOJKHBI ObITh ycTaHOBIEHBI ITporpaMMbl Golden Software Surfer§ u
COITyTCTBYIOLIAS eif mporpamma Scripter.exe. B paboueii TMpeKTOpUU AOJKHBI HAXO0-
IUTbCS cleaytolme haiibl:

— TEKCTOBBIN (MM OMHapHBII) daiii, comepxaliuil mojae NepBoro MpuodIu-
JKEHUs B BUJE MAaTPMIIbl 3HAUEHU B y37aX paBHOMEPHOU CETKM, 3aJaHHbI B (hop-
Mate .grd Surfer 8 ;

— TeKCTOBBII (paiiy ¢ pacliMpeHueM .dat, coaepxXaliuii ciaydaiiHbIM 00pa3oM
pacmnpeesieHHble B IPOCTPAHCTBE MEPBUYHBIC BEKTOPHbIE JaHHbBIE O TeMIlepaType
BOJIbl, MOJIyYEHHbIE MyTEM BEKTOPU3AIMKU PACTPOBOTO CIIYTHUKOBOI'O U300paXKeHUS,
3amMCaHHble B BUIE (X, V, 1);

— TEKCTOBBIN (haiisl ¢ pacirpeHreM .bln, conepxaiinii JaHHbIE O TPaHULIAX BOJI-
HOro 00bEKTa, 3alUCaHHbIE B BUIE TIOCIEN0BATENbHOCTH (X, V), 3a1al0Iel 3aMKHY-
TYIO JIOMaHYIO.

PesyabraThl MILTIOCTPUPYIOTCS Ha TipuMepe BoccTaHoBieHHoro mnoJjis TITB Kac-
nuiickoro Mopst B utoHe 2002 roga. Ha puc. 3.31 gaHbl oOpa3ubl 00ecrneyeHHOCTH
JaHHBIMM YEThIpEX CHUMKOB MOpSI, CAeJaHHBbIX B MepByto Aekany uioHs 2002 roxa.
CHumok ot 4 utoHs (puc. 3.31, KpaitHuii cieBa) BbIOpaH B KaueCTBE MCXOMAHOIO IS
ITOCTPOEHMUSI TOJIS IIEPBOTO MPUOIVKEHUST, TAK KaK OH JOCTaTOYHO XOPOIIo obecrie-
YeH JaHHBIMU.

L2

o

Puc. 3.31. Obecneuennocms chumkos Kacnuiickoeo mops 4, 6, 9u 10 urons 2002 e.
(caesa Hanpaeo) noaesnoil ungopmauueii o TIB, 0603naveHHOl MeMHOU 3AAUBK O

CHuMoK ot 6 utoHs (puc. 3.31, Bropoii ciieBa) 0bu1 00padoTaH ABaxkabl. CHavanza
nosie TIIB 1o HeMy OBLIO MOMYYEeHO HAIPSIMYIO, TTOAOOHO TOMY, KaK 3TO ObLIO cle-
JIAHO [IJISI CHUMKA OT 4 MIOHS. DTO MOoJie UCII0JIb30BaHO KaK KOHTPOJIbHBIA obGpa3sell
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(puc. 3.32, B cepenune). 3atem noje TIIB mo 1aHHBIM OT 6 MIOHS ObLJIO BOCCTAHOBIIE-
HO C MOMOILIbIO TIpeaaraeMoii mporpamMmabl (puc. 3.32, cpana).

Puc. 3.32. Ilone TIIB om 4 uions 2002 e. (cnesa), none TIIB om 6 uionsa 2002 .,
noayuennoe Hanpamyio (6 cepedune) u noae TIIB om 6 urons 2002 2., soccmarnogaenHoe
¢ noMoubHo npeoaazaemoil npoyedypul (cnpasa)

OnucaHHas BbIlIe Mpolienypa OblIa pacpocTpaHeHa Ha ciiyyail 00pabOTKU aHa-
JIOTMYHBIX TaHHBIX IO APYTUM MODSIM eBporeiickoir yactu Poccuu. B wacTHoCTH,
JUTST TIpUMepa ToKa3aHa KapTa paclipeie/IieHUsT TeMITepaTypbl BOJIBI Ha TIOBEPXHOCTH
Yepuoro Mops 3a 13 u 30 utonst 2003 1. (puc. 3.33), mocTpoeHHas! UCKIOUUTETBHO
no naHHbiIM AVHRR NOAA. Ha kapTe HaHeCeHO CWJIbHO CIJIAXXEHHOE T0Jie, UHTEeP-
TMOJTMPOBAHHOE B Y3JIBI CETKHU C IIIaTOM B YE€TBEPTh Ipajyca W MOIBEprieecs Mmpoie-
nype dunsrpauuu (mo Tayccy). YepHbIM KBagpaToM 0003HAUYe€H Yy4acTOK, KOTOPBIM
MoKa3aH KpyIHee Ha puc. 3.34.

2003.07.30.13

46°

<7

CeBepHas LuvpoTa
447

427

30°28°26°24°22°20°158°16°14°12°10° 8° 6° 4° 2° 0°

é 28° 30° 32° M4° 36° 38° 40° 42°

BocTouHas gonrota

Puc. 3.33. Pacnpedenenue memnepamyput 600bL Ha nosepxHocmu Yeproeo mops
3a 134 30 urona 2003 coda no danneim AVHRR NOAA
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Bo3mokHOCTH MeToJa MJLTIOCTpUpyeT puc. 3.34, Ha KOTOpOM (parMeHT 3Toit
kapThl (EBnaTopuiickuii 3a11MB) MoKa3aH B YKPYITHEHHOM BUJIE C TIPOCTPAHCTBEHHBIM
pa3pelleHreM OKOJIO 2 KM. DTU JaHHbIe CIJIaXWBaHUIO He moaBeprajuch. Ha kapte
XOPOIIIO BUIHA CUTYyallvsl CTOHA M MObeMa XOJIOAHBIX Boj y Oepera. Uepes npuopex-
HYIO 00J1aCTh ITOIbeMa XOJIOAHBIX BOJ MpoJIokeH pa3pe3 AbB, mokasaHHbII Ha KapTe.
Ha puc. 3.35 nokazano pacnpeneneaue TIIB Baoabs aToro paspes3a. Ha paspese u Ha
KapTe Xopollo BuaeH 6oabiioi KoHTpacT TIIB u cioxHast KapTuHa BUXPEBOro oOMe-
Ha MeXIly KOHTPACTHBIMU BOJaMU.
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Tnasa 4
ITPOTHO3bI JIEJZOBBIX YCJIOBUN
HA MOPIX POCCUU

4.1. MeToabl HA0II01eHUId JIeISTHOTO MOKPOBA HA MOPSX

JlensiHOI MOKPOB ABJISIETCS OMHUM M3 HanboJjiee BaXKHBIX (haKTOPOB, OTIPEIEISIO-
IIMX COCTOSIHME MOBEPXHOCTU Mopsi. McciemoBaHre U MpOrHO3MPOBaHUE €T0 Tapa-
METPOB MPEACTABJSIET HE TOJbKO HAayYHbI, HO U OOJIbIIOKW MPAKTUUYECKUI MHTEPEC
IUJISI MOPCKMX OTpacjiell 5KOHOMUKM. BiausHue ibaa Ha TiaBaHue CyJI0B B 3aMep3alo-
IIMX MOPSIX HAMHOTO TIPEBBIIIAECT CyMMapHBIA 3(hEKT BO3NeCTBUS BCEX OCTAIbHBIX
MPUPOIHBIX SIBJICHUM. [lake Ha YaCTUYHO 3aMep3alolInX MOPSIX, K KOTOPBIM OTHO-
carcs HeapkTnueckue Mops (benoe, bantuiickoe, YepHoe, AzoBckoe, Kacrnuiickoe,
SAnoHckoe, OxoTckoe, bepruHroBo), enoBas 00cTaHOBKA ObIBAET CJIOXKHOI U TpeOyeT
JIEAOKOJbHOM MTPOBOIKHM CYIOB U CIIELIMAaTIN3UPOBAHHOTO THAPOMETEOPOTOTNIECKOTO
M JIEIOBOTO OOCITYy>KMBaHUSI.

Hpeiidyromnuit e okasblBaeT 3HAUYUTEIbHOE COMPOTUBICHUE NBVKEHUIO CY-
JIOB, OJTHAKO B CBSI3M C BBICOKOI MPOCTPAHCTBEHHOI HEOTHOPOIHOCTHIO 1 OOJIBIION
BPEMEHHOI M3MEHUYMBOCTBIO €0 PaclpeaeieHUs 3TO COMPOTUBICHUE MOXHO CYy-
IIECTBEHHO YMEHBIIUTh 3a CYET IUIaBaHUsS IO HauJerdyauiimm Mapuipyram. YdeT
(hakTHUECKUX U TTPOTrHO3MPYEMBIX JICIOBBIX YCIOBUI CYIIECTBEHHO YMEHBIIIAET PUCK
TUIaBaHMSI BO JIbAAX M ONITUMU3UPYET UCIIOIb30BaHME JICTOKOIOB.

OueHb BaXXHBIM SIBJISIETCS UCCIeI0BaHME JeIOBbIX YCIoBUil B ApkTuke. [Tomsp-
Hasl 3KOCHCTeMa YyBCTBUTEIbHA K aHTPOITOT€HHBIM BO3ACMCTBUSIM 1 K U3MEHEHMSIM
MPUPOTHO-KINMATUIECKUX ycsioBuid. [ToaToMy ocoboro BHMMaHUS TpeOyIOT paiio-
HbI, HanboJIee TOABEePKEHHBIC 3arPSI3HEHUIO B COYETAHUU C BO3MOXKHBIMU 3HAUM -
TeJbHBIMU U3MEHEHUSIMU KIuMarta. M3ydyeHue ruapoMeTeopoornueckKux U JeIOBbIX
YCJIOBUM APKTUKY MPU3BaHO COJEICTBOBATh CTpaTeTMYECKM HaIlpaBICHUSIM YCTOM-
YUBOIO 9KOHOMUYECKOTo pa3BUTHUs paiioHoB KpaitHero Cesepa, mpobiiemMaM 3KO-
JIOTUM U PpallMOHAJIbHOTO MPUPOAOTOAb30BaHusI. MopcKoii nokTpuHoit Poccuiickoii
Denepaunu Ha nepuoa 10 2020 . onpeaeseHbl 3amadyy MO OCYILIECTBICHHUIO MOP-
ckoit aesteabHOCTH Poccun Ha DYHKIIMOHAIBHBIX Y PETMOHAIBHBIX HAMPaBICHUSIX
HallMOHAJIbHOM MOPCKOI MOJUTUKU. B MX 4MCIIO BXOAST 3aga4yu 10 00eCleuyeHuIo
poccuiickoro (ota ruApoMeTeopoIOrnYecKoii (BKIovas JeqoByio) nHdopmalmei,
noaAep:KaHnio U pa3BuTui0 ExuHoil cucteMsl nH(popMmanuu 06 o6cTaHOBKE B Mu-
POBOM OKe€aHe, BEICHUIO HAayYHBIX MCCIACAOBAHUI T'MAPOMETCOPOJOTMUECKUX SBJIC-
HUi1 B mpruOpekHbIX Mopsix Poccun u paitoHax MupoBoOro okeaHa, pa3BUTHIO CUCTEM
MOHUTOPHUHTA COCTOSIHUSI MOPCKOM MPUPOIHOM Cpebl U MPUOPEXKHBIX TEPPUTOPUIA,
MoaAep>KaHUIO HayYHO-UCCEN0BATEeIbCKOro (hJIoTa B TOTOBHOCTU K PEIIEHUIO CTOSI-
IIMX TIepea HUM 3ama4, 00ecTieYeHUIO TIPUCYTCTBUSI POCCUMCKUX MCClIeaoBaTeseii B
ApKTHUKe 1 AHTapKTHUKE.

CoBpeMeHHasi TeXHOJIOTHS 00CTy>KUBaHUSI MOPCKUX OTpacjeil 5KOHOMUKU B Jie-
JIOBBII TIEpMON OCHOBaHA Ha peaau3alii KOMIUIEKCHOTO TOAXO0/Aa, BKIIOYAIOIIEeTO
HCITOIb30BaHUE:

— KJIMMaTUYeCKUX MPeICTaBICHNIA;

— aHaJM3a MH(POPMALIMU ¢ UCKYCCTBEHHBIX cIyTHUKOB 3emiu (UC3);
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— aHajM3a MH(GOPMALIMK C TIOMYTHBIX U 9KCIIEIUIITMOHHBIX CYIOB U JICTOKOJIOB;

— JIaHHBIX aBUAILIMOHHBIX JIEAOBBIX Pa3BEIOK (C CAMOJIETOB M BEPTOJICTOB);

— JIaHHBIX TUIPOMETEOPOJIOTUIECCKMX CTAaHIIUIA;

— JIAaHHBIX C CYJIOB U IUIaTHOPM;

— MHTEPIIPETaIlMU Pe3YJIBTATOB MOJEIbHBIX PACUETOB U IIPOTHO30B.

HNudopmarmst 6eperoBbix CTaHIIMKI, a TakKe gaHHble ¢ UC3, cynoB, J1e10KOJIOB,
CaMOJIETOB U BEPTOJIETOB SIBJIIIOTCSI UCXOMHBIM MaTepHaoM IS pa3pabOTKU METO-
JIOB JIETOBBIX IIPOTHO30B.

Hab6moneHus 3a 1baoM, MPOM3BOAMMbIE Ha OEPEroBbIX CTAHIIUSIX U MOCTaX, OC-
BEIIAIOT CPAaBHUTEIHLHO Y3KYIO 30HY MODsI, IpWIeTalolyio K 6epery. beperosnie Ha-
OJIOJIEeHUST BKJTIOYAIOT B CeOsl ompeeieHue CPOKOB IOSIBICHUS Jiba, 00pa30BaHMs
npuIasi, MOJHOTO 3aMep3aHus pailoHa HAOMIOAEHWIA, B3/IoMa MpuIIasl, IMOJHOIO pa3-
PYLICHUSI pUIIasi, OYMIICHUsST pailoHa HAOJIOACHWIA OTO JIbJa; KOJIMYECTBa IIaBy4ero
M HETIOJABVIKHOTO JIbjIa; INMPUHBI IIPUIIast; CTEIIEHU TOPOCUCTOCTH, Pa3pyIIEHHOCTH U
3arpsI3BHEHHOCTH JIbJIa; BO3PACTHBIX XapaKTePUCTUK JIbJa; CKOPOCTH M HaIlpaBJICHUSI
npeiica Ibaa; CKaTus JIba; TOJIIIMHBI JIbIa U BBICOTHI CHEXXHOT'O ITOKPOBA.

OCO00EeHHO CJI0XHO OCYIIECTBIISTh U3MEPEeHUe MMapaMeTpoB npeiida abaa. [pu
3TOM METOJIbl HaOIIOeHM1 3a IpeiipoM MOKHO pa3/ieuTh Ha TPU IPYIINIbI B 3aBUCH-
MOCTH OT ITOJIOXKEHUsI HaOIIoaaTelsl MM aBTOMaTUIeCKOM armapartypbl, (QUKCUPYIO-
X apeid:

— HaOII0IEHUST U3 HEMOABMKHON TOUKM (BM3yaJbHO C MOMOIIBIO YIJIOAAJIBHO-
MEpHBIX MPUOOPOB, PaaMoOJOKAllMOHHbBIE HAOIIONEeHUs, HaOII0NeHUs 3a Apeiidyro-
LIMMU pauoBeXaMU C MOMOILIbIO paauoneneHraTopHbix ctanuiit AIDJEX u np.);

— HaOJIIOIEHUST U3 TOYKH, Apeiidylolieii BMecTe CO JIbIOM (BBIMOJHSIIOTCS Ha
IpeidyonmX CTAaHIUSIX U CyJax);

— HaOJIIONEHMS U3 TOYKU, IBIKYIIEHCS OTHOCUTEIBHO Jibla — a3pohOTOCheMKa,
HaomoneHus ¢ UC3 u .a. [46].

HabGnoneHus 3a abaamu ¢ camosieToB, BepTojieToB 1 MC3 oxBaThIBalOT 3HAYM-
TeJIbHbIE aKBaTOPUM MOPSI WX Bce Mope B 1iejioM. OHUM TO3BOJISIIOT OLICHUTD TaKue
XapaKTePUCTUKU JICISTHOTO IMTOKPOBA, KaK pacipeae/ieHre JIbIOB pa3IndHOIo Bo3pac-
Ta U CIUIOYEHHOCTHU I10 aKBaTOPUU MODS, IOJIOXKEHNE KPOMOK TUIaBYYEro M HEmom-
BWDXKHOTO JIbJIa, Pa3apo0IeHHOCTh U pa3pylIeHHOCTh Apei(YIOIIEero ibaa, MUPpUHY
MpuIiasi U MOJIbIHE#, pa3Mepbl HanboJjee KPYITHBIX JIbIMH; CXKATUSI M Pa3peskeHUsI
BO Jibfax. JlaHHbIe aBuapa3Benok U cHUMKOB MIC3 ciyxkar Kak JjIsi KIMMaTHIeCKUX
000011IeHUIT 1 ITPOBEPKHU JIETOBBIX IIPOTHO30B, TaK U JUIST 00eCIIeYeHUsI CYI0BOIUTE-
JIel, CTpOUTEJIeH TUAPOTEXHUUECKUX COOPYXKEHUI, HE(TIHUKOB, Ta30BUKOB U T.JI.
(hakTyeckoit nuHbopMalueli o JIefoBoit 06CTaHOBKE B pailoHaX OCYIIECTBACHUS UMU
XO3AMCTBEHHOM NEATENBLHOCTH.

4.1.1. ITpudpeKHbIe JeI0BbIe HADTIOIEHNUS

Ha cranumsix rocynapcTBeHHOM IMIPOMETEOPOJIOTMIECKUX CETH OCYIIECTBIISIOT-
cs HaOJIIoIeHMST 3a JIeIOBOI 0OCTAaHOBKOM B IIpUOPEXXHOM 30He. 3amaya HaOIogaTe s
COCTOMT B TOM, YTOObI CUCTEMATUYEeCKM U C MCUEPIIbIBAIOIICH MOJHOTOM OTMEYaTh
BCE XapaKTepHbIE OCOOCHHOCTH JICISTHOTO ITOKPOBA B paiioHe HaOII0AeHUI U (DUKCH-
pOBaTh IIPOUCXOISIINE B HEM U3MEHEHMSI BO BDEMEHU.

JIns Toro 4ToObI NaHHBIC JIEMOBBIX HAOIIOAEHUN OBLIM COMTOCTaABUMBIMU MEXK-
oy coboii, a TakxkKe 4TOObl TEPMUHBI U YCJIOBHbIE 0003HAYEHUST ObLIM €IMHBIMU,
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HabJI0JaTe/ M CTPOTO PYKOBOACTBYIOTCS «HoMeHKaTypoit Mopckux JbaoB» [142] u
HacraBneHuem ruIpoMeTeopoIOrTMUeCKUM CTaHLIMSIM U mocTtaM [128].

ITpubpexHbie JeaoBble HAOJIOAEHUS MPOU3BOMSITCS TOrAa, KOoraa B pailoHe
CTaHIIMU UMEIOTCS JIbIbl. OCEHbIO, a Ha BHICOKOIIIMPOTHBIX MOPSIX JaXKe JETOM, KOrna
Mope elle CBOOOIHO OTO JibJa, HAOIIOIEHUS 32 BOMHBIM OOBEKTOM BEIYTCS ITOCTOSH-
HO, YTOOBI HE MPOIYCTUTh MOMEHT Hauaja jJenoodpasoBaHus. Eciu okoHYaTeabHOro
OYMIIEHUST OTO JIbAOB HE MPOMCXOAUT, YTO YaCTO MMEET MECTO Ha CTaHLMSIX apKTH-
YeCcKUX Mopeii, HabJIIoIeHUsI BEIyTCs B TeYEHUE BCETo rona.

HabGmoneHus 3a jgensiHbIM MOKPOBOM MOAPA3esIOTCs HA OCHOBHbBIE 1 AOMOJI-
HUTEJbHbIC.

B coctaB 0CHOBHBIX HAOMIOAEHUIA BXOIUT ONpeaeeHUE CACAYIOIINX XapaKTePUCTUK:

® [1aJIbHOCTh BUIMMOCTH MTOBEPXHOCTU MODSI;

® CKOPOCTb 1 HallpaBJICHUE BETPa;

® TeMIiepaTypa BO3ayXa M IIOBEPXHOCTHOTO CJI0sI BOIbI;

® T10JI0KEHME IPAHUIIbI M ITMPUHBI IIPUIIAs;

® KOJIMYECTBO HEMOIBMKHOTO JIb/IA;

® T10JI0KEHUE TPaHULIbI ApeiidyIoIIero Jbaa;

® CIUIOYEHHOCTb ApeiichyIoIero JIbaa;

® KOJIMYECTBO JApeiithyIolero Jbaa;

® KOJIMYECTBO YMCTOI BOMIBI;

e (hbopMma baa;

® BO3paCTHbBIC BUIbI JIb/A;

® TOPOCUCTOCTbD JIbIIA;

® Pa3pyIIEHHOCTb JIbIA;

® 3arpsSI3HEHHOCTD JIbJIA;

® 3aCHEKEHHOCTb JIbJIa;

® cXaTue U pa3pexxeHue Apeidyroiiero jpaa;

® HaIlpaBJIeHUE U CKOPOCTb Apeiida Jibaa;

® JICNISIHOM IMOKPOB B IOCTOSIHHOM TOYKe (TOJIIMHA U TJyOMHA IOTPYKEHUs
JIbJIa, BBICOTA U TUIOTHOCTb CHEXKHOTO MOKPOBA).

B cocTaB 1omoHUTENbHBIX JIEIOBBIX HAOIIOAEHUIA BXOISIT:

® npouIbHbIe HAOTIOAEHNS

® MaplIPYTHbIE ChEMKHU JIEASTHOTO TTOKPOBA;

® HaOJII0ACHUS 32 TeMIIepaTypoil M CTaMBaHUEM CHeEra U JIbIa;

® 13MepeHKe pa3MepoB ApeiithyIoIIero JIbaa;

® 1I3MEHEHUE ITapaMeTPOB TOPOCOB U CTAMYX;

® yicciieoBaHre (DM3UKO-MEXaHUYEeCKHUX CBOMCTB JIbJA.

OcHOBHbIE€ HaOIOAEHUS MOIEXKAT BHIMOJHEHUIO BCEMU CTAaHLIMSIMU U TIOCTAMM.
JlonomHUTeIbHbIE HAOMIOAEHUS IJ1s cCTaHLUi onpeaensitotcss YITMC.

3aprcoBKa JIeJ0BOI OOCTAHOBKM U OCHOBHbIE HAOIIOACHUS BBIMIOJHSIIOTCS €Xe-
JTHEBHO OMH pa3 B CyTKU. [Ipu 3TOM B CBETJIble CE30HBI FOJa OHU MTPUYPOYMBAIOTCS K
8—9 yacaM IIHs1, B TEMHbIE C€30HbI Tola — OJIMKe K MECTHOMY MOJIYIHIO.

HaGnroneHust BHIMOMHSIOTCS MPU JIIOOOM BUAMMOCTU MOBEPXHOCTU Mops. Ilpu
TUIOXUX YCJIOBUSIX BUIMMOCTU (CHET, TyMaH, MeTeJib) HaOII0JeHUs TTOBTOPSIIOTCS B
onvkaiiiee BpeMsl TeX XK€ CYyTOK MpH JYYIIUMX YCIAOBUSX BUAUMOCTU. ClienyeT UMeTh
B BUAY, YTO HauOojee MOJHOLEHHBIMU SIBISIOTCS HaOJIOACHUS, BhIMOJHEHHbBIE
NpU BUAMMOCTU HEe MeHee 1/3 1aqbHOCTU BUIMMOIO TOPU30HTA.
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TonmimHa Jibla U BBICOTa CHEXXHOTO MTOKPOBA B IMOCTOSIHHOM TOYKE BECHOM C
HavajoM TasHMS (IIpU TOCTHMXKEHUM Pa3pyIlIeHHOCTH JIEASHOro MOKpoBa 1 6awn)
Ha BCEX MOpSX U3MepsIoTcs exXeaHeBHO. ToaluHa Jbla U BbICOTAa CHEXHOIO
MOKpOBa B IPYyrue Ce30HbI ToJia B MOJSIPHBIX 00JIaCTSIX OMpenesiloTcs JU0o exe-
JHEeBHO, 1100 Yyepe3 CyTKM, J1ubo pa3 B 5 cyToK, JubO pa3 B AeKaday MNpU TOJLIU-
Hax JibAa, COOTBETCTBEHHO, 10 20 cM, oT 20 no 50 cm, ot 50 no 100 cM u cBbIIIE
100 cM. B Mopsix cpeHMX IMPOT 3TU M3MEPEHUS MMPOM3BOAITCS €XEIHEBHO, pa3
B 5 CyTOK M pa3 B AeKaay IpM TOJIIIMHAX Jiba, COOTBETCTBEHHO, a0 20 cM, oT 20 1o
50 cM u cBhitie 50 cMm.

Jledoewiii nabawodamenvHblil nyHKmM pacrnonaraeTcss Ha BO3BbILLIEHHOM MeCTe HeJa-
JIEKO OT CTaHIIMM U OT Oepera Ha CrelualbHO COOPYKEHHOM BBIIIKE WM MMEIOIIUXCS
COOpYKEeHUsSIX (BBIIIKA Masika, ILIOIIaAKa Ha KPBIIIE 3MaHus).

JlenoBblii TYHKT NOJKEH YIOBJIETBOPSITH CACIYIONIUM TPEOOBAHUSIM:

® IMEeThb HauOOJIbLIMIT 0030p B CTOPOHY MOPsI (OYXThI, MPOJMBA, 3a11Ba, I'yObl);

® pacriojiaraThCsl BO3MOXHO BBIIIIEe Hajl CPEIHUM YPOBHEM Mops (He MeHee 15 M);

® HAaXOIUTHCs BOJIU3U CTAHLIMU U OTCTOSITh He Aasiblie 200 M OT 6eperoBoii 4YepThl;

® OBITh JJOCTYITHBIM JIJISI ITOCEILEHUS B JIIOOYIO TTOTOY.

Ceoonas nedosas mabauya «CBeeHUsI 00 OCHOBHBIX 3JIEMEHTaX JIEIOBOTO PEXKU-
Ma» SIBJISIETCS] OMHUM U3 IJTaBHBIX OTYETHBIX TOKYMEHTOB, €XXEeTOIHO MPEeACTaBIsSIeMbIX
cranuueit B YI'MC (1a6a. 4.1).

Ta6numa 4.1
Ceodnas nedosas mabauya
«Ceedenuss 00 OCHOBHBIX INeMEHMAax 1e008020 PelCUMa»
1. lllupyHa mpunas ycroiurBasi (UMCIUTETb) U HaMOObIIas (3HaMEHaTENb), KM
2. HauGoJbIas ToaimHa npumnasi, cM
3. Jlata uaMepeHust HauOOIbIIICH TONIIMHBI TPUTIas
4. Jlata ycTOMYMBOTIO Tiepexoaa TeMrnepatypsl Bozayxa uyepes 0 °C BecHOI
5. JlaTta ycTOMYMBOTO Tepexoja TeMIepaTyphbl MOBEPXHOCTHOTO cjios Boabl yepe3 0 °C
BECHOU
6. [laTa OsIBJICHUST CHEXXHMIT
7. JlaTa nosiBJI€HUSI TIPOTAIUH
8. JlaTa nmosiBiieHUsT BOASIHOTO 3abepera
9. [laTa Hayajia BECEHHETr0O B3JIOMa WIM IIEPBOii BeCEHHEM MOABMXKKY TIPpUIIast
10. JlaTa OKOHYATEILHOTO pa3pyllIeHuUs Mpunas
11. IaTa riepBOro MOJIHOTO OUUILEHUS
12. lata OKOHYATEILHOTO OYUILIEHUST
13. JlaTta ycTOiuMBOrO Mepexoaa reMreparypbl Bozayxa yepes 0 °C oceHbIo
14. JlaTta ycTOYMBOro mepexoaa TeMIepaTypbl MTOBEPXHOCTHOTO c1osi Boasl yepes 0 °C
OCEHBIO
15. [lata repBoro Jieqoodopa3oBaHUs
16. lata Havyaia yCTOMIMBOTO JIeA000pa30BaHMUsI
17. KonuyecTBO CTaporo JibJaa mpu IepBoM JieA000pa3oBaHUN
18. [lata repBoro oopa3oBaHusl JIEASTHOTO 3a0epera Win Ipumnas
19. JlaTa Hauana ycTOMYMBOTO 00pa30BaHMS ITpUIIast
20. [laTa repBOTo MOJIHOTO 3aMep3aHMusI
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21. lata OKOHYATEILHOTO 3aMep3aHusl
22. Yucno cyToK 3a rofi Co JbJIOM

Ha monsipHbIX CTaHIMSIX CBOJAHAS JieloBasl TaOJula OXBAaThIBAET KaJleHIAPHbIN
roa. Ha mpubpexxHbIX CTaHIUSX MOpEel YMEPEHHOI 30HbBI JieoBasl TabJUla COCTaB-
JisieTcs 3a Jienosblii mepuo. [lpu 3ToM 3a JIenoBbIA TepUo MPUHUMAETCS MPUXO-
JISAUIMICS Ha XOJOAHOE BpeMsl rojia IepUo/, B TeUeHUE KOTOPOro Ha 0OBEKTe, IO-
CJIeIOBaTeIbHO CMEHSIST APYT Apyra, MpOTeKaloT MPOoLecChl 00pa30BaHUsl, Pa3BUTUS
U pa3pyuleHus JIeASTHOTO MOKPOBa, 3aBepIIaloIIrecs B OOJbIIMHCTBE CIy4yaeB €ro
TMOJIHBIM KCUe3HOBeHUEM. [1poI0IKUTETBbHOCTD JIEAOBOTO MEPUOIa MOACUUTHIBACTCS,
HauYMHas C AaThl TEPBOTO JIEA000PA30BaHUS U KOHYAs JHEM, MPEAIIECTBYIOIIUM AaTe
OKOHYATEJIbHOTO OUMIIeHUS. EcTi OKOHYATEIbHOTO OUUIIEHUSI 00BEKTa OTO JIbJa He
MPOU30IILIO, 3a MOCJEeIHUE CYTKU TAaHHOTO JIeIOBOTO Meproaa MpUHUMAeTCs 1aTa,
rnocJjie KOTOPOW Ha CAeAyIole CYTKU UMEJIO MeCTO MepBoe JIeA000pa3oBaHUe, O3Ha-
yalolllee Ha4yajao HOBOTO JIEAOBOTO Neproa.

Poccuiickast ApkTuka — 3TO pailoH, KOTOPbIN TpedyeT 0cOO0ro BHUMAaHUS, TaK
KaK 3[1eCb aKTUBHO Pa3BUBAETCS XO3SMCTBEHHAs! ACSATEIbHOCTb Pa3IUYHBIX POCCUI-
CKUX M MHOCTPAHHBIX KOMITAHUI MO OCBOEHUIO MECTOPOXACHUI YIIeBOIOPOIHOIO
chipbsl. bezonacHoOCTh U 3(PHEKTUBHOCTD JOOBIYM 1 TPAHCIOPTUPOBKU HE(TU U raza
B 3HAYUTEIBbHOU Mepe 3aBUCUT OT PA3BUTHUS CUCTEMbl MOHUTOPUHTA JIEAOBOTO MOKPO-
Ba, aTMOCcepbl U OKeaHa.

B Pocrunpomete yceniHo (pyHKIIMOHUPYET ABTOMATU3UPOBAHHAS JIEAOBO-UH-
dopmanmronHas cucrema st Apktuku «CeBep», KOTOpasi co3AaBaiach CIelUaaibHO
JUISL OCYLIECTBCHUST TUIPOMETEOPOJOTUYECKOTO MOHUTOPUHTA U [IJISI ONIEPATUBHOTO
obecrieyeHUs pa3TMYHbIX BUIOB AESITENbHOCTU B ApKTUKE [25].

OCHOBHbIE KOMITOHEHTBI MOJCUCTEMbI HAOIIOIEHUI B ADKTUKE:

® Ha3eMHasl CeThb TUIPOMETEOPOJOTUYECKUX HAOIIONEHUIA;

® ceTb reo(U3NIYEeCKUX HAOMIOACHUIA;

® [VICTAaHLIMOHHBIE HAOIIOIEHUS;

® MOPCKUE IKCIEAUIIMOHHbIE HAOII0IEHUS.

MaxkcuMalibHOE pa3BUTHE HA3eMHOW apKTUYECKOW CeTU TMAPOMETEOPOIoThYe-
CKuX HabJoaeHuit Obu1o mocTurHyto K 1987 1., Korna ¢pyHkunoHuponaio 120 no-
JapHbIX ctaHuumii. B 90-e rr. XX Beka 4uciio MoMsIpHbIX CTAHUIUI YMEHBIIWIOCH MOY-
TU BTPOE, YTO B Psijie CIy4YaeB MPUBEIO K MPEPHIBAHUIO KIUMATUYECKUX PSaoB. B
HacTosIIee BpeMsl CUTyalusl CTaOWIM3upoBaiach. B mocienHue roabl HEKOTOPbIE
CTaHLIUM yIaJIOCh BOCCTAaHOBUTH (Hampumep o. benbiit, M. Ctepaurona, o. AHapes,
CaHHUKOBa, 0. Xelica). Ha ceronHst B ApkTuke yHKIMOHUPYET 6oJiee S0 MoNsIpHbIX
CTaHLIMA.

4.1.2. JlenoBbie aBHAIIMOHHBIE PA3BEIAKH

B apxuBax AAHUMU, TuapometiieHTpa Poccuu, pernoHaibHbIX OpraHu3aluii
Pocruapomera XxpaHATCS JaHHbBIE JIETOBLIX aBUAllMOHHBIX pa3BelOK Oojiee yeM 3a
50-neTHUi TIepro HaOIIOAEHUI, OAHAKO 3Ta MH(MOPMALIUS UCIIOJIb3YeTCsl UCCIeN0-
BaTeJISIMU JOCTATOYHO PEAKO B CUITY OOJIBIION TPYAOEMKOCTH TUIOIIAAHON Ol pOB-
KM JIEIOBBIX XapaKTePUCTHUK.

C navana 90-x rr. XX Beka cUCTeMaTUUYEeCKME aBHUapa3BeIKU MOJHOCTBIO TMpe-
KpaleHbl. TeM He MeHee UX JaHHbIE, SIBJISISICh €AMHCTBEHHBIM BUIOM IIJIOIIATHOMN
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uHbopMaluu o apeidyronux apaax B 30-x — Havyase 80-x rr. XX Beka, Mo I0CTO-
BEPHOCTH, CUCTEMHOCTHU U TOAPOOHOCTH HE YCTYIIalOT COBPEMEHHOI CITYTHUKOBOM
WHGOPMAaLIMU CPETHETO pa3pellieHUsI.

CucreMaTnyeckue JieqoBble aBUapa3BeIKN OCYIIECTBISUIMCh Ha BCEX POCCUIA-
CKHUX MOPSIX C TIEPUOJUYHOCThIO KAK MUHUMYM OJIMH pa3 B iekamy. JIs1 Kaxkmoro Mo-
ps ObLIM pa3paboTaHbl CXeMbl CTAaHAAPTHBIX MapIIPyTOB (puc. 4.1), TTO3BOSIBILINE
JIOCTaTOYHO TMOJIHO (DPUKCUPOBaTh NHGHOPMALIUIO O JIEA0BOM CUTYallMM HA MOPE U OCY-
LIECTBIISITh €€ KapTUPOBaHUE.

B nHacrosiiee Bpemsi B AAHWUU u TuapomeTtuentpe Poccuu ocylecTBasieTcst
MepeBoJ B JEKTPOHHBINM BUI KapT JEJOBbIX aBMapa3BeloOK, CYIIECTBYIOLIMX MoKa
MPEUMYIIEeCTBEHHO Ha OYMaKHBIX HOCUTEJISIX, C LIEJIbI0 CO3IaHus OAHKOB TaHHBIX U
MOJTYYEHMST KaueCTBEHHOTO KIIMMAaTHYeCKOTO MaTepuaia.

Fmo7

00JIeT HKHOM YacTH Mops

— — —  obuer ceBepHOi YacTH MOpsS

Puc. 4.1. Cxema mapupymos nedosuvix pazeedok 6 besom mope
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4.1.3. Unrepnperamus cauvkos C3

Cneunanuctbl Pocrugpomera, HaunHas ¢ cepearHbl 70-x rr. XX Beka, UCIOJb-
3YI0T B CBOEl paboTe AJIsi KapTUPOBAHUS JIeOBOIi 0OCTAHOBKU JaHHbIE OT€UECTBEH-
Hbeix UC3 cepuit OKEAH, PECYPC, METEOP u 3apyoexnsix — TERRA, AQUA,
cnytHUKoB cepur NOAA (CIIA). Illupokoe pacrnpocTpaHeHUEe MPU KapTUPOBAHUU
JIEOBOW OOCTAHOBKHU B TMOJISIPHBIX PeTMOHAX 3eMJIM UMEIOT JaHHbIE CIIEKTpOMETpa
AVHRR, nonyyaembie ¢ MC3 NOAA. DpdheKTUBHBIMU CpelcTBaMU HaOI0IeHUS 3a
OCHOBHBIMU MapaMeTpaMu JIeASTHOTO MOKPOBa SIBJSIIOTCS pauOJI0KALIMOHHBIE TaH-
Hble. B otnnuue ot uHpopmauuu BuauMoro u uHgppakpacHoro (MK) auanaszoHos,
5TU JAHHbIE SIBJISIIOTCSI BCEMTOTOJHBIMU, TO €CTh HE 3aBUCST OT OCBELIEHHOCTU U 00-
JayHoctu [197].

C 2000 r. 11 MOHUTOPUHIA COCTOSIHUS JIEASIHOTO MOKPOBA aKTUBHO MCIOJIb3Y-
eTcsl uHopMalus, nepeaaBaemMasi B pexxume on-line CyTHUKOBOTO CKaHUPYIOIIETO
crnekTpopaauoMerpa cpeaHero paspeieHuss MODIS (puc. 4.2, 4.3), KOTOpbIi SIBASI-
€TCSl OTHUM M3 OCHOBHBIX MHCTPYMEHTOB Ha OOPTY aMEPUKAHCKUX CITYTHUKOB CepUU
EOS (TERRA u AQUA). MODIS umeer 36 crieKTpajibHbIX KaHAJIOB: B BUIUMOM,
OJIVKHEM, CPEeIHEM U TEIJIOBOM MH(MpPaKpacHOM IuUamna3oHax ¢ pa3pelieHrueM B 3aBU-
cuMocTH oT KaHazia 250—1000 m [25].

DEJEPAJIBHAS CJIYKBA MO TMPOMETEOPOJIOITMM U MOHUTOPUHIY OKPYXAIOLLEN CPEJIb oy
I'Y "HAYYHO-HUCCIIEAOBATEILCKUHU %%I;{EI;ETI‘(OCMHHECKOM TUWAPOMETEOPOJIOI'MK

Kaxoeckoe 60xp.

UC3 TERRA (MODIS)
Userocunresuposamioe woGpaxee
RO84-0.87 i
G-0,84-0.87 www, 0,62-0,67 wswoe;
B-0.62-0.67 mw
16.01.2008 . 08:39 GMT

TTROCKIINS KONMUCCKAS WKRUNHCTANTHAS

Puc. 4.2. Jledosas o6cmarnoska é Azoeckom mope 16 aneaps 2008 e.
no dannsim UC3 TERRA

[raBHBIM HegOCTAaTKOM MH(MOPMAIIUK ONTUICCKUX TUATIa30HOB, TTOIydaeMoil OT
cnytHukoB cepuii NOAA n EOS, gBiseTcsl nx 3aBUCUMOCTh OT 00JaYHOCTH. JIJIsT
MOHUTOPHMHTA COCTOSTHUS JICISTHOTO TIOKPOBa HEOOXOMUMO PETYISIPHOE TOCTYILICHHE
MAHHBIX, KOTOPOE HEe 3aBHCUT OT IMMOTOTHBIX yCI0BHil. TpeOOBaHUIO BCETOTOTHOCTH
YIOBICTBOPSIOT TaHHBIC PaIMOJIOKAIIMOHHBIX CheMOK M3 KocMoca. B HacTosimee
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Amnanu3 se1oBoii o6cranoBku Ha 16 siuBaps 2008 r.

35° 36" 37° 38" 395

Puc. 4.3. Humepnpemauus nedoeoii oocmaroexu no danuvim UC3

BpEMsI TaKMe CheMKH OCYIIECTBIISIOT CJIEAYIONINE 3apy0eXKHbIe CITyTHUKOBBIE CUCTE-
Mol Radarsat, ERS, Envisat, QuikSCAT.

Hayuno-uccnenoBarenbckuii lIeHTp KOcMUUYeckoit runpometeoposioruu «Ilna-
Heta» (HUL «I1nanera») — Bemymiast opranm3anmsi Pocrumpomera 1o oCyIecTBIe-
HUIO OTIEPAaTUBHOTO YIPABJICHUS N HAYYHO-METOAMYECKOTO PYKOBOJCTBA HA3EMHBIM
KOMIIJIEKCOM TpreMa 1 00paboTKM CITyTHUKOBOM MH(pOpMAIuY, BKITIOYAIONIUM B Ce-
0s1 TPM PETMOHATBHBIX LIEHTPA TIprieMa U 00padOTKU CITYTHUKOBBIX JAHHBIX B TOPOIAX
Mocksa, HoBocubupck u XabapoBcK, a TakKe CeTh CTAlMOHAPHBIX U MOOMITBbHBIX
aBTOHOMHBIX ITYHKTOB rpueMa nndopmanuu B Poccuu (puc. 4.4).

BaxHoii 3amaueit mo nH(GpOpMaIMOHHOMY 00eCTIeYeHUI0 MOPCKOTO TPaHCTIOP-
Ta SIBJISIETCS] TIPOBEJEHNUE CITyTHUKOBOTO MOHUTOPUHTA aPKTUYECKUX U BHYTPEHHUX
Mopeii. B pamkax pemennst manHoit 3agaun B HUII «[Tmaneta», AAHUMU, lmnpomer-
ueHTpe Poccuu, a Takke B perMOHATbHBIX TMIPOMETIIEHTPAX PETYIISIPHO TTPOBOMISITCS
paboThI IO OTePaTUBHOMY KapTHPOBAHUIO JIEAOBOI 00CTaHOBKU 10 Tpacce Cenep-
Horo mopckoro nmytu (CMII) B ApkTuke, AHTapKTHIE, a TaKXKe Ha HEapKTUYECKMNX
mopsix Poccun (puc. 4.5).

CeBepHbIIi MOPCKOW TYyTh — UCTOPUYECKU CIOXUBIIASICS HALIMOHATbHAS €~
Hast KommyHukanusi Poccum B Apkruke. JleficTByoiast 31eCb MOpCKasi TpaHCIIOP-
THasl CUCTEMa — BaXKHEHIIIasi 4acTh MHMPACTPYKTYPbl IKOHOMUUECKOTO KOMILIEKCca
Cesepa.

JIbast Ha Tpacce CMII, kak npaBwiio, HAOIIOAAIOTCS B TeUEHUE KPYTJIOTO Tofa.
Haubonee achbekTMBHBIM UCTOUYHUKOM MHGMOPMAIINU O HEHl SIBIISTIOTCS JaHHBIE TUC-
TAHIIMOHHOTO 30HIMPOBAHUSI, POJIb KOTOPBIX CYIIIECTBEHHO BO3POCTa B CBSI3U C CO-
KpalieHueM Ha3eMHOM CEeTH TUAPOMETEOPOIOTUIECKUX CTAHIIUI U CBEACHUEM TTOUTH
K HYJII0 00bEMOB aBUALIMOHHBIX HAOTIONEHWIA.
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Puc. 4.4. 3016t paduosudumocmu yermpos npuema, 00padomKu u pacnpocmpaHeHus
CNYymMHUK08biX 0anHbix Poceuopomema

PaspaboTaHHasT TeXHOJIOTHS KapTUPOBAHUS IO CITyTHUKOBBIM JAHHBIM JICISTHOTO
TIOKpOBa B HACTOSIIIEEe BpeMs MHTETPUPOBaHA B MHOTO(YHKIIMOHAJIBHYIO IIPOTpaM-
MHYyI0 cucteMy «PlanetaMeteo», cozgaBaemyto B nocieanue ronsl B HULL «Ilrane-
Ta». B cucreme coueTarorcs (GyHKIIMHM IIPEIBAPUTEIHBHON U TEMAaTHIECKOM 00pabOTKI
maHHBIX 1133 ¢ NCcmonmb30BaHEM aBTOMATH3MPOBAHHBIX U MHTEPAKTUBHBIX TEXHOJIO-
ruii u reorpaduueckoit nHGopmauronHoi cucremol (I'MC). Ha puc. 4.6 rnmokasaHbl
OTIEIbHBIC 3TAITBI ITOCTPOCHUS JIEHOBBIX KAPT B MHOTO(YHKIIMOHAILHOU CHCTEME.

Crenyer OTMETUTh HEKOTOPBIE OCOOCHHOCTH IBYX Pa3IUYHBIX HOCUTEICH WH-
(opmarnm: KapT JIeHOBBIX pa3BeqoK U CHUMKOB MC3.

KapTbl 1emoBBIX pa3BegOK UMEIOT CIIEU(UKY C TOUYKU 3pEeHUS CYIIeCTBOBAHUSI
3aBUCHMMOCTH KadyecTBa COOPaHHOUW M BU3YAIM3MPOBAHHON MH(MOPMAIIUM OT YEJIO-
Bedeckoro dakTopa. OO0 3TOM YITOMMHAIOT B CBOMX CTaThbIX MHOTHE CIICIIUAJIVCTEHI,
nMeIoIe OTHOIICHNWE K JIeHOBEIM pa3BenkaM. Tak, B.E. bopomaueB B cratbe [24],
TIPOBOJS CPaBHECHME MEXIY JICIOBEIMA aBHALIMOHHBIMU M BEPTOJICTHBIMHU pa3BeaKa-
MM, 0OpalllaeT BHUMaHME Ha TO, UTO JIGHOBBIC pa3BEeAKM C cCaMOJIeTa M BEPTOJIeTa, BhI-
TIOJTHSBIINECST OMHOBPEMEHHO, HE yOJIMPOBAJIN APYT ApYyra. B HUX MMENNCH CyIIEecT-
BEHHBIC PACXOXKICHUS B OLICHKAX CIUIOUCHHOCTH JIbIa. ABTOP CTaThM YTBEPKOACT, UTO
TpU CKOPOCTH ToJieTa camoieta 259—300 kM/9 OT B3IJIsIaa HAOTIOAATENST YCKOTh3aloT
00BEKTHI MAJIOU TTPOTSKEHHOCTH, YTO IIPUBOIUT K HEKOTOPOMY 3aBBIIIICHHUIO OOIICH
CIUTOYCHHOCTH B MaCCHBAaX M 3aHIKCHUIO — B pa3peKeHHBIX JIbIax.

CyIIecTBEHHO 3aBUCHUT OT YeJIOBEUECKOro hakTopa M Aelm@prupoBaHUe JIeIO-
Boii mHMOpMaLmu o cHuMKaM MC3 cpemHero n HU3KOro paspeinneHus. OrpaHudeHUsS
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®EJEPAABHAS CAYHBA MO THAPOMETEOPOAOTHH U MOHUTOPUHIY OKPYKAIOLUEN CPEABI

I'Y Tuapomernentp Poccun

135 140 145 150 155 160 165

62

60

58

56

5
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52

5

(@]

48

46

44

e R R R S R

/‘7 AHayu3 JiemoBoi oOcraHoBkM Ha 10 mapra 2009 1.
'.’v v,

s - 6nuHuaTsii ne (0,3-3 M)
BuaL b

< - MenKkoGuTHiA neq (2-20 M)

TemHbIii HUNac (30 5 cM)
O - KpyNHOGUTLIA nea (20-100 m)

- caeTnki HuNaC (5-10 om) <>
- cepui nea (10-15 om)
() - 6onbume nons (0,5-2 k)

- o6nomkw noned (100-500 m)

- cepo-Genii ne (15-30 om)
- TOHKMi ofHONETHWi (30-70 cM) - TonwwHa nbaa (cM)
- cpeaHwil opHoneTHuii (70-120 o) EZZZ3 - npunai

Puc. 4.5. Kapmuposarue nedosoii o6cmarosxu ¢ Oxomckom mope
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TpaHcthopHup DBEaHUE CNYTHUKOBOT 0
U300 paxeHus B Kap T0r path4eckylo 0CHO BY

|=Eeel 5L & O OT aonme L [

Bl s S E RS S e Waw e || WESECEE

HaHeceHue rpaHMu, M CHHME OFIOE
0000 WEeHHLIX XapaKiepUCTHK Nbaa YCnoBHaA packpacka No BO3pacty Nbna

Puc.4.6. OmodenvHbie 53manst nNOCMpPoeHus 1e008biX Kapm 8 MHO2OQYHKUUOHANbHOT
NPOSPAMMHOI cucmeme

B HaZIEXKHOCTH MH(OPMALIMU TeM He MeHee KacaroTcs TIPEKIe BCeTO CITIOUEHHOCTH 1
Bo3pacTa Jibaa. I onpenesieHus TTOJIOKEHUS KPOMOK JIbIa JTaHHEIC JISIOBEIX pa3Be-
nok 1 MC3 nocTaToYHO HaIEeKHBI.

4.1.4. DKcneUIIMOHHBIE HAOJIIOICHUS JIeI0BbIX YCIOBHIA

B cucTteMe MOHUTOPUMHTA JIEASTHOTO TTOKPOBa BaXKHOE MECTO 3aHUMAaIOT MOPCKUE
AKCIeAUIMOHHbIC HabIoneHus. P mapaMeTpoB JIeNsTHOTO MOKpoBa U aTMOCchepbl
HaJl HUM CETOJHS B TOI WJIM MHOM CTEIIEHW MOTYT KOHTPOJUPOBAThCS C UCKYCCTBEH-
HBIX cIYTHUKOB 3emiii. OMHAKO TOJIIMHA JIbJA, COCTOSIHUE MOPCKOM CpeIbl MO0
JIbIOM, MopdoJiornueckue u Gu3ndecKrue XapaKTepruCTUKHU JIbla He MOIYT OIlpe/ie-
JIAThCS IUCTAaHLIMOHHBIMU MeToaamMu. MH(opMalus o mouIeAHBIX U [TyOOKOBOIHBIX
XapaKTepUCTUKaX OKeaHa MOXET OBITh IOJIydeHa JIMIIb KOHTAKTHBIMU CIIOCO0aMU.
Kpome Toro, perynsipHoe MpoBeleHUue apKTUYSCKUX MOPCKMX SKCIEIUIIUM UMeeT
Ba)XHOE TEOTOJUTUIECKOE 3HaUeHHE, TaK KaK (PMKCUPYET IpUCyTcTBUE Poccuu B BbI-
COKOIIMPOTHBIX paiioHax CeBepHOTro JIemoBUTOro oKeaHa.

KpynHoMacitabHbIe BHICOKOITMPOTHBIE 3KCITEAUIIMK OCYIIECTBISIIOT TaK1e Ha-
y4HO-HMccenoBaTeabckue cyaa, Kak HOC «Akagemuk ®enopos», HOC «Muxaun
ComoB» B ceBepHBIX BBICOKMX IIMpoTax LleHTpadbHOI APKTHKU C ONpeneeHHON
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PEryJISIPHOCTBIO IO Pa3JIMYHBIM HayYHBIM IIpOorpaMMaMm paboTaioT Apeidyrolime
cranuuu «CeBepHbiit mostoc» (CIT).

B nmocneaHue roapl aKCNeaUIIMOHHbIE paOOThI B APKTUKE BBITTOJIHSIIOTCS B 00JIb-
IIMHCTBE CJIydaeB MO0 B paMKaxX MeEXIYHApOIHBIX MPOrpaMM M MPOEKTOB, JIMOO B
MHTepecax U Ha CPeACTBa YaCTHBIX POCCUMCKUX U 3apyOexkHbIX KommaHuii. B 2000 r.
OblTa IIpOBeIeHa HaydHO-UcclIeqoBaTenbeKas skermeaums Ha HOC «Akagemuk Pe-
JIOPOB» B pailoH OTHOCUTEbHOM HegocTymHoCcTU. B 2003 1. mocie 00J1bI1I0ro nepephl-
Ba (c 1991 r) O6b1a co3gaHa poccuiickas apeidyromas cranuus «CIT1-32». B 2004 .
¢ 6opra HOC «Akamemuk Penopos» OblIa co3maHa HOBas Apeidyromiast CTaHIINS
«CII-33» 1 BBIMOJHEH IIUPOKUI KOMIUIEKC HayYHbIX UcciaenoBaHuil B LleHTpasibHOM
oacceiiHe CeBepHoro JlemoButoro okeaHa (CJIO) u ero okpauHHBIX MOpsiX. Perymsp-
HO TIPOBOASITCS MOPCKUE IKCIEAUIIMU B pailoHbI MpearoiaraeMoil 1o00b1yu HepTu u
rasza Ha 1enbde bapeHieBa Mopsi, COBMECTHbIE POCCUICKO-TePMaHCKHE U POCCUIL-
CKO-aMepUKaHCKHe 3KCHeAuliMU B palioHax mopeit JlanteBbix, BoctouHo-Cubup-
ckoro 1 YykoTckoro. 3amnaaHble CTPaHbl TAKXKe aKTUBU3MPOBAIA PaOOTHI M UCCIIE0-
BaHUs B BBICOKUX IUPOTaX APKTUKH, B TOM YMCJIE IO CO3AaHNI0 HOBOTO MOKOJICHUSI
CHUCTEMbl MOHUTOPUHTA 33 IIPUPOIHBIMU YCIOBUSIMU M COCTOSTHUEM TTPUPOIHOI cpe-
Ibl B ApKTHKe. B TIepBylo ouepenb 3T0 00YCJIOBICHO OTMEYaeMbIMU B TIOCJIEHUE 1B
JECSITUICTUS 3HAUUTETbHBIMU U3MEHEHUSIMU KJIMMATUYECKUX YCIOBUIA.

B 2005 r. poccuiickuMu y4eHBIMU BBITIOJIHEHA O4YepeaHasi BHICOKOIIMPOTHAasI
skeneauumst HOC «Akagemuk ®@enopos» Pocruapomera M oprannsoBaHa apeidy-
romag craHuus «CIT-34». Pabora npeitdyromeit cranuuu «CIT-35» 3aBepiuuniaach B
utose 2008 rona.

Oco0eHHO MHTEHCUBHO MCCJIEN0BaHUSI B APKTUKE MPOBOASTCS B IIEPHOIbI 00b-
saBaeHuss MexxayHaponHoro noJisipHoro roga (MIII).

Poccusa mpuHumana akTuBHOe ydactue B nepBoMm (1882/1883) u BTOpom
(1932/1933) MIII. B nepsbiit MIII" yuensiMu 12 cTpaH, BKItouyass Poccuro, mpoBoau-
JIUCh reodusnyeckre, MeTeopoaornieckue u 0rosoruyeckue HabaoaeHus B 13 myHK-
Tax ApKTUKU, a Takke Ha M. [opH 1 0. FOxHas [eoprust B FOxxHOI 1os1sipHO# 00J1aCTH.
D1H HaOIOAEHWS UMEJTU OOJIbIIIOe 3HAYCHME ISl M3YYEeHMS KiuMaTa APKTUKH, €€ BO3-
JYITHBIX TEYCHUH, JICTOBBIX YCIOBUI, MATHUTHBIX BApUALIUiA, TTOJISIPHBIX CUSTHUIA.

Bo Bpems Broporo MIIT' B CCCP 06b11u nipoBeaeHbl HAOMIOJEHUSI HA METEO-
CTaHIIUSX COBETCKOTO CeKTopa APKTHKU, PACIIOJOXEHHBIX Ha Oeperax U oCTpoBax
CesepHoro JlenoButoro okeaHa. B nepuon Broporo MIII" Obl1a paciivpeHa ruapo-
MeTeopoJiornyeckas ceThb B MoJisipHbIX paiioHax. Bcero ot CCCP Bo BTropom MIIT
ydyacTBoBajo 115 craHuuii, u3 Hux 50 ObL1M HOBbIMU. KpoMme TOro, B CyIOBBIX 3KCIIe-
TUIUSIX B apKTUYECKUX MOPSIX U3y4YaauCh JIEIOBBIN PEXXUM U CBOMCTBA JbAOB. Bax-
HBIM NpopokeHueM BToporo MIIT B uzydyeHun ApKTUKHU CTajlo OTKpbITHE B 1937 .
nepBoii apeidyromeii craHuuu Ha CeBepHoM mnoJtoce «CIT-1». LleHHBI MaTepualn o
CTPOEHMU aTMOCHEPHI TTOJISIPHBIX PAalOHOB Il YHUKAJIbHbIE TPAHCIOJISIPHBIE TIEpe-
JieTbl coBeTckux JieTyukoB u3 CCCP B Amepuky B 1937 rony.

CocrosiBumiicsa B 1957/1958 rr. MexayHapoaHblii reodusudeckuii ron (MIT)
auiics pazputueM uaeit MIII. B CoBetckoit ApKTHUKe MO crieuraabHOI mporpamMe
paboTaM AeCSITKM CTAaHLIMI, ObUIM HaYaThl KOMILJIEKCHBIC UCCIeI0BaHUS B AHTapK-
Tuke, B KoTopbix CCCP npuHsT akTUBHOE y4acTHe IyTeM MPOBEACHUS €KEeTOMHbBIX
AHTAPKTMYECKUX DKCIEeAULIMI. B 3TK roabl B 00erX MOJSIPHBIX 00JIaCTsIX ObUIM O-
JIydeHbl HOBBIE CBeIeHUSI 00 aTMochepe, OKeaHe U OJIeNeHEHUU, ObLT MHUILIMUPOBaH
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PsIT KPYITHBIX MEXIYHAapOMHBIX IIPOEKTOB 110 U3YYEHUIO PAa3JIMYHBIX KOMIIOHEHTOB
IIPUPOITHOM CPEIbl IMOJISIPHBIX 00J1aCTEi.

B 2007—2008 rr. MupoBO€e cO0O01IECTBO OpraHu30Bano TpeTuit MexayHapoaHbIi
noJisipHblil roa. Leab MexXayHapoaHOTO IOJISIPHOTO roja COCTOUT B OObeIMHEHUN
MEXIYHAPOIHBIX M HAIIMOHAJIBHBIX IIPOrpaMM U IPOEKTOB, HAINpaBJeHHBIX Ha (-
(eKTUBHOE McCleloBaHUe apKTUUECKUX PErMOHOB (puc. 4.7).

] 3

A - y " 3 5. A vacTy
a - PHbIe CTaHUWK, NOA L4+ s« ¢ CesepHoro JlagoBHTOMO OKEaHa
ANA AOCTHKEHUA MIHIMBNBHOA NNOTHOCTH CRTH = _i
o - cran Topun “Tukcn" | - yxnos
| T——" B aPKTHYECKHX MOPAX
I' | - Texywee 11

Puc.4.7. Cxema sxcneduyuonnvix pabom 6 pamkax Ilpoepammer MIIT 2007/2008

FOxHBII TTOTIOC TUTAaHeTHl — AHTApKTUAA — TaKXKe SIBIISICTCSI 0OBEKTOM ITOBBI-
1LIEHHOTO MHTepeca MexXIyHapoJHOTO coOoO0IecTBa MPU MPOBEACHUN MEPONPUSITUM,
nocBsllIeHHbIX TpeTbeMy MexXayHapoaHOMY MOJSIPHOMY Tofay. AHTapKTUAA SIBISIETCS
OJTHOM M3 BaXKHEMIINX COCTABHBIX YACTel KIIMMAaTUYECKOU CUCTEMBI HAIlIEH TJIAHETHI.
TIpoueccel, mpoucxoasduue B atMocdepe, JeAHMKOBOM MOKPOBE U OKEaHe BOKPYT
Hee, SBISTIOTCS OINPeACISIIOINMA B (POPMUPOBAHUHU INIO0ATBLHOTO KIIMMaTa, BKITIOYast
KJIMMAaT YMepeHHBIX IMMPpoT CeBepHOTO MOyIIapusl. AHTapKTHKA, KaK HanboJee yaa-
JIEHHBII OT MPOMBIIILIEHHBIX LIEHTPOB PETUOH, SIBISIETCSI MHAWKATOPOM TJ100aIbHbBIX
M3MEHEHUI, IPOMCXOISIINX B aTMocdepe, Tuapocdepe 1 Kpruocdepe 3eMITn.

B u3yuenun okpyxarolieil cpeabl 3eMJIH OJIIpHBIE 00JIaCTH 3aHUMAIOT 0Co00e
MECTO B CWJIy CBOEU TPYIHOIOCTYITHOCTH Y TOM BaXKHOUW POJIM, KOTOPYIO OHU UTPAIOT
B TJI00ATbHBIX U3MEHEHUSIX TIPUPOAHON cpeabl [12]. OcobeHHOCTH PUPOAHOIL cpe-
bl APKTUKM — HU3KHE TeMIepaTypbl, MOPCKON M MaTEpUKOBBIN JieASIHOW MOKPOB,
BEYHas MEP3JIOTa, YI3BUMOCTb HA3€MHbBIX 1 MOPCKUX DKOCUCTEM — SIBJISIOTCSI OCHOB-
HbIMU (paKTOpPaMM, CYIIECTBEHHO BIAUSIONIMMHU Ha COLIMATbHO-9KOHOMUYECKUI KOM-
TJIEKC, SHEPTETUKY, TPAHCIIOPT, YKJIA/l XKU3HU KOPEHHOTO HACEJIEHNUSI.

W3MeHeHu st TpupoaHOii cpeibl AHTAPKTUKU TTPU OTNPeIeIeHHbBIX CLEHAPUSIX MOTYT
YIpOXaTh CJAOXKUBILEMYCSI MUPOBOMY XO3SIMCTBY. BO3MOXKXHOCTb TasiHUS JIEAHUKOBOTO
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IIUTA W Pa3BUTHUs «O30HOBOM IBIPHI», MOBBIIIEHHAs Teinoreopusndeckas akTHB-
HOCTb W PSIJ APYTUX MPUPOIHBIX SIBJCHUN OMpPEnessioT IMPOKUN KPYT MccaeaoBa-
HUIA, KOTOpbIe BeAyTCsT B AHTapKTHKE.

Lensro MIIT 2007/2008 B yactu nesteabHOCTH PocrunpomMera sIBISIIOCH OIpe-
JeJeHre TeKYIIUX U OYIyIIMX U3MEHEHWI KJIMMaTta, OLleHKA COCTOSTHUSI TTPUPOTHOMN
cpeanl U TOCAEACTBAN KIMMAaTUYECKUX U3MEHEHHI IS BBIPAOOTKYU MPaKTHUIECKUX
PEKOMEHIALINIA ITO0 YCTONYMBOMY COLIMATbHO-9KOHOMUYECKOMY Pa3BUTHIO TTOJISIPHBIX
peruoHoB. B COOTBETCTBUM ¢ BBICTABJICHHOI 1I€JIbIO BO BPEMSsI IKCITEAUIIMOHHBIX pa-
0OT Ha Ce30HHBIX MoJIeBbIX 0a3ax, cynmax Pocrunpomera, PAH, MITP Poccuu 6buin
TPOBEICHDI:

— HMCCIIeJOBaHUS ME30- M MEJKOMAaCIITaOHBIX MOJISIPHBIX MPOLECCOB, MOABEP-
JKEHHBIX BO3IEMCTBUIO U3MEHEHUI KJIMMaTa 1M y4acTBYIOIIMX B (DOPMUPOBAHUM 00-
PaTHBIX CBSA3eH B MOJISIPHON YaCTH KJIMMaTUYECKOM CUCTEMBI (JIETIOBUTOCTD, ab0eio,
TeMIepaTypHble HHBEpPCUHM B aTMOC(depe, NTyOoKast KOHBEKIIKSI B OTKPBITOM OKEaHe 1
Ha MaTepUKOBOM CKJIOHE, SBOJIIOLIMS JIETHUKOB U 1Ip.);

— KOMILIEKC reo(bu3nyecKuX HaOIIOJEHUI 3a MpoleccaMy B MOJSIPHBIX IIarKax
TUTAHEThI, BIAUSIIONIMMU Ha KJIMMaT U OKPYXKAIOIIyI0 Cpefdy, BKIovas 3(hpdeKThl BIus-
HUSI KPaTKOBPEMEHHBIX Bapualliii ¥ TOJITOBPEMEHHBIX TPEHAOB COJIHEYHON aKTHUBHO-
CTH Ha JIeIOBbIE, reo(pU3NIeCcKre U aTMOC(hEPHBIE ITPOIIECChI B ITOJISIPHBIX 00J1aCTSIX;

— pa3paboTKa peKOMEHIAUWi IJIs MPUPOSOOXPAHUTEIBHON NesITeIbHOCTH, a
TaKKe UIST 00ecredeHnsT JaJbHEHIIero yCTOMIYMBOTIO COLMAaTIbHO-3KOHOMWYECKOTO
Pa3BUTHS TTOJISIPHBIX 00JIACTE.

4.2. MeTtoapl H3y4eHus JIe0BbIX YCJIOBUII HA MOPSIX

JlenoBEIe YCIOBUSI CHJIBHO MEHSIIOTCS OT ToJla K TOAY U OT MecsIia K MecCsIy B
3aBHCHUMOCTH OT TMIPOMETEOPOJIOTHISCKUX YCIoBUiA. Ha MOpPSIX, pacrojloxKeHHBIX B
CEBEPHBIX IINPOTAX, MPOAOJIKUTEILHOCTD JIEIOBOTO IIPHUOAa JOCTUTAeT BOCHMU-IEBS -
TH MECSIIEB, B MOPSIX YMEPEHHBIX IIIMPOT — IIECTH MECSIIEB, a B I0KHBIX MOPSIX — OT
JIBYX O YEThIPEX MECSIIEB.

Bce n3MeHeHUs JIETOBBIX YCIIOBUM B MOPSIX TECHO CBSI3aHBI C MOTOAHBIMU yC-
JoBusiMU. [To3TOMY JUIST M3YYEHHUS JISIOBOTO PeXMMa MODPST M pa3pabOTKK MPOTHOC-
TUYECKNX METOIMK HEOOXOOMMO pacrojiaraTh MaTepruajaMy KaK THIPOJIOTMIeCKUX,
TaK ¥ METCOPOJIOTMUECKNX HaOMoNeHMIi. B HacTosIIee BpeMs B CBSA3U C pa3BUTHEM
KOMITBIOTEPHBIX TEXHOJIOTUI MCCIIeI0BaTelb JISAOBOTO PEXUMa WIIM Pa3paboTIMK Jie-
JIOBOTO TTPOTHO3a JJIsSI OJTHOTO MJIM HECKOJbKUX MOpEN MOJIKeH 001agaTh SJEKTPOH-
HBIMM 0a3aMM JaHHBIX, BKJIIOYAIOIIUMU MaKCUMaJIBHO TIOJTHBIE PsIibl HAOTIOIeHU 3a
3JIeMEHTaM1 METEOPOJIOTUIECKOTO U JIEIOBOTO PEXMMa 3TUX MOPEii.

ITpu n3ydeHnn 1 IMPOTHO3MPOBAHWH JICTOBBIX SIBJICHUI BBIICIISTIOT TPY IIepUoa, B
KOTOPBIX JIEHCTBIE METEOPOJOTMIECKHUX U THAPOJIOTHIECKHX ITapaMeTPOB MMEET CBOM
OCOOEHHOCTH W [UIST KOTOPBIX ITO-Pa3HOMY JOJDKHBI COCTABIISITECS pacUeTHBIE W IIPO-
THOCTUYECKME aITOPUTMbI — 3TO MepHUO Jiefoodpa3oBaHusl (OCEHHUI CE30H), MePUO]I
JIeMOHAKOTIICHUST (3UMHMIA CE30H) 1 TIEPUOI Jieopa3pyIleHus (BECEHHUI Ce30H).

4.2.1. CratucTHyecKre XapakTePUCTUKH JIEIOBOTO PexKNMa

CBoIHBIC JeIOBBIC TAOJIMIIBI, COCTABISIEMbIe Ha OCPETOBBIX TUAPOMETEOPO-
JIOTMYECKUX CTAaHIIMAX, a TaKKe JaHHBIE CHCTeMaTUYeCKNX HAOIMIONCHUI CITysKaT
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MCXOAHOM MH(OpMaLIMEil U ONpeieeHNs] TaKUX CTaTUCTUISCKUX XapaKTePUCTHUK,
Kak cpeiHHe, MUHMMAaJIbHble U MaKCUMaJIbHble 3HAYEHMST TOJIIIMHBI IPUITAHOTO
JIbIa ¥ BBICOTBI CHEXKHOT'O TIOKPOBA; CPeIHME MHOTOJIETHIE, PAHHUE W TIO3IHUE JaThl
HACTYIUICHUST pa3IUYHbIX JIeTOBbIX (ha3; nucnepcuu U T.0. CTaTUCTUYSCKMI aHaIu3
JMAHHBIX TOJDKEH IpeaycMaTpyUBaTh, BO-IIEPBBIX, PAllOHUPOBaHUE, HEOOXOAMMOE JIJIsT
TOTO, YTOOBI YUECTh MPOCTPAHCTBEHHYIO U3MEHYMBOCTD JIEIOBOI XapaKTEPUCTUKHU, U,
BO-BTOPBIX, CE30HHOCTb JICIOBBIX ITPOIIECCOB.

B kauecTBe mpuMepa HMXE MPUBEIEHBI KIMMATUIECKUE TaOIMUIIbI OCHOBHBIX
OCEHHUX M BECEeHHUX JIeAOBbIX (a3 (TabJ1. 4.2), a TakKe TOJILIMHBI JibJa Ha KOHEell Me-
csua (tabJ. 4.3) nast HeKoTopbIx cTaHuuii benoro mopst.

Tabnuua 4.2
CpeoHue, panHue u no30HUe CPOKU HACMYNACHUS OCHOBHBIX 1€008biX (ha3
no daunvim I'MC Benoeo mops (6 ckobkax — 200 aHomanuu,)

IlepBoro . ITonHoro
Pan YeroitunBoro OKOHYaTeb-
™MC .| Hara | mosiBneHUs pa3pyLIeHUsT
HaOJIOIeHUI TOSIBJIEHUSI JIbJIA HOTO OYMILIEHUST
JIbIia npunast
1881—1984 |cpenHsist 30.10 02.11 05.05 10.05
Ap K| 1881-2003 pannsiss | 09.10 (1883) 13.10 (1902) 17.04 (1951) | 22.04 (1951)
18812003 |mo3musist | 24.11 (1967) 26.11 (1967) 22.05(1893) | 06.06 (1938)
Mynptor 1909—1984 |cpenHsist 27.10 03.11 15.05 17.05
(vope) 19092003 |panmsisi | 06.10 (1977) | 17.10 (1977,1993) | 23.04 (1921) |  26.04 (1921)
1909—2003 |mo3musist | 21.11 (1992) 12.12 (1997) 06.06 (1918) |  08.06 (1918)
1908—1984 |cpenHsis 25.11 12.12 05.05 14.05

SUMHEropeKuit| 19082003 |panmsist | 24.10 (1912) |  06.11(1928) | 24.03(1020) |  05.04 (1920)
1908—2003 |mosmsist | 05.01 (1937) | 27.01(1930) | 03.06 (1969) |  10.06 (1941)

1915—1984 |cpennsist 01.11 07.11 04.05 07.05
Otera 1915-2003 |pannsist | 13.10 (1976) 13.10 (1976) 19.04 (1962) | 21.04 (1951)

1915-2003 |mo3mmsist | 24.11 (1967) 06.01 (1983) 23.05(1941) | 25.05(1941)

1917—1984 |cpenHsis 12.11 25.11 13.05 17.05

Pas-HaBonok | 19172003 [pannsisr | 19.10 (1945)|  27.10(1926) | 21.04 (1975) | 24.04 (1975)
1917—2003 |mosmmsist | 19.12(1920) | 27.12(1936) | 01.06 (1958) |  12.06 (1966)
1916—1984 |cpemmsisi | 07.11 15.11 16.05 21.05

Kemb-TTopT | 19162003 [pannsisr | 17.10 (1962)|  18.10(1968) | 13.04 (1943) | 26.04 (1943)
1916—2003 |mosausis | 18.12 (1916) | 18.12 (1916, 2000) | 6.06 (1969) |  23.06 (1966)

19401984 |cpenmsst | 13.11 2111 20.05 26.05
Conoskn 1940-2003 |panmss | 12.10 (1941)|  27.10(1952) | 02.05(1950) | 05.05 (1989)
19402003 |mosmusia | 17.12/(2003) | 23.12(2000) | 03.06 (1969) | 22.06 (1966)
1910—1984 [cpemmsisi | 03.12 12.12 10.05 21.05
K 1910—2003 |pannss |25.10 (1965)|  25.10(1965) | 04.04 (1943) | 05.04 (1917)
1910—2003 |mosmhstst | 11.01(1973) | 11.01(1973) | 04.06 (1971) | 23.06 (1941)
1916—1984 |cpemmsisi | 17.11 30.11 11.05 24.05
Tpumimo 19162003 |panns | 15.10 (1966) | 21.10(1925) | 09.03 (1975) | 10.04 (1921)

rosasist | 04.01 (1936) | 23.01(1930) | 06.06 (1941) | 10.07 (1966)
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Ta6auua 4.3
Torwurna npunaiinozo 1b0a Ha KoOHey mecauya
U 2006l HAOAHOCHUS AHOMANbHBIX 3HAYEHUL MOAUWUHBL 1b0A

™MC Psan ner Tonmpi}:danbz[a, Hexabps | SuBapp | Depanb Mapr Anpenb
Apxanresnbek | 1923—1986 (cpenHsis 37 51 58 60 50

MakcuMaibHast | 53(1924) | 79(1924) |  96(1924) | 96(1924,85) | 99 (1985)
MuHuMaTbHast | 19(1943) | 31(1951) | 34(1951,70) | 34(1975) 0(1951)
Myasior 1925—1986 |cpenHsist 30 48 57 70 60
MakcumanbHas | 55(1966) | 70(1979) | 86(1969) 94(1969) | 89 (1976)
MuHMMaTbHas | 16(1962) | 16(1949) | 36(1952) 47(1973) 0(1921)
Omnera 1932—1986 |cpemHsisi 32 46 53 61 54
MakcuManbHast | 52(1964) | 72(1985) |  83(1985) 81(1969) | 80 (1969)
MuHMMaTbHast | 15(1963) | 15(1975) | 37(1975) 35(1970) 0(1951)
2KkriH 1929—1986 |cpenHsist 27 37 50 61 60
MakcumanbHas | 44(1970) | 71(1942) | 95(1966) 104(1942) | 91 (1969)
vuHnMaitbHas | 0(1938) | 18(1932) | 24(1949) 29(1949) | 0(1917,43)
Kemp-TTopr | 1966—1986 |cpemmsis 31 45 57 67 64
MakcumanbHas | 42(1971) | 69(1969) | 90(1969) 103(1969) | 103(1969)
MuHMMaTbHast | 23(1979) | 23(1975) | 37(1975,83) | 42(1975,83) | 0(1943)
CouoBku 1968—1986 |cpenHsis 33 49 60 68 64
MakcumanbHas | 47(1984) | 65(1969) | 92(1969) 92(1969) | 100(1969)
MuHnMabHas | 19(1975) | 30(1975) | 40(1975) 49(1975) | 36(1975)
Ipumno 1929—1986 |cpennsist 26 36 50 60 60
MakcumanbHas | 40(1941) | 57(1979) | 92(1966) 111(1973) | 90(1941)
muHnMatbHasg | 0(1971) | 12(1935) | 18(1957) 27(1948) | 0(1921,35)
Kannanakma | 1929—86 |cpenHsist 33 49 60 66 62
MakcumanbHas | 57(1941) | 74(1942) | 78(1942) 88(1982) | 85(1934)
MuHMMaTbHas | 16(1962) | 16(1973) | 34(1973) 42(1973) ]0(1975,92)

Cratuctuueckue o00OMIeHNST HEOOXOMUMEI UIST OMMCAHUS JICIOBOIO peXnuMa
Mopsi. Takske MOTYT OBITh paCCUMTAHBI BEPOSITHOCTH HACTYIUICHUS JICTOBOTO SIBICHUS
B OIIpelicICHHBIC CPOKM (HAIIpUMeEp BEPOSATHOCTH ITOSBICHUS Jbaa K 10 OKTSIOPS)
WUIM BEPOSITHOCTH KOHKPETHOTO COOBITHS (HAIIpUMEpP BEPOSITHOCTD TOCTIKCHUS TIPH-
MaiHBIM JTbIOM TOMIIUHE 70 cM). Takass mHGOpMAaLNsT OyaeT SIBISITHCS OCHOBOM I
COCTaBJICHHST BEPOSTHOCTHOTO ITIPOTHO3a.

4.2.2. ITocTpoeHne BePOSATHOCTHBIX JIeIOBBIX KAPT

OCOOEeHHOCTU BHYTPUCE30HHON M3MEHYMBOCTU XapaKTEPUCTUK Npeidyroiero
JIEJSTHOTO TIOKPOBa B MOPSIX MOXHO MPOCIEANTh MO0 KapTaM BEPOSITHOCTH BCTPEUYU
CyIaMu U JIeJ0KOJaMU JibJia ¢ pa3TUYHBIMU XapakTeprcTukamu |38, 60].

B kauecTBe mpuMepa HIKe TTPUBEICHBI YEThIPE BUIA KapT BEPOSITHOCTH BCTPEUM
CyJdaMH JibJia Pa3IMYHON CIJIOYEHHOCTH, TOJIIMHBI U pa3npodieHHOCTU B beoM Mo-
pe, TIOCTPOEHHBIE TS 1IECTU JIEAOBBIX MECSLIEeB (IeKadpb—Mait):

1. KapTbl BEpOSITHOCTU BCTPEUM Jibja CILIOYEHHOCThIO 7—10 6a/UI0B U TOMLLIMHOM
6osee 30 cM, MOKa3bIBAIOLIME YACTOTY MPUCYTCTBUS B Pa3IMUHbBIX paliOHAX MOPSI CAMOTO
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TpyaHomnpoxoauMoro st besoro Mops abaa — ToHKoro ogHojetHero (30—70 cM), cruio-
YEHHOTO 1 04YeHb cruioyeHHoro (7—10 6asuioB).

2. KapTbl BEpOSITHOCTU BCTPEUH JibAa CIUIOYEHHOCThIO 10 6aioB, MoKa3biBalo-
M€ YaCTOTy MPUCYTCTBUSI B JAHHOM paiiloHe MOpsI 30H OYEHb CILJIOUEHHOTO JIbJa,
JUTSI KOTOPBIX XapaKTePeH MpOoLeCcC TOPOIIEHUSI 1 BOBHUKHOBEHUS CXKaTHiA.

3. KapTbl BEepOSITHOCTU BCTpPEeUM OOJIbIIMX MOJIEH JIbIa.

4. KapTbl BepOSITHOCTU BCTPEUM YMCTOM BOJBI, TTOKA3bIBAIOIIME YaCTOTY HaJIM-
Yus B JaHHOM paiioHe HanboJiee 0IaronprsITHOIO peXXruMa MopeIIaBaHMs.

J171s1 TTIOCTPOEHUSI 3TUX KapT ¢ OJJaHKOB JICMIOBBIX aBHapa3BeloK, MaKCUMaIbHO
MPUOIMKEHHBIX IO JlaTaM K CepellMHe COOTBETCTBYIOIIETO Mecsiia, CHUMAaJlach MH-
(bopMarmst o JIeTOBBIX XapaKTePUCTUKAX B KBaapaTax ceTKu ¢ Imarom 10 muib. Bepo-
SITHOCTb BCTPEYHM JIbAOB (B, ) paccunThiBanach 1o (popmyse

B, =Nk 100%, (4.1)
Ny
rae N, — 4uCyI0 BCTPEY CO JIbIOM C 3aJaHHBbIMU CBOWCTBAMM; /1, — KOJIMYECTBO HAOJII0-
IeHUI B k-M KBaapare.

C mpaKkTU4YeCKOM TOYKM 3pEHUsI OUEHB ITOJIE3HO IJISI CYyIOBOAUTENICH, CTpOUTe-
JIe TUAPOTEXHUISCKUX COOPYKEHMI 1 APYTUX CYOBEKTOB, OCYIIECTBIISIIOIINX XO3sTi-
CTBEHHYIO JIeITEIbBHOCTD B PA3JIMIHBIX paiioHAX MOPSI, peKUMHOE OTTCaHUE JICTOBBIX
YCIIOBHI IIJIST pa3IMIHBIX MECSIIEB JICMOBOTO CE€30HA, CACIaHHOEe Ha OCHOBE aHan3a
BEPOSITHOCTHBIX KapT. Tak, [Ist JIeIOBBIX TIaBaHUi B (peBpasie B besom Mope BakHO
YUUTBHIBATh TOT (hakT, 4To 9—10-0a/UIbHbIIA JIe[ ¢ BePOSITHOCThIO Oosee 75 % Hab0-
JaeTCcs B CeBEpO-BOCTOUHOM yacT OHEXCKOTO 3aJIMBa, B ICHTPAILHOM M BOCTOUHOM
yacTax bacceitna mopst, B [ope, a Takke Ha ceBepo-BOCTOKe Me3eHCKOro 3ajiuBa 1
Boponku Mops (puc. 4.8).

W3 ananm3a KapThl BEPOSITHOCTH BCTPEUH JIbA CIDIOUEHHOCThIO 7—10 0amioB u
ToNMLKMHO 60see 30 cM ciieayeT, 4To ¢ 0OJIbIIOI BEpOSTHOCThIO (50—75 %) TsKeblii
JIeZl MOXeT HaOJIIoIaThesl Ha CeBepO-BOCTOKe Me3eHCKOTO 3aj1Ba, C BEPOSITHOCTHIO
25—50 % — B OnexckoM u KanmanakiickoMm 3ajiuBax, Ha ceBepe bacceitna u [opia, B
BOCTOYHBIX YacTsIX Me3eHcKoro 3aimBa 1 Boporku mopst (puc. 4.9).

BeposTHocTb (%) . %)
EpOATHOCTL
0

5 o 5 o2

0 25-50 = 25-50

= o e

Puc. 4.8. Beposmuocme 6cmpeuu 1v0a Puc. 4.9. Beposmuocmo 6cmpeuu
cnaouennocmoto 9— 10 6annos Avoa cnao4enHocmoto 7— 10 6annos u

8 gespane moawuHotl bonee 30 cm 6 ghespane
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30HBI, COOTBETCTBYIOIIME HauMeHblei BepossTHoctu (0—20 %) BeTpeun 6oJib-
KX TToJieil, — 3To OHEXCKUIi 3aJMB, CeBepHas yacTh [opiia, 1oxkHas 4yacTh BopoH-
KM M BOCTOK Me3seHckoro 3anuBa (puc. 4.10). [IpakTuyecku 3TH 30HbI COBMAAAIOT C
paifoHaM¥ MaKCUMaJIbHON MPWIMBHOW aKTUBHOCTU MOpS. BEpOSITHOCTh CyIECTBO-
BaHMUS B eBpasie 30H YUCTOM Boabl MUHUMAaJbHA (puc. 4.11). O6pa3zytoniuecs 3anpu-
naiHbIe MOJBIHBY U Pa3BOibs OBICTPO MOKPHIBAIOTCS MOJIOIBIM JIHIOM.

" BepOATHOCTh (%) BeposTtHocTs (%)

4yldcTan sofa
\ » = 0
) BN 020 = 0-25
1 20-40 = 25-50
B 40-80 1 50-75
Bl 60-80 3 75-100
Puc. 4.10. Beposmuocms ecmpeuu Puc. 4.11. Beposmuocms 6cmpeuu
00UUPHBIX U bOAbIUX noAell 8 ghespane yucmoll 8600bl 6 hespane

MOXHO OCYILIECTBUTH MPOKIAAKY ONTUMAaIbHBIX KYPCOB C UCIIOJIb30BaHUEM KapT
BEPOSITHOCTH BCTPEYM JIba Pa3IMYHOTO BO3pacTa, CIZIOYEHHOCTH, CTEIIEHH pa3apo0-
JIEHHOCTH, KOTOPBII 3aKJIFOUaeTCs B CJEAYIOIIEM: BEPOSITHOCTHBIE KapThl IMOCJIEIO0-
BaTeJIbHO COBMEIIAIOTCS MEXIY COOO0M M aHATM3UPYIOTCS Ha IIpeaMeT HauboJiee 0J1a-
TONPUITHBIX YCJIOBUIA TIaBaHUS B pa3IMUHbBIX paiioHax Mops. I1pu 3ToM orpaHu4m-
BaroIIMM (HaKTOPOM JIJIsT ABUKEHUS BUPTYaJbHOIO CYIHA SIBJISIETCS JIMMUT TJIyOUHBI
M TIpY TIPOYMX PaBHBIX YCIOBUSIX IPEANOYTEHUE OTAAETCS KpaTdaileMy MapILIpyTy.
ITpuMepsl MPOKIIAAKK ONTUMAIBHBIX KypCOB JICIOBBIX IIJIaBaHUI C MCIOJIb30BaHUEM
JIEIOBBIX KapT IpUBEACHBI B paboTax [61, 62].

Kpome npokitanku peKoOMeHI0BaHHBIX MapIIPYTOB, HA OCHOBE BEPOSITHOCTHOTO
aHaJIM3a MOTYT OBITh ITOCTPOEHBI CPEIHME MHOTOJIETHUE KapThl paclpeaeeHUs JIbaa
B Mope (puc. 4.12).

4.2.3. MoaeinpoBaHue IBOTIONUN APeii(pyoimero JieisTHOro NOKPoBa

OIHUM 13 COBPEMEHHBIX CIIOCOO0OB M3YYEHMSI JIEIOBBIX IIPOLIECCOB B MOPE SIBJISI-
€TCsl MOZICJIMPOBaHue Iepepacipeae/ieHNs Jibla KaK Ha 3Tarax OTAeJbHbIX IIEPUOI0B
3BOJIIOLIMM JIISTHOTO TIOKPOBa (J1e1000pa30BaHusI, JIeTIOHAKOIUICHUS WX JIea0pa3py-
LIEHMST), TAK U B T€YEHUE TOJTHOTO JIEIOBOTO 1IMKJIa, HAUMHAS C MOMEHTA IOSIBICHUS
JIbJIa OCEHBIO 1 3aKaHYMBas IIOJTHBIM OUYMILIEHUEM MOPsI OTO JibJia BECHOIA.

3amauyeil MaTeMaTUYECKOTr0 MOJCIMPOBAHUS JICASIHOIO ITOKPOBA SIBJISIETCS BOC-
MPOM3BENCHNUE B OOIIMX YepTax CYIICCTBEHHBIX (PU3MUECKUX IPOLIECCOB, MPOUCXO-
ISIIKMX Ha 3Tanax o0pa3oBaHuUsI, HapacTaHUsl, IlepepacipeeeHUs, TasHUS U UCYe3-
HOBeHUs Jibaa B Mope. [Ipu 3TOM CI0XHOE CTPOEHUE MOPCKOTO JIEASHOIO ITOKPOBa,
pa3HOO0pa3re BHEIIHUX YCIOBUI ero (hopMUPOBaHUSI, 3HAUUTEIbHbIE TTOTPEILIHOCTU
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Puc. 4.12. Kapma cpeoneii mnoconremmueii nedosoii obcmanoéku é beaom mope
Ha cepeduny mapma. O603HaueHUs 1e008bIX XaAPAKMePUCMUK CO0OM8emcmeayom
«Homenkaamype mopckux ab006»

B HAOJIIOJICHUSAX OIPEAC/ISIIOT MHBAPMAHTHOCTD IIPU TTOCTPOCHUN MOJECIICH JICATHOTO
TIOKpOBA.

CosnaTenu Mojaesiell TOHMMAIOT, YTO IIPOLIECCHI, ITPOMCXOISINNE B IIPUPOIEL, CO-
OTBETCTBYIOT X MOJAEJIbHBIM ANMPOKCUMALIMAM C OOJIBLION CTETIEHBIO YCIOBHOCTHU
[15, 138]. B peanbHBIX YCIOBUSX JIBIBI PEAKO ApeidYIOT eqnHBIM ITOTOKOM. Bemen-
CTBHE pa3sHOOOpasust (opM, TOIIIUHBI, TOPOCUCTOCTH, HEPABHOMEPHOCTH BeTpa U
TEYCHUI, BO3ICUCTBUS OEPEeroB, CIOKHOCTH BO3PACTHOTO COCTaBa B KaXXKION TOYKE
JICASTHOTO MacCCHBa JBINHBI IBMKYTCS C Pa3IMUYHBIMU CKOPOCTSIMU, CTAIKUBAIOTCS U
BpalIaroTcs. B CIUTONTHOM JIeasTHOM MOKPOBE 00pa3yIOTCs pa3BOIbs, ITOJIS pa3iaMbl-
BaloTcs (OpOoOSATCS), HAIIPOTUB, OUTHIN JIeo cMep3aeTcs, 00pa3yst CMOPO3HU, JICASTHBIC
MoJs1 TPOMO3ASATCI APYr Ha Apyra, CONpoBoXaas aApobdsieHue TopoluieHueM. JIbau-
HBI HEIIPEPHIBHO OOMEHUBAIOTCS KOJMYECTBOM IBIDKCHUSI, OCOOCHHOCTH MX B3aMMO-
IEUCTBUS 3aBUCST OT CINTOYCHHOCTH JICASTHOTO ITOKPOBA.

B Hacrosiee BpeMsl He CyIIECTBYET MOZAEJICH B UMNCTOM BHUIE YHUBEPCATBHBIX IS
moboro Mopsl. JIxobast U3 HUX HyxXKHaeTcs B omIanke. Ee MareMaTnyecKuii anmapaT Mo-
JKET OBITh MCIIOJb30BaH TOJBKO KaK OCHOBA, KOPPEKIIMSI KOTOPOM C TOYKM 3pEHMS T10-
HUMas ¥ y4eTa OCOOCHHOCTEM TOTO MJIM MHOTO MOPS JIMOO paifoHa MOPSI MOXET IaTh
TIPUEeMJIEMBIN Pe3YJIBTaT, TT03BOJIMB MCIIOIb30BaTh MOIEIb B OIIEPaTUBHOM padoTe.

DTan OTJagKu KpaifHe BaXeH B IIpoIlecce MOCTPOeHUs Moaenn. UMeHHO B 3TOT
MEPUO OCYIIECTBIAETCS MapaMeTpu3alusd MHOTUX XapaKTE€PUCTUK MPUPOLHONI
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Cpellbl, OKa3bIBalOIIMX BJIMSHKME Ha JieJOBbIe Tpoliecchl. [Ipyn 3TOM HEeKOTOpbIe Ia-
paMeTphl SIBJISIIOTCST pe3yJIBTATOM HATypHBIX HAOIIONCHUI, IPYTHe e ONpPeaesIOTCsI
IyTeM YUCJICHHBIX 9KCIIEPUMEHTOB. B TaHHOM cllyyae YMCICHHbII 9KCIIEPUMEHT Ha-
paBHE ¢ HATYPHBIM SIBJISIET CO0OIM Mpoliecc MO3HAHUS 3aKOHOMEPHOCTE 3BOJIIOIIUN
JIEIOBOTO MOKPOBA, a YMCJICHHAsI MOJe/Ib paboTaeT B KaueCTBE MCCIeI0BaTEIbCKOIO
MHCTPYMEHTA.

Brruncienune ckopoctu apeiida sBiseTcs KI04YeBOi Mo3uieil B paboTe 000ii
MOJIEJIM 3BOJIIOLUM JIE[STHOTO TTIOKPOBA U SIBJIIETCS HEOOXOMMMBIM JIJISI pacuyera u3Me-
HEHUI BO BpeMEHM B KOHKPETHBIX pailoHaX MOpsi (WM y3J1aX CETKM) TaKUX ILJIOIIAI -
HBIX XapaKTePUCTHUK APeii(YIOIIEro Jbaa, Kak CINIOYEHHOCTh U TOJIIIMHA JIbJa.

DU3MKO-CTaTUCTUIECCKUE U TUAPOIMHAMUYECKUE METObI pacuyeTa XapaKTepuc-
TUK Apeli(YIOIIEro JeasTHOTO TOKPOBa UMEIOT OOIIYI0 OCHOBY — y4€T OCHOBHBIX CHJI
(Fj), BIMSIOLIMX Ha Apeid abaa:

F, — cuibl, npuBoaAlLeii K BETPOBOMY Ipeiidy baa (HanpsKeHNs BETPa),

F, — xacarebHOTO HaNpPsKEHUs Ha HYUKHEN TIOBEPXHOCTH JIbJIa;

F,— cunbl, 00yCI0BIEHHO TOPU30HTaILHBIM IPAIUEHTOM JaBIE€HKs BOABI, PE/I-
CTaBJISIOLLEeH COOO0It TPOEKIIMIO CUJIbI TSKECTU Ha HAKJIOHHYIO IIOBEPXHOCTh MOPSI;

F,— cunbl Kopuonuca,

F.— cunpl B3auMoaedCTBUSA JIbAMH APYT C IPYTOM.

Cuna F aBnsercs Haubosee CyIECTBEHHOM U OMpeeseT BETPOBOM npeiid Je-
ISTHOTO TToKpoBa. CiieyeT OTMETUTh, YTO, CTPOrO TOBOPSI, OHA IPEACTaBISIET COOOM
CYMMY KacaTeJIbHOro HanpsbkeHus F,” u HopManbHoro Hanpsixenus F. Tlepsoe u3
HUX SIBJISIETCSI HE YeM WMHBIM, KaK CWJIOW TPEHMST MEXIY MOBEPXHOCTBIO JIbIa M BO3-
JYITHBIM ITOTOKOM, a BTOPOE€ — CUJION aBJieHMsl BETpa Ha BO3BBIIIAIONIYIOCS HaJl BO-
J10i1 GOKOBYIO ITOBEPXHOCTb JIBAMHBI K Ha TOPOCHI. YpaBHEHUE CKOPOCTH japerida st
OIIMHOYHOM JIBAVHBI B 00ILIEM ClTydae MMEeT BUJI

dv

M= =2, (4.2)

dv
rne M — macca JIbIUHbI; e YCKOpEHHUeE.

DT1a xe (popMyna OMMCHIBAET Apeiid CIUIOYEHHBIX JIBIOB, TP 3TOM CUUTACTCS,
YTO CWUJTBI TIPMJIOKEHBI He K OTHEIBHBIM JIBAWHAM, a K JIGASTHOMY ITOKPOBY B IICJIOM.
Hnst Gayarca Cujl, OTHECEHHBIX K eIMHUIIE TIIOIIAIN JIbaa, 3Ta GopMysia MMeeT BUL

dv
%H?;=E+ﬂ+ﬂ+ﬂ+ﬂ, (4.3)

e V— ckopocTh apeiida ibaa; f — BpeMms; p, — IIOTHOCTb JibJa; / — ToNKHa JIbaa.

4.2.3. 1. Qusuko-cmamucmuyeckue memoodv. pacuema xapaKmepucmuk opeiigyro-
we20 AedsiH0e0 NOKPo8a

DMIUPUYECKUE 3aBUCUMOCTU MEXIY Pa3IMYHBIMU METEOPOJOTMYCCKIUMU U Jie-
JIOBBIMU IapaMeTpaMu OIPeAe/IsIIOTCS Ha OCHOBE HAOJI0AeHUIA 3a ApeiihoM JIbaa.

BnepBbie cuctematuyeckue HabJOmeHUs 3a ApeiipoM Jibaa OCyLIECTBUI
®. Hancen Bo Bpemd npeiipa Ha mixyHe «Dpam» B CeBepHoM JlemoBUTOM OKeaHe
B 1893—1896 rr., mpu 3TOM OH OOHAPYXWI, YTO Apeiid Jibaa UMeeT ABE OCHOBHbBIC
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KOMITOHEHTBI: YMCTO BETPOBYIO M HE 3aBMCUMYIO OT BeTpa. B cooTBeTCTBUU C (hOp-
MyJioit (4.3) TiepBasi KOMIIOHEHTA BBI3bIBAETCSA CUJION F, — HampsoKeHUEM BETpa Ha
BEepXHEIl TTOBEPXHOCTH JICASTHOTO TTIOKPOBa, BTOpasi KOMIIOHEHTa — CyMMapHBIM JIeii-
creueM cun F, ... F

B smmmpuueckux dopmysiax (U3 MpearnoaoXeHs JMHEHHOM 3aBUCUMOCTI MEX-
Iy CKOPOCTSIMU BeTpa U Apeiida jbaa) CKOpocTh Apeiiha onuchiBaeTcsl ypaBHEHUEM
BUIA:

V=AW, (4.4)

rae V' — ckopocth apelida (pa3sMepHOCTb COOTBETCTBYET Pa3MEPHOCTU CKOPOCTHU BET-
pa); A,— BeTpoBoi KoahduLmeHT; W — cKopocTb BeTpa,
nnu 1o popmyne H.H. 3y6osa [70]:

V=A, cos B dp/dn , 4.5)

rae V' — ckopocts apeiida, KM/cyT; f — yroy OTKJIOHEHUS U300ap OT FeHEPaIbHOTO
HarnpapjieHus aApeida a1d J1aHHOTO paiioHa; A,— n300apu4ecKuii KoapbuimenT;
dp/dn — rpagueHT naBIeHNS BO3Oyxa, MO/KM.

HampapieHue BeTpa MOXET TaKKe XapaKTepPU30BaThCS YIJIOM MEXKIY BEKTO-
paMU CKOPOCTHU BETpa U CKOPOCTU ABUKCHMUS JHIOB, Ha3bIBAEMBIM YIJIOM OTKJIO-
HEHUS a.

KosdpduumenTsl, Bxomsiue B 3aBucuMocT (4.4) u (4.5), COOTBETCTBEHHO,
A, 1 A, pasIM4HbI 1V Pa3HBIX (PU3HKO-reorpauIeCcKux yClIoBUiA MOpsl U TPeOy-
FOT YTOUYHCHUIA.

®. HaHceH B mepuon HabIomeHU apelida apKTUICCKUX JIBIOB OIPEHCIIIII,
4TO BETPOBO# K02 duLmeHT 4, B cpenHeM paBeH 0,0182. Yrosn OTKIOHEHUS & KOJIE-
Gasica ot unoc 80° mo MuHyc 63° 1 B cpeaHeM cocTaBuI IToc 28°. HanceH oObsc-
HWJI 3TO SIBJIeHUe BaustHueM cuiibl Kopuonmca [251].

Hao6monenust bpernneke B Mmope Yammesura B 1911—1922 1. Tokasanm, 9TO yroi a
TEM MEHbIIIE, YeM OOJIbIIE CKOPOCTh BETPA, BETPOBOIA Xe KO3pPUUMEHT A, C yBe/n-
YeHNEM CKOPOCTH BeTpa IToUTH He MeHsieTcs. [1o manHbeiM bpeHHeKe, BEeTpOBBIM IBH-
JKeHUEM JIbIOB 3aXBaThIBACTCS TOJILKO OYeHb TOHKHI CJIOM BOIBI. Y3Ke Ha IIIyOnHe 2 M
TeYeHUE OTKJIOHSETCS Ha 19° OT IBMXKEHUSI JIbIUHBI M CKOPOCTD €ro cocraiisieT 58 %
OT cKopocTu napeiica. Ha riyoure 25 M BeTpoBOe TeUeHUE MPAKTUUCCKH PaBHSICTCS
HYITIO.

Caepapym Bo BpeMs SKCITeAUIINY Ha cymHe «Mom» (1922—1924 rT.) 3aMeTw, 4To
BETPOBOi Koa(duimeHt 4, B BocTouHo-CubupckoM MOpe B MIOJIE—CEHTAOPE 60JIb-
1IIe, YeM B 3UMHHE MeCSIBl. DTO OOBSICHSIETCS, BO-TICPBBIX, OOJIBIIIEl HEPOBHOCTHIO
(11I1epOX0BATOCTHIO) BEPXHEN MMOBEPXHOCTH JIbJa M MEHBIIIEH €T0 TOJIIUHON (MEeHBIIIe
WHEPTHOCTD JIBIWHEI), a BO-BTOPBIX, OOMbBIIECi i CBOOOMOI ABIKEHUS JIHIOB B JIETHEE
BpeMs Onaromapst 6oJblieMy KojmuyecTBY TonbiHei. H.H. 3yboB, u3ydasa ycioBus
nIpeiida abaa mo gaHHBIM JI/K «CeIoB», YCTAaHOBIUI IBA BaXKHBIX MpaBUJIa I pacueTa
HaIlpaBJIeHUS U CKOPOCTH apeiicda mpaa:

1. Yucro BeTpoOBOIt mpetich HampaBiIeH 10 1300apaM Tak, YTO 00JIACTh MOBBIIICH-
HOTO aTMOC(epHOTO JaBJICHMSI OCTacTCs CIIpaBa.

2. AGCoIfoTHas BeIMIMHA CKOPOCTH Apeiida JIbaa MeHSIeTCsS B 3aBUCUMOCTU OT
CKOpOCTH BeTpa IO JIMHCHHOMY 3aKOHY, OHa IIPOIOPINOHAIbHA TPAOUEeHTy aTMO-
cepHOro maBIeHUS U onpeesieTcs hopmyoii (4.5).
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bonee moznHue ucciaenoBaHus, Kacaroluecs: Apeiipa oMMHOYHOI JbAUHBI, yC-
TAHOBUJIM HEJMHEHHOCTh 3aBUCUMOCTH MEXIY CKOPOCTSIMU BeTpa U Apeiida: BeT-
poBOii KO3(DULIMEHT JOJKEH BO3pacTaTh C YCUJIEHUEM BEeTpa, a YroJl OTKIOHEHUS
yMeHbIIaThcs. OMHAKO SMIIMPUYECKUE TaHHbIE CBUIETEIBCTBYIOT O TOM, UTO C OIpe-
JIEJICHHBIM TTPUOIMKEHUEM MOXHO CYMTaTh, YTO JUIS CIUIOYEHHBIX JIbIOB BETPOBOM
KO2(hGOULIMEHT, KaK W YToJl MeXIy HampaBiIeHUsSMU Iapelicda U BeTpa, — BEJIMYMHBI
MOCTOSTHHBIE JIJII JAHHOTO BPEMEHM rojia M ONpeaeeHHbIX (prU3MKo-TeorpamuecKux
yclioBuit [46].

Hns popmynsl (4.5) H.H. 3y60BbIM Mo pe3yabraTaM HaOJIIOAEHUI BO Bpems
npeiipa B 1941—1942 rr. n/x «Copoka» B Topne benoro mopst BriepBbie ObLIO MOJY-
4eHO cpenHee 3HaYeHue Koapduuumenta A,=540. Uccnenosanua K.W. Kynpsasoii B
1952—1960 rr. O3BOJIMIIM BBISICHUTh, KAKOBa U3BMEHUYMBOCTh M300apUIECKOr0 KOA(D-
(GunvenTa A, Mpy pasaMIHbIX METEOPOJOTMYECKUX Y TUIPOJOTHYECKUX YCIOBUAX B
OTIebHbIX paiioHax benoro mopsi [98]. B ocHOBY paboThl ObLIM MOJOXEHBI TaHHbIE
HaOJIoeHUI 3a ApeiioM Jibaa, BBHIIIOJHEHHBIX TPEMs CIIOCOOaMU: NaHHbIE aBUa-
pa3BelloK (mepeMelleHrue KPOMOK Jibja M I'PaHUIL 30H OJHOPOMHOTO Jibjaa), TaHHbIE
CJEXEeHHUs 3a MapKUPOBAaHHBIMU JIbAMHAMU U JaHHbIE a3po(hOTOCHEMOK JIBIOB 110
METO.y TTIOBTOPHBIX (hOTOTaJICOB.

K. 1. KyapsiBasg B cBoux paboTax OTMETHJIAa, YTO MpeacTaBlieHHOe B paboTe
H. H. 3y6oBa 3Hauenue KodpduuueHTa A, ObI0 TONYYEHO LI OYEHb TAXKETON
3UMBbI, B 00Jiee JIeTKMe 3UMbl — KO3(P(PULUUEHT BhILIe, TakK, As 3uMbl 1953—1954 rr.
A,= 960. Ilo nannpivM aBuapasbenok 1955—1957 rr. K. M. Kynpsasoii 6butn paccuu-
TaHbl KO3(MOUIUEHTHI LTSI HAXKUMHBIX U OT>KMMHBIX (BBIHOCHBIX) BO3AYIIHBIX TO-
TOKOB, KOTOpPbIE TIpUBeAEeHbBI B Ta01. 4.4.

Tabnuia 4.4
Hsobapuueckue kosgppuyuernmot A, rs beaoeo mops
Pation ops Av s | A |22
JIBUHCKO¥ 3a/11B 370 130 2,8
OHEXCKUit 3a11B 370 130 2,8
Kapenbckuii 6eper 570 200 2,8
Tepckuii 6eper, bacceitn (p-H c. Ky3oMmeHb) 540 180 3,0
Bacceitn 500 180 2,8
Topno 850 230 3,7
Tepckuii 6eper, Boponka (p-H M. Tepcko-OpoBcKuit) 650 150 43
Kanunckuii 6eper, Boponka (p-H c. LlloiiHa) 600 140 4,3

B 70-x rr. XX Beka crnenuanuctamu AAHWUUW npoBoauauce ornpeaeaeHust BeT-
POBBIX KO3 GULKMEHTOB U YIJIOB OTKJIOHeHUs B KapckoM mope [1]. Bektopsl apeiida
onpeneasauch yyuactHukamu skcneanu HUC «Otro HImuar» ¢ maroMm B 12 4 B
TeueHue 15 cyrok. beuio onpeneneHo 30 BekTopoB. B pesynabraTe ocpeaHeHUsT pac-
YETHBIX JaHHBIX OKa3aJ0Ch, YTO CPeJHUI BeTpoBoii KoapduuueHt A,= 0,026 npu
cpemHel ckopoctr apeiida 0,06 m/c.

CylecTBeHHOE BIMSIHUME Ha Jpeiid Jbpaa okas3biBaeT KoHbUrypauus 6epero-
BOI1 4epThl, a TakxKe OJIM30CTh K Oepery paitoHa apeilida apaa [140, 141]. B paboTtax
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K. H. Kynpsasoii nuzobapndyeckue Ko3(OOUUUEHTH A, BHIMUCIAIOTCA 1 IBYX MPO-
TUBOIIOJIOKHBIX HalpaBJICHUI BO3AYIIHBIX MOTOKOB — HAaXXMMHOTO U OTKHMMHOTIO
(BbIHOCHOTO). MIX pa3Hulia 00yCIOBIMBAETCS KaK BAMSHUEM Oepera, Tak U CUCTEMOit
CYIIECTBYIOIIMX B TaHHOM paiioHe TedeHuil. CliefyeT OTMETUTh KaK MOJOXMUTEIbHbBII
MOMEHT, YTO BO BCEX AIMITUPUUYECKUX (hOpMYJIax ITOA00p MapaMeTpOB MPUMEHUTEIBHO
K JIOKaJIbHBIM pailoHaM KOCBEHHO 00ecrieurMBaeT ydyeT IJTyOMHBI MOpsI, TEeYECHUI U
MPOYMX MECTHBIX YCIIOBUIA.

OCHOBHBIM (PaKTOPOM, BBI3BIBAIOIIMM Apeiid Jibaa, IPUHUMAETCSI, KaK ITPaBUJIO,
TaHTeHUMAbHOE HanpspkeHue Betpa F,. OnHako BeTpoBoii Apeiid B 6OMbLIOI CTe-
MEeHU 3aBUCUT OT (akTyphl apefidyioiiero apaa. 3. M. I[yakosuy u M. A. PomaHoB
B pabote [47], uccnenys BAUSIHUE TOPOCUCTOCTU Ha HAMpsLKEHUE BeTpa, MPULIINA K
BBIBOJIy O TOM, YTO J€MCTBUE CUJIbI F, yBEJMYMBAETCSA 110 OTHOLIEHMIO K €€ BeJIMYNHE
JUTSI POBHOTO JIbJIa B IBa pa3a IpU CTEIEHW TOPOCUCTOCTU 2—3 OaJljia, a IIpU CTeNeHU
TOPOCUCTOCTU 4—5 GalsIoB — OoJiee YeM B TPU pasa.

TanrenumanbHoe HampsikeHME BeTpa F, NpaKTUYECKM MOXET ObITh OIpe/esie-
HO pa3HbIMU NyTsaMU. C OIHOI CTOPOHBI, MPOMOPLIMOHATBHOCTh HAMPSIKEHUST BETpa
KBaJIpaTy ero CKOPOCTH MOATBEpKIaeTcss paboTaMi MHOTHX aBTOpoB [166, 215]. ITpu
3TOM OJIMH M3 BUAOB 3TOM 3aBUCUMOCTHU OTIPEILIIICTCS OMIIMPUIECKO (hOPMYIIOi

F,=Cp W2, (4.6)

rue C, — Koo HULMEHT TPEHHUH, p, — IUIIOTHOCTb BO3/1yXa, W, — CKOpOCTb BETpa.
DKCITepUMeHTAIbHbIE JaHHBIE, MMOTyYeHHbBIE U3 PAa3HBIX UCTOYHUKOB, MOKA3bI-

BAIOT, YTO BeJIMYMHA KO3 PHULIMeHTa TpeHUs 0JM3Ka 3HaYeHusM 1,6-10 =3 —2,2-10 3.
I[Tpu ycnosum, uro C, =1,7-10 =, dopmyaa (4.6) umeer BU:

F,=0,0022 W .

C npyroit CTOPOHBI, UCXOS M3 TTOHITUS TYpOYJISHTHBIX ITOTOKOB, TAaHTCHITNAIb-
HOE HanpspKeHUe F, paccMaTpuBaeTCA Kak MOTOK KOJIMYECTBA IBUKEHUSL:

o,

oz’
rae W, — ckopoctb BeTpa; K., — KO3(hGOUIMEHT TYpOYJIEHTHOCTH Ul KOJIMYECTBA
JIBVKEHUS.

OnpeneneHne TAHTEHIMATBLHOTO HAMPSIKEHUST B COOTBETCTBUU C (hopmyioii (4.7)
MOXET OBITh OCYIIECTBJECHO IO pe3yJibTaTaM HATYPHBIX I'PaIMEHTHBIX U3MEpPEHUI
ckopocTu BeTpa [188]. [lo MeToauKe rpagleHTHOrO aHajau3a MPaKTUYECKU HaIpsi-
KeHue F, MOXET ObITb paCCYUTAHO TIO TaK Ha3hbIBAEMBIM (DOPMYJIaM YHUBEPCATLHOTO
BUJA, B KOTOPIX F,aBnserca pynkuueit ot (A W)*. 3neck A W — pasHOCTb CKOPO-
CTeil BeTpa MEXXJ1y IBYMsI BBICOTaMU HaJl IMOACTUIAIONIEH TTOBEPXHOCTHIO.

OnBbIT MPOBENEHUS TPAIUEHTHBIX HAOMIONEHUI B ADKTUKE U BBIYUCIICHUS 3HaUe-
HUIA TAHTEHLIMAJIBHOTO HAMPSKEHUS M3JI0KeH B cTaThe [164]. B 1a6i1. 4.5 npuBeneHbl
3HaueHuUst F, TIOJly4eHHBIE B pe3yJibTaTe TPaAMeHTHBIX HAOJIONCHHUI 1 BBIYMCIICHHbIC
no dopmyne (4.6) npu C, =1,7-10 . CiieryeT OTMETUTL XOPOLIYIO CONIOCTaBUMOCTb
PE3yJIbTaTOB.

Wsmenenue Hanpasnenus apeida nox sausaHueM cuibl Kopuonuca F, B sMnmpu-
YEeCKMX METOIAX YUUTHIBACTCS JIMOO MPU MCIIOIb30BAHUU YIJIa OTKIOHEHMS o (OOBIYHO
B pacyeTax ero CYMTalOT ITOCTOSTHHBIM JUISI JAHHOTO pailoHa, XOTSI B ICMCTBUTEIIBHOCTU

F=K,p, 4.7
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Ta6muua 4.5

3asucumocmo MAaHeeHUUANbHO20 HANPANCCHUA F] om cKopocmu eempa

CKOpOCTb BeTpa CKOpOCTb F, F,
Ha BbIcoTe 17 M, BETpa, CpeaHsst pe3yabTaT rpageHTHbBIX 1o dopmyie (4.6),
M/cC 110 MHTEPBAJY, HaOJIIOICHUIA, KM~ ¢
M/C Kr-M !¢ ™2
5,0—6,0 5,5 0,04—0,07 0,07
7,0—10,0 8,5 0,10-0,13 0,16
11,0—13,0 12,0 0,25-0,40 0,32
14,0—16.0 15,0 0,42—0,55 0,50

VIO & €CTh (PYHKIIMSI CKOPOCTH BeTpa), TMOO0 ImyTeM NpuHaTUs rojoxenus H. H. 3y-
0oBa o apeiide apma mo n3odapaMm, Koraa BeKTOp Apeiida nbaa moma AeiCTBUEM CUIIBI
Kopuonuca oTKIoHsSIeTCs BIIPaBO OT HaIlpaBJIeHUsI BETpa U MPpUOJIKaeTCs K U300ape.

B kaxmoM KOHKpETHOM ciydyae (pakKTUYeCKUU Apeiid MOXET OTIMYaThbCs OT
pacyeTHOTO M3-3a 3(P(PEKTOB HECTALIMOHAPHOCTU U B3aMMOJEHCTBUS JILAUH JIPYT C
apyrom (F). TlocnenHee MOXET ObITh yYTEHO TEM, YTO B pacyeTax MPUHUMAETCS BO
BHUMaHUE 3aBUCUMOCTb BETPOBBIX KO(DOHOUIIMEHTOB U YIJIOB OTKJIIOHEHUST OT CILIO-
YEHHOCTHU JIbJa WU CE30Ha.

Cwuia, 00ycoB/IeHHas TOPU3OHTAILHBIM TPAIMEHTOM JaBIeHUs BOAbI F, B oM-
MUPUYECKUX METOAAX, TaK e KaK 1 B TMIPOIMHAMUYECKUX, KaK ITPaBUJIO, HE YUUTHI-
BaeTCs.

BaxkHbIM MOMEHTOM TSI TIPaBUJILHOM OIICHKU JICAOBBIX YCIIOBUIA SIBJISIETCST yCTa-
HOBJICHME CBSI3M MEXKIY TOJNIIMHON MpUMaiHoro u apeiidyromiero Jpaa. OnpeneacHu-
€M COOTHOIICHHUSI TONIIMHBI MPUMARHOTO U ApeiidyroIiero jJbaa 3aHMMaIiuCh MHOTHE
uccinenosarenu [27, 28, 48, 90, 122, 123]. . b. KapeauH Ha ocHOBe aHaIM3a JTaHHBIX
W3MEpPEeHUI TOMIIMHEI JIbIa BO BpeMs npelica nemokona «Jlenun» B 1937—1938 rr. B
ApPKTHKE W COTMOCTaBJACHMS UX C TOJIIMHON MPUIIATHOTO JIbA IOKa3ajl, YTO TOMIIMHA
npeiidyroniero jbaa Ha 5—25 % MeHbllle, YeM TOJIIIMHA ITPUIIaiiHOro Jibaa. OH 00bsIC-
HUJI 3TO 3aBUCHMOCTbIO MHTEHCUBHOCTH POCTA TOJIIUHBI OT COJCHOCTHU IOMAJIEIHOTO
cios1 Boawl 1 ckopocTu TeueHus [90]. E. Y. MupoHoB B padotax [122, 123] mokasbiBaerT,
YTO I10 JaHHBIM HaOMroneHuit B Mope JlanTeBbix B anpesne—mae 1988 1. pasHuiia Mexmoy
TOJILLIMHOM Apeii(yIoIIero u MpuItaifHoOro Jibaa cocTaBuia rmopsiaka 30 %.

Camo noHsITUE — TOJIIIMHA Apeit(yolIero Ibia — BecbMa YCI0BHO. YacTo B MO-
JEIAX MCTIOJIb3YIOT CPETHEB3BEICHHYIO TOJNIIMHY Apeiidyroruero nbaa (H, p), KoTopast
orpenesseTcs no hopmyie

%Hk Sk
LD W YR @9
k
rae H, n S, — 9acTHble 3HaYEHMs TONLIMHBI U CIIJIOYEHHOCTH JIb[a Pa3IUYHOTO BO3-
pacra (Hui1aca, ceporo, cepo-0e0ro, 6eoro).

CyllecTBYIOT U MHbBIC MOAXOMAbI, MO3BOJISIOIINE OXapaKTeprU30BaTh TOJILIUHY
JIbJia, Hallp¥Mep, BO3MOXHO OINpeIeeHNEe TaK Ha3bIBAEMOI «yCJIOBHOM TOJIIIMHBI
Jnbaa» [29]. Peub naet o Takoil cpeaHeit TOJMIIMHE JibAa, KOTOPYIO Obl UMeEN JeH, ec-
JIA CIJIAJUTDh BCe OYIpbl M TOPOCHI U 3alIOJIHUTh 3TUM JIbJIOM BHAaJAMHBI, TPOMOUHBI
M TIPOTAJIMHBI.
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CyuiecTByeT 00JIbIIOE KOJMYECTBO aMmnupuueckux ¢opmyia [101], mo3possio-
[IMX ONIPEJCIUTh HapacTaHUe POBHOTO JIbA 110 JaHHBIM O TeMIIEpaType BO3Iyxa.

B pa6ore [89] 1. b. KapeauH npuBOAUT JaHHbIE HATypHbIX HaOJIOAEHUI Ha
0. JIUKCOH, TTO3BOJIMBIIINE €My BBIBECTH aHAJTUTUIECKYIO 3aBUCUMOCTb MEXIY CpEJi-
HECYTO4HOIi Temneparypoii (7)) Bo3nyxa M MPUPOCTOM TOJILIMHBI JIbAA AJIs JIbla C
pasnuyHoi HayaabHO# TonmuHoi (H). CooTBeTcTByIOmas aHanuTHYeCKas hop-
MyJia IMEET BUJIL:

AH =1,63H,7(=T,).

Henbiid psig aMnupudecKux (GopMysi YCTaHABIMBAET 3aBUCUMOCTb MEXIY IpH-
POCTOM TOJILLIMHBI JIbIAa U CyMMOM rpagyconHeir moposa [105]. KoaddummeHT xKop-
peJISILiMY YpaBHEHUI TAaKOTO THUIIA JIJIs pacyeTa TOJILIMHBI POBHOTO JibJa JOCTATOY-
HO BBICOK — mopsinka 0,95. TeM He MeHee OCHOBHBIM HEIOCTAaTKOM 3MIUPUYECKUX
(hopMyJ1 SBIJISIETCSI UTHOPUPOBAHME BCEX APYIUX T'MAPOMETEOPOJOTMUECKUX (PAKTO-
poB [92]. B pesynbraTe ycuiinii MHOTUX HCClIeqoBaTeIeil MOSBUINCH SMIIPUUECKUIE
(bopMyIiBl, KOTOpBIE HapsIy C CYMMOM I'paayCOIHEl MOpO3a YYUThIBAIOT CKOPOCTD
BeTpa, pamMallMOHHbIN OajaHC, BBICOTY CHEXHOIO ITIOKPOBa, TEMIIEPATypy BOAbI Ha
HUXKHEI MOBEPXHOCTH Jibaa. OaHaKo 3TH (HOPMYJIbl He MOJYYUIU IIPAKTUYECKOIrO
pacnpoctpanenus. H. H. 3y6oB [70] mis yuera Bo3aeiicTBUSI TepMHUUECKOTO (hakTopa
Ha HapacTaHMe TOJIIIMHBI JIbJA MPEIIOXKIIT SMIIMPUUIECKYIO (DOPMYILY, CBSI3bIBAIOLIYIO
CYMMY I'palyCoOIHE MOPO3a ¢ TOIILIMHOM JIbaa, KOTOpasi MOJIy4Kia IIKPOKOEe ITPaKTH-
YeCcKoe IIPUMEHEHME:

H=-25+ \/(25+H0)2 +8Y(-T) | (4.9)

rie H — KoHeuHad TOJIIMHA Jiba (M), H, — HavyajabHast TOJLIMHA JIbIa (CM), > (— n, -
CyMMa TpajlyComHei MOpo3a 3a pacyeTHBI TIEPUO/I.

CremyeT 3aMeTUTh, YTO TIPUCYTCTBUE CHEXHOTO IMOKPOBA BIMSIET TakKKe W Ha
npolecchl TastHUsI. HeKoTopble aMIMUpUYecKe BHIKJIAIKK, Kacaloluecs Ipolecca
TasTHUSI ¥ BJIIMSTHUSI Ha HETO CHEXXHOTO ITOKPOBa, MpUBeAeHBl B cTaThsax M. M. Kys-
HewoBa [99—101]. ABTop oTMeudaeT TOT (pakT, YTO MPU CTENEHU Pa3pyLIeHHOCTU
1—2 6anna apeidyrommii Jea, Kak MpaBujio, elle MOKPhIT CHEroM, KOTOPhIii HepaB-
HOMEPHO pacIipeie/isieTcsT 1o ero moBepxHocTu. [1o pe3ynsraTram aHaamM3a MaTepua-
JIOB HabmoaeHUi Ha 32 moJisipHbIX cTaHuusIx (6osee 1200 ciydaeB), a Takke Ha apeii-
(yrommx MoJSIpHBIX CTAHIUSAX OBLIW TTOJTYYeHBI TaHHBIE O CPEIHECTATUCTUIECKUX
3HAYEHUSX CKOPOCTH TasTHUSI OJHOJIETHETO JIbJa MPU Pa3IMYHBIX O0ajutax pa3pylieH-
HocTH (Tabn. 4.6).

Ta6nuua 4.6
Ckopocmb masuusi 00HoAemHe20 1b0a NPU PA3IUYHbIX 0AANAX PA3PYULEHHOCIU
Pa3pymenHocTs, 6asuTbI CrauBanue, CM/CyT
1 0,4
2 0,7
3 2,2
4 3.4
5 5,0
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ABTOp cTaTeil MOKa3bIBaeT, YTO BEJIMUYMHA CTasIBLLIEro JibAa MPU HaJIUYUU CHE-
ra BeicoToii 6ostee 20 cM Ha 15—25 % MeHbllle YMEHbBIIEHUS TOJIIIMHBI OTOJIEHHOTO
Jabaa. Kpome Toro, u3 aHajiusa MaTepuasaoB JEIOBbIX Pa3BeJOK W HAOMIOACHUN Ha
CTaHLIMSX CJIEIYeT, YTO Pa3pyIIeHHOCTh KaK Jpeiidyromniero, Tak U MpUIaiHoro jbaa
BbIILIEe 4 OaJJTIOB OTMEYaeTCsl KpailHe penko, Tak Kak IMpumail 00bIYHO B3/J1aMbIBAaeTCs
MpU pa3pyLIeHHOCTH JibAa 3 6asia, a mojsl U 00JOMKU Apeiidyroliiero Jbaa pacraia-
10Tcs Tipu 3—4 Gaiax pa3pylIeHHOCTH Ha bosee Meskue ¢opMbl. [Ipu aTOM 006pasy-
€TCs1 OUTBII Jieq, pa3pyLIEHHOCTbh KOTOPOTO HE OMpeaesieTcs.

PaGoTbl MHOTMX aBTOPOB MOCBSIIEHbBI aHATU3Y JEeAOBBIX (ha3 (IaT HACTYILICHUS
Pa3IMYHBIX JICIOBBIX SIBJICHUI) W B3aMMOCBSI3M Mexnay Humu [33, 88, 97, 196, 205,
206, 216, 217]. B HacTos1Iee BpeMs B CBSI3U C HAIMYMEM MOIIHBIX BEIYMCIUTEIBHBIX
CPENCTB ObLIO ObI KpaifHe MoJIe3HO CUCTeMaTU3MpPOBaTh, OOHOBUTDH U ITPOBEPUTH (Hop-
MYJIbI, TIOJly4YeHHbBIE MPEKHUMU UCCIeI0BATENSIMMU.

KpaiiHe BaxxHO BBISIBUTD JIeIOBbIE YCIOBMSI, Hauboee HEraTUBHO BIMSIIONIME Ha
paboTy MopcKoro ¢dJjioTa. YCTaHOBJIEHO, UYTO HauboJiee pe3Koe CHUXKEHUE CKOPOCTU
JIBUXKEHUS JTI000TO CyAHA MPOUCXOIUT B CIUIOYEHHBIX Jbaax nmpu cxatuu. 0. H. Cu-
HIOPMHBIM T10JlyYeHa 3aBUCUMOCTb CTETNIEHU CXaTus JbA0B Ha A30BCKOM MOpE OT
cuJibl BeTpa. IJ1st u3ydyeHusl cxKaTusl JIbI0B Ha A30BCKOM MOPE UCIOJIb30BAINCH IUC-
MeTYepcKre COOOIIEeHUs C CYIOB U JICIOKOJOB HaurHas ¢ 3uMbl 1968/69 no 3umy
1975/76 rT. AHaIU3 CBENEHMI C 3TUX CYIOB JaeT OCHOBAHUE YTBEPKAATh, YTO B HOP-
MaJIbHbIE U CYpOBbI€ 3UMBbI CXKaTHsI B OTKPBITBIX YACTSIX MOPSI CBSI3aHbBI CO CKOPOCTHIO
BeTpa.

Ha puc. 4.13 npuBeneH rpa¢pukK 3aBUCUMOCTU CTEIEHU CXKATUSI JIbAOB OT CUJIbI
BeTpa sl ApeidyoluX JbI0B CIUIOUeHHOCThI0 9—10 GasioB, ToamuHol 15 cM u
Ooutee.

Cuuta BeTpa, 6asuibl
10 4

0
g 4
74
6

51

44
3

0 T 3 4 bamm

CreneHb cxxaTust

Puc. 4.13. 3asucumocms cmenenu cyicamusi 160a om cuavl 6empa 6 A306cKom mope

IMpu ycunenun Betpa Ha 2 Oa/uta, HauMHAsI ¢ 4 OAIOB, CTETIEHb CXKATUS Apeii-
(ytomiero npaa Ha A30BCKOM MOpe yBeIMuMBaeTcsl B cpeiHeM Ha | 6ani. Takum 00-
pa3oMm, BeTphl cUIoil 7—8 OaslsioB BBI3BIBAIOT cxkaTue 2 Oaa, a cuwioit 9—10 Gan-
J0B — 2—3 u 3 Ganna. Takast 3aBUCUMOCTD TIOJTy4eHa JIJISi OTKPBITOTO MOPSI B paifoHe
CYIOXOJHBIX Tpacc. B mpubOpeXHbIX e paiioHaX, Yy MbICOB, KOC, B Y3KOCTSIX U KaHAJIax
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(Mapuynoabckuii, bepasiHckuil) B ciydyae pUXKUMMHBIX BETPOB cxKaTue 10 3 0ajioB
MOXET BOBHUKHYTb MPU cUJie BeTpa 7—8 0asioB.

3aBUCUMOCTD CTEIIEHU CXKATHSI JIbIOB OT CUJIbI BETPa MOXKET ObITh MCIIOJb30BaHa
CYJOBOAUTESIMUA U MPOTHO3UCTAMU B OMEPATUBHBIX LieJsX. MIMess KpaTKOCPOUHBI
MIPOrHO3 BeTpa M 3Hasl JIEAOBYIO OOCTaHOBKY, MOXKHO OIIPEIEIUTh CTEIEeHb CXaTHsI
JIbI0B Ha Tpacce KepuyeHckuii mpoiuB — TaraHpOrCcKuii 3a1uB.

SIBeHUs cKaTHst MOTYT OBITh JOCTATOYHO MPOIOJIKUTEILHBIMU B CIIy4Yasix, KOTaa
MPUYMHOM UM CITy>KaT 0COOEHHOCTH BETPOBOTO Apelida, MO0 UMETh KPaTKOCPOUHBII
XapakTep, omnpeaessisich TpUIMBHBIMU KOJIeOaHUSIMU CKOpOCTHU Apeiida. B modom
cilyyae JUisl 30H CXaTHil XapaKTepHO JTOCTUXEeHUeE cIutoueHHOCTH 10 6a/uioB, yMeHb-
IIEHKE CKOPOCTH Apeiicha u aKkTUBHOE 00pa30BaHUE TOPOCOB.

Hanpumep, B betom Mope NpuJIMBHO-OTIMBHbBIEC pa3pexkeHUs U CXaTusl JIbIa,
HaKJIaJbIBasCh Ha PEXMM TEUECHUI U MpeodIafalolnX BETPOB, IPOBOLIMPYIOT 00-
pa3oBaHME CTAIMOHAPHBIX 30H CIUIOYEHHBIX JUOO pa3peskeHHBbIX JIbaoB. Hanuuue
Takux 30H B 30-e rr. mpouoro Beka onpeneaut A. K. bypke. Haumenee nuna-
MUYHBIM paiioHoM beioro mops, mo HabaoneHusIM B deBpaje 3a dopmMaMu Iia-
BYYero JibJa, XapaKTepu3ylIIMMHU pa3apo0IeHHOCTh (CTeNeHb pa3jioMa) Jeasi-
HOTO MOKpPOBAa, SIBJISETCS CeBepo-3alaaHasi U LieHTpaJibHas yacTu OacceiiHa. Ha
puc. 4.14 — xapra BEepOSITHOCTU BCTPEUYU CydaMU OOLIMPHBIX U OOJIBIIMX MOJei

JIbaa B peBpaie.

BepoaraocTs (%)

] o-20

20 -40
N 40-60
Il s0-80

Puc. 4.14. Beposmuocms ecmpeuuy 00WUPHBIX U O0AbUUUX
noseil 1vda 6 ghespane

30HBI, COOTBETCTBYIOIIME HauMeHblIei BepositTHocTu (0—20 %) BcTpeun
Oosbiux mojieit — ato OHexckuit 1 MeseHckuit 3anuBsl, [opso benoro mops,
10XHasg 4yacTb BopoHku. [IpakTuyecku 3T 30HBI COBMNAAAIOT C paiiloHAMU MakK-
CUMAaJbHOW MPUIUBHOU aKTUBHOCTU. e CTBUTENIBbHO, HAUOOBIINE BEIUYNHBI
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MpuInBa HabJfonaTcsa B Me3eHCKOM 3aiuBe, B [opJie OHM HECKOJIBKO YMEHbIIa-
1oTcs1, B bacceitHe — MUHUMaIbHBI, @ B OHEXXCKOM 3ajIiBe BHOBb BO3pPaCTaloT.

30HbI 0OYeHb CIUIOYEHHBIX JIbIOB HA3bIBAIOTCS (II0 MECTHOMY BBIPAXXKEHMIO) «KO-
J100a» — B cJIydae pacIiojioXeHUs y Oepera, U «OCTPOrv» — B ClIydae paciioOXKeHUsI
B MOPUCTBIX paifioHaX. 30HbI pa3peXeHUl Ha3bIBAIOTCS «paszneaaMu». KpymHblid KO-
1100, mo A. K. bypke, pacnionoxeH B ycTbe p. [ToHoit (IToHOlCKHMIT KOJIOO), OCTpOru —
ceBepHee 0. Mopxogell (ITonepeuHast), mexny o. MopxxoBell U ycTbeM p. [ToHOM
(Iny6HuyHast), K BocToky oT Mbica Toponeukoro (ITaHdunoBckast), K ceBepo-3anany
oT o. 2Kwxrun (Kuxkrunckast). Pasgensl — B LieHTpaJibHOM yacTu Topna (Ha pa3pese
M. 11 — 0. CocHoBell), Ha ceBepHOM Tioaxoae K Topiy, y M. KoHy1iuH.

Co cxkaTusIMM JIbJa TECHO CBsI3aHa TOPOCHCTOCTD JibJa. 30HbI C BEPOSITHOCTHIO
BCTpeur OobIIKX moJjieit abaa 40—60 % COOTBETCTBYIOT 3HAYSHUSIM CPEIHE MHOTO-
JleTHe#t Topocucroctu 1—2 6aimna, 20—40 % — 2—3 6amra, 0—20 % — 3—4 Ganna.

Ha nBuxeHue cynoB BIUSIIOT MHOTME XapaKTEPUCTUKMU JIEISTHOIO TTOKpOBa: TOJI-
[IMHA, CIUIOYEHHOCTD, IIPOYHOCTh, TOPOCUCTOCTD, Pa3pylIeHHOCTh, cxXatue. [IpudeM
BJIMSIHUAE KaXXIO0W U3 MEePEUMCICHHBIX XapaKTepUCTUK HEOAMHAKOBO JUISI Pa3HBIX TH-
OB CYZIOB. 3aBUCUMOCTb CKOPOCTH MX IBMXXEHMS OT Pa3HbIX (haKTOPOB BhIpaXKaeTCsI
CJIOKHBIMU 3aKOHaMu. Hampumep, ¢ yBeIMUeHMEM TOJIIMHBI JIbIa CKOPOCTh JIBUXKE-
HUSI CYIOB YMEHBIIAETCS, TIPUYEM CBS3b 3Ta HEJIMHEWHAsI U 3aBUCHUT KaK OT Ce30Ha,
Tak Y OT JIEJIOBOTO KJiacca cyaHa. I1py oIHOI U TOI XK€ TOJIIIMHE U CIIOYEHHOCTU
JIbJIa CKOPOCTh JIETOM IMOYTH BIBOE BBILIE, YEM 3MMOIA.

TopocucToCTh Jiba TPUBOIUT K CHYDKEHUIO CKOPOCTH ABVIKCHUSI Cy[IHA, BIIMSI-
HHUE TOPOCUCTOCTH 3aBUCHUT OT €€ CTEIIEHM W TOJIILIMHBI JIbJA, XapaKTep CBSI3U TaKXKe
HEJIMHEWHBIM.

Pa3zpyiieHHOCTb Jiba TPUBOIUT K YBEIUYCHUIO CKOPOCTH ABMXKeHUs1. CKOpOCTh
JBM>XEHMS JIEIOKOJIAa B CIUIOIIHBIX JIbIAaX yBeJUduBaeTcs mpuMepHo Ha 20 % ¢ yBesu-
YeHMeM pa3pylIeHHOCTH Ha 1 Gajul. A MpM YBeJIMYEHUU CTEIIEHM CXKAaTusl JIbIa Pe3KO
YMEHBIIAETCSI CKOPOCTD IBUKEHMSI.

COBOKYITHOE BJIMSIHUE BCEX XapaKTEPUCTHUK JIEASTHOTO IMOKPOBa Ha CKOPOCThb
JBIDKEHMSI CY/THA 3aBUCUT OT MX COUETAHUSI M POJIM KaXKIIOM XapaKTePUCTUKMU B KOHK-
peTHBIX ycaoBusiX. [103TOMy BaxkHO OBLIIO HAiTH TIOKAa3aTe/Ib, BhIPAKAIOIIM 3aBUCH -
MOCTb YCJIOBUI TUIaBaHUS BO JIbJAaX OT CBOMCTB JIEASTHOTO ITOKPOBA.

WUccnenoBanus, BeinoaHeHHble B AHUUW T1. A. Topauenko, A. 5. by3yeBbiM,
B. . CMUPHOBBIM U APYTUMU KCCIAEAOBATENSIMU, MMO3BOJIUIN HAUTU OOOOILEHHbIE
MOoKa3aTesu BIUSHUS JIbJa Ha CynoxoncTso [199].

OnuvH 13 TaKux IToKa3aTeseil Ha3BaH MouiHocmoio Ab0a. OH yUYUTHIBAET TOJIIIM-
HY JIbJa, €T0 TOPOCUCTOCTb, Pa3pylIEHHOCTh, IIPOYHOCTh M CIUIOYEHHOCTh. BTopoii
roKasaresib, Ha3BaHHBIN Ko3pguuyuenmom mpyonocmu naasanus (k ), IpeACTaBIAET
€000l OTHOILIEHWE 3aTpaT BPeMEeHU Ha IMPOXOXKACHHUE IMyTH BO JIbIax K 3aTpaTaM Ha
MIPOXOXJICHUE €ro 0 YUCTO BOJIE.

Hcnonb3osanue koo GUUMEHTA k YIOOHO I ONpPENEIEHUA CPOKOB BO3MOX-
HOTO Havaja M OKOHYaHMSI HaBUTallMW, TUTIM3alMY YCIOBUIA TIaBaHUsI, COMOCTaBIe-
HUS TPYIHOCTHU IIJIaBaHUS MO Pa3JIMYHbIM JIEAOBBIM TpaccaM, IPpeacTaBIeHUs CE30H-
HOTO X0Jla U3MEHEHMsI CIOXKHOCTH TIaBaHusA BO Jbaax. Kosdduumenr k paccun-
THIBAIOT JJISI KaXKIOT0 BU/A TJIaBaHMsI: aBTOHOMHOE IBMXKEHUE JIeI0KOoJIa, TTPOBOIKA
KapaBaHa Cy[0B ONpPENENIEHHBIX KJIACCOB U T. 1. I[TOCKONIBKY k 3aBUCHT OT MmapameT-
POB JIEISIHOTO MOKPOBA, MMEIOLIMX TOMOBOM XOM, TO OH TaKXKe MEHSIETCS OT Ce30-
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Ha K CE30HY. Hcnons3oBaHue kT B KayecTBe 0000IIEHHOM XapaKTEPpUCTUKU BIUAHUA
JIEASAHOIO MOKpOBa Ha CyaO0XOACTBO YZ[OGHO B MPaKTUYECKNX pacy€Tax U HayYHbIX
NCCJIEJOBaHUAX.

4.2.3.2. Tudpodunamuueckue memodst pacuema dpeiigpa u nepepacnpedenerus avoa

Bo Bropoii monoBuHe XX BeKa OYeHb IIMPOKOE MPUMEHEHUE B paboTax I10 pac-
YeTy ¥ IIPOTHO3MPOBAHUIO MPOIIECCOB B aTMOC(epe U OKeaHe, a TAKKe JISATHOM TTOK-
poBe, ABJISIOIIEMCS TPaHUIICH pa3aesa 3TUX ABYX Cpell, MOJyIuan u3nKo-MaTeMa-
Tryeckne moaenu [15, 23, 126]. B ocHOBe 3TUX MOJEIEi JieKaT YpaBHEHUS TUAPOIH -
HaMMKH, KOTOPbIE PEIIAl0TCS YMCICHHBIMU METOIAMMU.

ATMocdepa ¥ OKeaH OKa3bIBalOT BO3ACHCTBME Ha Jield, B Pe3yJibTaTe Yero MEeHsI-
IOTCSI CKOPOCTb Jipelicha, TOMIIMHA, CIZIOUEHHOCTh, TOPOCUCTOCTD U PSII APYTUX Mapa-
MeTpoB. B cBoo ouepesns JensiHOM IMTOKPOB OKa3bIBaeT BO3ACUCTBUE HA MPUIICKAILINE
ciou atMocdepsl 1 okeaHa [139]. TeopeTuyeckue OCHOBBI AMHAMUYECKOIO pacuera
nIpeiida u iepepacrnpeaeiaeHus apaa obutn 3anoxeHsl B. B. yneiikunbim [215], Ko-
TOPLBIN BIiepBble B 1938 I mayl KOJIMYECTBEHHYIO OILIEHKY TMHAMUUYECKMUX ITPOIIECCOB,
(opMupyIoIIMX JIeAOBBIN pexXuM Mops. [1pu n3yyeHun 3akoHoMepHocTelt apeiida
craHiuu «CeBepHBIA IOIIOC-1» OH IMPEAIIONIOXMI, YTO OCHOBHOE COIPOTUBIICHUE
BETPOBOMY JIpeii(py JIbIMHBI 0Ka3bIBACT BOJA, U CTALIMOHAPHOE JBUKEHUE JIbJAa MOXKET
OBITH OMMCAHO YPaBHEHMEM OalaHCa TPeX CllaraeMblX: HaNpsKEHUS TpeHust BeTpa F,
HAanpsoKeHUs TpeHust Bozibl F, v cuibl Kopuosuca F,.

B 1960-x rr. B. Komn6smn [224] u . JI. Jlaiixtman [104], npoBeas aHaJOTUIO
MEXIy JIeISIHBIMUA YacTUIlaMU (JIbAWHBI, TPYMIIBl JbAUH) U XKUAKUMU YacCTUIIAMMU,
aImnpOKCUMUPOBAJIM JICASIHOM MOKPOB BI3KOM IJIEHKOM, IJISI KOTOPOU CIIpaBeIINBLI
ypaBHEHUS IBMKEHUS BSI3KOM KUIKOCTU Ha Bpallamolieiics cepe B IpsIMOYTOJIbHOI
CHUCTEeME KOOPIMHAT:

ﬂ—[V_La_P aI< u aKa_u+iK6_u
dt p Ox ax Yox oy oy
b g LoP o v 0w 0,
di p Oy oz ez axax oy ey (4.10)

TJIE U, v — COCTaBJISAIOLIME CKOPOCTH Jpeiida; p, — MIOTHOCTH Jibaa; [ =2@ sin ¢ — na-
pametp Kopuomnuca; K, Ky , K, — xoabduimeHTsI TypOyIeHTHOrO OOMEHa.

be3 yuera HecTallMOHAPHOCTHU JieBasi yacTh paBHa 0.

Jlen paccMarpuBaeTcsl Kak HEKOTOpasi MPOCJIOiKa MeXIy MOTPaHUYHBIMU CJO-
aMmu atMocdepnl U okeaHa. . JI. JlaiixTMaH mosiaraji, 4To B BOJIE U BO3AYXE MUMEIOT
MECTO cupaau DKMaHa, HAUMHAIOIIMECS OT COOTBETCTBYIOLIUX MTOBEPXHOCTEM JIbIa,
TIIe CKOPOCTU JBUXKEHMS BO3yXa, JIbla U BOJbI COBNANAOT (CKieiika ckopocteit). g
BbIBOAA (hOPMYJI KOMITIOHEHT CKOPOCTU Apeiida onnHouHOM JibauHbl . JI. JlaiixtMaH
ncrob3oBan ypaBHeHus (4.10) B Bume

0 ou
+—K.—=0,
Y GZKZGZ

o v
L g Yoo, 4.11
ut—K. o (4.11)
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T.€. pacCMaTpUBaJI CTAlIMOHAPHBIN Apeiic O6e3 ydeTa CUIIbl TpaiieHTa JaBJIeHUs U B3a-
MMOJEUCTBUS JIBAUH MeXIy co00ii. B KauecTBe rpaHMYHBIX YCJIOBUI OH MCITOJb30Ba
MOJIOKEHKE O CTPEMJICHUHU BeTpa K reocTpodrueckomy, a apeiioBoro teueHus — K 0
Ha rpaHUIIaX COOTBETCTBYIOIIMX MOTPAaHUYHBIX CJIoeB. B mocienyioiiemM 3ta Teopust
MOJIyYMJIa pa3BUTHE, BKIIOUMB B CeOsI TIPEICTaBICHUE O MEHSIIOIIEMCS 110 BEPTUKAIN
B TIOTPaHUYHOM cJ0e KoadduimeHte TypOyJeHTHOCTU (MOJEIb C U3JIOMOM KO3(-
unmenrta TypoyaentHocTH). IIpenmonaraaock, 4YTo B Mpeeiax MpU3eMHOIO CI0s
(TommuHa Kotoporo 4, =30—50 M) 1 Cliosi TPEHUS B BOJE MO JIbAUHOM (4, = 1—3 M)
KO3 GUIMEHTHI TYpPOYJIEHTHOCTH C yIaJleHMEeM OT JIBAWMHBI JTUMHEWHO PacTyT, a najiee
OCTalOTCSI HEU3MEHHBIMU.

CornacHo Teopuu [lpanatis [112], KoadbbuueHT TypOyJAEHTHOCTU ONpeaesi-

€TCA 4E€PE3 MIMHY IMYTU CMECIICHUA KT U BepTHKaJ'IbHI:IfI Tpaagu€HT CKOPOCTU BETpa
ow,
a

oz

M
oz

Hcxonst U3 3TUX MPeACTaBICHUM U TOJIOXEHMST TEOPUU TTPU3EMHOTO CJIOS aT-
MOC(hEepbI O TOCTOSIHCTBE O BEPTUKAIN TTOTOKA Teria P U HanpspkeHust TpeHust F,
3HaYeHMUsl KOO(MGUUKMEHTOB TYPOYJIEHTHOCTU Ha IPAHULIAX CIIOEB, T.€. Ha BBICOTE /1, U
Ha TIyOuHe A, HAXOIATCA MO (PopMyIam:

Kaa=(2)

W, -V &*(W,, —V)
K=ty K==,
ln a ZO ln w ZOw

Z() ZOW

TIIE 7, M Z,, — TTApaMETPBI [IEPOXOBATOCTU BEPXHEH M HIXKHEW TTOBEPXHOCTEH JIBANHEI,
K — nocrosHHas Kapmana, pasnaa 0,4; W — ckopocTb BeTpa Ha ypoBHe h ; W —
CKOPOCTb TeYEHHUS Ha YPOBHE A, ; V' — ckopocTs apeiida abaa [46, 52].

B. Komn6amu1, aig yyeta B3auMOIECTBUS JbAUH MEXIy cOO0i BBEJ B IBa MOC-
JnenHux uieHa ypasHeHu# (4.10) ko3 bUIIMEHT B3aUMOIEHCTBUS MEXIY JTbAMHAMU
[224]:

K, =K f(N). 4.13)

rae N — CIUIOYEHHOCTD JIBIOB B IECATHIX H0JAX Oaia, K — HEKOTOPBIA MOCTOSHHbIN
3¢bGEKTUBHBINA KOIDDULIUEHT.
B npuHATHIX 0003HAYEHUSIX CUJIa B3aUMOJECTBUS JIbAWH 3allChIBACTCS B BUME:

0 ou O ou

= — 4 — e
Fs. axKﬂax EiyK”('?y’
Yo T ax oy oy 14

B Hacrosuiee Bpemsi CyIIECTBYET TOCTATOYHO OOJIBIIOE KOJUYECTBO MOJENEN,
OTJIMYAIOIIMXCS IPYT OT Apyra cnocodamu onucaHus GU3NIYECKUX MPOLECCOB U Me-
Tonamu pelieHus ypaBHeHuil. Mcnonb3oBanHoe B. Kommnoamiom u . JI. Jlalixtma-
HOM MPEICTaBIEHUE MOPCKUX JbAOB B BUIE BSI3KOW KUIKOCTU SIBJISIETCS OCHOBOWM
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MHOI'MX YMCJIeHHBbIX Moneneii. Tak, B padoTe [239] ¢ moOMOILbIO MOAEIU, YYUThIBA-
o11eil 00beMHYIO (OMpenessseTcsl CBOMCTBAMM BS3KOM XXMAKOCTH, B cllydae Jibaa —
CIJIOYEHHOCTBIO U TUTACTUYHOCTBIO, 3aBUCSIIEI OT TOJIIIMHBI) U CIBUTOBYIO BSI3KOCTh
(ompenensieTcs TAHTeHLIMAIBHBIM HaIIPSDKEHUEM BeTpa M TeYSHMUsI, BHI3bIBAIOIIUMM
C/IBUT JICISTHOM TUIEHKM ), MCCIIe0BaHa BETPOBasl IIUPKYJISIIUS JIbIOB B ADKTUYECKOM
OacceliHe.

Jnst boTtHUYeckoro 3aauBa Oblja co3laHa Monenb [271], yduThiBatolast aei-
CTBUE Ha Jie/l TAHTeHIIMAJIbHOIO HAIIPSDKEHUSI BETpa M COIPOTUBIICHUE JIba, IPOIop-
LIMOHAJIPHOE €My Y IMPOTUBOIIOJIOXKHO eMy HampasiieHHoe. [1pu aToM KoadhuimeHT
MPOITOPLIMOHATIBHOCTH 3aBUCUT OT PAaCCTOSIHUS 10 Oepera, BO3pacTaeT ¢ YBeJIMUEHM-
€M CIUIOYEHHOCTH Y TOJIIIMHBI JIbJA.

B Moznenu [248] ucrosb3yroTcs 3aBUCSIIME OT CIUIOYEHHOCTU 00beMHasl U CABU-
roBasi BSI3KOCTM, MIpUYEM IepBasi MpU AWBEPreHIIMU MpUpaBHUBaeTCs Hyawo. [Ipu
paccMoOTpeHuH OajlaHca Macchl JibJa YYUTHIBA€TCS HE TOJIBKO TOJIIMHA POBHOTIO JIbIA,
HO U TopocucTocThb. B padotax [145, 192] cuna B3auMOAeCTBUS JbIAUH BbIpaxkaeTcs
B BUJI€ BEJIMYMHBI U30TPOITHOIO (HE 3aBUCSILEro OT HAIllpaBJICHUs IBUXKEHMS) JTaB-
JIEHMSI ¢ TIOMOIIBIO (DYHKITMHU, Pe3KO BO3pacTalolleil TPy KOHBEPTEeHIIMMU (CXKaTUK) B
CIJIOYEHHBIX JIbAaX. DTO IMO3BOJIMJIO TPYOO YYeCTh COIPOTUBIICHUE JIBIOB CKATUIM U
00JIETYMIIO TTIOCTPOCHUE PACUETHOM CXeMBbI, B KOTOPOI1 MiepepacIipeie/IeHue JISASTHOTO
MOKpPOBa OIpeesieTcss MeTOJIOM «4acTUll B siuelikax». B pabdore [21] caenaHa mo-
MBITKA MCIIOJIb30BaTh YIIPYTYIO HECTAIIMOHAPHYIO MOIE/b JIJIST U3YYeHUsT MEKTOI0BOM
M3MEHYMBOCTU COCTOSIHUSI JIEASTHOTO IMOKPOBa B ADKTUYECKOM OacceiiHe ¢ y4eToM
TeYeHUI, 3aJaBaeMbIX KapTOi TMHAMUYECKOi Tonorpacduu YpoBHs okeaHa. OlieHKa
pOJIM T€UEHMI1 IMOKa3ajia, 4YTo UX BKJIaJ B CKOPOCTb Apelicha He mpeBbiinaeT 10 %.

Mopnenb apeiida JeassHOro MOKpoBa, Co3naHHash KOJUIEKTUBOM aMepPUKaHCKHUX
y4yeHbIX B pamkax nporpammbl AIDJEX, yuuThIBaeT ynpyroriacTuuyeckue CBOMCTBa
JIASTHOTO TTOKPOBA M IO3BOJISIET PaCCUMTBIBAThL MepepacipeaeeHue TOJIIUHBI JIbaa
npu aedopmainusax. Ee 0cOOEHHOCTBIO SIBJIIETCS TO, UTO PacueThl MPOBOISITCS BHE
30HBI BJIUSHUSI OEPErOBOil JIMHUMU, a TPAaHUYHbIE YCJIOBUS TOJIy4alOTCsl HA OCHOBE
JNAHHBIX HAOJIIONEHUI 3a npelichoM aBToMaTUyecKux OyeB [229]. Bsskormiactuueckast
Mozesb [268] Obl1a MCTIOJIb30BaHa IS pacyeTa JeJOBBIX YCIOBMIA y Mobepexkbs [peH-
nannuu. Iloa pykosoactBoMm JI. A. TuMoxoBa Ha OCHOBE BSI3KO- U YIIPYTO IJIacTUYe-
CKOI1 MOZIeJIM, YIYUTBIBAIOIIEH pelaKkcalvio HallpsDKeHUI, pa3paboTaH MeTO.I KpaTKO-
CPOYHOTO0 YMCJAEHHOTro mporyo3a [117], ucronb3yeMblit 11 IpeacKa3aHus pacrpeae-
JIEHMSI CoKaTUIi 3a0J1arOBpeMEHHOCTBIO 10 3 CYTOK.

B dbuznko-mMaTeMaTHYeCKIX MOJIEIISIX 9BOJIIOLIMU JIEASTHOTO ITOKPOBAa MOXET OCY-
LIECTBISATbCS. KOMIUIEKCHOE ONMMCAaHUe TeTUIOBBIX M JMHAMUYECKMX MPOIIECCOB [46,
52, 103]. ITepBble onpeneassioT 0OMEH TEIJIOM MEXAy KOMIIOHEHTaMM MPUPOJHOMN
CHCTEMbI, BTOPbIE BBI3BIBAIOT ABMKEHUE JICASTHOTO TTOKPOBA, ONPEIEISIOT IPOLeC-
chl ero gedopManu (cxatusi, pa3pekeHus, TopoleHus jbaa). [IpucoenuHeHue K
JUHAMUYECKUM 0JI0KaM MOJIEIM TePMUUYECKUX OJIOKOB IIPUBOAMT K CO3MAHMIO JIMHA-
MMKO-TEPMOJIMHAMUYECKUX MOJIEJIeii, KOTOPhIE PellaloT 3aJa4i BHIYMCICHUS ITOJIST
cKopocTeil apeiida, nepepacnpeneeHusT TUIOIIAIHBIX JIGAOBBIX XapaKTEPUCTHUK, a
TaKKe MOJAEIMPYIOT TEIJIOBOE pa3pyllieHWe U HapacTaHKe Jibla Kak 1o TOJIIIWHE, TaK
M TI0 OXBaTy TUIOLIAIN BOIOEMA.

1O. I1. JopoHunbiM u A. B. CMeTaHHUKOBOI1 [53] Oblj1a peainu3oBaHa YUCIEHHas
MOJIeJIb pacyeTa M MPOrHo3a CPOKOB 3aMep3aHusl U HapacTaHMs Jbla ISl YCIOBUMA
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apKTHUYeckKux mMopeil. OCHOBOM IJIsT pa3pabOTKM 3TOM MOIENIM MOCIyKUa CUCTeMa
YPaBHEHUIi, ONMCHIBAIOIIMX U3MEHEHUE TETUIOCOAEPXKAHUS U COJIEHOCTH JESITeIbHO-
TO CJI0SI MOpsI 3a CYET TeIUIOOOMeHa ero ¢ aTMOoc(epoid U HUXKeeXKaIlUMU CIOSIMU, a
TakKe TasiHUs JbIO0B U JienoobpasoBanusi. B monenu A. f. Huxkonaesoii, H. I1. [llec-
TepukoBa [141] paccMOTpeHbl OCHOBHBIE 3aKOHOMEPHOCTU (DOPMUPOBAHUSI COCTOSI-
HUSI JISASTHOTO TTOKPOBa B TE€YEHHUE 11€JI0T0 TOI0BOI0 IIMKJIA U IIPEUIOKeHa cXeMa yde-
Ta BIMSAOMNUX (akTopoB. KOMIUIEKCHBIN YYeT TeIUIOBBIX M JMHAMMUYECKUX ITPOIIEC-
coB BrepBbie peanusoBaH B padorax lO. I1. loponuHa [50—52], cTaBLlIMX OCHOBOI
COOTBETCTBYIOIIIETO HAIPABJICHUS] YMCICHHBIX METOMOB, MOJYYUBIIEr0 pa3BUTHE B
paborax 3. M. IynkoBuua u U. A. Anmens [164, 15—17, 33, 47].

17151 oceHHe-3UMHeTo Tieproaa Hapactanust jabaa M. E. @posioBbIM peann3oBaHa
MOJIeJIb, HallleAllIasi IpMMeHeHe B HaydHO-OMepaTUBHOM paboTe B APKTHKE, ITO3BO-
JITIOIIAsl PACCUMTHIBATh UBMEHEHNE COCTOSIHUSI JISASTHOTO ITOKPOBA U MOACTHIIAIONINX
cioeB Boanwl [201]. Moaenb aMepukaHCKMX UccaeaoBateei [250] 1ocTaTouyHO MOTHO
YUUTHIBAET TEPMUUYECKHUE (HA OCHOBE CPEIHUX MHOTOJIETHUX JaHHBIX) U MeXaHHUYe-
CKUE TPOILECCH B JICASTHOM ITOKPOBE, HO ITO3BOJISIET IIPOBOIUTH PACUYETHI TOJBKO IS
OITHOMEPHOTO CJTyJasl.

Mopenu C. B. Kouetosa [96] u B. M. ChiueBa [191] mutiocTpupyoT BO3MOX-
HOCTb pacIpocTpaHeHusl Metoaa, npemioxeHHoro 0. I1. JlopoHuHbIM, Ha Goliee
JIJIATEJIbHBIA TTepuoa UM OpYrve akBaTOPUU MpU MPOBEIEHUU COOTBETCTBYIOLLIEH
MoauduUKaLuuu.

Yuer Bo3aeiicTBUS TEIJIOBBIX MPoOLecCOB BBeaeH B moaeab A. H. 3yesa [71], rae
BJIMSIHUE YKa3aHHBIX IIPOLIECCOB T0JIaraeTcsi HOM3MEHHBIM B IpejiesiaX CpaBHUTEIBHO
OJHOPOAHBIX 30H JIEASHOTO MOKpoBa, a Takxke B Moaesb C. H. OBcuenko, B. O. D¢-
poumcoHa [144, 218], rae yYuThIBalOTCS U3MEHEHUSI pa3MePOB JIbAWH, 00YCIOBIEH-
HbIe TepMUYeCKUMU akTopaMu. JJMHAMUKO-TepMOIMHAMUYECKAsT MOJEIb MOPCKHUX
menoB b. A. Karana, B. A. Pa6uenko, A. C. Cadpast [76] nipeacTaBisieT JeIsHON MOK-
POB B BUJIE TJICHKM KOHEYHOM TOJIIMHBI M TTPOU3BOIUT pacyeT YMEHbIIEHUS T1I0IIa-
IV JThIOB APKTHYECKOTO OacceiiHa Mo BIMSHUEM TepMUYeCcKUX GakTopoB. B Momenu
[259] romoBoro 1uUKIa COCTOSTHUS JIEASTHOTO TTOKPOBa 000X IMOIYIIAapUii MPeaycMOT-
PEeH pacyeT U3MEHEHMI TeMIIepaTyphl BOAbI KaK ITOI0 JIBAOM, TaK U B Pa3BOIBSIX MEX-
Iy JIbAMHAMU 3a CYET BEPTMKAJIBHOTO M TOPM30HTAIBLHOIO TYpOYJEHTHOIO OOMeHa,
a Takxke Mpu OOKOBOM TassHUMM W HapacTaHUU Jibaa. Monenb [238], yuuTbiBaoas
YIPYroIuIacTUYECKUe CBOMCTBA JIbla, U3MEHEHUE CIUTIOUEHHOCTH 1 (DYHKITUU pacIipe-
JleJIeHUST TOJIIMHBI Jibaa, OblIa UCIbITAHA MPU pacyeTe dBOJIOLMU MOPCKUX JIbIOB B
ApKTHYECKOM OacceiiHe B TeueHHe BOChMU JieT. 151 TaKuX JIMTETbHBIX NHTEPBAJIOB
BPEMEHU HEOOXOMMMBIM SIBJISIETCS YYeT BO3ACHCTBUS TEUEHWIT M HAKJIOHOB YPOBHSI.

4.3. ®u3uKo-CTaTHCTHYECKHE METO/IbI JICAOBBIX IIPOTHO30B

Bce cymectByoinye GU3NKO-CTATUCTUYECKUE METOIbI TIPOTHO30B MOXHO Pa3-
JeJTATh Ha TPU TPYIIITHI:

1. MeTonbl, yYuThIBafOIe KIMMATHYECKYI0 MU3MEHUMBOCTb JIEIOBBIX IMapameT-
POB, OCHOBaHHbBIC Ha CTATUCTUYECKOM aHAJIM3¢e PSIIOB HAOIONEHUI (BEpOSITHOCTHBII
TIPOTHO3).

2. MeTojibl, yYUTHIBAIOIIME TTPEAIECTBYIOIINE IPOTHO3Y JIETOBbIE U METEOPOJIO-
TMYEeCKUe YCIOBUSI (KOJUYECTBO JibJa UJIM CyMMa TPaTyCoIHel MOpo3a, HaKOTIJICHHBIE
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B IIPEIBIIYIIYIO 3MMY WJIN B IIPEIIISCTBYIOIIMI ITPOrHO3Y MEPHO TEKYIIETO JIEI0BOTO
Ce30Ha; TeMIlepaTypa BO3ayXa WM BOJbI, [IOBTOPSIEMOCTh TOM WJIM MHOW (hOPMBI aT-
MocGhepHOU LUPKYISLIUU B IMIPEAIIECTBYIONIMIA TPOrHO3Y MEPUO U T.A.).

3. MeTobl, B KOTOPBIX UCIOJIB3YIOTCS (DAKTUIECKKE TTapaMeTPhl JIEITHOTO TTOK-
poOBa B Ka4eCTBE HaYaJbHbBIX JAHHBIX U TIPOTHO3 METEOPOJIOTMIECKUX BJIEMEHTOB.

4. MeTobl, OCHOBaHHBIC HAa BO3MOXHOCTH MCITOJIb30BaHUS 1JIsI JIGIOBBIX ITPOT-
HO30B CYILECTBYIOIIMX B MPUPOJE IUKIMYECKUX KOJeOaHUI C pa3IMYHbBIMU TTEPUO-
JaMU (LIMKJIBI COJIHEYHOM aKTUBHOCTH, MaKPOILMPKYJISIIMOHHBIE 3TI0XU aTMochep-
HBIX TIPOLIECCOB U T.1.).

B 3aBucruMoOCTH OT 3a0J1arOBPEMEHHOCTH ITPOTHO3a MTOAX0 K pa3paboTKe MeToaa
MPOTHO3a MOXET OBbITh pa3iMyeH. TpaAulIMOHHO JIeAOBbIe ITPOTHO3BI AT 10 3a0J1a-
TOBPEMEHHOCTH Ha:

— KpaTKOCPOUHBIE TPOrHO3kI (10 3 ¢yT);

— cpenHecpouHbie (oT 3 10 15 cyT);

— goarocpouHsie (ot 15 cyT mo 2 Mec. u 6oJiee).

IIpu pa3paboTke (HU3UKO-CTATUCTUYECKUX METOIOB IIPOrHO30B M3 MHOroo0pa-
3us1 (haKTOPOB, OMPEIC/ISIONINX MHTEHCUBHOCTh MM CPOKM HACTYIUICHUSI TOTO WJIU
MHOTO JIEIOBOTO SIBJIEHUsI, HEOOXOIMMO BBIOpaTh Te (aKTOPHI, KOTOPHIE SIBJISIOTCS
[JIABHBIMM JUISI Pa3BUTHUS JIGIOBOIO SIBJICHUS B JaHHOE BpeMs U B JaHHOM pailoHe
Mopsi. ClieioBaTebHO, BaXKHO IMPOaHAIM3UPOBAaTh OTHOCUTEILHYIO POJIb (haKTOPOB,
MPEIIIECTBYIONIMX JIEAOBOMY SIBCHUIO, C YYETOM MPUHAMJIEKHOCTU K TOW WU MHOM
MaKpOLIMPKYJISLIMOHHOM 3110Xe, CE30HY T0/1a U MECTHBIM YCJIOBUSIM.

IIpoero3wl nedoevix s61eHUll OCHOBBIBAIOTCS HAa YUYeTe COCTABIISIIOLIMX TEIJIOBOTro Oa-
JlaHCa, KITMMAaTUIECKUX OCOOCHHOCTSIX PErMoOHa 1 BIMSIHUST aTMOC(HEPHBIX ITPOLIECCOB.

ITlpoeno3 ocennux nedoswix s6aenuil, TIPOLIECCOB JIEAOOOpPa30BaHUsSI HAUMHAETCS C
TOrO0 MOMEHTA, KOIJIa BoJa B pe3y/IbTaTe OCEHHE-3MMHETO BBIXOJIaKMBaHUS JOCTUTaeT
TeMIepaTypbl KPUCTAIM3ALIMK JIbIa. DTO HACTyIaeT TeM CKopee, YeM OOJIbIlle TEIUIO-
oT/Ia4a BoIbI (ompeneisieMast IIpeskiie BCero TeMIlepaTypoil BO3AYIIHON MacChl, HAXO/sI-
LIEeICsl Ha/l akKBaTOpYE MOpPST) M YeM MEHBIIIe TeIUIOHAKOIUIEHYE 3a TIPEAIIECTBY IO
BeCEHHe-JIETHUI 1epuof (onpeaessieMblii TeMIiepaTypoil Boibl). PaHbllle Bcero Jieno-
oOpa3oBaHMe HauYMHAETCsS B MEJIKOBOAHBIX, paCIpeCHEHHBIX OyxTax W 3ajuBax. [1pu
JIOCTATOYHOM BBIXOJIKMBAHUU TTOYTH OMHOBPEMEHHO C TIOSIBIEHEM HayaIbHBIX BUIOB
JIbJIa BIOJIb Oepera oopa3zytoTcst 3adeper. CIycTsi HEKOTOPOE BPeMsI JIbIbI TTOSIBIISTIOTCST
B OTKPBITHIX YaCTSX MOPSI, M KOJIMYECTBO MX OBICTPO yBeamumBaeTcs. Ha HEKOTOPBIX
y4yacTKax Io0epeXbsl YCTAHABIMBACTCST HEMOABYDKHBIM JICITHOM ITOKPOB — TIPUITAIA.

IIpoeno3 3umnux 1€008bIX npoyeccos, COCTOSIIIUX B YBEIMUEHUN MOIIIHOCTH JIeIsI-
HOTO MOKpPOBa (TOJIIMHBI M KOJUYECTBA JIbJa), YIUTHIBAET IIPEXIE BCETO JBa OCHOB-
HbIX (DaKTOpa: TeMIIepaTypy Bo3ayxa M peXuM BeTpa. Ha cymMMapHbBIil pe3ysibraT Jie-
JIOHAKOIUIEHUST K OIpele]IeHHOMY MOMEHTY BPEMEHU BJIUSET CyMMa OTPULIATEIbHBIX
TEMIIepaTyp BO3MyXa, HaKOIIEHHAs OT IHS Iepexoia TeMIlepaTypbl BO3myxa yepes
0 °C Kk oTpMuATEIbHBIM 3HAYEHUSIM JIO JHSI, Ha KOTOPBIN IMPOTrHO3UPYETCs TaHHast
JiefoBasl XapakTepuCcTuKa (IaTa MOsSIBJACHUS Jibaa, JM00 AaTa JOCTUKEHUS TOIIMHON
JIbJa OIpeAe/eHHBIX 3HaYeHMI, U T.I.). DTy BEJUYMHY IPUHSITO HAa3bIBaTh CYMMON
rpagyconHeii moposa Z(—T).

Kpome yBenmueHUsT MOIITHOCTH JIGASTHOTO TTOKPOBa B TEYEHUE BCETO JITOBOTO
reproa IPOUCXOAUT Tiepepaciipeie/ieHe TaKMX TUIOIIAIHBIX XapaKTePUCTUK JIpeii-
(yromiero bna, Kak CIJIOYEHHOCTD W TOJIIIMHA JIbIA.
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DMIIMPUKO-CTATUCTUYECKME 3aBUCUMOCTH MEXKAY METCOPOJIOTMUSCKUMUI U Jie-
JOBBIMHU TapaMeTpaMK OTPEeAeISTIOTCS Ha OCHOBE HaOJIOIECHWI 3a HapacTaHUEM U
riepepacrpeneacHreM JIbIA.

IIpoeno3s eecennux nedosvix npoueccog MpeIcKa3bIBaeT BpeMsT HACTYIUICHUS pa3-
JIMYHBIX (pa3 pa3pylieHMsI JIEAOBOTO ITOKPOBa, KOTOPOEe HAYMHAETCSI C TOTO MOMEHTA,
KOTI'Jla TEIJIOBOM OajaHC MOBEPXHOCTH MOPSI CTAHOBUTCS MOJIOKUTEIbHBIM. C Teue-
HUEM BpEeMEHUW WHCOJISLNS YBEIMYMBACTCS W TasgsHUE JbIa aKTuBH3upyeTcs. CKo-
POCTb TassHUST HAXOOUTCS B MIPSIMOM 3aBUCMMOCTH OT TeMIIepaTyphl BO3IyXa Hal akK-
BaTopueit Mopst. YeM MHTEHCUBHEE MAET TassHUE JIbAA, TEM PaHbIIIe ITPOUCXOIUT pa3-
pyILIEHWe TIpUIIasi ¥ OYUILEHWEe MOPS OTO JibAa. Ha 3TOT Tpoliecc HaKJIagbIBAlOTCI U
MeXaHn4decKue (GakTopbl (MPUJIMBHO-OTIMBHbBIC SBJICHUS, TECUCHUS, BETEP), KOTOPhIE
YCKOPSIIOT MPOLIECC pa3pyILIeHUs JEASTHOTO MOKPOBa.

IToMHUMO TEITOBBIX I IMHAMWYECKUX (PAKTOPOB, OOJIBIIIOE 3HAYCHUE UMEIOT (PU-
3UKO-Teorpauyeckre yCIOBHUSI MOPSI — M3PE3aHHOCTh MOOEpeXbs, IIyOMHa MOpS,
TPUOJIKEHHOCTD K OEperoBoii yepTe.

B BeceHHUX ITPOTHO3ax pa3pylIeHUs TIpUTIast U OYMIIEHUST MOPSI OTO JIbaa TJIaB-
HBIMU (haKTOpaMU SBJISIOTCS TEIUIO3aITac MOPS ¥ MOIITHOCTb JIEASTHOTO MTOKPOBa, ISt
XapaKTEePUCTUKHU KOTOPOI OOBIYHO UCITOIb3YIOTCSI JIEIOBUTOCTD M TOJIIIMHA JIBIA.

JlenoBUTOCTH MOPSI — 3TO OTHOLIEHUE TUIOIIAAN, 3aHSITON JIbAOM JII00OM CILIO-
YEHHOCTH, K OOIIei TToIaay Mops. JlaHHas XxapakKTepucTrKa JUIsl OCEHU, HaJaia 31-
MBI M BECHBI, KOTJ]a B MOpe HAOIIOAar0TCST JIbAbI PA3IMYHON CIIJIOUEHHOCTH U TOJIIIM -
HBI, He SIBJSIETCS] MOKA3aTeAbHON ¢ TOUKHU 3PEHUST OLIEHKH JIEAOBBIX YCIOBUIA, BIUSIO-
IIMX KaK Ha JISAOIPOXOINMOCTh CYI0B, TaK M Ha XOJ BeCeHHMX mporeccoB. OmHaKo
3TOT MapaMeTpP OKa3bIBaeTCS BEICOKOMH(MOPMATUBHBIM JUTS TTIEPUOJA MAKCHUMATbHOTO
Pa3BUTHS JICASTHOTO TTOKPOBA B MOpPE, KOTIa Jie MPaKTUIEeCKH 10 BCeil ero IIoliann
JOCTUTAeT crjioueHHOCTH 9—10 6anoB. B 9To BpeMst 1eAOBUTOCTD OINpeaesieT MO -
HOCTb JICASTHOTO TTOKPOBA, Jiemo3amnac Mopst. CTeleHb JIeMOHAKOIUICH!S TAKKe MOKET
OBITh OXapaKTepU30BaHa CYMMOM TpalIycoaHel Mopo3a.

JlaThl 1emoo0pa3oBaHus, JaThl pa3pylleHUs TIpUTIast U OUUILEHUs] MOPSI, TOJIIIM -
Ha JIbJa ONPEIe/ISIOTCS MPEekKIe BCEro TeIUIOBBIMU (pakTopaMu. JIuHammdyeckue ak-
TOPHI OINpPEAESIOT B OCHOBHOM Apeli U TOPOCUCTOCTD JibJa, a TaKXKe ero repepac-
npeneneHue B Mope. [TocinenHne, omHaAKO, MOTYT CITOCOOCTBOBAThH YBEJIMUCHUIO 00be-
Ma Jibia B MOpe, HaripuMep Py MHOTOKPaTHOM 00Opa30BaHUM JIbAa B 30HAX OTKPBITOMN
BOJBI Y 3aTIpUMAHBIX TOJIBIHE! WM TIPU BBIHOCE JIBJA U3 COCEAHUX aKBaTOpuid. JIu-
HaMMJecKre (pakTopbl MOTYT BBI3BAaTh TakxKe 0oJiee paHHEee WY MO3IHee 3aMep3aHue,
BCKPBITHE WJIM OYMIIECHUE MOPS (B3JIOM IIpUIIasi CUJIBHBIM BETPOM, BIMSTHUE TeIia
TIYOMHHBIX BOJI TP CTOHHO-HArOHHBIX SIBJICHUSIX, IPOOJIeHUE Ipeii(hyroIIero JIbaa,
yBeJIMYMBalollee MIolaab O0OKOBOM MOBEPXHOCTH TasTHUS JIBAWH, U 1p.).

IIpu pa3paboTKe METOIOB AOJTOCPOYHOIO MPOTHO3a JICAOBBIX YCIOBUIA YUHUTHI-
BalOTCSI KPYITHOMACIITaOHBIE TTPOLIECCHl B3aMMOICICTBHSI OKeaHa M aTMochephl, a
TaKKe CYILIECTBYIOIIME B MPUPOAE JNTMHHONEPUOIHbIE IUKJINYECKHUE KOJIeOaHUsI.

Conep:kaHne MEePBbIX JISAOBBIX ITPOrHO30B CBOAMJIOCH K MPEICKa3aHUI0 CPOKOB
MOSIBJICHUSI M pa3pylleHus Jibaa. B mociaeaHue roasl B CBSI3U ¢ OpraHu3alyeii B HeKO-
TOPBIX 3aMep3alolINX MOPTaX KPYIIOTOAWYHON HaBUTAIMK MOSIBUJIACH ITOTPEOHOCTD
B MPOTHO3axX U psiia APYTUX JIEAOBBIX XapaKTepUCTUK. B Hacrosiiee Bpemsi cocTaB-
JISTIOTCST TIPOTHO3BI JIEHOBUTOCTHU, TTOJIOKEHUS KPOMKHM Ipeii(pyromniero Jbaa, CIuio-
YEHHOCTH, TOJIIMHbBI, 30H CKaTUI W pa3peskKeHUsI, YCTAHOBJICHMS W B3JIOMa IIpUIIast
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M OKOHYATEJIbHOTO OYMIIECHUSI MOPS OTO Jibaa. COCTaBIISIIOTCSI TaKXKe HaBUTallMOH-
HbIEe PEKOMEHIAIMHY, YKa3bIBAIOIIKEe BOBMOXHOCTb IIJIaBaHMS Ha OTIEIbHBIX yJacTKax
JIEIOBBIX Tpacc 0e3 JIEAOKOJIOB U C JISIOKOJIaMU Pa3HOI MOILITHOCTH.

B MeTonmnueckoii mutepatype [126, 168] 1ocTaTOYHO MOJHO M KOHKPETHO OIKMCa-
HBbI CYIIECTBYIOIIME METOMIbI IPOrHO3a JIENOBBIX SIBJICHUI, pa3paboTaHHbIE BO BTOPOA
nojoBuHe XX Beka. B HacTosiemM nocodbuu OyayT MpoaHaJIM3UpPOBaHbl OOIME MO -
XO/Ibl K PEIIEHUIO MPOrHOCTMYECKHUX 3a1ad, a TakXKe TeHICHIIMU, CYIIECTBYIOIINE B
JIEIOBOM MTPOTHO3MPOBAHWM B HACTOSIIIEE BpEMSI.

4.3.1. KpaTkocpouHbie U cpeaHeCPOYHbIE POTHO3bI JIETOBIX SIBICHUIT

KpaTkocpouHble U cpelHeCpOYHble MPOTHO3HBI (M0 15 cyT) MMEIT OOobIIOe
3HaUeHHUE TSI PaliOHOB CO 3HAYUTEIbHON M3MEHUYMBOCTHIO JICIOBBIX siBJIeHUM. Ha-
TpUMep, TIPOTHO3bI OCEHHMX JICNOBBIX SIBJICHUN — MOSIBJICHUS JIbAA U 3aMep3aHus
MOpSI — BaXXHBI B MIEPBYIO OYepenb IS MEJIKOBOIHBIX PailOHOB MOpEii, IIe pe3Koe
TIOHIXEHUE TeMIlepaTyphl BO3IyXa B TECUCHUE HECKOIbKUX CYTOK 1 1a’Ke 4aCOB MOXKET
TIPUBECTH K TIOSBICHMIO JIbJa 1 3aMep3aHuio Mopsi. B pesynbraTte nmpekpaiiaercs 6e3-
JISTOKOJIbHOE TIJIaBaHMWE CYIOB, 3aKPBIBAIOTCSI OYXTHI IJIsI pPhIOOJIOBHBIX CYIOB, IIpe-
KpallamTcss MHOTHE IPYTHe BUIbI XO3SCTBEHHOM NEATETbHOCTU Ha MOPSIX.

3a KOpOTKHE MPOMEXKYTKA BPEMEHU MOXET 3HAUUTEIbHO MEHSIThCS CILJIOUEH-
HOCTb JIbJa 3a cYeT Apeiiha m mepepacrpeaesieHus TUIaByIuX JbI0B MO IeHCTBUEM
BeTpa 1 TeyeHuWii. [TporHO3 cxKaTuii IbJa U pa3pekeHUit HeoOXonuM UIsl obecreye-
HUs 06€30IacHOCTU ABIDKEHUS CYIOB BO JIbIax. BakKHbIN Mokas3aTesab IS TUIaBaHUs
BO JIbJIaX — I'PaHUIIA MEXIY YUCTOM BOAO U JbIoM. [1o3TOMy ITpOTrHO3 IepeMeleHUs
KPOMKH JIbJIa — OJWH 13 HanboJjee BaXKHBIX B JIEAOBBIX IPOTHO3AaX.

Banom mpumnas mon meiicTBMeM ATMHAMUYECKUX (DaKTOPOB MOXKET MPOM3OUTU B
KOPOTKME CPOKH, M KPAaTKOCPOUYHBIM IMPOrHO3 3TOTO SBACHUS TaKxKe HEOOXOMUM I
00CIIy>KMBaHUS CYIOXOJICTBA M OTpacieil, CBSI3aHHBIX C MEPEeBO3KOI I'PY30B IO MPH-
naro.

CrenyeT OTMETUTh, YTO KPaTKOCPOUYHBIE U CPEIHECPOUHBIC JIEAOBBIC ITPOTHO3BI
YTOUHSIIOT TOJITOCPOUYHBIE IIPOTHO3BI, ITO3TOMY K MX TOUHOCTH MPEIBSIBISIOTCS TTOBbI-
LLIEHHbIE TPeOOBaHUSI.

BaxxHbIM BOIpocoM, pellieHrne KOTOPOIo CBSI3aHO ¢ IMPOTHO3aMU XapaKTepUCTUK
JISASTHOTO TIOKPOBA, SIBJISICTCST pa3paboTKa 0000I1IeHHBIX TT0Ka3aTe/Ieil BIUSHUS JIHI0B
Ha CyIOXOJCTBO.

Bonbias n3MeHYMBOCTD ITPOTHO3UPYEMBIX SIBJICHUI 00yCI0BMIa COOTBETCTBYIO-
IIUHA TMOAXOMA K PEIeHHUIO 3alauM MX MPOrHo3a. boJbIIMHCTBO METOA0B MPOTHO3a
MPSIMO WJIM KOCBEHHO CBSI3aHO C MCITOJIb30BaHMEM METEOPOJIOTMUECKOIO ITPOTHO3a.

BpeMst HaCTyIIeHMST OCEHHMX JICIOBBIX SIBICHUI — MOSIBJICHUS JIbIa U 3aMep3a-
HUSI MODPST — 3aBUCUT OT 1IEJIOTO psia MPUYMH: Teruio3araca aesTeJIbHOTO CJIOsI BOMBI,
€ro TOJIIIMHBI, CTpaTU(MUKALINK BOA, MHTCHCUBHOCTH OXJIAXKACHMS 3a CUET UCIape-
HUS, TYpOYJEHTHOTO TeriooOMeHa ¢ atMocdepoii 1 3¢ GEKTUBHOIO U3TyYeHUs, aj-
BEKIIUM TeIjla TeUCHUSIMM, TIPUHOCA Jbla M3 COCEIHUX YYaCTKOB MOpsI, BOJHEHUS,
KO0J1e0aHUs YPOBHS MOPSI U JIp.

Cpoxu pa3pylIeHHs JeITHOIO MOKPOBa M OYUIIIEHUSI MOPSI OTO JIbJa 3aBUCST OT
€ro COCTOSTHUS K Havaly TasiHUs (TOJIIIMHBI JIbIa, 00pa30BaBIIerocs 3a 3UMY, MaK-
pPO- U MUKPOCTPYKTYPHI JIbJa, €ro 3arpsI3HEHHOCTH), OT BBICOTHI CHEra Ha JIbIy, Me-
TEOPOJOTMYECKUX YCIOBUI U TMHAMUUeCKUX (pakTopoB. Hanboiee BasxkHBIMM M3 HUX
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SBJISIIOTCS: TOJIIMHA JIbJAa, CHEra U TEIJIOBOM OajlaHC Ha MOBEPXHOCTH Jibaa, CKJla-
JBIBAIOLINIACS U3 MOMJIOLIEHHON COTHEUHOM paaranvu, 3((MEKTUBHOTO U3ITydeHUSI,
TYpOYJIEHTHOTO TeII000MeHa ¢ aTMocdepoii, moTeph TeIula Ha ucnapeHue. M3 MHO-
TOYMCICHHBIX HAOMIOACHUI U3BECTHO, YTO TOJIIIMHA JIbJa 3HAYUTETbHO U3MEHSIETCS
10 TUTOIAAM, Y MPU OTPAHMYCHHOM UYHUCIIEe U3MEPEHUN TPYIHO MOJYYUTh MPABUIIb-
HYIO CPEIHIOI0 TOJIIKUHY Jbda. [Ipy OTCYTCTBMU JOCTATOUHOIO KOJUYECTBA U3MEpE-
HUI1 O cpeaHel TOMIIMHE JIbAa CYISIT 10 CyMMe OTPULATEIbHBIX TEMIIEPATYp BO3IyXa
¢ Hauaa jiegoo06pa3oBaHus. Bosbliioe BIMsSHUE HA MPOLECCH Pa3pyIICHUs TTPUIIast
0Ka3bIBalOT BETPOBBIE YCIOBHSI.

[Ipu mporHo3e AMHAMUKM JIBAOB, Apeiida U rmepepacnpeaeaeHust IbI0B HE00XO0-
JMMO YYUTBIBATh B MIEPBYIO OUYepe/Ib MOJIE BETpa WM T0JIe aTMOCGHEPHOTO AaBICHUSI,
CKOPOCTh MOJJIEAHBIX TeueHU. [ToMuMo ydyeTta TUHAMHUYECKUX (HaKTOpOB, HEOOXO-
JMMO MPUHUMATh BO BHUMaHKE U TepMUUECKUe (PakTOpbl — TEMIO0OMEH ¢ aTMOche-
POit M BOAHO# cpenoii. YueT aTux GakTopoB — CIO0KHAs 3a7a4a, TakK KakK He0OX0AMMO
paccMaTpuBaTh TEIJIOOOMEH MEXIY TpeMsl CpelaMUu — BOIOM, JbAOM U BO3IYXOM.
M3BecTHO, 4TO COCTABISIONINE TEIJIOBOrO OajaHCa MEHSIIOTCS JOBOJbHO CUJIBHO B
3aBUCHMOCTHU OT TOTO, Ha rpaHulle KaKUX Cpell OHU paccMmarpuBaiorcs. Ha yuact-
KaX YMCTOM BOMABI BEJIMKK MCIApeHUe U TypOyJIEeHTHBINA TEIIOOOMEH ¢ aTMOCGHEPOIA.
HcnapeHue ¢ MOBEPXHOCTH JibJa U CHEra 3HAYMTEbHO MeHble. [T0TOKU JTydncToro
TEIUIa TaKXKe 3aBUCST OT CBOMCTB cpenbl. HampuMmep, BecHOM GOJIbIINYIO POJIb B TEM-
JIOBOM OaylaHCe Ha TpaHWUlIe Jel — BO3AYX UIPaeT MPOLECC OTPAKEHUS COTHEUHOM
paguairy, B TO BpeMsl KaK Ha TpaHUIIe BOJa — BO3AYX BIUSHUE €0 TOpas3ao MEHBIIIE.
TpyaHyto 3amady MpeACTaBiIsieT YUYeT TeIula, MOIOIAaeMOro pa3BoabsIMU U 3aTpadu-
BaeMOTr0 Ha TasgHUeE JILAWH C HIKHEH M GOKOBOI MOBEPXHOCTU. B IMHAMuUKe JbI0B
BaxKEH y4eT B3aMMOEICTBHUSI JIbANH, KOTOPOE OKA3bIBAET CYILIECTBEHHOE BIMSHUE Ha
HX TlepepacrpeaeeHue.

4.3.1.1. IIpoero3bl 0ceHHUX 1€008bIX 561eHULL

VYyer Bcex (hakTOpoB, 00YCIOBIMBAIOIIMX MOSIBICHUE JIbla U 3aMep3aHue MOPS,
P COCTaBJCHUM IIPOTHO30B JIaxke ¢ HeOOJIbILIOM 3a0J1arOBPEMEHHOCTBIO IIPAKTHYE-
CKU HEBO3MOXeH. [103ToMy 4allle BCeTro BbIACISIOT IIaBHbIE (DAKTOPBI M OrpaHUYMBa-
FOTCSI UX YYETOM.

CpoKu 1IepBOro MOSBICHUS JIbJa CBSI3aHbI C AaTOM ITepexoa TeMIIepaTyphl BOIbI
yepe3 Touky 3aMmep3aHus. CyllecTByeT TeCHasl CBSI3b MEXIy TaTOM IEepBOTro IMOSIBIIC-
HUS JIbIa U JaTOM Ilepexoja TeMIlepaTyphbl BOAbI Yepe3 TOUKY 3amep3aHus. OmQHaKo
IIPOTHO3bI MOSBJICHUS JIbJa, OCHOBAaHHbIC Ha 3TOM CBS3M, MMEIOT Majlylo 3a0JIaroB-
PEMEHHOCTbD, a CJIeJI0OBAaTeIbHO, M MaJloe IMPOTHOCTUYECKOE 3HaYeHME. 3HAYUTEIBHO
GOJIBIIIYIO 3201aT0BPEMEHHOCTb UMEET CBS3b JAAThl IIEPBOTO IOSIBJICHUS JIbJA C AaTOMI
nepexona TemnepaTypbl Bo3ayxa yepe3 0 °C. CyliecTBeHHBIN HEAOCTATOK ITPOrHO3a,
OCHOBAaHHOTO Ha UCIIOJIb30BaHUM 3TOM 3aBUCUMOCTH, COCTOUT B TOM, 4YTO 3Ta CBS3b
He YYMTBIBAET X0/1a TeMIIepaTyphl Bo3ayxa mocJe repexona ee yepe3 0 °C. DTo mpuBo-
JIUT K 3HAYUTEIbHBIM ITOIPEIIHOCTSIM IIPOrHO3a.

Boublioe BiausiHUe Ha AaTy MOSIBJACHMS Jibla OKa3bIBaeT TeIwio3arac Mops. Yem
0oJIbllIe TeIUI03aac MOps B IEPUO, IIPEAIIEeCTBYIOIINIA JIe1000pa30BaHUIO, TEM I103-
K€ TIOSIBJISIETCS JIE/I.

Haubonee mpocToii ciaydait — npoeHo3 noseaeHus 160a 8 MeaK080OHOM paiioHe, THe
B IEPUOJ, MPEIIIeCTBYIONIMI JTeA000pa30BaHUI0, MEpeMEIIMBaHNE TOCTUTAET ITHA,
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MepeHOC TeTula TeUCHUSIMU HE3HAUYMTEJICH, POJIb BOJIHEHUS 1 KOJIeOaHUid YPOBHS He-
BeJvKa. Takue ycJIOBMSI XapaKTepHBI IJIsI MPUOPEXHBIX PalOHOB, OCOOEHHO 3aKphl-
ThIX OYXT. JIeMoBbIe MPOTHO3BI 1T OYXT, B KOTOPBIX HAXOSATCS IMTOPTHI, ITPEACTaBISIOT
0COOBII MHTEPEC ISl HAPOIHOTO XO3SICTBA, TAK KaK 4aCTO MMEHHO 3aMep3aHue Top-
TOB OrpaHMYMBACT CPOKM HAaBUTALIUM.

JI71s1 IpUOPEXXHBIX pailOHOB MPOTHO3 MOSIBJCHUS JIba CTPOUTCS Ha y4eTe Tell-
Jlo3araca Mopsi 1 MTHTEHCMBHOCTHU OXJIaXKACHUST MOpsi. MHOTOYMCIEHHBIMU 3MITUPU -
YECKUMU UCCIICAOBAHUSIMU IMOKA3aHO, YTO B XOJIOMHYIO YacTh T0Jla, B TOM YHUCIIE U B
nepuoi, MpealecTBYOINI J1e1000pa30oBaHUIO, TTIOTEPU Tellia Yyepe3 MOBEPXHOCTh
BOJIbI CYILIECTBEHHO 3aBUCST OT TeMIlepaTyphl Bo3ayxa. [10aToMy B MpOrHOCTUYECKUE
YpaBHEHHUs B KaueCTBE apryMeHTa BBOIUTCS CyMMa TpaaycoaHeld Mopo3a, KOTopasi B
CBOIO OYepellb 3aBUCUT OT Terrio3arnaca Mops. K MeTogam mporHosa IosiBICHUS JIbIa
B MOpE MOXET OBbITh OTHECEH MeToJ, pa3paboTtaHHbIi 5. A. TioTHeBBIM [126].

Y4uThIBasi, 4YTO ISl IPUOPEXKHBIX METKOBOIHBIX PaliOHOB MOPSI COJICHOCTD, a
clienoBaTebHO, U TeMIIepaTypa 3aMep3aHusl MOABEPKEHbI HE3HAUUTEIbHBIM U3MEHe-
HUSIM, €CTh OCHOBaHUE 3aITUCaTh;

S(=T,)=fth, T,,), (4.15)

e X(—7 ) — cymma rpamycoaneit Moposa, HeoOXomMast sl MOSIBIEHHS Jbjia; A — Tity-
ouna mopst; T Lo — TeMIiepatypa BOJIbl B MOMEHT Tiepexo/ia TeMIiepatypbi Bosayxa epes 0 °C.

DTa 3aBUCUMOCTb JIEKUT B OCHOBE METOIOB KPAaTKOCPOYHOTO MPOrHO3a JaThl
MOSIBJICHUS JIbJla TIPU YCIIOBUU, YTO OTCYTCTBYIOT BepTUKaJIbHbIE U TOPU3OHTAIbHBIE
rpagueHThl TeMIiepatypbl Boabl. S. A. TIOTHEB /I OTAENbHBIX ITYHKTOB HEapKTHYE-
CKUX MOpEN Oy PSii 3aBUCUMOCTE CyMM TpamyconHeil Mopo3a, HEOOXOIUMBIX
JUTSI TIOSIBJIGHUS JIbJIa, OT TeMIIEpaTyphbl BOAbI B TJaHHBIII MOMEHT BpeMeHU. 1o ypas-
HEHUSM PErpeccuu, pa3IuIHbIM I Pa3HbIX ITYHKTOB, OMpEAessIeTcsI, Kakas cymMMa
rpaaycoaHeil MOpo3a COOTBETCTBYET TEMIIEpaType BOIBI, IIPU KOTOPOM MPOU3O0IIE
repexon TemMreparypsl Bozmyxa yepes 0 °C, a 1o mporHo3y CpeaHUX CYyTOUHBIX TeM-
repaTyp BO3/1yxa, JTaHHOMY Ha HECKOJIBKO CYTOK BIT€pEJl, pACCUYMTBIBACTCS, K KAKOMY
YUCTy HaKOIUTCSI COOTBETCTBYIOIIAS CyMMa OTPUIIATEIbHBIX TeMITepaTyp BO3IyXa.
DTO YKCI0 ¥ IPUHUMAETCS 3a AaTy TIEPBOTO MOSBICHUS JIbJIA.

B Ta6:. 4.7 npuBeaeHb MPOrHOCTUYECKUE YPABHEHUSI UISI HEKOTOPHIX TTYHKTOB
HEapKTUIeCKUX MOPEii.

OpmHako He /Tl BceX aKBaTOPHil 3ajada MOXKET pelllaThCsl CTOJIb OMHO3HAYHO. B
OIIHUX paiioHax CJIeAyeT YYMTHIBATh TEIJIOBOI CTOK PeK M M3MEHEHHUE COJICHOCTH (a
clienoBaTeIbHO, M TEMIIEpATyPhl 3aMEP3aHusI) B Pe3yJIbTaTe ONPECHEHUSI, B APYTUX —
MPUTOK TEIUTBIX BOJ M3 TIyOOKOBOIHBIX PaiflOHOB MOpsI, B TPETbUX — BIIUSTHUE TIPU-
JIMBHBIX SIBJICHUI U T. [I.

Hanpumep, Ha rosiBiieHue Jibia B PIKCKOM 3aiMBe 3HAYMTEIbHOE BIMSIHUE OKa-
3BIBAIOT TIOCTYIAIOIINE CIO/Ia BOAbI banTuiickoro Mopsi, cTpaTuduKkaiys BOI B 3aJIM-
Be, a TakoKe yacThle orrenenu. st atoro paiioHa f. A. TIoTHEB IIPEUTOXKIIT OTAEIBHO
paccYMTHIBATh CYMMBI TPaIyCOMHEN TeTula U CyMMBI TpajlyCoOIHe MOpo3a U 3a Jary
YCTOMYMBOTO TIepexo/ia TeMrepaTypbl Bo3ayxa dyepe3 0° mpuHUMATh AaTy, Ha4YnuHasI
C KOTOpOI cyMMa IpalycoJHeil Mopo3a, pacCUUTaHHas 3a MepUoj MOcCje MepBOro
TMOHUWXXEHUS TeMIlepaTypbl Bo3ayxa Huxe 0°, Oosibliie CyMMBbI TpalycoAHE! Tera,
pPAacCCUMTAHHOM 3a TO XK€ BpeMs.
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Tabnuma 4.7
IIpoenocmuueckue ypaenenus

ITyHkT VYpaBHeHUE R 1
Ogecca x(-7,)=10,8T +7,0 0,86 +1
Hukonaes i(-T,)=4,0T,+1,0 0,87 +1
Mapuyrnoib (=T )=8,8T —4,8 0,92 +1
Taranpor 2(—TM) =3,1 Tw0 + 3,1 0,97 +2
KepueHckuii mpoaus (=T )=43T —2)5 0,84 +2
0. MckyceTBeHHBI i(-T,)=98T +1,0 0,87 +1
Byxra HaraeBo (=T, =23,0T, + 48,0 0,71 +2

[pumeuanue. R — koadduiimeHT KOppesimm; § — I0MyCTUMAast IOrPEIIHOCTh, paBHas 00,6740,
I7Ie 0 — CpeqHee KBaIpaTHIecKoe OTKJIOHEHMWE.

Takum obpa3zoM, MPOTHOCTMYECKAST 3aBUCUMOCTD JUJISI OIpenesIeHUS Z(—tM)
npuooOpeTaeT BUI:

D (T)=f|T0> (+T)), > Ah |, (4.16)

rne 2(+7T ) — CyMMa Irpajiyco/iHeii Teria, HaKOMUBILASACA MOCIIe YCTORYMBOTO Tepe-
XoJa TeMIepatypbl Bo3nyxa uyepes 0°; XAk — pakTuueckasi cyMMa OTKJIOHEHUI ypOB-
HSI MOPSI OT CPEIHET0 3HAUYCHMSI 3a TIEPUOJI OT Mepexoia TeMIlepaTyphbl BO3ayXa Yepes
0° 1o MOMEHTa TOSIBJICHUS JIbIA.

3HaueHue XAA B TaHHOM CJIydae CJIYKUT KOCBEHHBIM ITOKa3aTeJeM aJBeKIIUKN
TeIlla TeueHUsIMM U3 bantuiickoro mopst uyepe3 MpOeHCKUI TIPOJIUB, MOCKOJIbKY
MEXKJ1y KOJIeOaHUSIMU YPOBHS 1 TE€YCHUSIMU B IPUOPEXKHBIX pailoHAX CYILIECTBYET TEC-
Hasl CBSI3b.

[Tpu mporHo3MpPOBaHUU NOA6ACHUS 160 8 21Y00K0800HBIX PALIOHAX MOPS, TIC BOIbI
CcTpaTUUIIMPOBaHbI, HEOOXOAMMO 3HATh IITYOMHY KOHBEKIIUM K Havaly Jiemooopaso-
BaHus, Ha3BaHHYI0 H. H. 3y00BBIM «KpUTHYECKOI TIYyOUMHOM BepTUKAIbHON 3UMHEI
LUPKYISALIUN».

IIpu oTcyTcTBUM I'TyOOKOBOJHBIX HAOIIOACHUI AT XapaKTePUCTUKU TETJIO-
3araca Mopsi 4aCTO MCIIOJIb3YIOT TeMIIePaTypy €ro MOBEPXHOCTHOTO ¢jios. OgHaKo
K DTOMY IIpUEMY CJIeAYyeT OTHOCUTBCS C HEKOTOPO OCTOPOXKHOCTHIO, TTOCKOIbKY
CPaBHMTEJILHO BBICOKME TEMIIEPATYPhI IIOBEPXHOCTHOIO CJIOSI MOPSI MOTYT Ha0JI10-
JIaThCsl TP MaJIOM TOJIIMHE 3TOTO CJIO0SI M OOJIbIINX BEPTUKAIbHBIX TPAagUeHTaX
TEeMIIepaTypbl B IPUIIOBEPXHOCTHOM ciioe. [Ipu TaKMX YCIOBUSIX OCEHbBIO IPOMC-
XOIMUT OBICTPOE OXJIaxKJACHME BEPXHEIO CJIOS M HabJIIoJaeTCss paHHee IOsBJICHUE
JIbaA.

H. H. 3y60B 1 H. A. benuHckuii pa3paboTanu cxeMbl pacyeTa MOsSBISHUS Jbaa B
cTpatuduIIMpoBaHHOM Mope [126]. B mepuon, mpeaniecTByOIIMii MOSIBICHUIO JIbA,
MPOBOIST INIyOOKOBOAHBIC HAOIIONECHUS 3a TeMIIEPAaTypOil U COJIEHOCThIO, KOTOPBIE
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IIPUHUMAIOTCA 3a Ha4YaJIbHbIC YCIIOBUSI. ITo HavyaIbHBIM 3HAYEHUSIM COJIEHOCTHU pac-
CUMUTBIBACTCA TEMIIEpATypa 3aME€p3aHuA BOJAbl, COOTBETCTBYIOIIAA 3HAYCHUAM COJIC-
HOCTHU Ha KaXJIOM T'OPHU3O0HTE. 3aremM HaxomsITcs CpE€AHMUE 3HAUYCHUA TEMIICPATYPhI
3aMe€p3aHuA U COJICHOCTU IAJIA KaXXa0ro Cjaos, OorpaHU4Y€HHOIro ropu3aoHTaMu HabJT0-
JAC€HUA, Jajle€ ONPCACIAIOTCA CPEAHEB3BCIICHHDBIC 3HAYCHU A (I)aKTI/I‘{eCKOﬁ TEeMIICpa-
TYPbI BOJbI 1 TEMIIEPATYPhI 3aMEP3aHUs B CJIO€, COOTBETCTBYIOIIEM I‘J'IY6I/IHG KOHBCK-
TUBHOTO NEPEMEIINBAHUA.
HpOI‘HOCTI/I'-IeCKOG YPaBHCHUEC UMECT BU:

> -1,) = Mo, T =T, .17)

rae T — cpesHsis TeMIiepaTypa cios epeMelnBaHust TONIUHON A, , T's — cpeiHsis
TeMIIepaTypa 3aMep3aHKs B CJI0€ MepeMEIINBAHNS.

ITpu sToM 1715t 7> B OONBIIMHCTBE CIy4aeB MOXKET OBITh B3SITO CPEIHEE MHOTO-
JIeTHee 3HaUeHUE, COOTBETCTBYIOIIEEe TTPUHSATON INTyOMHEe IepeMelInBaHusI, B TO Bpe-
MsI KaK cpefHssl (hakThiyeckasi TeMIiepaTypa Cjiosl TOJKHA OMPEAessTbCs TOJBKO 10
pe3yJibTaTaM HaOJII0IEHHUSI.

PaccMmoTpeHHBIN cIOCO0 1aeT HaWTydIlIue pe3yabTaThl B TeX cliydasix, Korjaa aj-
BEKIIMS TeIJIa M COJIel TeUeHUSIMU He3HAUUTeIbHas U TJTyOMHA KOHBEKTUBHOTO TIepe-
MEILIMBaHUS TIPEBBIIIAET TYOMHY BETPOBOIO TepeMelnBanus. st yueta BIMSTHUS
TEYeHU HEOOXOAMMO TIPOBOIUTD CIIeIMaIbHble HAOIIONEHUST Hal TEYCHUSIMU WU
pacriojiaraTh HaJieXKHBIMU paCYeTHBIMM CXEMaMH.

B oceHHuii nepuroa MpoMCXOaUT YCUJIEHUE IIITOPMOBOI JAESITEIBHOCTA HAJ MO-
psSIMU, ¥ B HEKOTOPBIX CJTydasix TIyOMHa pacripocTpaHEeHMsI BETPOBOTO TepeMellIBa-
HUST MOXKET MIPEBOCXOINUTD INTyOMHY KOHBEKTHBHOTO TiepeMelnBaHus. [1pu pacuerax
HEOO0XOIMMO TakXe MTPUHUMATh BO BHUMaHKE BO3MOXHOCTh BbIXOJa C TNIyOUH BOI C
MOJIOKUTEIBHBIMU TEMITepaTypaMu. B aToM ciiydae CpoKM IOSIBICHUST JibJa CIBUTA-
FOTCS Ha OoJiee Mo3IHee BpeMsl.

Baxxnoit nndopmarniueii 1t MoperiaBaTelis SIBJISIIOTCS IPOTHO3 MOSIBICHUS TUTa-
BYUUX JIbJIOB B OTKPBITOM Mope. [lnaByune jibabl ApeiiyIoT 1Mo BIUSHUEM BETPOB U
TEUSHU W TIPEICTABIISIOT OOJIBIIYIO OMAaCHOCTh JUIsSl CYA0B. [IpMHSATO cunUTaTh, 4TO
TJIaBy4Yue JIbJbl CTAHOBSITCSI TIOMEXOM JUTSI CYIOXOICTBA, KOTJa X CIUIOUEHHOCTD Tpe-
BbIIIAET YeThipe Oayita. CpoKW TMOSIBJICHUS! TUIABYUYETro Jibla CIJIOUEHHOCTHIO YeThIpe
Oayiyia CBSI3aHBI CO CPOKAMU TEPBOTO MOSIBIEHUS JIbJA, a TAKXKE CYMMOU Tpaayco-
JTHEll MOp03a, HAKOIIJICHHO OT JaThl TIEPBOTO TOSIBJIECHUS JIbIA 10 JAAThI ITOSBICHUS
YyeThIpex0a/uTbHbIX JIbA0B. CyMMa rpaayconHeil MOpo3a MOXET ObITh OIpeaesieHa Mo
JaHHBIM METEOPOJIOTUYECKOTO MPOrHo3a. MoXeT ObITh YyCTAHOBJIEHA CBSI3b TaKXKe
JaThl TIEPBOTO TOSIBJICHUSI JibJia 1 COOTBETCTBYIOIIEH CYMMBI TPallyCOHE MOpo3a C
TaKMMHU JIETOBbIMU (ha3amMu, Kak IMOsIBJICHUE MpUIiasi, TIOJTHOE 3aMep3aHue pailoHa
MOpsI, MOSIBJIEHUE JibJa CIUIOYeHHOCThI0 9—10 6anioB, JOCTUKEHUST TOJUIUHON Jibaa
TeX VI MHBIX 3HAUEHU N U T.]I.

[Mpn 3TOM B KayecTBE JAOMOTHUTEIBHBIX TTPEIUKTOPOB MOTYT UCITOJIb30BaThCS B
KaXIIoM KOHKPETHOM cJiydae U Apyrue napamerpsl. Tak, [jisi 00pa3oBaHus Mpumnasi, a
TaKKe ISl TIOJTHOTO 3aMep3aHusl MOpPSI CYIIIeCTBEHHO BiUsiHUE BeTpa. Eciu criokoii-
Hast MOpO3Hasl noroja OyAeT yaep>KUBaThCs JOJTO, TO paifOH MOABEPTHETCS 3aMep3a-
HUI0. B TpoTUBHOM cjlydae TIOIHSIBIINIACS BeTEp OYIET MPEIsITCTBOBATh CMEP3aHUIO
JIEISTHBIX MOJIel M 00pa30BaHMIO TIPUTIasl.
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4.3.1.2. KpamiocpouHulii npoeH03 noA0NCeHUs. KPOMKU Ab0a

IMpu KpaTKOCPOYHOM TPOTHO3€E MOJIOXEHMST KPOMKH JIbJa TaK e, KaK M Mpor-
HO3€ J1aT JISAOBBIX SIBACHUI, U3 HECKOJIbKUX (DaKTOPOB BIOUPAIOT I1aBHbIE. 7151 Me-
KOBOJIHBIX PaiilOHOB MPOTHO3 TTOJIOXEHUSI KPOMKU JibJla B OCEHHE-3UMHMI TIEpUO/
OCHOBAaH Ha yyeTe MOoTeph Teria 4yepe3 MOBEPXHOCTh MOPSI.

Metoa nporHo3a noJjIoXKeH!s KPOMKHU JibJia B ceBepHoii yactu Kacnuiickoro Mo-
ps, pazpadotaHHbiil O. . [llepeMeTeBCKOM, OCHOBAH Ha OMpPeAeJeHUN MOJOXEHUS B
MOpE U30TEPMbI, COOTBETCTBYIOILIEH TeMITEpaType 3aMep3aHust Boabl [126, 168].

JI1s1 BBIUMCIEHUST TeMIIepaTypbl BOJAbI HEOOXOMUMO pacIiojiaraTb MaTepuaia-
MU TUAPOMETEOPOJOrNYeCKUX HAOMIOAeHUI: HaYaJlbHbIM paclpeaeeHUeM TeM-
rnmepaTypbl BOABI, IPOTHO3aMU TeMIlepaTypbl Bo3ayxa. [1o yKa3aHHBIM MCXOIHBIM
JAHHBIM MOXHO 3a Mepuoa 5—6 CyT pacCuMTaTh U3MEHEHUsSI TeMIepaTypbl BOIbI
no ¢gopmyie:

AT, =AQ /(Ch,,), (4.18)

rae AQ — moTepu TeIia 3a CyTku; A, — IiyOuHa nepemeinBanus; C — Teruioem-
KocTh Bogbl. Mcnonb3ys aty dopmyny, O. U. lllepemeTeBckast pazpaboraia MeTO
MPOTHO3a MOJIOXEHUST KPOMKMU JibAa B ceBepHOU yacTu Kacnuiickoro mMops.

B ocenHuii mepuoa B MeJKOBOIHBbIX paiioHax Kacnuiickoro Mops BOJIHOBOE
nepeMelIrBaHue JOCTUTAeT JHA, TOATOMY MIyOMHA MEepeMEelMBaHUS TPUHUMAETCS
paBHOIi T1yOMHe MecTa. PacueThsl BeayTcs MOCIEA0BAaTENbHO OT CYTOK K CYTKaM J0
TeX Mop, MOKa TeMIepaTypa BOAbl HE CTAHET PaBHOU TeMIiepatype 3aMmep3anusi. [Ipu
3TOM MOTEPU TeTuia MOPEeM MPUHUMAIOTCS MPOMOPLUUOHATBHBIMU PA3HOCTU TEMIIE-
paTyp BOAbI U Bo3ayxa. JlJist TOro 4TOOBI OT pacyeTa MepeiTr K MPOrHo3y, HEOOX0IUM
TPOTHO3 TEMIIEpaTypPhl BO3IyXa.

Ecnu meton mist Kacnuiickoro Mopsi OCHOBAaH Ha y4yeTe JIOKAJIbHbIX (PaKTOPOB,
TO MeToj mporHo3a st OxoTckoro Mopsi, pazpaboranusiii B. H. flkoBneBbiM, mipe-
JycCMaTpUBAeT yU4eT aTMOC(EepHBIX MPOIIECCOB Ha OOJIBIINX TTpocTpaHcTBax [219]. U3-
MEHEHUE JIEAOBUTOCTU U MepeMellleHre KPOMKU Jiba B MOpe 00YCIOBIEHbI TOTEPSI-
MU TEIUIa Yepe3 MOBEPXHOCTbh MOPS, BETPOBBIMU YCIOBUSIMU, BIUSHUEM TEYEHUINA.
J71s1 OLeHKU TeriooOMeHa Mops ¢ aTMOC(EPOIl U yueTa BIUSHUS TEUCHUI UCTIONb3Y-
IOTCS TIOJIST TaBJIEHUS U TEMIIEPaTypbl BO3IyXa HAl MOPEM.

IMong aTMocdepHOro naBjieHU U TEMIIEPATypbl BO3AyXa MPEACTABISIUCH aHa-
JuTUudecku B Bue psanoB Yeosimesa. KoaddUneHTHI psiia UCHOIb3YIOTCS B KA4ecT-
BE apIYMEHTOB B ITPOTHO3€ MOJIOKEHUS CPEAHEACKATHBIX KPOMOK JIbJA.

J1 mony4eHUs KOJMYECTBEHHOM OLIEHKU CYPOBOCTU 3UMbI TEPMUYECKUE TO-
KazaTejlu CyMMUPYIOT, HAYMHAas C MepPBO AeKaabl AeKaops. [paaueHTHbIe TeYeHUS
YUYUTBIBAIOTCS 3a MEPUOJ C Hayaja YCTAHOBJIEHUS 3UMHET0 MyCCOHa (C TepBOii ae-
Kaabl nekaopst). Apeiid nbna onpenensiercss BETPOBBIMU YCIOBUSIMU 32 MEPUOJ pac-
YyeTa MOJIOXKEHUs KPOMKMU Jibla (WJIM 3a MEePUOJ, HEMOCPEACTBEHHO MPEIIIEeCTBYIO-
LU PACYETHOMY).

IMons atMochepHOTO NaB/eHUs, TeMITEpaTypbl BOJbI U KPUBbIE, COOTBETCTBYIO-
LIME MOJOXEHUIO KPOMKU JIbAA, BBIPAXAINUCh AHAIUTUYECKU B BUIE PSIOB MO MO-
JauHomaM YeObiniesa. [1pornos nepsbix KO3(hGULMEHTOB pasioxeHus A, — A, npe-
CTaBJIIET CAMOCTOSITEIbHBIN MHTEPEC: KaXIbI U3 HUX XapaKTepU3yeT BaKHbIE OCO-
OeHHOCTH pacripeneieHus abaa (puc. 4.15).
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KoabduuuneHt A,xapakrepusyer, Ha- 140 150 160
mpuMep, O6LIMII 3amac Jba B MOPE U MO- /-/'R//‘}
JKET pacCMaTpUBAThCs B KAUECTBE IOKa3aTe- 60
JIsL IEMOBUTOCTH. 3HaUYeHue KoadduireHra
A, BbIpaXaeT MHTEHCUBHOCTDL ApeiidoBoit
COCTaBJISIOLIEN. 6

WHoit moaxo K pacyeTy repeMeIeHust .
rpaHull JbIoB y o. CaxaJluH NpUMeHuUIa
10. . byonukosa. OHa nmpousBeia pacueT
noJjieit apeiica ibpaa B ABMXKYIIMXCS LIMKIIO-
Hu4eckux cucreMax. [TockosnbKy Hanbosee
3HAYUTEJbHOE CMEIIeHNEe KPOMOK IPOUC-
XOJUT MPU MPOXOXIEHUU TIYOOKUX LIUK-
JIOHOB, pacyeT apeiida JbIa Mpou3BOINI-

50

- A

CA IS TUTIOBBIX IIUKIOHUYECKUX CUCTEM. seesean A,
OCOGEHHOCTh MCIONBb30BAHHON THITH3a- )2 —-—4,
LMY 3aKJI0YAETCS B TOM, YTO OCPEIHEHUE

0apUYECKMX CHCTEM ITPOU3BOAMIOCH HE B Puc. 4.15. Anasumuueckoe

reorpadUYeCKUX KOOPAUHATAX, & OTHOCH- npedcmasnenue KpoOMKU Ab0d
TEJIBHO LIEHTPOB IIUKIOHUYECKUX CHUCTEM. 6 Oxomckom mope

Kputepriem npu TMNU3aUMK CIYXUIW 1aB-

JIEHWE B LIEHTpe LMKJIOHA, OapMuecKUii IpagueHT U YMCIIO M300ap B LIUKIOHE. JIjs
KaXkIIOTO TUIIA [IUKJIOHOB BBIYMCIISIUCH CTATUCTUYECKHE XapaKTepUCTUKU: CKOPOCTh
Y HalpaBjieHUEe ABMXEHUsI, TOBTOPSIEMOCTb OIpPeNeJeHHbIX 3HAUYEHUI CKOPOCTH,
MPOIOJIKUTEIbHOCTD NMPeObIBaHUS IIMKJIOHA B pa3HbIX paifoHax u ap. [1o BeTpoBbIM
MOJISIM PA3IMYHBIX TUIIOB IIMKJIOHOB 110 YPaBHEHUIO IS pacyeTa apeiida Jbaa TUIia
(4.5) paccuuThIBAIOTCS BEKTOPHI Aperida Jbaa.

4.3.1.3. Cmamucmuueckas modeas JIBHUTMH oas pacuema komniaexca 1e008bix
Xapaxkmepucmux

B mocnenHue roanl B CBSI3U C CO3AAHMEM PETrMOHAIBHBIX BEIUMCIUTEIbHBIX 1IEHT-
POB U LIMPOKOTO PACIpOCTPAHEHMS IIEPCOHATIbHBIX BHIUMCIUTEIbHBIX CPEICTB CTAIU
pa3pabaThIBaThCSI M PEAM30BbIBATLCS CUCTEMbl aBTOMATU3MPOBAHHOTO IIPOTHO3a Jie-
JOBBIX XapaKTepUCTUK B KoMIuiekce. Tak, B JlalbHEBOCTOYHOM HAy4HO-UCCJIEI0Ba-
TEJILCKOM TuapoMeTeoposiornueckoM nHetutyte (ABHUIMMUWN) nng aksatopun OxoT-
CKOI'0 MOpsI pa3paboTaHa Takasi CUCTeMa, KOTopasi II03BOJISIET C 3a0JIarOBPEMEHHOCThIO
OT OIHOI JeKaIbl 10 OJHOIO Mecsiia U 0oJjiee MPOrHO3UPOBaTh KOMILIEKC JIEIOBBIX
XapaKTEePUCTUK: CIUIOUEHHOCTD, MOJIOXKEeHNE KPOMKHU JIbJa, JIEAOBUTOCTb U ap. [154,
168]. st aT0# LIeau ObLI CO3aH apXuB MCXOAAIIeH nHMOpMaLMK 3a epuo ¢ 1969 .
10 HacToslee BpeMsl. B 0oCHOBY crcTeMbl ObUIM MOJIOXKEHBI (DM3UKO-CTaTUCTUICCKUE
MOJIE/IM IIPOrHo3a. B KauecTBe MCXOAHBIX JaHHBIX JJISI IIPOrHO3a UCIIOIb30BaIUCh:

® KapThl JIEIOBBIX aBUapa3BeIoK;

® KapThl MPU3EMHOI0 aTMOC(HEPHOTO AaBJICHMS U OapuiecKoii Tororpachuun Hajm
CeBepHbBIM TOIYLIAPUEM;

® TaHHBIC O TeMIIepaType BOAbI M BO3AyXa IO MPUOPEKHBIM CTaHIIUSIM OXOTCKO-
0 MODSI;

® CIIYTHUKOBbIE CHUMKMU JICISIHOTO IIOKPOBA.
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Kpomka nba npencraBisieTcsl MOJOXEHUEM €€ XapaKTepPUCTUK M3ruOoB, hUK-
CUPYEMBIX JIydaMu, BBIXOJSIIMMM U3 3apaHee BbIOpaHHOU pernepHOil TOUKU B paiio-
He KypuibCcKoii Tpsiibl B HalpaBJIeHUSIX Ha CEBEp, CeBepo-3araj, 3araj, oro-3amnaj.
ITo BbIOpaHHBIM HaIlpaBJIEHMSIM ITPOBOAMIACH BHIOOPKA €XXeAeKaTHbIX ITOJTOXKEHUI
KPOMKM JIbJIa 3a TIEPHUOJ C IeKadpsI 1o Maii.

[Tosist Tpex JemOBBIX 3JEMEHTOB (CIUIOYEHHOCTh, BO3pacT, (popMbI Jibaa) 3a-
naBayuch 1Mo 50 cpaBHUTEIBLHO OXHOPOIHBIM pailoHaM, Ha KOTOPbIe pa30MBaIOCh
OXO0TCKOE Mope, a CpeHUe JAeKaJHbIe OIS IPU3eMHOTO JaBJICHUS U FeOlOTeHIIMAala
H,,, cHuManucp ¢ cuHONTHYECKMX KapT 10 50 ToYKaM, pacroNOXeHHbIM B a3UaTCKO-
aMepukaHckoM cekTope CeBepHoro mnoyinapus. Mcroib3oBaiuch TakxKe MacCUBbI
cpenHel neKaaHoW TeMIepaTypbl Ha 18 mpuOpexXHbIX cTaHuusx. CpeaHss AeKaaHast
TeMIlepaTypa BOJIbI 3a/1aBajlach IO JaHHBIM YeThIPEX CTaHIIMIA.

Cxema IpoTrHO3a COCTOMT M3 Tpex 3TanoB. Ha mepBoM srarie Bce MCXOIHbIE MO-
JisI, COepKalllkecs] B apXvBe, MPeo0pa3oBbIBAIOTCS MTOCPEACTBOM Pa3IOXEHUS I10
€CTEeCTBEHHBIM OPTOTOHAJbHBIM (DhyHKIIMSIM. Ha BTOpOM 3Tare ImpoBOAMTCS OTOOD
MPEAUKTOPOB, IJISI KOTOPBIX CYIIECTBYET TECHAasl KOPPEISILIMOHHAS CBSI3b C IIPOTHO-
3UPYeMbIMM 3JIEMEHTaMU JIEAOBOro pexuma. Ha TpeTbeM 3Tare oToOpaHHBIE CBS3U
KCTIOJIBb3YIOTCS JUISI IIPOTHO3a IT0JIei JIeI0BbIX XapakTepucTuK. [Tocie aToro aenatorcst
CTaTHCTHYECKasl OlleHKa IPOrHO3a, ompenesieTcs ero 3(h(heKTUBHOCTb IO OTHOIIIe-
HUIO K KIIMMAaTUYECKOMY U MHEPLIMOHHOMY TIPOTHO3Y.

Takum oGpa3oM, IIpU KaXIOM IPOrHO3e MHMOpMaIMs YaCTUYHO WIM TTOJHO-
cThio obHoBisieTcss. C 1ieJiblo TPOBEPKU METOJa Ha He3aBUCHMOM Marepualie Co-
CTaBJISUTUCh TIPOTHO3bI CPEIHET0 JeKATHOIO PACIIPEAC/IEHUS JICIOBBIX 3JIEMEHTOB 3a
1982—1983 rT. ¢ 3ab61aroBpeMeHHOCTBIO 1—3 nexazbl. Becero 6110 mojydeHo okosio 60
MPOTHOCTUYECKUX MOJIeH IIsT KaxKa0ro 3jeMeHTa. B tabi1. 4.8 mpuBonsarcst ocpeTHeH-
HbIE XapaKTePUCTUKM YCIIENTHOCTH, TIOJYYeHHBIE IT0 BCEMY aHCaMOJTIO TIPOTHO30B.

Tabnuua 4.8
Xapaxmepucmuku ycneuwHocmu npoeHo3a noaeil 1e008uix snemenmos ¢ OXomckom mope
no pe3ynbmamam onepamueHslX UCHbIMAanuil Ha Hezagucumom mamepuane 1982— 1983 ze.

OnpasbiBaeMocTb, % DddexTuBHOCTD, %
IIporuosupyembiii| 3adnaro- ~
3JIeMEHT BPEMEHHOCTD Pusuo .. | Inepumonnsiii | Kmamatuyeckuii | Cpasnenue | CpaBHenune
CTATHCTHYECKHIA weton (V1) werox (K) oW cK
MeTOojL
1 nexana 87 68 61 19 26
Kpomka b2 2 nekabl 81 46 61 35 20
3 nekapl 77 38 61 39 16
c 1 nexkana 81 74 64 7 17
m’;’:’“e“"““ 2 fexabl 77 63 64 14 13
3 nekassl 70 54 64 16 6
1 nexkana 84 82 78 2 6
Bospacr bna 2 nexamibl 82 77 78 4
3 nekajpl 81 71 78 10 3
1 nexana 85 82 79 3 6
Dopmbl b1 2 exabl 84 81 79 5
3 nexanbl 81 74 79 2
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4.3.1.4. Cpednecpounniii npoeHo3 pacnpedenenuss 1b0a 8 apKmu4eckKux Mopsax

MeToauKa cpeaHEeCPOYHOIo MPOTrHO3a paclpeaesieHus Jbla B apKTUYECKUX
MODSIX ¢ 3a01aroBpeMeHHocThIo 10 10 cyT Obl1a pa3paborana B AAHUUN A. JI. Co-
KoJioBbIM U FO. A. TopOyHOBBIM. AHAJIN3 JIENOBBIX YCIOBUIA B IETHUI MEPUOJ TTOKa-
3ajl, YTO U3MEHEHMUSI B paclpenesieHUuu JbI0B MPOUCXOAAT TJIaBHBIM 00pa3oM Mo
BIUssHUEM BeTpa. OCHOBBIBASICh HA 9TOM, OHU BBIIEIMIU JIJ11 KOHKPETHBIX paiilOHOB
TUITOBBIE CXeMbl aTMOC(HEPHBIX MPOLIECCOB, Kaxaash U3 KOTOPBIX XapaKTepu3yeTcs
nepeHocaMU ONpeAeIeHHbIX HanpaBiaeHUA. 1 KaXIoro u3 3TUX TUIIOB MOJyYeHbI
cXeMbl apeiida abaa.

DTHU cXeMbl Jal0T oblIee npeAcTaBaeHue o apeiide apaa. s ux getaauzanuu
B KOHKPETHBIX paliloHaX YTOUHSIJIUCh YIJIbl OTKJIOHEHUS npeiida oT uszobapuye-
CKOT'0 U 3HauyeHUs BETPOBBIX Ko3adhbdunueHToB. Ocodboe BHUMaHUE YAEISIJIOCH
NpuOpPeXHBIM pailoHaM, I'lle CYIIECTBEHHOE BIMSHUE Ha Apeiid oKa3bIBaIOT IIIy-
OMHa MOpPSI U oyepTaHUs OeperoB. YUeT BIAMUSIHUS TEYEHMI Ha COCTOSIHUE JibJa
MPOU3BOAMICS KOCBEHHO: (paKTUUECKMEe CMEUIeHMs B KaxXI0oM U3 8 pyMOOB co-
MOCTaBJISIUCh ¢ U300apUUYECKUM ApeiichoM U OMpPeaeIsIuCh MoNpaBoOYHbIe KO3(D-
(pULIMEHTHI.

CocraBjieHHe TTPOrHo3a 10 3TOI METOIMKE MPOU3BOIUTCS CICAYIOIIUM 00pa3oM.

B xauecTBe MCXOAHOU WMHGMOPMALMM MCIIOJb3YIOT MPOTHO3bI MOTOIbI Ha
8—10 cyT m KapTy (paKTUUECKOTo paclpeesieHUs Jbla B I€Hb COCTABICHMUS MPO-
rHo3a. ITo mporHocTuyeckoil KapTe pacrnpeneseHus aTMochepHOro IaBlIeHUS OM-
peIessIIoT TUIT TIpoliecca. 3aTeM MOoA0MParOT COOTBETCTBYIOLIYIO 3TOMY TUIY CXEMY
npeiida ibaa v 1o Heit onpenessoT npeodagapliee HarpaBieHUe ABUXKEHUS JbJa
1 BO3MOXHbIE U3MEHEHHUs ero rpaHull. CpaBHUBasI KapTy (GaKTUUECKOU JTea0BOM
00CTaHOBKM C HaOOPOM JIEIOBBIX KapT TaHHOTO TUIIa, MOAOUpPaIOT Hauboiee OIu3-
kuit aHasor. 1o aHasory onpeneisitoT AeTaiyd BO3MOXHOTO U3MEHEHHUS B pacipo-
CTPaHEHUU JbA0B, KOTOPbIe HanboJjiee BEPOSTHBI NPU JaHHON (DaKTUUeCKOu Jieao-
BOI 0OCTaHOBKE.

ITo nporHocTUyeckoit KapTe pacrpeaeeHus aTMochepHOTo JaBJeHUs pacCcuu-
THIBAIOT Apeii( Jibaa B y3/1ax pacyeTHON CETKU. 3aTeM MO MCXOMHOM KapTe Jel0BOi
00CTaHOBKHU OMPEIEISIOT MOJOXEHUE TPAaHUI] MACCUBOB U KPOMOK JIbJia U BHIOMPAIOT
COOTBETCTBYIOIIIME CXeMbI IIPe00IaIatoIero HalmpaBiIeH!UsI CMELIEHUSI KPOMOK JIbaa 1
rpaHUIl MPU OIpeaeJIEeHHOM HalpaBieHUU u3obapuueckoro apeida. Jdanee yrouHs-
I0T paHee BHIOpaHHbBII aHaJIOT.

TakuMm 06pa3oM, KpaTKOCPOUHBIN MPOrHO3 pacnpeneaeHus Jbla OCHOBaH Ha
yJeTe BETPOBBIX YCIOBUU C HMCIOJIb30BAaHUEM TUIIM3alliW, aHAJOrOB U KOCBEHHOTO
y4deTa BIUSHUS TEPMUIECKUX (PAKTOPOB.

IIpu pacuere npeiica abaa BaxKHBIM SIBJASETCS OIpeaeeHue BETPOBOIO KO-
a¢hduLIMeHTa, BbISIBASHNE 3aBUCMMOCTUA 3TOro KoadduilmeHTa oT XxapaKTepUCTUK
JiensiHoro nmokpoBa. M3BeCcTHO, YTO BeTpPOBOM KOAGGUILIMEHT U YroJl OTKJIOHEHUS
npeiida nbaa oT U300apbl 3aBUCIT OT CIIJIOYEHHOCTHU Jibaa. C yBeIMUYEeHUEM CILIO-
YEHHOCTHU 3Hauy€HHE BETPOBOro Koa((uilmeHTa MeHsIeTcsl HeoOMHO3HauYHO. Mak-
CUMaJIbHble 3HaYEeHUs BETPOBOro KoadduumenTa (K,) u yria otkinonenus apeida
JibJa OT BeKTopa BeTpa («), Kak nmokaszana A. fJI. HukonaeBa, xapakTepHbl s Jibaa
CILUIOYEHHOCTBIO 4—6 OamoB. CpenHue BeTpOBble KOI(MGUIIMEHTHI TIPU CILIOYEH-
HOCTHU 4—6 GayToB OOJIBIIIE, YeM IIPU CIUIOYEHHOCTH 1—3 u 7—10 Ga/ioB, COOTBET-
CTBEeHHO, B 1,24 1 1,65 paza.
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4.3.1.5. Ilpoero3wvl 6eceHHUX 1€008bIX S8ACHULL

IMpu pa3paboTKe METOMOB MPOTHO3a BECEHHUX SIBJICHUI B KaueCTBE MPEIUKTO-
POB YacTO MCTOJIB3YIOTCS IAaThI ITepexo/ia 00 CpeTHeCYyTOYHOI, JINOO JTHEBHOM TEM-
nepatypsbl Bozayxa yepe3 0 °C, MakcuMaibHast 3a 3MMYy TOJIIIIMHA JIbla, HAaKOTUIEHHAsT
3a 3UMY CyMMa IrpaaycoiHeil Mopo3a, CymMMa I'pajycofHeil Teria 3a mepuoj oT Hayaia
JIEIOTasTHUST IO MOMEHTA BCKPBITHSI.

[MporHocTUYECKUE 3aBUCMMOCTH JIJISI IPOTHO3a BCKPBITHS ¥ OUMIIIEHHUST OTO JIbJa
¢ yueToM 3Tux ¢pakTopoB 0butH ocTpoeHsl E. M. CayckaHn s paitonoB Kacnuiicko-
ro, AzoBckoro u YepHoro mopeii [175].

IMpu cocraBieHUU TTPOTHO30B BECEHHUX JICJOBBIX SIBIEHUI HEOOXOIUMO ycTa-
HOBUTbH MOMEHT, KOTJIa JieJl TOCTUTAeT MaKCUMAaJIbHOM TOJIIIIMHBI 1 HAYHETCST €ro Tasi-
nue. E. M. CyckaH 3a Hauajo TassHUs Jibla TPUHUMAeT MOMEHT YCTOMYMBOTO IePeXo-
Ja TeMmrnepatypbl Bo3ayxa yepe3 0 °C B 13 yacos.

ABTOpPOM OblJIa YyCTaHOBJIEHA CBSI3b MEXIY JaTaMM JOCTHXXKEHUSI MaKCUMallb-
HBIX TOJIIIMH JibJIa U Mepexoaa TeMrepatypbl Bo3ayxa uyepes 0° B 13 yacoB. CyuiecT-
BOBaHME CBSI3M TAKOTO poja OOBSCHSIETCS TEM, YTO CMeHa 3HaKa CyMMBbI TTOTOKOB
Teruia Yepe3 MOBEPXHOCTbD JIEASTHOTO TTOKPOBa C OTPUIIATEIBHOTO Ha TOJOXUTEIb-
HBIIl TIPOMCXOIUT TP TOJOXUTEIbHBIX JHEBHBIX TeMIlepaTypax BO3/ayXa, Haxe
€CJIM CPeHECYTOUHbIE 3HAYEHUsT TeMITepaTyphbl ellle OCTAIOTCSI OTPUILIATEILHBIMU.
JIHEeBHBIE TOJIOKUTEIbHBIE TeMITepaTyphbl BO3/1yXa MPUBOIAIT K TOMY, YTO MOBEP-
XHOCTbD Jibla CTAHOBUTCS PBIXJIOW, YIJIYOJIEeHUS 3aIlOJHSIIOTCS Tanioi Bogoid. OT-
puIaTeIbHbIe HOYHBIE TEMIIEPaTyphbl MPUBOIAT K 00pa30BaHUIO TOHKOM JIeAsTHOU
KOPKM, KOTOpasli cCO3/1aeT TaK Ha3biBaeMblii MapHUKOBBIN 3G PEKT. DTOT 3hheKT
3aKJII0YaeTcsi B TOM, YTO JieJsTHasi KOpKa MpoIyckaeT KOPOTKOBOJIHOBYIO paava-
W10 W HE TMPOIyCKaeT IJIMHHOBOJHOBYIO, MHBIMU CJIOBaMU, TeMIIeparypa Jibaa U
TeMrepaTypa BOJIbI TIOJIO JIIOM ITOCTENEHHO TMOBBIIIAOTCsA. [1oaTOMy HOCTaTOYHO
000CHOBaHHBIM MOXHO CUYUTATh, YTO MOMEHT Tlepexoja TeMIepaTypbl BO3ayxa ye-
pe3 0 °C B 13 yacoB coBmagaeT ¢ MOMEHTOM JOCTUXXEHUS JIbAOM MaKCUMaJbHOM
TOJIIIMHBI U HavaJia TasTHUSI.

CpoKM BCKPBITUS Y OUUIIEHUSI MOPSI OTO JibAa B 3ABUCMMOCTU OT TOJIIMHBI JibAa
¥ BpEMEHM Hayvajia JIEAOTassHUsI MOXKHO OTPEICIUTh C TTOMOIIBbIO MPOrHOCTUYECKUX
CBSI3E.

DTOT cnocod MPOTHO3a MO3BOJISIET 000UTUCH (haKTUUECKUMU JTaHHBIMU U He
npuderaTh K UCIOJb30BAHUIO METEOPOJOTUIECKOTO MTPOTrHO3a. Takoi MOAXOo/ JaeT
YIOBJIETBOPUTEbHBIN PE3yJIbTaT JUIIb B CJIydae, KOra METeOPOJIOTUIECKIE YCTIOBUS
MaJIo MEHSIIOTCS OT Tofia K TOAY M OCTAlOTCsI OJTM3KUMU K CPEIHUM yCJIOBUSIM. B meii-
CTBUTEJIBHOCTA aTMOC(hEPHBIE MPOLIECCHl B pa3HbIe TOIbI Pa3BUBAIOTCS MO-PA3HOMY.
CoOoTHOIIIEHNE MEeXJIy OTAEJbHBIMU COCTABJISIOIIMMHU TEIIOBOTO OajiaHca MoBepX-
HOCTH JIbJIa, OT KOTOPOTO B 3HAYMTEJIbHOW Mepe 3aBUCUT MHTEHCUBHOCTD JIEOTas -
HUSI, MEHSIETCS B OOJIBLIINX TIpeeiax.

IMpuToK Teraa Ha TOBEPXHOCTD JIbla MOXHO XapaKTepr30BaTh CyMMOM ITOJIO-
SKUTEJIbHBIX CPEIHECYTOYHBIX TeMIlepaTyp Bo3ayxa (CYMMOU I'paaycomHeil Teruia).
CorocTaBiisisi TOJNIIMHY CTasiBIIETO Jibja ¢ CYMMOM IMOJIOXUTEJbHBIX TEMIIEpaTyp
BO3/IyXa ¢ MOMEHTA JOCTUKEHMS JIbIIOM MAaKCUMaJbHOW TOJIIIMHBI O MOMEHTA €ro
ucue3HoBeHus, E. M. CayckaH rnoJjiydnia ypaBHEHUE:

S(+T,)=1,4AH +c, (4.19)
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raoe X(+ TM) — CyMMa IOJIOKUTEIbHBIX CPeIHECYTOYHBIX TeMIepaTyp Bo3ayxa, Heo0-
Xoaumasi IUisl TastHUS Jibaa ToaiuHoit H, roe H B cM; ¢ — CBOOOIHBIN WieH, BeJIMUYMHA
KOTOPOTO pasjiMyHa JJIsl pa3IudyHbIX TyHKTOB HAOIIOIEHUSI.

ABTOpPOM TakxXe MOJYyYeHO ypaBHEHUE, CBS3bIBAIOIEEe CYMMY I'padyCcoaHeil Mo-
po3a 3a 3UuMy U CyMMYy T'paaycoaHell Terja, HEOOXOAUMYIO JJisl TastHUS JibJa MPOU3-
BOJIbHOM TOJILIIUHBIL:

L(+T,)=0,08Z(~T) (4.20)

3Hasi CyMMy I'palyCOAHE MOpPO3a 3a 3UMY, MOKHO OIPEIeIUTh CYMMY Ipamyco-
IHEH TeIuia, HeOOXOMUMYIO IUISI TasHUs Jibaa. I1o mporHo3y TeMmepaTyphbl Bo3myxa
MOXHO 3aT€M YCTAHOBUTbH ATy OUMLIEHMS MOPSI.

Hecko1bKo MHOM MOAX0I K IPOrHO3Y CPOKOB BECEHHUX JIEAOBBIX SIBJICHUI ITPU-
menun I1. 1. Hukudopos [168]. ViMm ucciaenoBaHa CBsI3b MEXAY TeMIIEPaTypoil BO3-
JyXa U TOJIILIMHOM cTasiBLIero Jibaa. [Ipeanonaraercs, 4To TeMIiepaTypa Bo3ayXa mpo-
MOPLMOHAIbHA KOJIMYECTBY TeIlla, HEOOXOAMMOrO Il TassHuUs Jibaa A Q:

AQ =kT, 4.21)
rae k — kod(p@UIMEHT MTPOMOPLUUOHATBHOCTH.

Ecan u3BecTHO KOJIMYECTBO TCIlJIa, IMMOCTYIIMBIICTO HA IMMOBEPXHOCTDL JibJa, TO
TOJIIIMHY CTAABILICTO JibJa MOXKHO PaCCUYUTbLIBATD I10 (bOpMYIIC

AH =20 [(p) =kT,(3p,) . (4.22)

e A — yaeabHas TEMIoTa IIaBaHKs JIba; p, — IIOTHOCTD JIbJA.

Pacnionarast mporHo3oM TemIiepaTypbl BO3[yXa, 3Ty 3aBUCHUMOCTb MOXHO MC-
MOJIB30BATh JJIST TPOTHO30B CTAMBAHMSI JIbJA U AT BCKPBITUS U OYUIIICHMUSI.

PaccMoTpeHHBIE METOMBI AIOT HAWITYYIIHE PE3yJIbTaThl B TEX CJyJasiX, KOrna Ju-
HaMHuyecKKe (PaKTopbl He UTPAIOT CYIIECTBEHHOW POJIU B pa3pylIeHUH Jibaa. OmMHaKo
CWJIbHBIE BETPBI, 3HAUUTENIbHBIC KOJIEOAHWS YPOBHS, a[IBEKIIMS TeIIa TCUCHUSIMU CY-
IIECTBEHHO BJIUSIOT HA HACTYIUIEHWE CPOKOB JIGIOBBIX SIBJICHUI. BeTep u TeueHwms,
HarpuMep, B OMHUX CIyJasx BBIHOCSIT JIeA U MPUBOIST K PAHHEMY OYUIIIEHUIO MOPSI
OTO JIbJia, B IPYTUX — MPUHOCST JIeJ U 3aICPKUBAIOT CPOKU OUMIIICHHMSI.

Oco0y10 TPYIHOCTB TPEACTABISIET IPOTHO3 CPOKOB BCKPHITHSI. [ITOMMMO TpyIHO-
CTH yuyeTa BIUSTHUSI TUHAMUYECKUX (PaKTOPOB, HEJIEIKO OLIEHUTh M KOJMYECTBO Tell-
Jla, HeOOXOAMMOE JUTsI YMEHBIICHUST TONIIMHBI JIbIA 10 KPUTUIECKOM, MPU KOTOPO
MPOU30IIET BCKphITHE. M3BECTHO, YTO axke B OMHOM M TOM XK€ paiiOHE BCKPHITHE
B pa3HbIe TOJbI MPOUCXOAMUT MPU Pa3HBIX TOJIIMHAX Jibaa. OGHApYKeHO, YTO YeM
TOJIIIIE JIe K KOHILY 3UMBI, TeM TpU OOJIbIIEH TONIIMHE TTPOUCXOIUT U €TO BCKPBITHE.
[psiMast CBSI3b MEXIY STUMU BETMUMHAMM, TTO-BUIUMOMY, OOBSICHSIETCS TEM, UTO TIPU
GOJIBIION TOJIIIMHE JIbIA TPOLIECC CTAUBAHMS JIbIa TTPOJ0JIKACTCS I0JbIIE; TeMITepa-
Typa Jib/ia TIOBBITIIAeTCS BO BCEiA TOJIIE, M B KAKOW-TO MOMEHT OHA CTAHOBUTCS OJTN3-
KO# K Temmieparype TasHus. [1py 9TOM U3MEHSIETCST CTPYKTYpa Jiblia, B Pe3yIbTaTe
Yero MPOUCXOIUT €0 paspyllieHue.

[Ipu MpOrHO3MPOBaHUM BCKPBITHST PHXKCKOTO 3a/MBa B KauecTBE OCHOBHBIX (hak-
TopoB A. A. [Tactopc Ucrosb3yeT TOJIINHY JIbla, TEMITEpaTypy BO3IyXa, MoKa3aTeslb NH-
TEHCUBHOCTH TMOTEIUICHUsI (ITOKa3aTelb MHTCHCUBHOCTH — YaCTHOE OT JICJCHUS CyM-
MBI MOJIOKUTETbHBIX TEMITEpaTyp BO3MIyXa 3a Mepuojl OT repexona yepe3 0° 10 MOMEHTa
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BCKPBITHSI Ha YMCJIO THEi M cKopocTh BeTpa). Ilacropc moctpous rpacdyKu st Or-
penesieHrs] KOJIMYeCcTBa Telljla, KOTOPOe MOJDKHO HAKOIMUTLCS, YTOOBI MPOU30IILIO
BCKPBITHE 3aJMBa (B BUIE CYMM IOJIOXKUTEIBHBIX TeMIIEPaTyp), B 3aBUCUMOCTH OT
TOJIIIMHBI JIbJA U UHTEHCUBHOCTU TMOTEIUIeHUs. BbUI0 YCTaHOBIEHO TakKe, 4To, I0-
MMMO TEIIOBBIX MPOLIECCOB, Ha B3JIOM IIpUIIasl CYIIECTBEHHOE BIMSIHME OKa3bIBaeT
BeTep. MeX 1y TOJIIMHOM Jibla M1 CKOPOCTBIO BETpa, MPU KOTOPOI Jie/] B3JIaMbIBaeTCs,
CYIIECTBYET OIpeeIeHHOE COOTBETCTBHE.

Poib BeTpa B mpoliecce paspyiueHust npuras mokaszaHa 0. B. Tapoeesoim [168,
193]. UM ycTaHOBJIEHA CBSI3b TOJIIMHLI JIbJa CO CKOPOCThIO BeTpa, pa3pyllaroiiei
npunaii. [Ipu aHaiM3e BETPOBBIX U JIEAOBBIX YCJIOBUI Ha MOJISIPHBIX CTAHIIUSIX UM BbI-
SIBJICHO, YTO pa3pyIllICHUIO TIpUIlas MPEAIIeCTBYeT YCUJIEHUE BeTpa B TeYeHUE TIpel-
mecTByromux 8 gHei. [Tpuyem paspylieHue npurias yaiie BCero MporuCXoauT MpU OT-
JKMMHBIX BETpax, KOTOPbI€ BBI3BIBAIOT B JIEASTHOM IOKPOBE HANPSIKEHUs Ha Pa3pbiB.
Hanuble, noayyeHHsie 0. B. TapGeeBbIM, MpuBeaeHbI B Ta0. 4.9.

Ta6iuua 4.9
CKkopocmb omauCcUMHbIX 8empos, paspyuarouux npunail pazsuyroi moawurst (H), m/c
Paiion H, ou

60 80 100 120 140 160
[Mponus CaHHMKOBa 5 6 8 9 11 15
Mpgic YemocknH 5 6 8 9 12 >15
Mpeic buiaTrca 6 8 10 12 >15 >15
Mpic Imuara 7 9 12 >15 >15 >15
Mpbic Crepaurona 8 12 >15 >15 >15 >15

DTU JaHHBIE MOTYT OBITH MCITOJB30BaHBI IJISI KPATKOCPOYHOTO TPOTHO3a, TaK
KaK TI03BOJISTIOT T10 TOJIIIMHE JIbJa B BECEHHUI MEPUOL OINPEAEIUTh, KAaKOW JOJIKEH
OBITH BETEP IJIST TOTO, YUTOOBI TIPUTIAiA pa3pyILIMIIC.

4.3.1.6. CpednecpouHvle npocHO3bl NOSAGACHUS N160Q U OHUUEHUS MOPSI 0INO A160a

B TImapomeruentpe Poccum M. JI. AnapeeBbiM [14] Obin pazpaboTaHbl METO-
JIbl CPEIHECPOYHOTO MPOrHo3a (¢ 3a0JaroBpeMeHHOCThIO 10 10—15 cyT) mosBaeHUs
JIba Y OYMILIEHUSI MOPSI OTO JibAa MIJIT OCHOBHBIX IOPTOB POCCUNCKUX HEapKTHUYe-
CKUX MOpEM.

OcHOBHas1 KOHLIETILIMSI METOMIa CPeOHecpOUHO20 NPoeHO3a NosA8AeHUs Ab0a 3aKITIO-
yaeTcs B ciaenytouieM. I1o nMporHo3y Ha 7 CyTOK MOXHO OMpeneauTh AaTy mepexona
TemriepaTypbl Bo3ayxa uyepes 0 °C a1 cooTBEeTCTByOLLIEro nopra. Janee npeanona-
raeTcsl, YTo TeMIlepaTypa BOIbl B eHb Mepexoaa TeMrepaTypsl Bo3ayxa yepe3 0 °C B
3HAUYUTEJBHOM MEPE OIPEAEIISIECTCI TEMIIEPATYPO BO3AyXa 3a HEKOTOPBIA MHTEPBAII,
MPEeaIIeCTBYIOIIMI 3Toi gaTe. ONTUMAaJIbHBIN MHTEpBaJ, 32 KOTOPBI cileayeT OpaTh
CPEIHIOI TeMIepaTypy Bo3myxa, ONpeaessieTcsl Ha OCHOBE KOPPEISILMU MEXIy TeM-
nepaTrypou BOABI U CPEIHEN TeMIIEpAaTypOUl BO3dyxa 3a pa3Hble MHTEPBAJbl IIPEI-
LIECTBYIOLIETO Tepuoaa BpeMeHU. Takue 3aBUCUMOCTU ObLIM MOCTPOEHHBI ans 14
OCHOBHBIX poccuiickux moptoB mast 10, 15, 20, 25-cyTouyHOro ocpeaHeHUs TeMIe-
paTyphsl Bo3ayxa. Haunyuinuve cBsi3u nmoaydyunauch ajs 20 1 25-cyTouyHOro ocpe-
HeHUs TeMIiepaTypbl Bo3ayxa. [1pu aToM a8 10XHBIX Mopeit (UepHoe, A30BcKoe,
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Kacmnmiickoe) Hanbosee tecHbie ¢cBsi3u (R=0,60—0,65) monyunnuce ripu 20-cyTou-
HOM ocpeHeHuHU, a 1 ceBepHbIX (bapeHueso, benoe, bantuiickoe) — npu 25-cy-
tounoM (R=0,65-0,75).

ITo yMcxomHBIM JaHHBIM O CPEeIHEM TeMIlepaType BO3IyXa 3a ONTUMAaIbHbBINA WH-
TepBaJj, MPeAlIeCTBYIONINI 1aTe Tepexona TeMIeparypbl Bozayxa yepe3 0 °C, u mo
caMOI 3TOi 1aTe ObUIM ITOCTPOCHBI 3aBUCUMOCTH ISl TIPOTHO3a JaThl IIEPBOTO TOSIB-
JIeHus Jibaa B MopTy (T1ad. 4.10).

Tabmuma 4.10
Koppensyuonnbie 3agucumocmu 045 NPOSHO3A NEPB020 NOAGAEHUS Ab0A HA AK8AMOPULU NOPMA

O6ecrie4eHHOCTD
N [TopTt PacueTHast 3aBUCUMOCTb R MeTona
ipu §=0,80, %

bapeHiieBo Mope

1 | Hapbsti-Map J, =0,69T7"+0924T, +10 | 0,82 87

benoe mope

2 | Apxanrensck A, =085T>+094]T, +12 | 0,84 89

3 | Kemsp A,=1,04T>+0,794T, +11 | 0,90 92
banrtuiickoe mope

4 | C.-Tletep6ypr A =085T"+0,824T, +10 | 0,87 90

5 | Tanmuun A =1,06T"+1,134T,,+10 | 081 86

6 |Pura A =098T"+ 1,22IT, +6 | 093 94

7 | KamuHUHTpaI A =1,02 THE +0,984T ,+ 5 0,92 93

YepHoe mope
8 | Onecca J =0,92T"+0904T, +33 | 0,79 84
9 | Hukoaes A =0,62 Tazo +0,744T , + 35 0,83 88
A30BCKOE Mope

10 | Mapuynosnb A . =0,66 Tazo +0,934T , + 40 0,81 86

11 | Kepub A =0,78T"+0,644T, +55 | 0,85 89
Kacnuiickoe mope

12 | AcrpaxaHb A =095 Tazo +0,574T , + 19 0,80 84

13 | 0. Mckyccrsennpii | J =1,76 Tazo +0,594T ,+ 19 0,86 90

14 | o-Ba IMemnble A, =143 Tjo +0,844T,, + 18 0,98 98

3nech: R — kKoadhduumeHT Koppendaiumu; 6 — T0IMycTUMast OTpeITHOCTh, paBHas 0,80, roe o —
CpenHee KBaIpaTMIeCKOe OTKIOHEeHuE; [ ~— aTa epBoro noseieHus nbaa; 4T, — nata nepexona

Temnepatypbl Bozayxa yepes 0 °C B otcueTax ot 1 ceHTSI0ps; 7"20, ™ —CpeHsIs TeMIepaTypa BO3ay-
xa 3a npenuiectytouue 20, 25 cyT 10 nepexoia Temmepatypbl Bozayxa yepes 0 °C.

PaspylieHue ensiHOro mNokKpoBa U Mocjieaylollee OuuileHrue Mopsl OTO JIbAa OIl-
penesieTc:

— COCTOSIHMEM JIEISTHOTO MOKPOBa K Havajay paspylueHus (ToJLIMHA, CTPYKTypa,
COJIEHOCTb, 3arpsI3HEHHOCTb, HAJIMUKME CHEXXHOTO IMOKPOBa Ha JIbAY U JIp.);
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— TETUIOBBIM 0aJJaHCOM MOpPSI;

— IMHAMUKOU BOJ MOpsI (TeYeHUsI, CTOHHO-HATrOHHbIE SIBJIEHUSI, BETEP).

B ocHOBY MeTona cpednecpournoeo npoecHosa damsl oHUWEeHUsI MOPS OMO Ab0d ObLIU
MOJIOKEHBI CIEAYIOIINe (PU3NIECKUE TTOJIOXKEHUSI.

B BeceHHMII TIeproa B CBSI3U C YBEJIMYECHMEM IPUTOKA COJHEUYHOTO Teria K
MOBEPXHOCTU MOPSI TeMIIepaTypy MOBEPXHOCTH JIbJa MM CHEXXHOI'O MOKPOBa YXe
HEeJIb3sl OTOXECTBJISITh C TeMIIepaTypoil Bo3dyxa, Kak 3uMoii. Ha ocHoBe aHanm3za
JAHHBIX HaTypHBIX HAOJIOJCHUI 3a TastHUEM Jibla ObLJIO YCTAHOBJIIEHO, YTO OHO Ha-
YHAETCsI CBEpXy ellle MPU TeMIlepaType Bo3ayXa HeCKoJbKo Huxe HyJs. C npyroit
CTOPOHBI, COJIEHOCTh ITIOBEPXHOCTHOT'O CJIOS JIbla B BECEHHUI MepHuo1 ObIBaeT He3Ha-
YUTEJbHOU, U TeMmIlepaTypa TassHUS Jbaa 07u3Ka K HyjaeBoil. OnHako u3-3a paauva-
LIMOHHOT'O TIPUTOKA TeIlJla TeMIlepaTypa MOBEPXHOCTU CHEXHOTO MOKPOBa WJIM JIbla
HECKOJIbKO BBIILIE TEMIIEPATyphl BO3AyXa.

TastHue JibJia HAYMHAETCSI C MOMEHTA YCTaHOBJICHHUS ITOJIOXUTEIBHOTO TETUIOBOTO
OaJlaHCa Ha ITOBEPXHOCTH JICASIHOTO IMOKPOBa. B mpoliecce TassHUs BO JIbAY ITPOMCXO-
IAT CTPYKTYPHBIE M3MEHEHMUSI, MIPUIAIOIINE eMy TOPUCTOCTh M YMEHBIIAIOIINUE ero
MpOoYHOCTh. Ha MoBepXHOCTH Jiba Tajiasl BoJa 3aIloJIHIET BCe YIIyOJIeHUs, IIIePOXO0-
BaTOCTHU CIJIaXKMBAIOTCS, TOJIIMHA Jibaa yMeHblnaeTcsl. [10CKOIbKY OCHOBHOM ITPO-
LIeCC TastHUSI TIPOMCXOIUT B THEBHBIC Yachl, B KAYeCTBE MPEAMKTOpa Obljia BhIOpaHa
JaTa YCTOMYMBOTIO Iepexoia TemiepaTypbl Bo3ayxa dyepe3d 0 °C K MOJIOKUTETbHBIM
3HAYEeHUsM B cpoK 12 4 o [puHBUYY, onpenensiemast 1o 7-cyTouHoMy nporHosy. [1o-
JIydeHHbIE TPOTHOCTUYECKKE 3aBUCUMOCTHU MPUBEACHBI B Ta01. 4.11.

4.3.2. JloarocpoyHbie NPOTHO3bI JIETOBIX SIBICHUIT

[Ipu pa3zpaboTKe METOAOB JOJTOCPOYHBIX ITPOTHO30B MPUHSITO MPUASPKUBATD-
CS MIPEICTABIEHUI O TPEEMCTBEHHOCTU, MHEPLIMU, AHAJIOTUYHOCTHA U UMKJIUYHOCTHU
aTMocepHBIX U TUIpoJiorndyeckux npoieccon [13]. Hampumep, n1ocTaToyHO 4YETKO
MIPOCJIEXKUBACTCS IPEEMCTBEHHOCTD OT MPEA3MMbsl K 3UMe. 3aMEUeHO, YTO MEPUIM -
OHAJILHBIM TIpolieccaM B sHBape—deBpalie, 00yCIOBIMBAIOIINM YaCThle BTOPXKEHMUS
XOJIOJHOTO BO3[lyXa Ha €BPOIECHCKYI0 TEPPUTOPHUIO, TIPEIILIECTBYIOT MEPUAUOHAb-
HBIE TPOILIECCHl B OKTSIOpe—HOSI0pe, U HAIpOTUB, TIpeodiafaHne 3anagHoil LUPKY-
JISIIIMU B OKTSIOpe—HOSIOpe BJIeUeT 3a CO00I mpeobiagaHue 3TOM ke [UPKYJISIINU B
3UMHHE Mecsbl. MHepIMOHHOCTh 00ECIeYrBaIOT YCTOMUMBEBIE MTPOIIECCHl B OKea-
He ¥ aTMocdepe, HalpuMep, MaJONMOABUKHBIN 3MMHUI CUOUPCKUI aHTULIMKIOH
MPOBOLMPYET IJUTEIbHOE TTOCTYIUIEHUE XOJOAHOTO BO3AyXa HA aKBATOPUM H0KHBIX
mopeit Poccuu. Bonbinasg ycTOMYMBOCTh TeMITEpaTypHBIX aHOMAJIMI B OKeaHe OKa-
3bIBAET BJIMSIHME HA TEMIEpPATypy M BJIArocOAEp>KaHWE BO3AYILIHbIX MACC, ABUXY-
LIMXCSI HA MAaTEPUK.

PazBuTre cMHONTHYECKUX IPOIIECCOB B MaciuTabax ce30Ha UM Ha OOIIMPHBIX
MPOCTPAHCTBAX MO3BOJISIET BBISIBUTH KPYITHOMACIITAOHBIE TTPOIIECCHI.

B 3aBHCHUMOCTH OT BUIa JOJTOCPOYHOIO IMPOrHO3a JICAOBBIX SIBICHUM, Ompee-
JISIEMOTO CE30HOM, UCIIOJIb3YIOTCS Pa3JIMYHbIE PEAUKTOPBI, BXOISIIUE B MPOTHOCTH -
YECKUE YPABHEHUSI.

OCHOBHBIMU (haKTOpaMU, ONPEACIISIOIINMU CPOKHU TTOSBICHUS JIbJa B pailoHaXx,
r/ie HET MOCTOSIHHOM aiBEKIIMU TeTlIa TEYEHUSIMU, SIBJISIIOTCS TEIl1o3arac 1esiTeIbHO-
To CJIOSI B MOPE K Hayaly OCEHHETO OXJIaXA€HUSI U UHTEHCUBHOCTb OXJIAXAEHUS MOPSI
B OCEHHUE MECSIIIbI.
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Ta6muua 4.11

KOppe/l}lL;LIOHHble 3a6UCUMOCMU 045 npocHO3a oHUUuLeHUuA aKkeamopuu nopma

O06ecneyeHHOCThb
N [Mopr PacueTHast 3aBUCMMOCTh R MeTonia
nipu =0,80, %

BapenueBo Mmope

1 | Hapbstn-Map A,=0,62H +0,414T + 155 | 0,77 83

Benoe mope

2 | ApxaHTeIheK A,=0,37H +0,134T, +200 | 0,82 88

3 | Kemb A,=0,82H +0,274T, + 142 | 0,78 85
BanTuiickoe mope

4 | C.-Tlerep6ypr A,=0,13H +0,094T, +204 | 0,69 80

5 | TaqutuHH A,=0,74H +0,284T + 160 | 0,75 80

6 |Pura A,=0,02H4 +0,714T,,+ 108 | 0,72 78

7 | Kanunuurpan A,=0,34H +0,681T  + 82 0,83 89

YepHoe mope
8 | Omecca A,=0,93H +0,184T, +122 | 0,84 89
9 | Hukonaes A,=047H +0,354T + 119 | 0,78 84
A30BCcKOE MOpe

10 | Mapuynonb A,=1,06H +0,034T + 164 | 0,98 98

11 |Kepub A,=1,02H +0,014T  + 162 | 0,97 97
Kacnuiickoe mope

12 | AcrpaxaHb A,=0,39H +0,194T  + 136 | 0,71 77

13 |o-B Uckycersennniit | JJ, = 0,264 +0,194T + 152 | 0,69 76

14 | o-B [NeuHoi A,=0,30H +0,284T + 136 | 0,72 78

3nech: R — xoaduimeHT Koppensimu; § — OoMmycTUMast orpenTHocTs, paBHast 0,80, roe o —
CpeliHee KBapaTHIeCKoe OTKIOHEHHUE; /| — nata OuMIIeHust Mopst oTo Jibja; /[T,  — nata mepexoja
Temnepatyphl Bozayxa yepe3 0 “C B 12 4 mo [punBuyy B oTcuetax ot 1 cenTadps; H, — MakcumaibHast
TOJIIIMHA JIbJA, CM.
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,Z[IIFI BECEHHUX JIEIOBBIX ABJICHUI (TaHHl/Ie JIbAOB, BCKPLITUE N OYHUILIECHUE MODPA
OoTO J'H:I[a) HauOoJiee BaxXKHbIMU ApryMmeHTaMu CJIy>KaT KOJIUYECTBO JibJla, HAKOIIJICHHOE
MOPEM B TEUCHUE 3UMbI, U MHTCHCUBHOCTb BECCHHUX ITPOLIECCOB B aTMOC(I)epC, CBA-
3aHHBIX C YBEJIMYCHUEM ITOCTYIIJICHUA COJTHEYHOI'O TEILIa.

4.3.2.1. Jloneocpoutbie npoeHo3bl 0CEHHUX 1€008bIX AGACHUT U MOAUWUHBL 160A

Ot160p Hanbosee 3HEKTUBHBIX APTYMEHTOB OCYILECTBIISIETCS ITyTeM 00padboTKU
MMEIOIINUXCS PSIIOB THAPOMETEOPOJOTrHISCKMX HAOMIOACHUI ¢ TTIOMOIIBIO METOIOB
MaTeMaTUYECKOMN CTaTUCTUKMU.

MeTonuKy TOJTOCPOYHOTrO MPOTHO3a CPOK08 1e0000pa308anus 11eJ1ecoodpa3HO
paccMaTpuBaTh OTACIBHO JISI IPUOPEKHBIX MEJIKOBOIHBIX PAlOHOB M JJISI OTKPHI-
Toro Mops. g mpuOpexkHBIX paiilOHOB IMPOTHO3 OCHOBBIBAETCS HA yueTe TeIlI0o3a-
rnaca JIesiTeJIbHOTO CJIOSl Ha MOMEHT IIPOrHO3a, IoKa3aTesieM KOTOPOTO MOXET OBITh
TeMmIlepaTypa BOJIbl, ¥ UHTEHCUBHOCTU TEILUIOOTAAYM B MPEA3UMbE, BhIpaxkaeMoi
yepe3 TeMIIepaTypy Bo3ayXa OCEHbIO.

3HaAUYMUTEJIbHO CJI0XHEe pa3padoTaTh METOIMKY JOJTOCPOYHOIO ITPOrHO3a CPOKOB
TOSIBJICHUS JIbJa B OTKPBITOM MOpe. 31eCh, KpOMe TEeIJI0COAepKaHUS NesITeIbHOTO
CJI0S1 U UHTEHCHUBHOCTH TEILIOOTIAYM B aTMOChepy B IIPEA3UMbe, CleAyeT YYUThIBaTh
aIBEKIIMIO TeTUIa TCYCHUSIMM.

Takum o06pa3oM, MPOTHO3 CPOKOB MOSIBJICHUS JIbla B OTKPHITOM MOPE CTPOUTCS
Ha yyere:

1) Termo3amnaca aesITeJIbHOTO CJIOSI MOPSI;

2) anBEeKILMU TEIJIa MOPCKUMU TEUECHUSIMU;

3) MIHTEHCUBHOCTHM OCEHHETO OXJIaXKIEeHUS BOJI.

Jlenanuch MOMBITKY MPU pa3padOTKe METoAa MOJTOCPOYHOTO IMPOTHO3a MOSIB-
JICHUS JIbJa YYUTHIBaTh BHEITHUE TeJnodusndeckue GakTopbl, HaIIpUMep reoMar-
HUTHYIO BO3MYIIEHHOCTH ItaHeTsl [168]. JI. A. Butenbc u apyrue mcciaeaoBaTesin
BBICKA3bIBAJIU MPEIMOJ0XKEHNE O TOM, YTO C YBEJIMYEHUEM BO3MYIIIEHHOCT MarHUT-
HOTO TT0JIsI 3eMJIM yCTaHABIMBAETCS YCTOMYMBEIN 3aIlaHbINA IMepeHoC, a MPU YMEHb-
IIEHUU BO3MYIIIEHHOCTH B palioHe [peHiaHaumu obpasyeTcss 00J1acTh MOBBIIICHHO-
To JaBJCHMS, KOTOpasl, COSAMHSISACH ¢ A3OPCKMM aHTULIMKJIOHOM, 00pa3yeT rpeOeHb
JaBJIeHUsI, OJIOKUPYIOIIUI pa3BUTUE 3aragHoro nepeHoca. [Ipu 3ToM BeposSITHOCTD
MEPUAMOHAIBHON HUPKYJISIIUU BO3pACTAET, YTO JOJLKHO CIIOCOOCTBOBATh PaHHEMY
TOSIBJICHUIO JIbJIa Ha MOPSIX.

OcHoBbIBasiCh Ha 9THX npeactasieHusx, O. U. lllepemereBckas [168, 207—209]
pazpaboTajia METOM IOJTOCPOUYHOro IMPOTHO3a MOSBICHUS Jbaa Ha Mopsx. B xa-
YeCTBE MPEAUKTOPOB MCIOJIb30BAIUCh KOAPGUIIMEHTHI Pa3l0KeHUS MOJs aTMO-
chepHoro naBieHus Haa CeBepHBIM MOJYyIIapUEM IO €CTECTBEHHBIM COCTAaBJIS-
IOLIUM 110 PyHKUIMSIM KoopauHaT X U Y, KOoOUIMEHTHI pa3loXeHUsS aHOMaIui
TeMnepaTypbl Bonbl B CeBepHOUl ATIaHTUKE M MHIAECKCHl T€OMarHUTHOM BO3MY-
IIEHHOCTH.

[Tonst aHOMaIMii CPOKOB TIEPBOTO MOSIBICHUS JIbAa MPEACTABISIIMCH TAaKXKe aHa-
JINTUYECKU MTYTEM Pa3JIOKEHUS MX B PSIAbI 0 €CTECTBEHHBIM COCTaBistomuM. [1pu
3TOM CTPOMJIMCH MPOTHOCTUUECKHE 3aBUCUMOCTU KOX(DOUIIMEHTOB pa3aokeHUs
[10JI1 aHOMaJIMil CPOKOB IMOABIEHUs Jbaa (4) or Ko3hGULIMEHTOB pa3ioXeHUs
aBTyCTOBCKMX TI0Jeit aTMocdepHoro aapnenus Han CeBepHbIM momyimapuem (4”)
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1 Temrepatypbl Bonbl B CeBepHOii ATinanTuke (4), a Takxe OT MHIEKCa FeOMarHuT-
HOIi Bo3MYyLIeHHOCTH (K):

4] =f4] A" K (4.23)

O6mmue Koa(pGUUIMEHTH KOPPEAIUMU IJI9 TaHHOM 3aBUCUMOCTH BapbUpPOBaJIU
ot 0,69 o 0,91. OGecrie4eHHOCTh METOMA I10 pacyeTaM, BBIIIOJIHEHHBIM Ha 3aBUCHU-
MoM psze 3a 1948—1973 rr., cocraBmia 77 % ( mpu 6=c). 3a61aroBpeMeHHOCTh METO-
na — 0ojiee 2 MeCsIIeB.

0. U. lllepemeTeBCcKOI OB TaKXKe MPEMIOKEH METOJ IMPOTHO3a CKOPOCTH OX-
JnaxaeHus: Boasl Ha benom, bantuiickom u bapeHuieBom Mopsx. [IpuMeHUTENBHO K
MPOLIECCY OCEHHETO OXJIAXKIACHMS BOMBI, IS CKOPOCTH OXJIaXKICHUS BOABI 10 TEMIIC-
paTyphl 3aMep3aHMsI MOXKHO 3alMcaTh ypaBHCHME BUIA:

(T, —T,)/ At= Z O/l(cp,h), (4.24)

rae Af = t, — f, — IPOMEXYTOK BPEMEHM OT MOMEHTa MaKCHMaJbHOTO MPOrpeBa 10
TEMIIEpaTyphl 3aMep3aHus (B cyt); T, — CPeAHAS MeCAYHas TEMIIEPATypa BOJBI B 1€~

ATENLHOM CJIO€ B aBIyCTE, KOI/Ia TEMI03anac Mopsi Haubonpiuid; 7, — TeMrneparypa
P
3aMep3aHusT BOJIBI; Z O — cyMMa TeTUTOBBIX TIOTOKOB Ha TpaHUIIe pa3ziesia BOTa—BO3-
S
IyX 3a BpeMs Af ; ¢ — TEIJIOEMKOCTb BOJIbI; p, — TJIOTHOCTb BOJIbI; /# — IlyOWHa repe-
MeIIBaHUsI.
Ha psine Habmonenwuii ¢ 1944 o 1976 ©. mast 12 cTaHIMi MoTydeHa CPEaHSISt MHO-
TOJIETHSISI CKOPOCTh oxJaxkaeHus, paBHas 0,25 — 0,30 °/cyT.
JI7151 Kak10ro To/a MoJjisi CKOPOCTU OXJIAXKIIEHUST BOJBI OBbLIM Pa3JIOXKEHBI TI0 ec-
TECTBEHHBIM COCTaBJISTIOIINM 10 (hopMyIie

C(H) = B(t) +B()X,+B(OX,+ ...+ B, (DX,,, (4.25)

rae B, — cpeaHss CKOPOCTb OXJIaXI€HWs BOABI Ul pailOHa, B KOTOPOM BLIOPaHbI
nyHKThl (12 cranumit); B (7), B(?)... B, () — KO3hOULNUEHTHI Pa3I0XEHUS, MEH -
Ioleca ot rofa K roay; X, X,..., X, — ecTeCTBEHHbIE COCTaBJIAIOUINE, PACCYUTAH-
HbI€ TTI0 COBOKYITHOCTH 33 ToJieii, 3a1aHHbIX B 12 MyHKTax.

IIpu aTOM BAEMEHTapHOE I0Jie, COOTBETCTBYIOIIEE MEPBOM €CTECTBEHHOM CO-
CTaBJIsAOIIER X, XapaKTepU3yeT pasinyus B CKOPOCTH OXJTaXIEHUS BOIBI Ha 3arajie
U BOCTOKE eBporneiickoii yacti Poccun. Tlone X, naet npeacraBieHne o pasinduax B
OCEHHEM BbIXOJIAXKMBAaHUU Ha CEBEPE U I0re paccMaTpuBaeMoil 001acTH.

‘VpaBHeHUs AJIs1 MPOrHO3a CKOPOCTU oxjaxaeHus (4.25) BKiIovaloT B cebs1 Koa(p-
GunmeHTsl pasnoxenus B (1), B(7)... B(7), sapisomyecs GyHKUUAMU OT KObbu-
LIMEHTOB pasyIoxKeHUs MoJieli aHoManuii atMmocgepHoro aasieHust (BPi(f)), Temneparty-
pbl Bonbl B CeBepHOI AT/IaHTHKE (TWA), TeMrepaTtyphsl BoAbl B bapeHiieBoM Mope (TWE)
" Z — BEeJIMYMHBI, XapaKTEePUIYIOIIEH ITOJIOXKEHNE BLICOTHOM (DPOHTATLHOM 30HBI.

OcHOBHBIMU (DaKTOpaMU, BIUSIOIIMMU Ha Hapacmanue Av0a, SIBISIIOTCS TeMITe-
paTypa BO3[yxa, BbICOTA M TUIOTHOCTh CHEXXHOTO ITOKPOBA Ha JIbAY M MPUTOK Teruia
M3 TIYOMHBI K HYXKHEW MOBEpXHOCTH Jibaa. Haubosblliee BIMsIHME Ha HapacTaHue
JIbJIa OKa3bIBaeT TeMIlepaTypa BOo3yXa B XOJOIHBIN NMEepUo roja (CymMMa rpaaycoaHeit
Mopo3a). EcTecTBeHHO, UTO €€ BAUSHUE HAa CKOPOCTb HApacTaHUS JibJa YMEHbIIAETCS
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C YBEJIMYEHUEM TOJIIIMHBI JIbaa. YeMm Jied ToHbIIe, TeM ObICTPee IIPU IIPOYUX PaBHBIX
YCJIOBUSIX OyIeT MPOUCXOAUTh HapacTaHue JibJa, 1 HA00OPOT.

IlIupokoe pacrpocTpaHeHHe B JOJTOCPOYHBIX MPOrHO3aX HapacTaHUs JIbIa Mo-
Jyyuna asmnupudeckas ¢popmyna H. H. 3y6osa (4.9).

Tak Kak cymMMa OTpULATEIbHBIX TEMIIEpaTyp BO3AyXa BO BCEX IMITMPUYECCKUX
(bopMysIax pacCUMTHIBAETCSI IO METEOPOJIOTMYECKOMY IIPOrHO3Y, TOYHOCTb TAKMX pac-
YETOB ITOJIHOCTBIO 3aBUCUT OT TOYHOCTH IocieaHero. CieayeT OTMETUTh, YTO 00JIb-
IIMHCTBO TEOPETUIECKUX (POPMYJI, ITOIYUYEHHBIX B pe3yJIbTaTe ydeTa OOJIbIIOTO KOIM-
YecTBa BAUSIOMIMX (DaKTOPOB, B YIPOIIEHHOM BMIE OJM3KMU K dIMIMPUYECKUM (op-
myiaaM. Tak, B ucciaegoBanusix 0. I1. JlopoHrHA TOBOJIBHO MOAPOOHO PACCMOTPEHDI
YCJIOBUSI HapacTaHUsI TOJIIMHBI Jibaa. [Tocjie HEKOTOPBIX YIIPOIIEHUI OH ITOTYYMII
COOTHOIIIEHUE, HallOMUHaIoLIee Mo BuAy sMmnupudeckyo gopmyay H. H. 3y6oBa.
IIpenuxropamu B popmysie H. H. 3yboBa saBasieTcss cymMa rpaaycoaHeli Mopo3a 1 Ha-
yajbHas TOJILIMHA JibAa. B CBSI3M ¢ 9TUM MCIIOIb30BaHUE 3TON SMIIUPUUECKOU CBI3U
B Ka4eCTBE MPOTHOCTUYECKOI BO3MOXKHO TOJBKO MPU HAJTUYMU HAIEXKHOIO OJITO-
CPOYHOTO MPOrHO3a TeEMIIePaTyphl BO3/IyXa.

4.3.2.2. Edunbtii nodxo0 k paspabomke memoda 00420CpoHH020 1e008020 NPOZHO3A

Hecmotpst Ha To, 4TO Bce HeapKTUYECKUE MOPSI HAXOAATCS B Pa3IMYHBIX (DU3HU-
Ko-TreorpadpruecKrxX pailoHax, B UX JIEJOBOM peXXMMe MHOTO OOILIEero:

1. Ha Bcex HeapKTHUeCKUX MOPSIX HaOIoaaeTcs 00JbIIas JeaoBast MHEPLMS, 4TO
IO3BOJISIET 110 CPEIHEI 3a 3UMY JIEIOBUTOCTU BBIYUCIIATH CPEIHEMECIYHYIO.

B Ta6mn. 4.12 npuBeneHbl KO3(PMUIIMEHTHI KOPPEISILIMU MEXIY CPpeAHEMECIIYHOI
JIEAOBUTOCTBIO U CPEeIHEN 3a 3UMMY JIEMOBUTOCTBIO JUIST HEapKTUYECKUX Mopeit [168].

Ta6muua 4.12
Koagppuuyuenmot koppensyuu mexncdy cpednemecsuHoll 1e008UMoCcmbio
U cpedHeii 3a 3umy 1e008UMOCIMbIO 0151 HEAPKMUMECKUX Mopell

Mope JlexaOpb SnHBapb deppanb Mapr Anpelb
Benoe 0,40 0,59 0,72 0,78 0,67
banruiickoe 0,41 0,70 0,73 0,78 0,84
YepHoe 0,79 0,91 0,96 0,95 —
A30BCKOE 0,75 0,97 0,98 0,95 0,65
Kacmmiickoe 0,77 0,93 0,83 0,92 0,75
AnoHckoe 0,76 0,86 0,96 0,93 0,70
OxoTCcKOE 0,67 0,85 0,88 0,87 0,86
Bepunroso 0,45 0,81 0,92 0,90 0,97

Kak BunHO 13 Ta6i1. 4.12, Hanboiee TeCHasI CBSI3b MEXKIY CpeaHeil MeCSTIHOM Jie-
IOBUTOCTBIO M CPEeIHEH 3a 3UMY IIPUXOAUTCS Ha sHBapb—MapT. Ciie1oBaTeNIbHO, SCITU
C AOCTATOYHOM TOYHOCTBIO MpeacKas3aTb CPEAHION JEAOBUTOCTDb 3a 3UMY, TO MOXHO
cKa3aTb U O CpelHeill Mecs4yHOoi, He nmpuberasi K crelualbHOMY MOCTPOEHUIO MPO-
THOCTUYECKUX 3aBUCUMOCTEN.

2. [ToMOXUTETLHOM MM OTPULIATEILHOM aHOMAJIUM JICIOBUTOCTA Ha OMHOM MO-
pe, Kak mpaBuj0, COOTBETCTBYET TaKasl >Ke M0 3HAKy aHOMaJIus Ha IPYyruX MOPSIX JaH-
HoOTOo pernoHa. OCOOECHHO 3TO XapaKTepHO TSI FOXKHBIX €BPOTICHCKIX MOPEIA.
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3. CyiecTByeT AJOCTaTOYHO BbICOKasi Koppeasiius (KoahhULIUEHT KOppesiuu
0,75—0,80) Mexny JeJOBUTOCTbIO U MOJOXEHUEM KPOMKU JIbAa, JIEAOBUTOCTbIO U
TOJIIMHOM JIbIA.

4. KoHdurypamus cpegHeil MecsidHOM KPOMKMU JibJa 3a OTAC/IbHbIE 3UMbl UICH-
TUYHA CpedHEe MeCSTYHO MHOTOJIeTHEN (COOTBETCTBYIOIIETO MECSIIIA).

5. Yem Oosiblile 3ar1ac jbaa B MOpe, TeM 00JIbIle TOJIIMHA U TOPOCUCTOCTb JibJa U
TEM I03IHEE OYMCTUTCS MOPE OTO Jibja.

Bce 310 naeT BO3MOXHOCTb €IMHOIO MOAX0Aa K pa3paboTKe MeToia T0JIrocpoy-
HOTO MPOrHO3a JIETOBUTOCTU U APYTUX XapaKTEPUCTUK JIETOBOrO pexkuMa (TONLIAHBI
JIbJa, MOJIOKEHUS KPOMKM, MPOAOJIKUTEIbHOCTH JIEIOBOTO Mepuoaa, AaThl OYHIIe-
HUSI MOpPsI OTO JibAa U T.A.) JUIS BCeX HeapKTUUyecKux Mmopeit Poccuu.

ITonbiTKa enMHOTO MOAXOIa K pa3padoTKe METoJa MOJTOCPOYHOTO MPOrHo3a Jie-
JIOBUTOCTH ObLIa NpeanpuHsara B [unpomerueHtpe Poccun A. M. Kapakaiem [83—87,
168].

ITo maHHBIM HaOMIOJEHUI 3a JEIOBUTOCTbIO HEAPKTUYECKMX MOpPE ObUIU BbI-
YHCJEHbI CPEHNE MEeCSTYHbIE 3HAaUeHMUS JIeMOBUTOCTU. KprBasi CE30HHOI0 Xo/a Jieno-
BUTOCTH TPEACTaBISIACh AHATUTUYECKY B BUIE Psifia Pa3oXEeHUs 10 eCTeCTBEHHBIM
cocTapsomuM. [ pacueTa eCTECTBEHHBIX COCTAB/SIOLINX MCITOIb30BATUCH (hak-
TUYecKue AaHHbIe o JegoBUTocTH 3a 30 ce3oHOB (1950—1982 rr). KoadduimeHTs
pasyIoKeHUs JISAOBUTOCTH MODPSI UCIIOJb30BAIUCH B KaUeCTBE MPEIUKTaHTOB (MCKO-
MBbIX BEJIMYMH), a B KaUeCTBE MPEAUKTOPOB UCIIOJIb30BAIUCH:

® K09(DOULIMEHTHI pa3aoXeHUs MoJjiell aTMOchepHOTo AaBICHUS MO Pa3TuYHbIM
cekTtopam CeBepHOTo MoJylIapysl B 3aBUCUMOCTU OT MIPUHAIJIEKHOCTA K HUM aKBa-
TOPUU MODSI;

e TeMIlepaTypa BO3ayxa HaJ akBaTopueil Mops;

® JICJIOBUTOCTh MOPSI B MIPEAIIECTBYIOIIYIO 3UMY;

e TemIiepatypa Bonabl Ha KosbckoMm MepuauaHe.

KoadbduimeHTs! pa3noxeHus mnoeit atMocepHOro AaBiaeHUs UCIOIb30BATNChH
JUIST pa3IMYHBIX MOpPEll 3a pa3Hble MeCSI1Ibl, TPEAIIECTBYIOLINE JIEAOBOMY CE30HY: IS
MPOTHO3a, COCTaBJISIEMOT0 B aBIyCTEe 3TO MOIJIM OBITh MECSIIIbI C HOSIOpSI TIpeAbIAyIIE-
ro rofa o MmJb TEKYIIEro, a IJjisl MPOrHo3a, COCTaBIIeMOro B HOsIOpe, — ¢ HOSIOps
MPEbIAYIIEero rojaa Mo oKTsI0pb TEKYIIETO.

B nporHocTuyeckue ypaBHEHUSI BXOAUJIM KO3(PDUIIMEHTHI pa3ioKeHUs Jeno-
BUTOCTH TPEAbIAYIIEH 3UMBbl IO €CTECTBEHHBIM COCTABJISIIOIIMM, a TaKXKe 3HaUCHUS
CpenHel JIeTOBUTOCTH 3a OTAEJIbHbIE MECSILIbI TPEAbITYIIEH 3UMBI.

ITocne moayyeHus: MPOrHOCTUYECKUX 3HAYEHU I JIETOBUTOCTHU 3a BCE MECSIIIbI Jie-
JIOBOT'O CE€30HAa OMpeessyiach MPOJOKUTEbHOCTD JIEMOBOIO Ce30Ha JJIsSI HEKOTOPBIX
MYHKTOB IO ypaBHEHUSIM CBSI3U, MpUBEAEHHBIM B Ta0. 4.13. [lanee onpenensiiuch
JaThl OUMIIIEHUST MOps OTO JibAa. [Ipu 3ToM B KayecTBe MPEAUMKTOPOB UCIIOJIb30Ba-
JIUCh JaHHBIE 00 OUMILIEHUU MOPsI OTO JibJa B MPEAbIIYIIMI JEeAOBbIA CE30H U MOJy-
YEeHHbIE MPOTHOCTUYECKUE 3HAUEHUS JIEMOBUTOCTU IS MECSILIEB, MPENIeCTBYOLINX
OYMIIICHHMIO MOPST OTO JibAa (Tak, 1 beioro Mopst — 3to amnpenb, aig OUHCKOTO
3aJMBa — MapT—arnpesb, 1151 Kacnuiickoro Mopst — MapT, i A3oBckoro u YepHoro
Mopeil — deBpalib). YpaBHEHMSI 1151 BBIYMCICHUS 1aT OYMILEHUs] MOPSI IIPUBEICHbBI B
Tab. 4.14. IToCcKOMBKY C JIEAOBUTOCTBIO TECHO CBSI3aHA MaKCHMaJlbHasl 3a 3UMY TOJI-
muHa jgbaa, To A. M. Kapakain takxke npeUloxKu psii YypaBHEHUME [UIs1 pacyeTa ToJI-
LIMHBI JIbAA JUISI OTAETbHBIX ITYHKTOB IO MPOrHOCTUYECKUM 3HAUYCHUSIM JIETOBUTOCTU
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1 (paKTUIECKMM 3HAUYCHUSIM MaKCUMaJIbHOM TOJIIMHBI JIbIa 32 MPEAbIAYIIYIO 3UMY
(Tabn. 4.15).

Tabmuna 4.13
Ypasnenus ons pacuema npodoaxcumenbHOCIMU 16006020 CE30HA
10 NPoeHO3y 1e008Umocmu

ObecrneyeHHOCTh
Bu ypasrerus R N noyfa?yl:ce;;lgMy 0663‘[2‘?5112:2;{]:, %
pany, %
ApxaHreJibcK
I11=0,481T —0,26S,,— 73,5 0,82 12 94 63
C.-IletepOypr
11=0,27(S,,+ 8, — 2,23 0,78 14 92 50
Hukonaes
I1=0,481I' + 0,435, — 42,1 0,79 12 88 77
Mapuynosb
1=0,67S5,,—0,435,+5,8
Taranpor
I11=0,70Ir +0,85S,, ,—115,8| 0,81 | 25 87 67
o. Tionenuit
11=0,671T — 0,275, — 72,4 0,76 11 85 73
M. 3osiotoit (Tatapckuit mpoJiuB)
Ir=1,ur -0,93s,, ,—63,4 0,87 19 88 66
Byxra HaraeBa
11=1,238,, ,+137,0 0,77 12 88 65

3neck: [1 — mporHo3upyemasi IpoOAOKUTEIbHOCTD JIEIOBOTO ce30Ha; /1" — MpOIIOrOaHSIS
NPOJOJIKUTEILHOCTD JIEJOBOIO CE30Ha; S, — JIeI0BUTOCTh B MapTe B % (B MeTonuke A. M. Kapaka-
112 — TIPOTHO3 JIEIOBUTOCTH).

B ocHoBe metona A. M. Kapakaiiia JIexXKuT MporHo3 JIETOBUTOCTH MOpSsI. DTO Tep-
BBII 9TaIl U CaMblii TJIaBHBIN, TIOCKOJIBKY JaJiee CJIEAYET «IIPOTHO3 MO MPOTHO3Y», a
WMEHHO TIO TOJIyYeHHBIM 3HAYeHUSIM CPeHEN MECSYHOM JIeOBUTOCTU HAXOMSITCS
MaKCUMaJibHasl JIEAOBUTOCTh, MaKCUMaJIbHas TOJIIWHA JIbla B OCHOBHBIX MOPTaX,
MPOIOJIKUTEIHHOCTD JIEIOBOTO TEPUO/ia U CPOKM OUMIIIEHUsT MOpPSI OTO Jibaa. lanee
00paTHBIM OTCUETOM OIPENEISIETCSI HAuasIo Je1000pa3oBaHMsL.

TakuM 00pa3oM, HEYIOBIETBOPUTENILHO TIpeCKa3aHHasl JIEAOBUTOCTh BJIEUET 3a
c00011 HeyIOBJIETBOPUTEIBHBIN PE3yIbTaT MPU MPOTHO3E MOJTHOTO KOMILIEKCa JIETOBBIX
xapaktepuctuk. B TunmpomeruenTpe Poccun B 2008 . Obl1a ocyiiecTBiaeHa MpoBep-
Ka KOMIUIEKCHOTO METOJa 110 He3aBUCMMOMY 25-i1eTHemy psiay JieT (1983—2007 rr),
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Tabnuua 4.14
Ypasuenus ons pacuema dam ouuwenus mops omo 160a noO NPO2HO3Y 1€008UMOCMU

Obecrie4eHHOCTD TpuposHas
Bun ypaBHeHUsT R o Orcder YPaBHCHIA 00eCITe4YeHHOCTb,
JI,0T 1aTel | TIO 3aBUCUMOMY %
psny, %
ApXaHTeJIbCK
A,=127]) 0,245, —33,2 | 0,88 | 8 LIV 93 77
C.-TletepOypr
A,=1,13/)—0,235,— 15,7 | 0,88 | 9 LIV 93 77
TammHH
2,=091)—0,55,+29,3 | 08716 LIV 86 70
Huxkonaes
A,=1,071, 0,185, — 14,6 | 0,78 | 14 LI 87 72
Mapuyrmosnb
21,=0,305,+ 11,0 0,70 | 12 LI 90 81
Taranpor
A,=0,325,+ 17,2 0,78 | 12 LI 94 79
Bosnro-Kacnmiicknii kaHan
21,=0,355,,+5,0 0,74 | 14 LI 86 72
M. 3onoroii (Tarapckuii mposvB)
A,=0937—0,47S,,—20,8 | 0,70 | 13 LI 81 70
Bbyxra HaraeBa
A,=1,57S,, ,—49,2 0,78 | 9 1.V 88 60

3neck: J, — NporHo3upyemast ata O4MIIEHUs MOPS OTO JIba, /)" — NMPOILTOTONHSASA 1aTa O4H-
ILIEHUs MOpsl OTO Jibja, S, — J1e10BUTOCTh B MapTe B % (B MeToauke A.W. Kapakaua — nportHos
JIEIOBUTOCTH ).

KOTOpasI TToKa3aJia, 9TO B CPEITHEM OIIPaBIBIBAEMOCTh METOIA TTPOTHO3a €KEMECSIHOMN
JICIIOBUTOCTH HE MPEBBICHIIA IIPUPOTHYIO 00CCIICIeHHOCTh METOIA.

DTOT pe3yabTaT He SBIISICTCST HEOXKMIAHHBIM. B HacTosee BpeMsI MBI SIBIISICM-
Cs CBUACTENISIMA KIIMMAaTHUECKNX M3MEHEHUI, KOTOPBIe BHOCSIT CBOM KOPPEKTHUBHI B
3aBUCHMOCTH, TTOJIyIeHHbIC HA OCHOBE SMITMPHUKO-CTATUCTUICCKUX MCCIICIOBAHUIA,
OCYIIECTBIICHHBIX B IIPOIIJIOM BeKe. B CBSI3M ¢ M3MeHeHMeM XapaKTepa ITOroIbl Ha
aKBaTOPHUSIX MOpPEU MEHSIETCS M XapaKTep JICTOBBIX YCJIOBHIT Ha 3TUX MOPSIX. DTH Tie-
PEMEHBI CBSI3aHBI, MPEXKIIE BCETO, CO CMEHON MaKpOIUPKYJISIITMOHHBIX 3TTOX.

Jlis HeapKTUUYEeCKUX MOpPEU B MepHoM MOCICAHEN UMPKYISIIUOHHON 3TI0XH,
KoTtopas Habaoaaercs ¢ 1991 r. mo HacTosiee BpeMs, XapakTepHo (Kak OyaeT mo-
Ka3aHOo HIDKE B paslesie 5) MOBBIIMICHUE TTOBTOPSIEMOCTH JIETKMX JIEIOBBIX YCIIOBUIMA
¥ HeTUITUYHOCTh Pa3BUTHS JICHOBBIX YCIOBUIA IO OTHOIICHUIO K cTepeoTuriamM 1950—
1980-x .
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Ta6nuua 4.15

YPGBHEHM}I ons pacuema MAKCUMAAbHOUL 3a UMY MOAUWUHDbL avoa

no npoeHo3y nedogumocmu

O0ecreyeHHOCTD
Bun ypapicin R |0 | o mmenmiowy | osccnertnoen, &
psiny, %
ApXaHTeJIbCK
H = 0,87H'max —3,15,-34,0| 082 8 86 68
C.-TlerepOypr
H =318 +30,0 0,80 13 95 74
Hukomaes
H,=0,435,+5,5 0,70 9 93 68
Mapuymosnb
H,=0,945,+ 3,8 0,75 9 93 68
H, =0415,+ 1,4 0,80 15 92 61
H,=0,54S,,—1,3 0,87 13 94 60
Taranpor
H =0,35,+4,0 0,84 10 96 60
H,=0,435,+ 1,6 0,85 14 96 68
H, =0,625, +1,3 0,79 20 88 50
o-B [lenHoii
H,=0,635,—16,4 0,72 11 94 64
H,=0,8S5,-17,0 0,71 14 89 72

3nech: H, , — NpOrHO3MpyeMas MaKCMMaIbHasA 3a 3UMY TOJIMHA JIbIA, CM; H e — TIPOILLIO-
TOIHASL MaKCUMaJIbHas 38 3UMY TOJIIMHA JIbJa, CM; H,, — MPOrHO3MpyeMas CPeTHEMECAIHAs TOJ-

IMHa Jibaa B peBpane, cm; S,
JIEIOBUTOCTH).

206

— JIeoBUTOCTh B MapTe B % (B MeToauke A. M. Kapakaiiia — mporHo3s



4.4. TunponuHaMmdecKue METOIbI IPOTHO3a IBOJIOLIH JIeITHOTO MOKPOBa

B nonpasnene 4.2.3.2 Obl1 NpeacTaBiaeH NOAPOOHBIN 0030p METOAOB pacye-
Ta IepepacipenejeHus Jbaa B apKTUYECKUX U HeapKTUYeCKUX Mopsix. Kaxxmbiit
M3 3TUX METOJOB C Pa3IMYHOI YCIEIIHOCThIO MOXET MCIOAb30BaThCs ISl pellie-
HUS IIPOrHOCTUYECKUX 3a1ad. [1py1 9TOM B MOJE/ISIX B KAYECTBE MCXOMHBIX JaHHbIX
BMECTO (paKTMUYECKUX MCITOJIb3YIOTCSI IIPOTHOCTUYECKHUE OIS METEOPOJIOTUYECKUX
3JIEMEHTOB (IaBJIeHUs, BeTpa, TeMIepaTypbl BO3Ayxa U BOJbI, paaualiioOHHOro Oa-
JlaHCa U T.1.).

IIpu yncieHHOM MOJAEJIMPOBAHUM JIEAOBBIX MPOLIECCOB, KOTAa MPOTHOCTUYE-
CKasl cxeMa OXBaThIBaeT BECh MJIM 3HAUYUTEIbHYIO YacTh JIEIOBOrO Mepuoaa, aee-
HHU€e IIPOTHO30B MO TUITY 3a0J1arOBPEeMEHHOCTU HOCUT BeChMa YCJIOBHBIN XapakKTep,
T.€. 320JJarOBPEMEHHOCTh MOXET OBbITh JII00OI B 3aBUCUMOCTHU OT BBICTaBJSIEMOIO B
KOMIIBIOTEPHOM IIpOrpaMMe YKCJjia JHEM paCueTHOIO 1IMKJIa.

B kxauecTBe mpumMepa HUXKe MPUBEISHBI OOLIKME OMUCAHUSI PaOOThl YMCIEHHBIX
moneneit nist Kacruiickoro u besgoro mopeii.

4.4.1. UYnciennas Mojaeb BeTpoBoro apeiida apaa B Kacnmiickom Mope

Jlen, oOpa3oBaBiuMiicss B ceBepHoi yactu Kacnumiickoro mops, 1o aAeicTBUEM
BeTpa M TCUCHMH, OpeiidyeT B 3alMalHOM M IOXKHOM HampasieHusX. Hanbomnee nH-
TEHCUBHBIN apeiid HabI0aaeTCs BAOJb 3aMMaHOro modepexbs, I1e JeJ B BUAEe Y3KOM
moJochl (mmpuHO# 15—40 KM) MpoHUKAET JaJieKo Ha IOT.

E. C. Kapakam nmoka3sajia OOJIBIIYIO POJIb MECPUINOHATBHBIX BO3MAYIIHEIX TIC-
peHocoB B apeiide apa0B Ha OT. Efo pa3padoraH ¢U3MKO-CTaTUCTAYCCKU METO
MPOrHO3a TMOJOXEHUS KPOMKH JibAa, B KOTOPOM B KaUeCTBE apTyMEHTOB UCIT0JIb30-
BaHBI KO3(PPUIIMEHTHI pa3IoXeHMS ITOJIsT aTMOC(hEpPHOTO JaBICHMS 10 TTOJTMHOMAM
YeOrimeBa, xapakTepu3yooIe HalpaBlIeHUe 1 MHTEHCUBHOCTh MEPUINOHAIBHOTO
TepeHoca.

YucnenHas mozaeab BeTpoBoro apeiida ibaa B KacnuiickoM Mope Oblia pas-
pabdorana C. H. OBcuenko [143, 145]. JIng onycaHust HeCTalIMOHAPHOTO BETPOBOTO
Ipeiica MM MpemIoXeHa 3aMKHYTasl CHCTeMa, BKITIOYAIOIasi ypaBHEHNE COXpaHeHUS
Macchl JIbJa U YpaBHEHUS IBUKEHMUSI.

Hus aucnerHoro pemeHus 3agaun C. H. OBCHEHKO MCITOJIB30BaJ METOM Jac-
THII B STYCHKaX, TIPeMTOKCHHBIN Xapioy. PacueTHast 006;1acTh pa3domBaeTcs Ha IIPSIMO-
YTOJIbHBIC STYCHKM, KOTOPBIC B IIPOIIECCEe PEIICHUS 3a1aul OCTAIOTCS HETIOABUKHBIMM.
PaccmaTtpuBaercst HaAOOp YacTUll, MOJAEIUPYIOIIUX COOOM 2JI€eMEHTbI KUAKOCTH, Tie-
peMeIaroIrecs yepe3 HeITOABIDKHYIO CETKY STIeeK.

DTa Mozenb TIpUMEHsUTach I pacueTa apeiida apma B Kacnmiickom Mope u Ha
HEKOTOPBIX ApYyTux Mopsix. [t pacdyeTa mpeiica bma BIOJIb 3amamHoro 6epera Kac-
MUIICKOTO MOpPSI MCITOJB30Baach CETKA ¢ KBAaIpaTHBIMU SYCHKaMM (CO CTOPOHOM
30 km).

[I1oTHOI ymakoBKe JbIMH cooTBeTcTBOBaI0 100 wacTum B sueiike. YnciaeH-
Hble 9KCIEPUMEHTHI MOKa3aJu, YTO JaHHAsl MOJAEJb MO3BOJISIET OMUCHIBATD Me-
peMellleHUEe JeASHOr0 MacCUBa CO CBOOOAHOM rpanuieii. Ha puc. 4.16 npen-
CcTaBJeHO (pakTUYECKOe U pacueTHoe (dyepe3 15 aHeil) moaoxeHue rpaHulbl Mia-
BydYero Jbaa. PacueTHas mmpuHa ITOJIOCH JIBIOB OKa3ajlach 3aBBIINICHHON. DTO
00BSICHSCTCS, TIO-BUANMOMY, TEM, UYTO B MOJACIN HE YUMTHIBAIOTCS TEPMUICCKUE
(axTophl, Bo3melicTByIomue Ha jem. s 6oee TOYHBIX pacueTOB HeoOXomuma
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IIPOTHOCTHYECKAsT MOJIENb, YUIUThIBaloIlas Kak JMHAMUYECKHUE, TaK U TepMUUEC-
cKue (pakTopshl.

N

o

oy
~
A

N
NI
W

-
el

Baky Baxy

Puc. 4.16. [lonoxcenue kpomku avoa ¢ Kacnuiickom mope 6 ghespane (a)
u mapme (6) 1964 e.: 1 —pakmuueckas kpomka; 2 — paccuumanHas KpomKa

4.4.2. IIporHo3 nmepepacnpeaeeHus CILIOYEHHOCTH ¥ TOJIIUHBI Jibaa B bejiom Mope
(rHOpHUIHBI METO MPOTHO32)

B TImgpomeTtuentpe Poccuu WM. O. JlymaHcKoit ObLT pa3paboTaH MeTOH pacue-
Ta nepepacrpeaeeHus] CIUIOUEHHOCTU U TOJIIMHBI Jbda B bejloM Mope B TeueHue
BCEro JIEIOBOTO ce30Ha. 3a OCHOBY Obli1a B3siTa uncieHHas moaenb 0. I1. JlopoHnHa
1151 Kapckoro Mopst B BeceHHe-JieTHUI Tiepuof, [46, 50], koTopas Oblia ITOIMOJHEHA
0JIOKaMU, YYUTHIBAIOIIMMU OCOOEHHOCTH Jiea0BOro pexxuma benoro mops [39, 196].
[MoapoGHoe omucaHue MeTona MpuBeaeHoO B [57—59, 62]. JlaHHBIA MeTOJ SIBJSIETCS
TMOPUIHBIM 1 BKJIIOYAeT B ce0s1 TMAPOJMHAMUYECKYIO U SMITHPUKO-CTaTUCTUIECKYIO
KoMIioHeHThI. CxeMa pacueTa JieIoBOi 0OCTaHOBKM M OLEHKU 3(PPEKTUBHOCTU Me-
TOJIa BKJIIOYAET IIIECTh OCHOBHBIX OJIOKOB.

B bnoxe nodeomosku ungopmayuu oOCyieCTBISIETCS:

— YCBOEGHUE UCXOTHBIX JTaHHbIX;

— pacueT cpelHei TeMIiepaTypbl Bo3nyxa U 3G (MEKTUBHOIO U3Ty4YEHMSI;

— (hopMUpOBaHHUE MACCUBOB CIJIOYEHHOCTH M CPEIHEB3BEIICHHON TOJIIMHbI
JIbJIa T10 TAHHBIM JIEMOBBIX aBMapa3BeloK Ha Havyallo M KOHELl pacyeTra; CpeIHEeB3Be-
meHHas roamuHa apaa (Hep) onpenensercs no ¢popmyine (4.8);

— anmnpokcuMauus nojs arMocdepHoro aapjiaeHus. [Ipy 3ToM B KayecTBe
MCXOJIHBIX JaHHBIX MCIOJb3YIOTCS MAaCCUBBI €XEIHEBHBIX 3HAYCHUM NaBIeHUS
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Ha 15 TUAPOMETECOPOJIOTUYECCKUX CTaHIIMAX benoro MOps. ITo naHHBIM CTaHLIUI ny-
TEM MHTEPIIOIALMN BOCCTAaHABIMBACTCA NAaBJICHUC B NCBATU (I)I/IKCI/IpOBaHHBIX TOY-
Kax, W 1ajiee pelIaeTcs CUCTeMa U3 IeBATA YPABHEHU BUIA:

n=2
m=2

P(x,y)=Y A4,x"y", (4.27)

m=0

n=0
rae P (x, y) — naBjieHuE B AE€BATU TOYKAX (M1 CEBEPHOTO U FOXHOTO pailoHOB); A, —
KO3 PUILIMEHTHI, ONpeaesieMble U3 CUCTEMbl YPABHEHUN I JEBITU (DUKCUPOBAH-
HBIX TOYEK C U3BECTHBIMU MHIEKCHBIMU KOOPJMHATAMH (X, )).

IMocne HaxoxneHuss KOIHOUIMEHTOB A~ OCYHIECTBIAETCS WHTEPIOJISLINS 3HA-
YeHWIi TaBJIEHUS BO BCE Y3JIbl PETyJISIpHON ceTku 1o dopmysie (4.27). Jlist mpoBepku
MPaBWIBHOCTU PA3JI0XKEHUS MOJST JABICHUSI OCYLIECTBISIETCSI KOHTPOJIb B TOUYKAX,
COBMAAIOIIUX C MOJIOXKEHUEM TUIPOMETCTAHLIUIA.

B dunamuueckom 6410Ke pacCUUTHIBAIOTCSI COCTABIISIIONINE CKOPOCTE BETPOBO-
ro aperida, nepepacnpeneieHue CILIOYEHHOCTA U CPEeIHEN B3BELIEHHOW TOJIIUHBI
JpeiidyrolIero Jpaa noj A1eiCTBUEM BETPa YUCIEHHBIM CITOCOOOM C LIAroM IO BpeMe-
Hu 1 cyt ¢ ucnons3zoBanurem monenu tO. I. [loponuna [50]. st pacueTa NBVKEHUS
JIbJa Ha akBatopuu benoro mMops O0bLIa UCMOJb30BAHA JByMEPHAas TMAPOJUHAMUYE-
cKasl MOZIeJIb ¢ U3JIOMOM KO3 duIimeHTa TypOyJIeHTHOCTY Ha TPaHUIIAX MPU3EMHOTO
CJI0S1 BO3[lyXa U CJIOSI TPEHUSI B BOJE.

Cucrema ypaBHeHut nBvxkeHus (4.10) B maHHOM cilyuae paccMmarpuBaetcst 0e3
yuerta 3(ppekTa HeCTAUMOHAPHOCTHU U CUJIbl TOPU30OHTAJIBHOTO TPAIUEHTA JABJICHUS:

ou 0 ou 0 ou

lv+£[(—+—[( +—K =0
oz ez ox lox oy ‘ay ’

0 ov 0 ov 0 ov
-lu+—K.—+—K,—+—K,—=0, 4.28
R T wwm Ny (4.28)

e K, Ky 1 K. — Koo dULHEHTB! TYpOYJICHTHOTO OOMeHa.
YpaBHeHuMe 6anaHca cuil (4.3) BBIMISIAUT TAKUM 00pa3oMm:

F+F+F+F,=0.

CuuTaeTcs, YTO B IPU3EMHOM CJIO€ BO3[yXa 1 CJI0€ TPEHUS B BOJIE CKOPOCTU BET-
pa ¥ TeUEHUsT U3MEHSIIOTCS 110 BEPTUKAJIM 110 JIorapuMUIeCKOMY 3aKOHY, a Harps-
JKEHUsI TPEHUSI B COOTBETCTBUU C MOJIOXKEHUEM O MOCTOSTHHBIX MTOTOKAX HE MEHSIOTCS
noh, uh;

W) 2 ok ey e,
0Oz 0z
HF*F2) 2;}7 2) aa oK.+ k)220, (4.29)

rae F,u F,— TypOyJeHTHOE HAaNPSKEHUE B BO3AyXe U BozE; F,' u F) — MOJIEKYIsIpHOE
Hamnpsi>keHWE B BO3/1yXe U BOJE; Kz u sz — Ko3(ppuUeHTH TypOYyJeHTHOro oOMeHa
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B Bo3zyxe 1 Boze; K 'u K '— KO3(hPULUHEHTBI MONEKYISIPHOI BSI3KOCTH B BO3AYXE U
BOJE; h, u h  — TONIIMHBI IPU3EMHOTO CJIOS BO3yXa U CIIos TpeHus B Bone;, W u W —
CKOPOCTU BETpa 1 TEUCHMUSI.

IIpeanonaraercs, 4YTo B CJA0SX TpeHUST KO3GGULMEHTHI TYpOYJIEHTHOCTU PACTYT
MPOTMOPLIMOHATBLHO YBEIUYEHUIO Z

K =Ka.znl<zw=Kw K

za

rae K, u K, — HEKOTOpbIE TIOCTOSIHHBIC KO3 OULIMEHTBI.
B sTom ciryuyae ycioBue (4.29) 3aIIMChIBA€TCS B BUIIE:

i(KgZ+Kzu,)pa aW“=0, 0<z<p,,

oz oz

Q(KWZ+KZWI)/JW ow,, =0, 0<z<p,. (4.30)
oz Oz

HaunHag ¢ BHEIIHWUX IpaHull i, u h  , KOOGOUIMEHT TypOYJIEHTHOCTU CYUTAET-
Csl MOCTOSTHHBIM U TIoJIaraeTcs, 4To MpoUIn CKOPOCTU TTOTOKOB BO3/1yXa M BOABI 3a
npeaesamMu CJI0eB ONMUCHIBAIOTCS YPaBHEHUSIMU:

2 —_ J—
K aVzV“rl(Ua—Wa), ha<z<oo,
za az
2 — J—
K. %ZVZVW =T~ W), hoy <z <, 4.31)

raue Eg — reocTpoduyeckuii Betep, U — reoctpou4ecKoe TeUEHNE.

B kauecTBe KpaeBbIX YCIOBMII MpU pellleHUu cucteMbl ypaBHeHuii (4.30, 4.31)
MPUHUMACTCSI:

npuz =0 w=w=V,

MpU Z =00 w=U,W =U, (4.32)

npuz=h, K =K-h

za a "Ta’

npuz=~nh K =K -h_.

w w w w
IMepBoe ycnoBue — ckieiika ckopocteil Betpa W, teuenus W, u npeiida nbaa V.
IMocnenHue nBa 4yieHa B JIEBBIX YacTSIX ypaBHeHMI (4.28) onMuCHIBAIOT BIUSHUE
cuiibl F,Ha napeidyromuii geagHoi nokpos. Cocrapisioine cuiibl F,B cOOTBETC-
TBUM ¢ npemioxeHueM B. KaMmmno6smma o BBoge KoadhdulineHTa B3aUMOASHCTBUS
MEXIy JIbAMHAMU OTMCBIBAIOTCS CUCTeMOl ypaBHeHUit (4.14). Tlpu aToM B Moze-
m 1O. I1. JopoHuHa 3¢ heKTUBHBIN KOA(M@MUILINEHT B3aUMOIEICTBUS OINpPEaesaeTCs

dopmynoit
K=KN, (4.33)

rae K, — MOCTOSIHHBIA SMIMPUYECKUI KOIDGULUEHT; N — CIIOYEHHOCTD JIbJA.

Pemenue ypaBHenuii npuxkeHust (4.10) B 9KMaHOBCKOI ITOCTAHOBKE MTPUBOIUT K
TOJYYEHUIO CICIYIOIINX 3aBUCUMOCTEl, OMMCHIBAIOIIMX BETPOBOI Apeii) U SIBIISIO-
IIMXCS MaTeMaThu4ecKoil ocHoBoM uncieHHoi moaenu 0. I1. Toponuna [50]:

B,—au—v+C,=0 ’
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rue BI=KC[E(N8—MJ 0 (Na—u
oy

+ —_
ox\_ ox) oy

| 0 ov 0 ov
ke L{N@C}@(%yﬂ

b

zbaUax_ba' Uay. _buUaerba' Uax‘
" btbA T bbb
' ' /o H
g:ba +byw A+ P : M= paKzaaa(bZ+bWA).
ba+b,A M (1+4aa Du4)
przwaw(l-i-4aa4 Da4) ! _ K. .
A: 4 4 5 Kc - ’
pakmaa(1+4aw Dy ) M

ba = l_zaaz Daz +4aa3 Da3;

ba, = 1 _zaaDa +2aa2 Daz’

— ( .
Aa 2Km ,

bw= 1- 20w2 Dw2 +4aw3 Dw3'

b}

bw' = 1 - 2awa + 2aw2 Dwz’

N2k

D. = h,In KZ", ; D, = h,In KZW, ;

KZJ KZW
{=2@sin @,

Pellienune cuctemMbl ypaBHEHUI ABUXKEHUs IPeiihyIOIIero Jbaa pealu3yeTcs mpu
CJIEIYIOIIMX TTapaMETpax: UPoTa ¢ =65°; MIOTHOCTL Jbaa p, 0,9 r/cM’; m1oTHOCTH
Bosayxa p,= 1,3 - 10 = r/em’ ; mnotHocTs Boawl p, = 1,0 1/ CM3; MOCTOSIHHBIN 3 deK-
TUBHbII Koapduument K= 6,5 - 10° m*/c; k03 HULMEHTBI MOJIEKYIAPHOI BA3KOCTH
B Bosayxe u Boxe K ' =1,32-10 7 M’/cu K =10 -6 M2/c; KOahHULUEHT TypOyIeH-
THOro obmena B Boge K = 0,02 M?/C; TOJIIMHBI MIPU3EMHOTO CJIOSI BO3IyXa U CJIOSI
TpeHus B Boge £, =50 Mmu A = 0,5 M; mapamMeTp LIEPOXOBATOCTH BEPXHEN MOBEPXHOC-
i nbauHbl Z,=0,0005 M, napamerp Kopuosauca £ = 0,00013.

CocTaBJsiiolKe CKOPOCTU TeocTPOhUUECKOro BeTpa Mpy PelIeHMN CUCTEMbI Ha-
XOomsTCs U3 (hopmyn

1 oP 1 OP
___r o, -y
pl ox’

ax - ’ a -
Pl oy @
rae UaxI/I Uay — COCTaBJIAIOIINE CKOPOCTU reOCTpOQ)I/I‘{eCKOI‘O BETpa.
KoadduimeHt typOyIeHTHOCTH Ha BepXHeil TpaHuIle IPU3EeMHOTo ciost K on-
penensieTcs U3 GOPMYJIbL:

(4.35)

k=W, 436
- lnh4a220 e (4.36)

IJie Z,— NapaMeTp IEPOXOBATOCTH BEPXHEN MOBEPXHOCTE! JILAMHBI; K — TIOCTOSIHHAS
Kapwmana, pasnas 0,4; W =0,8 U — ckopocTb BeTpa Ha ypoBHE /1, [52].
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Cucrtema ypaBHEHMI IBUXEHUSI OIMpeaessieT U3MEHEHNEe CKOPOCTH Apeiida u
CIUIOYEHHOCTH JIbIA B POCTPAHCTBE M COAEPKUT TPU MEPEMEHHbBIE — COCTABJISTIOLINE
CKOPOCTH Apeiida v, u v CIioueHHoCTh N. [t 3aMbIKaHUSI CUCTEMBI MCIIONb3YeTCs
ypaBHEHUE HEPA3PhIBHOCTHU CINIOYEHHOCTU

a—Nz—alivNVz— ua—N+v6—N+N a—u+ v

— (4.37)
ot ox oy ox Oy

CHauajia BEIYMCIISIIOTCST COCTaBIISIONINE CKOPOCTH Apelida v, # ¢ yueToM Hadallb-
HOTO TIOJIST CIUTOYEHHOCTH. PacueT KOHEYHOTo MOl CIUTOYEHHOCTH CBOIUTCS K pe-
IIEHUIO YpaBHEHUS Hepa3pbhIBHOCTU. Ero KOHeYHO-pa3HOCTHBIN aHAJIOT CO3IaH s
mrara cetku Ax=10 MWIb 1 111ara 1o BpeMeHu A7 = 1 cyT. AHaJIOTMYHO pacCYMTHIBACT-
Cs Ml CPEIHEB3BEILICHHAs TOJIIMHA JIbIA.

B mepmuueckom ba0ke 0as 8ecenteeo nepuoda pacdyeT TassHUS JIbIa OCYIIIECTBIISCT-
cs1 Ha ocHoBe npemnoxeHHbIX 0. I1. [lopoHUHBIM (hopMyJI, TTOJIydaeMbIX U3 YpaBHE-
HUS TETJI0BOro OanaHca s apeiidyromiero abaa [52]. Jas onpeneneHns cTauBaHUs
Ipeiidyroliero 1baa ¢ BEpXHE MOBEpPXHOCTH 3a BpeMsI Az, paBHOe 1 cyTKaM, UCITOJIb-
3yeTCsl ypaBHEHUE

AH =0,0139R +0,12(/ +0,81r)(0,4+0,48U )T —1,13(1-r)(0,4 +0,48U),  (4.38)

rae R — paaMalMOHHBIA OajaHC (B Kaji/CM?CYT); ¥ — OTHOCUTE/IbHASI BIAXKHOCTh BO3-
nyxa (B nossix exunuubl); T — temneparypa Bosayxa (B “C); U — cKOpOCTb reoCTpo-
(pnueckoro BeTpa.

B BeceHHe-J1eTHUIT TIepUOa, KPOME CTaMBaHUS JibJa C BEPXHEM MOBEPXHOCTH,
TIPOMCXOINUT YMEHBIIICHNE CTUIOUEHHOCTH JIbAa BCICICTBIE OOKOBOTO TasTHUS 3a CUCT
YacTH MOTOKA Teruia P, MOraoiaeMoro pa3BoabsMu:

P
N =1—(1- NoJexp| —2 A, (4.39)

Brruncnenue P — mmoToka Ternsia us aTMOC(I)CpLI — INPOMU3BOAUTCA IO YPaBHCHUIO
P=0,9 (Q+g) + 0,51 (r—1) exp(0,083T) +57,6(0,03T, — 1), (4.40)

rae P — motok Teria u3 atMocdepsl (B Kain/cM? cyT), Q+g — cymMMa MpsIMOii 1 pac-
CeSIHHOM paguauuu (Kaj/cM?CyT); ¥ — OTHOCUTE/IbHAs BJIAaXHOCTh BO3IyXa (B JOJISIX
enunuibl), T, — temnepatypa Bosayxa (°C).

B mepmuueckom 6aoke 045 ocenHe-3uMHe20 nepuodd, T.€. IIepUoOJa HapacTaHUs
JIbjIa, MOZIEJIb 00eCIIeYMBaET pacyeT HapacTaHUsI TOJIIMHbI JIba B KaXIOM y3Ji€ pery-
JsipHOI ceTku 1o hopmyie H. H. 3yoona (4.9).

Koppexkiiust cpeaHeB3BelIeHHOM TOMIIMHBI M CIJIOUEHHOCTH JIbAa B KaXIOM Y3-
JIe CEeTKU MPOU3BOIUTCSI B 3aBUCHUMOCTH OT HAKOIUJICHUSI CYMMBI CPEIHECYTOUHBIX
OTPUILIATEILHBIX TeMIepaTyp 3a nepuon Az I1pu ycmoBum, uto At< 10 cyT, B KOHIIE
LIMKJIA TIPOMCXOANT YBEJMUYCHME CPEIHEB3BEIICHHOM TONILMHBI JIbJa B y3/1aX CETKU
U yBEJIMYEHUE CIUIOUEHHOCTH JIbJa 3a CYET HOBOOOpa3oBaBllerocs Jbaa. Eciu me-
puon pacuera mpesbiiiacT 10 cyT, onepalus yBeITUISHUS TOMIIUHBI M CITIOYCHHOCTH
JIb/Ia B y3JlaX MOBTOPSIETCS IO TpoliecTBUM Kaxaeix 10 nueii. [Tpu aToM yBenuueHue
CILUIOYEHHOCTHU B KaXXIOM Y3JIe CETKHU OIpeAeIsieTCs 10 CIelMaIbHOM TabauIle, co-
CTaBJIECHHOM Ha OCHOBE aHaM3a M3MEHYMBOCTU IIapaMeTPOB ApeiiyIolIero jbia,
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M 3aBUCUT OT THUIIA 30HBI YHMCTOM BOJbI, MTHTEHCUBHOCTH JIeIO00Opa30BaHUsI, IIPUHA-
JIEXKHOCTU K TOMY WJIM MHOMY paiioHy bejioro Mopsi v nepuojy JeaoBOro ce3oHa, a
TaKKe BEJIMUMHBI CPETHEr0 paauallMOHHOTo OaaHca R 3a pacuyeTHbIN UK.

B 6noke ebiuucnenus obecneueHnocmu u AgghexmueHocmu OCyIIECTBISIETCS pacueT
OIPaBIbIBAEMOCTU KJIMMATUYECKOIO 1 MHEPLIMOHHOTO MPOTHO3a B KaXIOM Y3JIe CeT-
KU, a Takke 3(h(eKTUBHOCTU METO/Ia 10 TIPUHIIUITY, UCIIOJIb3YeEMOMY B OITepaTUBHOM
npaktuke AAHUMU [15]. B kauecTBe KpuTepusi onpaBabIBAeMOCTH (00eCIIeueHHOCTH)
MPOrHo3a (pacyeTa) IPUHUMAETCS TOYHOCTh MOMANaHUsI PACYETHBIX JaHHBIX B CTaH-
JapTHbIE MHTEPBaJIbl (haKTUIeCKOl cruioueHHocTH (1—3, 4—6, 7—8 1 9—10 6asuioB).

IIpu BeIYMCIEHUM OMpaBAbIBaeMOCTU (00ecreuyeHHOCTH) MporHo3a (pacueTa)
CpeIHEeB3BEIIEHHOM TOJIIMHBI JIbAA 3a JOIYCTUMOE OTKJIOHEHME ITPUHUMAETCS 3Ha-
yeHue, paBHoe 20 % aMILIUTYIbI TOJIIMHBI 0€I0MOPCKOTO JIb/IA.

Ha puc. 4.17 npuBeaeH npuMep pacuera JeA0BOM CUTyallMu Ha 45 THE.

0) pakmuueckas nedogas obcmanoska 8) paccuumaHHas 1e008as 06CMaAHOBKA
Ha 19—20 aneaps 1971 e. Ha 19—20 sneaps 1971 e.

Puc. 4.17. Ilpumep pacuema pacnpedenenus dpeiigpyroujeco avoa 6 mope
(6.12.1970 2. — 20.01.2971 2.): a — Hauanavhas aedosas cumyauyus; 6 — hakmuueckas
A1e006as 00CMAHOBKA HA KOHeY, pacuema, 8 — pe3yabmam paciema
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HauanbHas nenoBast ooctaHoBKa (puc. 4.17 a) COOTBETCTBYET JaHHBIM JIEIOBBIX
pa3BelloK, BHIMOJHEHHBIX 6—7 mgekabpst 1970 I., 1aThl OKOHYAHMS pacyeTa COOTBET-
CTBYIOT JaHHBIM JIEAOBBIX aBUapa3BeqoK, BhIMOJMHEHHbIX 19—20 sHBaps 1971 rona.
Mopuenb Hayaia paboTaTh C MOMEHTA, KOTIa MOpe ObUIO MPaKTUYECKH CBOOOIHO OTO
npaa. KoHell pacyera mpuiiiesicsl Ha KOHEll BTOPOU AeKabl sHBaps, Koraa apeidyro-
LM JIbIOM OBLIO ITOKPBITO ITOYTH BCE MOPE.

Ha puc. 4.176, B nipeacTaBieHbl cXeMbl (paKTUUECKOI U pacCUYMTaHHON Jiedo-
Boil ooctaHoBKM Ha 20 ssHBapst 1971 roma. OGecrneyeHHOCTh pacyeTHOTO MeToAa st
CIJIOUEHHOCTH JIbJIa B 3TOM CJIydae oKasajach paBHoii 91 % rpu npupoaHoii obecrie-
yeHHOCTU 77 %. DbdHeKTUBHOCTh METOa TaKMM 00pa3oM coctaBmia 14 %. Ilokasa-
TeJIW pacyeTHON U MPUPOJHON 00ECTeUeHHOCTU JUISl CPEAHEB3BEIIEHHOMN TOMIIMHBI
JIbJIa Ha KOHell pacyeTta coctaBuiau 91 %.

I OLIeHKM BO3MOXHOCTH MCITOJIb30BaHUsI METO/IA B OIlepaTUBHOM MPaKTH-
Ke OBLIM IpoaHaIM3MpPOBaHbl PE3yJbTaThl €I0 aBTOPCKMX MCIIBITAHUI KaK Ha (ak-
Tuyeckux (6onee 30 BapuaHTOB pacueTa), TaK U Ha MPOTHOCTUYECKUX MCXOIHBIX
JaHHBIX. DGGEKTUBHOCTh PaCYETHOIO METOAA JUISl CIIOYEHHOCTH, TI0 CPaBHEHUIO
C MHEePLMOHHOI obecreyeHHOCThI0, — 10 %, Mo cpaBHEHUIO ¢ MPUPOHOI obecrie-
YEHHOCTBIO — 6 %.

Bbmu Takske ocyIecTBIIEHbI pacyeT U IMPOTHO3 JIEI0BOM 00CTaHOBKM Ha beom Mo-
pe ¢ 7 cyT 3a01aroBpeMEeHHOCTEIO B TIEpMOI, ¢ THBapsI 1o arnpeib 2006 roga. B ta6i. 4.16
MPUBENIEHBI Pe3yJIbTaThl OLIEHKH ITPOTrHO3a Ha 7 CYT CIUIOYEHHOCTH (S) ¥ TOJIIIMHBI JIbAa
(H) mrta nmegoBoro ce3ona 2006 T. MO JaHHBIM METEOPOJOTMYECKUX TTPOTHO30B MOE-
Jm atMocdepbl EBporneiickoro 1ieHTpa cpeaHecpouHbiX mporHo3os noroasl (ELICIIIT).
AddexTuBHOCTL MporHo3a (E) onpenensiach Kak pa3HOCTb MEXIY CpeAHei Mo BceM
y3JIaM CEeTKU o0ecIie4eHHOCThIo pacueTta (R) u cpenHrMM 1Mo BceM y3iaM 3HaYeHUSIMU
ornpaBabiBaeMocTy nHepLoHHoro (I) i kaumatudeckoro (K) nmporHosa.

Tabmuua 4.16
Onpasadvieaemocms u 3¢hgpexmusnocms (%) memoda pacuema cnaouennocmu (S)
u moawunst avoa (H) no npoeHocmuueckum memeoposoeutecKum napamempam

Ne Ilepuon R 1 K E =R-I E=R-—K
B pacueTa S H S H S H S H S H
1| 10.01-17.01 78 85 66 74 58 70 12 11 20 15
2 | 17.01-24.01 77 97 54 72 72 93 23 25 5 4
3 | 24.01-31.01 89 86 80 88 74 84 9 -2 15 2
4 | 14.02-21.02 94 61 94 61 88 62 0 0 6 -1
5| 21.02-28.02 90 68 91 57 83 51 -1 11 7 17
6 | 28.02—07.03 96 71 92 71 85 54 4 0 11 17
7 | 07.03—14.03 94 77 93 74 87 62 1 3 7 15
8 | 11.04—18.04 61 - 61 — 61 — 0 — 0 -
9 | 18.04-25.04 59 - 59 — 56 — 0 — 3 -
Cpennss 81 78 76 71 73 68 5 7 8 10

CpenHsisi onpaBabIBAeMOCTb MPOTHO3a /151 CIIJIOYEHHOCTH U TOJILIMHBI JIba CO-
CTaBUJIa COOTBETCTBEHHO, 81 1 78 %. CpeaHsis 3(pheKTUBHOCTb MPOTHO30B, 10 CPaB-
HEHUIO C 00eCITeYeHHOCThIO MHEPIITMOHHOTO MPOTHO3a JUIST CTUIOYEHHOCTH W TOJIIIIM-
HBI JIbIa, COCTABNsIET 5 U 7 % COOTBETCTBEHHO, O CPABHEHUIO ¢ 00ECIIEUEHHOCThIO
KJIMMaTU4ecKoro nporHo3a — 8 u 10 % cooTBETCTBEHHO.
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4.5. I1po06.emMbl Jie0BOro odecnedyeHuss MOPCKHUX 0TPAcieil SKOHOMUKH
B YCJOBHSX COBPEMEHHbIX H3MEHEHHUII KIMMAaTa

CeromHsT MBI SIBJIIEMCSI CBUIETEISIMM KaK 9KOHOMUYECKUX, TaK U KJIMMaTU4de-
CKUX MU3MEHEHUI, TPOUCXOASIIINX Ha POCCUICKON TeppuTopuu. [Ipu atom u Te, u
JIpYTHe BHECU CYIIECTBEHHbIE KOPPEKTUBBI B IUJIAHBI OPraHU3alvii, 1eITeIbHOCTD
KOTOPBIX CBsI3aHa ¢ MOpeM. Bo-TIepBbIX, B CBSI3W ¢ MajIbIM I'Py30IIOTOKOM B ApPKTH-
YECKOM PErMoHe IEHTP BHUMaHMS TPAHCIIOPTHBIX KOMITAHWI MepeMEeCTUICS Ha He-
apKTUYECKUE MOPs; BO-BTOPBIX, TMIPOMETEOPOJIOTMYECKOE U JIeJ0BOe obecrieueHue
TPAHCITIO