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OIIEHKA COBPEMEHHBIX XAPAKTEPUCTUK U MHOT'OJIETHEA
N3MEHYNBOCTHU 3KCTPEMAJIBHOT'O BOJIHEHUA HA YEPHOM MOPE

C npumenennem BonHOBO#M Monemu SWAN Ha ocHoBe peananu3a NCEP/NCAR Bbi-
MIOJIHEH pacdeT napaMmeTpoB BoiHeHHs Ha YepHom mope ¢ 1948 mo 2010 rr. IIposenen
aHaJIM3 MIPOCTPAHCTBEHHOTO PACHPEICNICHHS] PSKUMHBIX U OKCTPEMaJIbHBIX BEJIMYHMH BbI-
COTHI BOJIHBI. BBINONHEHA OleHKa KOJIMYECTBA, NPOJOJDKATEIFHOCTH, TUIOMAAN U JUTUHEI
TpaeKTOpuH IWTOPMOB. OTpeseeHbl MEKI010BbIe TPEH/IBI IIPOIOJDKUTEIBHOCTH U KOJIH-
YeCTBa ITOPMOB Ha aKBaTOPUH YepHOTO MOpsL.

KJIIOUEBBIE CJIOBA: YepHoe mope, 6empogoe BONHeHUe, WMOPMOBoe 80IHEeHUE,
mooenvb SWAN, peananuz NCEP/NCAR.

[TorpeOHOCTE B OmpereNieHNH PeKUMa BOJHEHUS OOBICHsETCS BCE Ooree
MPUCTATLHBIM BHUMAHUEM, YICISEMbIM MOPCKHM aKBATOPHSIM KaK C HAy4IHOMH,
TaK ¥ ¢ MPUKIAJIHON TOYKHU 3peHus. AKBaTopHs u Gepera UepHOro MOpst MHTEH-
CHUBHO HCIONB3YIOTCS JJIS CYJAOXOJCTBA, PEKpEallMu U JAPYrof XO03sHiCTBECHHOU
JESITENBHOCTH. DTH acleKThl 00YCIaBIMBAIOT AKTYaIbHOCTh, KOTOPOH 001amatoT
HCCIIeIOBaHUs BOJTHEHHS Ha UepHOM Mope.

Haubonee panmoHaNbHBIM METOJOM TAKHX HCCICTOBAHUN MPEACTABISCTCS
YHCIICHHOE MOJICTUPOBAHIE, HMEIOIIEe PSJ] MPEUMYIIECTB Mepe TPaAUIHOHHBI-
MH HHCTPYMEHTAJIbHBIMUA HaOmoaeHUsAME. K JTOCTOMHCTBAM PACUYETHBIX JKCIIe-
PUMEHTOB MOXHO OTHECTH TMOKOCTh B 33J]aAHUU HAYaIbHBIX YCIOBUU, PACCUUTHI-
BaeMbIX MapaMeTPOB, MPOCTPAHCTBEHHOTO U BPEMEHHOrO paspeinieHus. [pyrum
MPEUMYIIECTBOM 3TOT'0 METOJIa SBISETCS BO3MOXKHOCTH POTHO3UPOBAHUS U PET-
POCIIEKTUBHOI'O aHAN3a BOJHEHHSI C MCIOIB30BAHUEM MPOTHO3HBIX HIIH apXUB-
HBIX METEOPOJIOTHIECKHUX TI0JICH COOTBETCTBEHHO.

B mocnenHee Bpems omyOnIMKOBaHO OOJNBIIOE KOTUYECTBO padoT, MOCBI-
IICHHBIX HMCCIICOBAHUIO BETPOBOTO BOJHEHHS B UepHOM MOpe Ha pasiHyYHBIX
MPOCTPAHCTBEHHBIX M BPEMEHHBIX MaciiTabax. HekoTopbie U3 3TUX myOnuKaiui,
Hanpumep, [1, 2], ABIAOTCS aTIaCHO-CIIPABOYHBIMHU H3JAHUSMHU U TOCBSIICHBI
HCCIICIOBAHUIO BETPO-BOJHOBOTO KiuMaTa UepHOro MOpS U €ro 3KCTPEMaTbHBIM
MPOSIBJICHUSIM. P&KUMHBIM XapaKTepUCTHKAM BOJHEHUS HAa UepHOM U A30BCKOM
MOpSIX TOCBSIIEHBI paboThl [3, 4]. Jpyrue marepuaisl B OOJBIIHHCTBE CBOEM
HUMEIOT 0oJiee Y3KYIO HAMPaBICHHOCTh. TaK, MOXXHO TPHUBECTH MPUMEPHI MyOIIH-
Kallnif, MOCBAIICHHBIX MOJCTHPOBAHHUIO BOJIHEHHS BO BpeMs 0C000 peaKuX
mTopMoB [5], Ha OTHENBHBIX yJ4acTKax akBaTopuu Mops [6], a Takke coBmecT-
HOMY MOJICTUPOBAHUIO BOJNHEHHUS M MOBEPXHOCTHBIX TeUeHUU [/]. AKTyanbHBIM
HaTpaBJICHUEM HCCIICOBAHUN SBIISCTCA BepU(pHUKAIUS U KATHOPOBKA MojeneH ¢
UCIIOJIb30BaHNEM HATyPHBIX U3MepeHuil (Hanpumep, [8]).

Lensto maHHO# pabOTHI SIBISETCS MPEIBAPUTEIBHOE OMpEeTieHIHE OCOOCH-
HOCTEH U XapaKTEPUCTHUK IIITOPMOBOI'O BOJHECHHUS HA akBaTOpUH UepHOro Mops,
TUTIAYHBIX JIJIs1 BTOpor monoBUHBI XX u Hauvana XIX BB., a Takke BBISBICHHE
TPEHIOB B €0 MHOTOJICTHEH M3MEHUHNBOCTH.
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Pacyer BoHEHNUs BBIMOIHSIICS C MTOMOIIBIO CIIEKTPATbHOW BOTHOBOW MOJe-
mu SWAN [9, 10].Beinyxnaromieii cuiioil BOTHOBBIX KOJICOAHUH SIBIISETCS BETPO-
BOE HaIpsDKEHHE, OIpenessieMoe Ha OCHOBE JaHHBIX O KOMIIOHEHTaX CKOPOCTH
BeTpa Ha Bbicore 10 M. DTH cBeneHHs C AUCKPETHOCTBHIO 6 YacoB 3a MEPHOA C
1948 no 2010 rr. nomy4ens! u3 nanHbix peananmuza NCEP/NCAR [11]. [Jauubrii
peaHanyu3 HKCIONb30BaJICsl M3-32 TOTO, YTO OH IOKPHIBAeT Ooliee ITUTEIbHBIN
BPEMEHHOM MHTEPBAJ MO CPABHEHHIO C OOJBIIMHCTBOM JIPYruX aHaioroB. CTOUT
OTMETUTH U HanboJee CyIEeCTBEHHBIH ero HeJOCTaTOK — OTHOCHTEIBHO KPYITHOE
mpoctpancTBeHHoe pasperienue (1,875° mo monrore u 1,9046° mo mmpote). J{ist
cozanus nMGPoBOil Monenu penbeda THA U KOHTYpOB OeperoB Mopsi ObLia uc-
MOJIb30BaHA HAaBUTAIlMOHHAsA Kapra macmraba 1:2500000. B pesynbraTe co3na-
Ha MPsIMOYTOJIbHAS pacueTHasi CeTKa ¢ IPOCTPaHCTBEHHBIM pa3peliecHHEM S5 KM.

Bbruncnenrs BeNMUCh HEMPEPHIBHO I Kaxaoro u3 rofaos. [Ipu stom mns
Ka)XI0TO Tofa co3laBajics (aill «ropsdero crapra», MpencTaBIIOMUNA coOO0i
pacuer KapTHHbI BOJHEHHsI, OCHOBaHHBIM Ha MOJISIX BETPa 3a TPHU MOCIEAHUX JHS
npeapiaymero roga. JuckpeTHocTs Bbruuciennit cocrasiser 30 MunyT. B kax-
IBbIH M3 PACUETHBIX CPOKOB B Y3JIaX CETKU MPOU3BOAUTCS 3aIHMCh 3HAUYUTEIHHOU
BBICOTHI BOJIHBI, HampaBlieHHus e€ pacipocTpaHeHus], e€ mepruoja u cpeanei amm-
HBI, BBICOTHI 3bI0H; TAK)KE OMPEAEISIETCS KOTMUECTBO M TIEPEHOC BOIHOBOM JHEP-
run. s KpaTKoCcTu Janee OyAeT paccMaTpUBaThCs JIMIIb 3HAYUTEIbHAS BHICOTA
BOJTHBI KaK HanOoJiee 4acTo UCIONb3yeMast XapaKTepUCTHKA BOTHEHUSI.

Pacnipenenenue BenmuuuH cpenHell 3HAYMMON BBICOTHI BOJTHEHHSI HA aKBAaTOPHU
UYepHoro Mopst mperncrasieHo Ha puc.l. UepHoe MOpe OTHOCHUTCA K OTHOCUTEIBHO
CIIOKOWHBIM paiioHaM MUPOBOro OKeaHa; CpeJHsIA BeINYMHA 3HAYUTEIbHON BBICO-
THI BOJIHHI 37iech He mpesbimaer 0,7 M. Tem He MeHee, B IPOCTPAaHCTBEHHOM pac-
MIpECIICHNH BOJHEHHS €CTh CBOM 3aKOHOMEPHOCTH. BuaHo, yTo 0b1acts ¢ Hanbo-
Jiee BBIPAKCHHBIM BOJIHEHWEM HAXOAUTCS B IICHTPAJbHOW YacTH MOpS 3amajHee
Kppima. Cpennrie 3HaYMTeNbHBIE BBICOTHI BOJH 3aKOHOMEPHO YMEHBILIAIOTCS IO
Mepe NpUOMKeHns K Oepery, Mpu 3TOM IpaJueHT BOTHEHHS SpUe BHIPaXKEeH y 3a-
MaJHOTo, YeM NPH JBIKEHUH B CTOPOHY IPOTUBOIIOIOKHOTO BOCTOYHOTO Oepera.

KapTa pacnpenenenuss MakCUMalbHBIX 3HAYCHUH BBICOT BOJIH 3a IIEPHOJ BBI-
YHCICHUI mpeacTaBieHa Ha puc.2. Ha Heil onmpenensiroTcs IBa pailoHa MOpsI C
HanOoee pa3BUTHIM IITOPMOBBIM BOJIHEHHEM — IOT0-3aMajHasl U CEBEPO-BOCTOU-
Hasl 4acTH Mopsa. MakcHMalbHBIE BBICOTHI BOJIH 3/1eCh NpeBbImaoT 6,5 M. Hamu-
9He 3TUX ABYX PailOHOB
MaKCHUMaJIbHOTO BOJIHE-
HUSI MOXHO OOBSCHHUTH
tak. [lpu comocrasie-
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napieHus. JlanmpHetiiee
CMEIlleHUE LUKIOHOB Ha
ceBep OnokupyeTcs
HOW BBICOKOTO AaBiieHHs Hax EBponelickoil Tepputopueii Poccun u Boctounoit
EBpomnoii. B atom cinydae Hax YepHbiM MOpeM IpeodaaaloT ceBEpO-BOCTOUHBIE,
BOCTOYHBIE, IOTO-BOCTOYHBIE BETPHl. B OTAENBHBIX ciaydasx (OpMHUPOBaHHE JO-
KaJIbHOTO MHWHHMMYyMa JaBJI€HUS M €ro ImepemelieHne Hala YepHbIM MopeM
HSeT KapTWHY HampaBieHHs BeTpa. Bropoil, Oomee penkmii Tum Oapuueckont
CTaHOBKM XapaKTEPU3YETCs CMEIIEHUEM MOBUKHOTO IIUKIIOHA ¢ ceBepa EBpomsl
B IOTO-BOCTOYHOM HAIpaBJICHUH (CHBIPSIONIMIY» HUKIOH) MU OBICTPBIM PacIpo-
CTpaHeHueM J0XOuHBI Ha tor oT CkanauHaBuu U bantuku Ha Bocrounyro EBpo-
ny u ETP ¢ Bo3MOXXHBIM ()OpMHPOBAaHHEM JIOKAJIBHOIO INIYOOKOrO LHKJIOHA B
ceBepHOl yactu Mopsi. [Ipu 3Tom Hax bankanamu rocrnoiacTByer o0macTh MOBHI-
LIEHHOTo fAaBiieHHMs. Takas cuTyalus TakkKe MOXKET MPHUBOAWTH K Pa3BUTHUIO
CHJIBHBIX IITOPMOBBIX BETPOB C MpeoOialaHeM CeBEepo-3alalHoro, 3anamHoro,
FOr0-3aI1aJTHOr0 HalpaBJIeHHH.

OCHOBBIBasACh Ha pe3yNbTaTaX BBIYUCICHUI 3HAYUTENBHBIX BBICOT BOJH, C
WCTIOJIb30BaHUEM JIOTHOPMAJIBHOTO paclpelefieHns Oblla TNPOBENEHa OICHKa
MaKCHUMaJIbHBIX BO3MOXKHBIX BBICOT BOJIH moBTOpsieMocThio 1 pa3 B 100 mer. E&
PE3yNbTaThl MpeNCTaBIeHBI Ha PUC.3. 3HaUCHUE STOM BETHMYUHBI IpeBbIIaeT 14 M
B aKBaTOpUSX I0KHeEE U roro-3amnanHee Kpeima. Takoil pe3ynpTaT Xopollo coria-
Cyercs ¢ JaHHBIMH, IPUBEICHHBIMH B [2].

IToMrMoO M3ydeHus: MPOCTPAHCTBEHHOI'O PacHpeleieHNs] peKUMHBIX U JKC-
TPEMaJIBHBIX BOJIHOBBIX XapaKTEPUCTHK B paboTe yAeJIeHO BHUMaHHE CTaTHCTHU-
YeCKOMY UCCIIEAOBAaHUIO IITOPMOBBIX CUTyallMi HaJl akBaTopueil YepHoro mMops.
ITon mTopmoM 311eCh IPUHUMAETCS Takasl CUTyallys], TP KOTOPOH 3HaYUTENbHAS
BBICOTa BOJHBI IO pe3yibTaTaM MOJICIHPOBAHMS B OAWH UM HECKOJBKO MOCIHE-
JIOBATENBHBIX PACUETHBIX CPOKOB MpeBbImacT 4 M. Takas BbICOTa BOJIHBI SIBIISICT-
Cs1 IOPOT'OBOM BETMYMHOM MPH ONpeNeNIeHHH CUIBHOTO BOTHEHUS B IPUOPEKHBIX
paiionax [12]. HecmoTps Ha To, uTo B [12] mpuBeneHa Tpexcryneyaras rpajamnus
MOPOrOBBIX 3HAYCHUI BBICOT BOJH (V11 MPUOPESKHBIX BOJA, OTKPBITOIO MOpS M
OTKpBITOI'O OK€aHa), B HACTOAlICH padoTe HE MPUMEHSETCS pa3leleHue aKBaTo-
pUM Ha MPUOPESKHYI0O M MOPUCTYIO 4YacTH. JTO 00YCIOBIEHO OCOOCHHOCTSIMH
penbeda nHa YepHOro Mopsi U BEIOPAHHBIM ILIATOM PAacueTHOW CETKU — MPH Mpo-
CTPaHCTBEHHOM pa3pelIeHUH B 5 KM B IPEAENax OAHOH sUEHKH MOTYT OKa3aTbCs
KaK MEITKOBOIHBIH 1enbd, Tak U KpyToi abuccanbHbli ckiloH. [losToMy s Bce-
T0 MOps IPUMEHSIICA €ANHBIN KPUTEPUN BBISBIEHUS IITOPMOBBIX BOJIH. JIJIsl Kax-

Puc.2.MakcumanbHasi BEIYMCIIEHHAS BEICOTA BOJIHBI, M.
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Ta6numa 1.KonudecTBo U cpemHue MPOJOIKUTEIBHOCTD, TUIOIATL U JJTUHA
TPAEKTOPUU LLITOPMOB.

3HAYNTENb- CpenHsIs mpo- CpEIHsIs IH-
KOJINYECTBO CpemHsst
Has BbICOTa JOTKUTEIb- 2 | Ha TpaeKTo-
LITOPMOB MJI0IIA b, KM
BOJIHBI, M HOCTB, 4ac puH, KM
4<h<5b 76 50,17 239343 597
5<h<®6 17 67,24 257810 661
h>6 2 81 269540 764
BCETO 95 53,87 243280 612

JOM INTOPMOBOM CHTYallMH ONpeNesulach MPOAOKUTEIBHOCTh ILITOpMA, €ro
IUIOIIA/Ab U JAJMHA TpaeKTopuH. [IoMHUMO 3TOro, Bce MITOPMBI OBUIM PaHXUPOBA-
HBl B 3aBUCHMMOCTH OT 3HAYMMOH BBICOTBHI BOJNHBI. CpenHHE XapaKTePHCTHKH
LITOPMOB IIpUBENEHBI B Ta01. 1.

B MexronoBoil M3MEHYMBOCTH IUTOPMOBOM aKTHBHOCTH XOpOIIO 3aMETEH
MepUO]] MOBBIIMICHUS KOJTHYECTBA M MPONODKUTEIBHOCTH IITOPMOB B CEpEIIUHE
60-x rr. (puc.3). B menom cieayer OTMETHTh TCHACHIMIO K HE3HAYUTEITBHOMY
YMEHBIIEHUIO CYMMapHOH MPONODKUTENFHOCTH IITOPMOB, O YEM TOBOPHT JIU-
HEWHBIA TPEH]] ATOH BEIMUYMHBI 32 BcE BpeMsi HabmoaeHuil. B To xe Bpems B ro-
JIOBOM KOJIMYECTBE IITOPMOB TaKasi HAKJIOHHOCTb MPAKTHUECKH HE HaOII0AaeTCs.

[lonmydeHHble pe3ynbTaTbl MOTYT OBITh YTOYHEHBI B XOJ€ NalbHEHIIMX HC-
CIIEAOBAaHMUH C MCIOJIB30BAHUEM JPYTUX, Oonee MPUTOAHBIX AJIST PErHOHATBHBIX
WCCIIEIOBaHUH MaTEpUaOB U METO/I0B, K KOTOPBIM MOKHO OTHECTH PEaHaIH3bI C
MEHBIINM IPOCTPAHCTBEHHBIM M BPEMEHHBIM pa3pelieHHeM U Ooliee JAeTanbHbIe
pacueTHbIEe CETKH, B TOM 4YHWCIIe U HecTpyKTypHble. [locnennee Oyner ocobeHHO
3¢ deKTUBHO Ui pacyeTa napaMerpa BOJHEHHS B NPUOPEKHBIX aKBATOPHSIX,
OyxTax W mponuBax. B To ke BpeMsi [UIMTENbHBIN Epro, TSI KOTOPOT'o MPOBO-
JIUJICS. pacyeT BOJHEHUS B JaHHOW paboTe, MO3BONSET HCIIOIB30BATh PE3YIIBTAThI
IUISL MCCIICIOBAHUN SBOJIIOIIMM BETPO-BONHOBOTO KJIMMaTa YEpHOMOPCKOIO pe-
THOHa BO BTOpoil monoBuHe XX — Hayane XIX BB.
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MopoBas NpoAOMKMTENBHOCTE WTOPMOB (Mac)

Puc.3. CyMMapHa;{ rogoBast HpOAOJKUTCIIBHOCTh IITOPMOB, Yac
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Hacrosimast paGota BeimonHeHa B JlabopaTopuu OLEHKH MPUPOIAHBIX PHUCKOB
MI'Y B pamkax norosopa G.34.31.0007.

CIIMCOK JIUTEPATVYPHI

1. Eg¢umos B.B., Komaposckass O.M. Atiac 3KCTpEMalIbHOTO BETPOBOTO BOJIHCHHS
Yepnoro mops.— Cesacronons: DKOCU-T'napodusuka, 2009.— 59 c.

2. Cnpasounvie TaHHBIC TIO peKUMY BeTpa M BoinHeHus bantuiickoro, CeBeproro, Yep-
Horo, A3oBckoro u Cpemmsemuoro Mmopeit.— CI16: Poccuiickuii MOPCKOW perucTp cy-
noxoncTsa, 2006.— 451 c.

3. IHononckuii A.5., @omun B.B., apmawos A.B. XapaKTepuCTHKN BETPOBOTIO BOJIHE-
aust Yeproro mopst // Torn. HAH Vkpainum.— 2011.— Ne 8.— C.108-112.

4. /lesaxoe H.H., @omun B.B., Mapmuvinos E.C., 'apmawos A.B. Betpo-BorHOBOH pe-
M A30BCKOro Mops // Dxonoruaeckasi 6e30MacHOCTh MPUOPEKHON U HIenb(HOBOi
30H U KOMIUIEKCHOE HCIONb30BaHue pecypcoB mmenbpa.— CeBacronons: DKOCH-
Tanpodusuka, 2010.— Bemm.22.— C.228-239.

5. Byxanosckuii A.B. u op. Itopm na Yeprom mope 11 Hostops 2007 1. 1 craTuCTUKH
9KCTpPEMaNbHBIX TOpMOB Mopst // 3B, Pycck. reorpad. obur— 2009.— 1.141, Ne. 2.—
C.71-80.

6. Valchev N.N., Trifonova E.V., Andreeva N.K. Past and recent trends in the western
Black Sea storminess // Nat. Hazards Earth Syst. Sci.— 2012.— 1.12.— C.961-977.

7. @omun B.B., Heanos B.A. CoBMeCTHOE MONICIIMPOBAHIE TCUCHUN M BETPOBOTO BOJI-
Hernsi B Kepuenckom mponuse // Mopckoii ruppodusudeckuii xypHar— 2007.—
Ne 5.—- C.3-26.

8. Akpinar A. et al Evaluation of the numerical wave model (SWAN) for wave simula-
tion in the Black Sea // Continental Shelf Res.— 2012.— 1.50-51.— C.80-99.

9. Holthuijsen L.H. Waves in oceanic and coastal waters.— Cambridge University Press,
2007.— 387 c.

10. The SWAN Team: SWAN User Manual.— Delft University of Technology, 2006.

11. Kalnay E. et al The NCEP/NCAR 40-year reanalysis project // Bulletin of the
American meteorological Society.— 1996.— 1.77, Ne 3.— C.437-471.

12. P 52.88.699-2008. PykoBomsmmii nokymeHT. IlonokeHne o mopsiake OedcTBHNA
YUPEXICHUH M OpraHM3alliid MpU yrpo3e BOSHUKHOBEHMS W BO3HHKHOBEHHH OIac-
HBIX NIPUPOAHBIX siBIeHui.— M., 2008.— 33 c.

Martepuan nmoctynul B penaknuio 14.07.2013 r.

AHOTALIA 13 3acrocyBamHsM xBwiboBoi momeni SWAN Ha ocHOBI peaHamizy
NCEP/NCAR BukoHaHHi po3paxyHOK [lapaMeTpiB XBUIOBaHHs Ha YopHOoMy Mopi 3 1948
no 2010 pp. IIpoBeneHo aHami3 MPOCTOPOBOTO PO3MOALTY PEKUMHHX Ta €KCTPEMAIbHHUX
BEJIMYMH BHCOTH XBWIi. BHKOHaHa OIliHKa KiNBKOCTi, TPHBAIIOCTI, TUIOII Ta JOBXIHU
TpaekTopii mWTOpMiB. BU3HAYEHO MIKpPIYHI TPEHAN TPUBAIOCTI Ta KIJIBKOCTI IITOPMIB Ha
akBaTopii HopHOro mMops.

ABSTRACT By using the wave model SWAN based on NCEP/NCAR reanalysis the
wave parameters on the Black Sea are calculated from 1948 to 2010. The spatial distribu-
tion of the regime and extreme wave height are analysed. The amount, duration, area and
length of storm tracks are estimated. Interannual trends of duration and the number of
storms in the Black Sea is identified.
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