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Kacniickoe mMope SBIS€TCS YHUKAIBHBIM HPUMEPOM
KPYIHEUILIETO IO IUIOMAAM 3aMKHYTOIO MPUPOIHOTO
oobekra. I[loMumo ero  OoybLIONW  TJIONIAH,
YHUKAJIbHOCTh 3aKJKHYAeTC B HEMOCTOSIHCTBE
YPOBHSI BOABI KAK C TEYCHUEM BPEMEHU (IIEPUOIBI
OJIEJICHEHUS ), TaK U IO BOAHOMY 3epkany. Kacnuiickoe
MOpPE CBSI3M C OKEaHOM HE HMMEET, 4TO (POPMAIBHO
NO3BOJIIET Ha3bIBaTb €0  O3€pOM, OJHAKO OHO

00J1a/1a€T BCEMH OCOOEHHOCTSIMUA MOPSL.




Ilenu 1 3a/1a4M NCCIETOBAHUS:

Jlnst OoJsiee NeTAJLHOTO H3YyYeHHMsI OTOTO SBJICHUS HEOOXOAMMO YYHUTHIBaTh CHHONTHYECKUM (haKTOp
(mepemMerieHue BO3AYIIHBIX MacC U arMoc(epHbIX (poHTOB). B CBA3M ¢ 3TuM, HeJbI0 HAYYHOH PadoThI
SIBJISIETCSI CMHONTHYECKOe 000CHOBAHME BO3HUKHOBEHMS HAroOHHBIX SIBJICHUM B akBaropuu CeBEpHOIO
Kacmus.

B cOOTBETCTBMH C TOCTABICHHOM LIENIBIO PEIIAIUCH CIEIYIOIINE 3a{a4H:

1. (I)OpMI/II)OBaHI/Ie IJICKTPOHHOI0 KaTaJiora — KajJCHIaps 38.(1)I/IKCI/IpOBaHHBIX HAaroHoB ¢ MaKCHUMaJIbHbBIMU
SHAYCHUSAMU UBMCHCHUA YPOBHA MOPA.

2. CrarucTuyeckoe uccjaeaoBaHue Iokazaresci BBICOTBI, IUIOIAAN 3aTOINICHUA U PACTIPCACIICHUA HAI'OHOB B
Pa3/IMIHbIC CC30HbI I'0ad.

3. AHaJaM3 CHHONTHYECKHX CHUTYyalWil, KOTOpOE MO3BOJMUT Oosiee ITyOOKO PacCMOTPETh pa3zHOooOpasue
(haKTOpPOB, NOCITYKUBIIUX MPUUMHAMH (DOPMHUPOBAHUS HATOHHBIX SBICHUH.

AKTya.]'IbHOCTb HCCICA0BaHHUA CBA3aHA C dKTUBHBIM OCBOCHHUCM U XO3SMCTBEHHBIM HCII0Jb30BaHUEM pPeECypCoOB
HO6epe)KI)${ Kacnuiickoro MOpsI. I[J'ISI YMCHBIICHUA BOBI[CﬁCTBHH CTUXUMHBIX 6€HCTBHﬁ, MpeKAC BCCTO HAI'OHOB,
CYLICCTBYCT HGO6XOI{I/IMOCTB, B YCJIOBHAX MCHAKOMICTOCS KINMMATad, B CO3JaHHHN HOBLIX COBPCMCHHLIX PsAJ10B
JaHHBIX O Ha6J'IIOI[eHI/II/I H, IPpCKAC BCCTro, MOACIMPOBAHUHN JaAHHBIX SIBJICHUH.



Haronnrsie aBiaeHud

* [IITopMOBOM HAaroH — MOTOK BOJIbI, TPOABUTAIOIIUICS K OEpErOBOM
JAHWUY N0 BIUSIHUEM COBMECTHO JEUCTBYIOIIUX HANPIAKEHUSA BETPA

IIpU ONPEJICTICHHBIX CHHONTHYECKHUX yCIoBUsIX (muTopma) (boyaeH,
1988)

* Haron — u3MeHeHue YPOBHS BOAbI B IPUOPEIKHOM 30HE UM HEKOEM
BOJIHOM ITPOCTPAHCTBE C MEPUOIOM OT HECKOJIILKUX MUHYT 10
HECKOJBKHX JIHEW, B PE3YJIbTATE BO3JCUCTBUS OapUUECKHUX CUCTEM

* Haron — BO3My1lIeHUE YPOBHS MOPA

Warm air risin :
9 strong winds push

creates bulge

vertical current
bulge towards land
*HecMOTpPHA HA NOTCHIHUAJIBHO KAaTACTPOPUUECCKUC high tide
em—

—

IMOCJCACTBUA IITOPMOBBLIX HA'OHOB, UX BOSHUKHOBCHHE

U pacnpocTpaHeHHe HCTOPUYECKH IJI0X0 U3yY€eHO.



OCHOBHble paKTOpbl 06PA30BAHNA HATOHOB
(Pavlova, 2014):

1) BeTep (HOBEPXHOCTHOE HAMPSKCHUE BETPa, HAIIPABIICHUE
BeTpa (HOpMalIbHOE K Oepery, Win BIoJb Oepera), CKOpoCThb
BETpa U €ro MPOJI0JDKUTEIBHOCTD);

2) TOCIIOACTBYIOIIASI OApUYECKAST CUCTEMA U aTMOC(HEPHOE
JTABJICHUE;

3) BETpOBOE BOJIHCHUE;
4) B3aMOJICMICTBUE HArOHA C IMPUJIHUBOM;

5) €1 Ha MOBEPXHOCTH MOPSL.



BnusiHue armochepHO
[UPKYJISIIMY B PETUOHE
ceBepHOro Kacnms

* Knmmarnueckue ycioBHS pErMOHA
Kacnuiickoro Mopst onpeaesstorcs
BJIMSTHUEM XOJIOJHBIX apKTUYECKUAX
BO3IYILIHBIX MACC, BJIAJKHBIX MOPCKHX,
dbopmupyronmxcs HaJl ATIaHTUKOM,
CyXHX KOHTHHEHTaJIbHBIX U3 Ka3axcraHa,
TEIUIBIX TPOIHYECKUX, TPUXOIAIINX CO
CpenuzeMHoro mops 1 Mpana.
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* Ce30HHbBIC KOJICOAHUS ITUPKYIISIILIUU
arMoc(epbl BHI3BIBAIOTCS
reorpauyeCKUMU U3MEHEHUSIMU pactipe-
JICJICHUST TEMITEPATYPhI M 1aBIICHHUSI
BO3/1yXa, 00YCIIOBJICHHBIMU
aCTPOHOMHUYECKUMHU (DaKTOpaMU U
B3aUMOJICHCTBUEM CYIIIA U MOPSI.
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* CUHONTUYECKHUE YCIOBUSA HAJ
Tepputopueit Kacnus oOycioBIuBatOTCsS
4aCcTOW CMEHOM BO3yLIHBIX Macc BO Bce  “I™
CE30HBI I'0/1a, B OTACIBbHBIX CIyYasx
COITPOBOXKIAEMOW 3HAYUTEIIbHBIMU
CYTOUYHBIMU KOJICOAHUSIMU JTaBJICHUS

BO3TyXa.
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Marepuansl 1 Metoasl (Moaenb ADCIRC,
peananu3 ERAS)

MopneupoBaHie HArTOHOB CHHONITHYECKOE UCCIIeI0BAHUE
* MoaenupoBaHUE€ MAaKCUMAJIbHBIX KOJICOAHUM * [Ipu ncnonb30BaHUY TAHHBIX O COCTOSTHUU
HaroHoB B KacnuiickoM MOpe MpOBOAUIOCH C arMoc(depsl B 3aUKCUPOBAHHBIC CIy4Yau
ucnonp3zoBanueM monenu ADCIRC. oOpasoBanus HaroHoB B CeBepnom Kacnuu
@ | i UCIIOJIb30BAJINCH JAHHBIE CTAHAAPTHOTO
1452 = Ij_g peanaimmza ERAS.
46 142
- * HMcnonb30Banuch CIEAYIONIME JaHHbIC
- » peaHanusa:
- - 1. ITpuzeMHoe aTMOc(epHOE naBiIeHUE (H.Y.M.)
a4 08
Iﬁi 2. T'eonorennuan Ha BeicoTe H500
0.2
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Marepuansl u metoabl (Moaenab ADCIRC,

pea”anm3 ERAS)

MonesupoBaHue HATOHOB

* MojaenupoBaHHEe MaKCUMaJIbHBIX KOJIeOaHuM
HAaroHoB B KacmuiickoMm Mope MpOBOAUIIOCH C
ncrionb3osanueM moaenu ADCIRC.

CuHonTu4eckoe uccjaeoBaHue

* IIpu ucronb30BaHUM JAHHBIX O COCTOSHUU
arMocdephl B 3a(pUKCUPOBAHHBIC CIIydau
oOpa3oBaHus HaroHoB B CeBepHoM Kacriuu
HCIIOJIb30BAJINCH JJAHHBIC CTAaHAAPTHOTO
peanann3a ERAS.

* /cnionb30BAIMCh CIEIYIONIUE JAHHBIE
peaHanmsa:

1. IlpuzemHoe atmMmochepHoe naBiaeHUE (H.Y.M.)

2. T'eomorenmnuan Ha Beicote H500
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Marepualibl 1 METOABI

HccneqoBanue CUHONTUYECKON KapTUHBI JIJT KaXKI0T0 HaroHa BO BpeMs (PUKCAIUU
€ro MaKCUMaJIbHOM BBICOTHI — pacuyeT aHOMAJIMH aTMOC(EpPHOTO JaBJICHUS U
KPYITHOMACIITA0OHOW IIUPKYJSAIMA B CPETHUX CIOSIX aTMOC(DEPHI.

aHomManus AasneHusn, r Ma 2015-03-30 11:00
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HUman, rnpam, npusemHoe gasnexue, rfla 2015-03-30 11:00
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1990-12-14 06:00

aHoMmanua pasneHus, rfa 1991-01-30 05:00
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reonoTeHuMan, rnaam, npuseMmHoe gasneHue, rfa 1991-01-30 05:00
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reonoTeHuwan, rngam, npusemMHoe aasnedue, rfla 1990-12-14 06:00
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Pe3yibrarsl

.

bLJIO BBISABIICHO 49 citydyaeB
oOpazoBaHus HaroHoB (1990-2015 . 1)

B pesynbrare npoBencHus
aCYE€TOB OIMMCAHHOM BBIIIE MOJAEIIBIO,

C IIPEBBIIICHUEM OTMETKH YPOBHS

0oJice YEM HA OJMH METP; COCTABIIEH
AJIEKTPOHHBIN KaTaJIor,
IPEICTABICHHBIN B BU/JI€ TaOJIMIIbI

Ka.ﬂeHnapb HaroHoB C MMoxKka3aTeJIaMH
BBICOTHI HAI'OHA H IIJIOIINA/IH 3aTOIIJICHUA

2004

2003

HHHHHHHHHH

BBICOTA II0Iagh

roa | mecsAn | JeHb .
HaroHa, M 3aToruieHHs, %

1990 12 14 1.28 423

1991 1 30 1.06 25,

1991 2 16 1.00 32,4

1992 6 17 1.04
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KoandecTBOo HaronoB 3a kaxabii rog (1990-2015r. o)
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Pacnpep,eneHme Koa1n4yecTBa C/1y4aeB HAaroHoB No mecAauam

epuog, 1998-2015
Pesyibrarsl i
2. HccnenoBanbl oKa3areiu .
HaroHOB: ;

- MAKCUMAJIBHOC KOJIMYCCTBO

CJIy4aeB OTMEYEHO B IIEPHOJ] 2 I I
HOA6pb-MapT: 40 u3 49 (81%) A1 1R
- B OOJIBIIMHCTBE CIIy4aeB HArOHEI =8 oo S %
HE IPEBBIIIAIN BEICOTHI 10 1,5 :

30

MeTpoB. IIpu 3TOM, OOJIBIIIAS YACTH
pacrpeneiacHusa HaXOAUTCA B
uHTepBaje ot 1 1o 1,25 meTpoB o
BbIcOTE (43 ciyuas unu 87,7%);
CPEIHSS BBICOTA HArOHa 0
cocrasiysieT 1,23 merpa o

25

20

15

KONMM4ecCTBO Crly4aeB

wv

(1,25, 1,5] (1,5, 1,75] (1,75, 2] (2,2,25] (2,25,2,5]

MHTEepBarbl NO BbICOTE HAroHa, m



KONu4ecTBO Cnyy4aee HaroHoB

Pesyibrarsl

2. BONBIIMHCTBO Cilly4acs
3aTOIICHUS HAXOAATCS B IIPOMEKYTKE
10 40% (26 cayuaeB). CornacHo
JAHHBIM U3 TAOJIUIIBI - CPEAHSIS
IUIOIIA/Ib 3aTOTUICHUSI TEPPUTOPUHA OT
MaKCUMaJIbHO BO3MOXHOU B

uccienyeMoix 49 ciaydasx B IEPUOT C
1990 nmo 2015 rox cocraBisiet 41,5%.

nnoLaab 3aTonneHus
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[18, 29] (29, 40] (40, 51] (51, 62] (62, 73]

WMHTEepBanb! % OT nnow,agn MakuMmanbHOro 3aTonneHus

== MNonoxeHne 6eperos§5ﬁ NVHUN,
- cootset cTBytoLee PasAUUHBIM
ypOBHﬂM Kacngucxoro mopa
(uepHa NMHUA -29 m - '
MWUHUM anbIM ypoBeHb ana XX
BeKa (1 77*r ); 3eneHasn AMHuAa -26,8
~ "M -co pemel-u-lbm YPOBEHD;
KpacHaa IMHUA -26 m -
MaKCMMaNbHbIN ypoBeHb ana XX
Beka(1900-1929 rr.)) T




PesynbpraThl (AHOMAJIMH IIPU3EMHOTO JABJICHMS)

AHOMANUA LABNCHUA, rlla 1995-03-12 19:00 AHAMANNR gasnesds, 1Ma 1991-02-16 11:00
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Pesynbrarsel (nupKysaausd Ha H500)

reonoTeHumnan, rngam, anEGMHDE naenexue, rfla 1991-02-16 11 00

reonoTeHuuan, rn,an npu3emHoe agasnenve, rfla 1995-03-12 19:00
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HUror

Harounsl B ceBepHoii yactu Kacniust popMuUpyrOTCS TIpU ABYX OCHOBHBIX
THUNAX [MUPKYJSALUNA, KOTOPBIE UCCIIEI0BAHBI B pa00OTE C ITOMOIIBIO
aHOMAJIUK NPU3EMHOI0 aTMOC(EPHOTro AaBJICHUS (BBIICICHUE JBYX
OCHOBHBIX TUIIOB IUPKYJIAIAN) U COOTHOIICHUS MMPU3EMHOM

HMUPKYIHAOHUA 1 HUPKYISIIAA B CPCIHUX CIIOAX aTMOC(l)CpBI Ha BBICOTC
H500.



BEBIBOOEI:

Co3znian KajneH1apb HarOHHBIX SIBJICHUM (3J1eKTPOHHBIN KaTanor) B CeepHom Kacnuu, Gosee
IPOJIOJKUTEIIBHBIN BPEMEHHOM Pl MOAEIBHBIX PACYETOB, KOTOPBIM MTO3BOJISIET JIYUIIE OTCIAEAUTD
CTaTUCTUYECKYIO TMHAMUKY 00pa30BaHUS UCCIIEYEMBIX SIBJICHUN B JAHHOM PETHMOHE.

CrarucTuyeckoe pacupeelieHue HaroHOB B TEUEHUE rojia 3a ucciienyemolid nepuog ¢ 1990 no
2015 . B 1esioM 0TOOpa)kaeT KJIMMaTUYECKUE XapaKTEPUCTUKU CUHONITUYECKUX CUTYaAIlUN 110
CE30HaM B JTaHHOM PETHOHE.

Bonpiias yacte HaroHoB (87% ciydaeB oT 3apUKCUPOBAHHBIX MO/JICJIbIO), UMEIOT BBICOTY 110 1,25
METPOB, IIPU 3TOM OOJIbIIIAsl YaCTh BHIOOPKH YMEIIAETCS B IPOMEXKYTOK J10 1,5 M.

[Lmomane 3aTOTUIEHNUST TEPPUTOPUH, B PE3YIIBTATE AEUCTBUS HATOHA, BBIPAXKEHHAS B IIPOLICHTHOM
COOTHOIICHUH OT MAaKCUMAJILHO BO3MOXXHOM IIOIIAY 3aTOIUICHUS B cpeiHEM cocTaBieT 41,5%.

Bb11e/1eH0 1BA OCHOBHBIX THIIA JJISI AHOMAJIMH MPU3E€MHOI0 J1ABJICHUS
NepPBbIA — BJMSIHME AHTUIUKJIOHA, BTOPOH — BTOP:KeHHe IUKJIOHOB B
uccjenyemMblid peruoH. [lust mepsoro tuna xapakrepuo 53% ciay4yaes, 1Js
BTOPOIO — 47%.

Cnacubo0 3a BHMMaHue!



YT10 Takoe HAroH?

* [IITOpMOBOI HArOH NPEACTABISECT COOOM MOTOK BO/ABI, ABMKYIIIUIMCS K OEPEroBOM
JMHUHU MO/ BIUSHUEM COBMECTHO JCHCTBYIONINX aTMOC(EpHBIX (haKTOPOB, TAKUX
KaK: HanpsDKEHUS BETpa M HU3KUM aTMOC(hEepHBIM JaBJIICHUEM BO3AyXa,
OKPY’KAIOIIMUX IUKJIOH (ILITOPM)

* Haron uneHTu@uuupyeTcs KaKk U3MEHEHUE YPOBHS BOJIbl B TPUOPEKHON 30HE WIIH
HEKOEM BOJHOM ITPOCTPAHCTBE C MEPUOIOM OT HECKOJIBKUX MUHYT JI0 HECKOJIBKHAX
JTHEW, B pe3yJbTare BO3ACHCTBUS aTMOC(EPHBIX MPOILIECCOB, CB3aHHBIX C
OapUYECKUMH CUCTEMAMU, OTIPEACISIONIAMU XapaKTep MOJIeH BETpa.

* (boynen, 1988) mTopMoOBOM HArOH — 3TO BO3MYIIIEHUE YPOBHS MOPSI,
BBI3IBAEMOE METEOPOJIOTMUYECKUMU TPUUNHAMH, OTHOCUTEIIBHO ITOBEPXHOCTH,
WUCKPHUBJIEHHOW MTPUJIMBOM, €CJI OH €CTh.

 (I1. Bemanaep) «mTopMOBOM HArOH» 3TO PE3YIBTAT BO3ACUCTBUE BETPA U
arMOC(EpHOTO JIaBJICHHS HA YPOBEHb MOPS, CBA3aHHBIN C OT/ICJIbHBIM IIITOPMOM.



aHoManusa paeneHus, rMa 1991-02-16 11:00
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aHoManua nasnenus, rfa 1995-03-12 19:00

aHoManus gasnenus, rfa 1996-02-14 11:00
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aHoManusa aaeneHus, rfa 1998-03-17 08:00

aHomanuna nasneHwus, rfla 1997-01-09 20:00
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aHoManusa aasnenus, rfa 1998-05-18 23:00

aHomanusa gasnexHus, rfla 1997-02-21 11:00
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aHoManusa aaeneHus, rfa 1999-11-24 11:00
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aHomanwna nasneHws, rfa 2001-12-01 06:00
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aHoManua nasneHwus, rfa 2002-12-19 00:00
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enexHus, rfa 2001-12-10 05:00
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aHomanua aasneHus, rfa 2004-01-23 06:00
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aHoManusa aaeneHus, rfa 2005-01-30 19:00 aHoManua nasneHwus, rfa 2006-01-20 07:00
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reonoTeHuUuMan, rnaamM, NnpuleMHoe aaenexHue, rfa 1990-12-14 06:00







reonoTeHuuan, rnaamM, NpuseMHoe faenexHue, rfa 1997-01-09 20:00




reonoTeHuuan, rngamM, NnpuseMHoe naenexHue, rfa 1998-05-18 23:00 reonoTeHuuan, rnaamM, NpuseMHoe faenexHue, rfa 1998-11-30 06:00
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