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YTo Takoe MOpPCKHE BO3MYIeHUA?

MDPCHHE‘ BO3IMYLW EHWNA NPpeACTaBNAnT coB0K OAHO M3 CaMmblX FPO3HbLIX ABACHWK NMPpMpo Akl — BHE3alNHbLIE KonebaHna BOAHOK NOBEPXHOCTK, KOTOpPbIE

BO3HWKAOT BCNeACTBME MOLWHBIX reonor4ecKknx npoueccos, Nporcxoaax noa AHOM OKeaHd. 3TW BO3MYLLEHWE ABNAKTCH NPpAMbBIM PE3YNbTATOM

NnoaBoAHbIX 3EMNETPACEHNIA, NOABOAHbIX ONOM3HEK NN M3BEPKEHWIA NOABOAHbIX BYNKAHOB, KOTOPbIE PE3K0 M3MEHAIKOT YCNOBWA B BOOAHOWM Cpefc.

MopeTpsaceHue

BHe3anHoe KonebaHWe BoAbl B Mope,
Bbl3BaHHOE regnorM4eCKMMi npoyecCamMmm

Ha AHE OKeaHa. HDE',[I,ETEIEHFIET cobou
JHEPTHUYHOE BblAENeHe 3HEPT K,

HAaKOMNMNEHHOK B 3EMHOI KOpPE.

Ob6pazoBaHue LlyHAMH

YacTo COMPOBOX AaETCH DﬁpEBDEHHHE‘M
UyHamM — OrpoMHbBLIX BONH

KaTacTPo®MUECKOro MacliTaba, cnocobHbIX
paspywaTe NprbpexHble ropoaa,

MHOPACTPYKTYPY M NPUYMHATE MaCcCoBblE
HEPTEBLI CpeK HaCeNneHNA.

PaspymurtenbHas cuia

BonHbl LyHaMmK HecyT B cebe KonoccanbHyo
IHEPruio, HAaKOMMEHHYO B NpoLecce

3EMNETPACEHNA, M NPK OO0CTHVHEHWW EIEFI'E‘I'B
NpeBpallaldTCA B CaMoe ONaCHOE

CTUXMUHOE BeCTBME.



MexaHHW3M BO3HUKHOBEHUS HYHAMH

Mpouecc 00pa3oBaHMA LyHamMK — 3TO CNOXHAA NOCNef0BaTenbHOCTb OM3MYECKMX ABNEHMK, KOTOpPaa Ha4yMHaeTCcd Ha MOPCKOM iHE 1 3aBepLluaeTcy
KaracTpooryeckMMK NocneacTeMaMm Ha bepery. [ToHMMaHWe 3TOro MexaHM3IMa KpMTUYECKM BaXHO ANg pa3paboTKW cncTem PaHHET O
npeaynpexngeHd 1M 3alliTbl HaceNeHNA.

nl},ﬂ,ED,[[HDE 3EMJICTPACEHHE

NopeoaHOE 3eMneTpaceHe pe3ko M3MeHAEeT penbed MOPCKOro AHa,
CMelldd OrpoMHbIE NNACTbI 3EMHOK KOPbI. 3TO CMellleHWne AelcTByeT

NnoaobHO NOPLUHKD, MOMEHTaNBHO NOAHMMAaa MNK anycKaa bonbl e
MaCCbl BOAbI B 3NMMUEHTPANBbHOK 30HE.

Ycunenve npu nojaxojie K bepery

Mpw nogxone K Bepery M3-3a yMeHblUeHWa rny6rHbl BOAbI CKOPOCTh
BOMH 3HAUNTENLHO NafiaeT, Ho BCA WX 3Heprva cocpefoTOUMBaAETCA B

MeHbLLEM 06bemMe BOAbl. BblcoTa BONH MOXET A0CTUraTe AecATKOB
METPOB — B HEKOTOPbIX CNY4YaAx 1 bonblie 30 METPOB.

OGPHHDBHHHE BOJIH B OTKPbITOM OKE€dHE

B OTKPbITOM OKEQHE DﬁpEEDEEELUHEEFI BONMHbI pacnNpoCTpaHAKTCA BO
BCe CTOPOHDbI CO CKOPOCTRD 40 1000 Km/4. Ha 3TOM 3Tane BbicOTa

BOJIH CPaBHWUTENbHO HEBENKWKA - 00bIYHO HECKONBKO METPOB, HO
CKOPOCTh pacnpocTpaHeHWH OrpomMHa. BonHbl MPakTHUYECKH

He3lameTHbl ANg Kopabnew.

KatacTpoduyeckue paspylieHus

BonHa HAHOCKUT MOLLHBIK Yoap no EEPE‘F}’ C Pas3pywmTenbHOK CNOA,
CMbIBagd BCE Ha CBOEM NyTW. Cneayowme BONHbI MOTYT BbiTh flaxXe
Bbllle Mepeoi, a CaMo faBNeHre MOoXeT ANNTbCH HECKONBKO YaCoB.



Cxema pa3BUTHSA I[yHAMU

3tan 1: UCTOYHUK

[logBogHOe 3emneTpaceHe
NPMBOOMT K BEpPTUKaNbHOMY

CMeLLleHMI0 MOPCKOr o fiHa, Co3/,.aBas
HavanbHOe BO3MYLLIEHKWE BOAHOM

MOBEPXHOCTM Haf, ANMLIEHTPOM.

Jdtan &: Tpancdopmauusd

[MprbnreHne BoNHbI K bepery
NPMBOOMT K Pe3KomMy M3MeHEHMIO eé

XapaKTeprCTMK — CKOPOCTb NagaeT,
BbICOTa PACTET M3-3a CoXpaHeH1s

SHEPrvn.

Jdtan 2-3: PacnpocTpaHeHHe

BonHa pacnpocTpaHaeTcH B
OTKPbITOM OKeaHe Ha OrpoMHble

PACCTOAHMA CO CKOPOCTbIO
aBManauHepa, CoxpaHasa 3Heprio

6narogaps rnybuHe sofbl.

Jdtan 5: PagpyumeHnue

BonHa obpyuwiveaeTca Ha beper ¢
OrPOMHOIK CMN0M, paspyLuas

NHOPACTPYKTYPY, 3aTanmsas
NprbpeXHbIe TEPPUTOPKN W

YFPOXanA KA3HW NMoael.

Tsunami Foiration

A exthgquate an sitim, sor plur dolnation.

Eartrouake sse saly blue , 20% blues sea folor seffloor |dispecment, hir the
offieaby, EUper mient de sccne stemess, on sup progication tupic, lintta, of
turnamie.

The tight af seaficare
therl ow d pisotession.
The wave spote suting

Full our prersetyle fat a couth teach schors
forrnmatel, egiic and and isture at tumciint.
£ The wher at pet and thene, for hoop fagiin.




HcTopryeckue npuMepbl pa3pyliuTeabHbIX MOPCKUX

BO3MYILEHUU

METDDHH 3d@VIKCMPOEBArd Pad KataCcTpPOOMHECKMX CobbITVIK, BbBBaHHbIX MOPCKKFINMKM BOSMYLLEHMAMI. M Tpareari Har ni9aHo AeMOHCTPUPYIOT

PaspyLwTeNneHYO MOLLE NMPHPoObel | HEDEI}{D,[I,HMDCI'I: MOCTOHAHHOKI ﬁ,ﬂ,HTEJ—IbHDETL"L

JluccaboHckoe 3emieTpacenue 1755
roja

OpnHa 13 Camblix VKacatoLLMX KaTacTpoo B
McTopkiv EBponbl. BonHa LyHamm

AOCTrNa BbICOTbI 17 METPOB W paspylumna
TPeTb NOPTYranbCKoK cTonmubl. [lorvéno

OKOMNO 60 000 4YenoBeK, MHOMME M3 HX

YTOHY M B BOMNHax LyHam. [ opof, bbin
BOCCTaHOB/eH 3aHOBO, a 3T0 CobbITHe

PaaVKanbHO VBMEHIIO OMTOCODMIO U
HayKy TOro BPeMEHW.

2

JemyeTpsaceHde B MHOMUCKOM OKeaHe
2004 rona

OpHa 13 cambiX MOLLHbIX KaTacTpoo
COBPEMEHHOCTM C MarHMTY10K 9,1-9,3.

LlyHanm BbICOTOK [0 15 METPOB
PacnpOCTPaHAsIoCh Ha HECKOSTbKO YacoB,

nocTras beperos 14 ctpaH. bonee 230

000 YerioBeK rnormbsio, COTHU ThiCaY
OCTanvMcb be3 Kposa. 310 cobbIThe

MNoAYEPKHYNO BaHOCTE MeEXYHapPO OHOK
CHMCTEMBI MOHWTOPKHI a.

3

KamuaTckoe 3emnerpsacenue 2025
roga

bonee HEaBHEE cobbiTe C Mal HATY 0,0l
8,8 MPOKM30LWI0 B OAHOM M3 CaMblIX

CEMCMMYECKI aKTVBHDBIX PervoHoB Mypa.
LlyHanmm AoCTWr No BLICOTbI 6 METPOB, YTO

noTpeboBano 3sakyaLin 2700 YeroBek M3
NprbpeXHbIX pakoHoB. bnarogaps
COBpeMeHHbIM CMCTEMaM

NpenynpexaeH s yuepd bbin
yMepeHHbIM, HO MoKasarno

Heobx0 AMMOCTb MOCTOAHHOI FOTOBHOCTA.



HOCJIE,[LCTBPIH MOPCKHX BO3 MYH.[EHHﬁ

Ll}I’HE]MH OCTaenseT 3a cobou KonoccanbHblA cnep paspyLueHnid, KOTopbl NPOCTMPaETCAa Aaneko 3a npenenbl oM3rn4ecKoro }'LI_I,E[]EIEI.
[locnencTBMA OXBaTbIBAIOT COLMAlbHbIE, 3KOMOrMyeckmne 1 3KOHOMNYeCKe acnekTbl 13HW Lenbix CoOobLecTB v PETMOHOB.

Paspymenue HHGPACTPYKTYpPhl

BonHb! pa3pyLwiatoT 30,aHms, 0,0poru, NopToBble
COOPYXXeHWA, INIeKTPOCETH M CUCTEMbI BOAOCHabKEeHNS.

BoccraHoBneHme TpEf.‘r'].I'E'T KONoCCanbHbIX MHBECTHLWIA W
MOXET 3aHMaTb roabl.

JKOJIOTUYeCKUH yuiepo

Mopckas Boaa 3arpasHaeT noYBy, COMb0 M MYCOPOM,
YHNUTOXaET PacTUTENbHOCTb, PaspyllaeT MOPCKMe

IKOCMCTEMbI M YOMBAET BOAHYIO ©IOPY M ®dayHy Ha
OrPOMHbIX NAOLaasaX.

[Mbens N0Jed U epeMelljeHHe

th"HEIMH YHOCKT HXW3HW TbICAY T4 eld 1 3aCTaBlIdeT
3BaKyMpoOBaTb COTHW ThICAM. [lcnxonornyeckas TPpaBma

HaceneHa OCTaeTCcd Haaonro, BNMaa Ha KavyecTBO MU3HW.

JKOHOMHYEeCKHe [IOTEPH

[TpAMble ¥ KOCBEHHbIE IKOHOMWYECKWE NOTEPW A0CTUraloT
MNIMapaoB Aonnapos. LlyHamm 2004 roaa npyuymHMI0

yBbITKM Ha Cymmy Bonee 10 MUNAMapA0B A40M1apoB, UTo
CPaBHMMO C BaNOBbIM BHYTPEHHKM NPOAYKTOM LieNbIX

CTpaH.



Hay4yHble vcciieloBaHUSA U IPOTHO3UPOBaHUE

CoBpemMeHHas Hayka A06MNack 3HaYMTeNbHbIX YCNEeXoB B NOHMMaHMK 1 NpeacKa3aHnm LyHaMmn. KoMBMHaL WA CeMCMMYECKNX NaTUYMKOB,

KOMMNeOTEPHOro MmoagenvpoBaHd ¥ CNYTHWKOBBIX TeXHONOrMi No3sondeT NnpecKka3blBaTk OMNaCHbBIE BONMHEI C BBICOKOK TOYHOCTRIO.

3HKDHGMEPHDCTH METralyHdaMH }{DMHLI‘UTEPHDE MOAC/JIHPOBAHHE

MerauyHamm BO3HMKAKT NpW 3eMNeTpaceHmax MarHMTyaouM 9,0 W Bbllue, MopenmpoeaHre AMHaAMMKKM BONH NO3BONGET NPOrHO3MPOBaTL BbICOTY
UTO NPONCXoOONT KpakiHe peAkKo — CNOBTOPHEMOCTBHD OT 200 A0 1200 neT BOMH, Bpema UX NpUBLITHUAE M 06NacTb MakCMManbHOro nopaxeHna, 3tm
B 0QHOM pervoHe. Takme cobbiTWUA OCTABNAKDT reonorvyecKkre cnefibl, MoAeni NoCTOAHHO YNyYlakTca M KanmbpyloTcd C Y4ETOM HOBbIX
KOTOpbIe NOMOrakT YY4EHbIM NOHMMATb MCTOPKMID 3TUX ABNEHNK. MCTOPHUYECKKMX OaHHbIX U reonoriyecko MHeopMay .

L/  Knioyesoe AOCTHHEHWE: EDE;}EMEHHI::IE' TEXHONOIMKM NO3BONAT NpeaynpeinTb HacenedHe 3a HECKONbKO MHUHYT A0 I'IpHﬁbITI-"IFI BONHBI, UTO
ABNAETCH KPUTHHECKKMM BpemMmeHeEM ANA 3BaKyal kK KM CNaCceHWA HM3HEK.



OcobeHHOCTH IlyHaMU Ha KamyaTke

KamuyaTtka ABngeTcs OAHOK 3 CaMblX Ne0J10I MMECKK dKTHBHbIX obnacTel Ha NnaHere, pPachnonoxeHHOK B CEMCMNYECKOM MNOHCE Trxoro
OKeaHa. J1a YHWKAIlbHAA Eol pd@id AeNdeT MNMoJfyoCTpoB 0cobeHHo YASBMIMBIM O1A MOPCKKWX BOSMYLLEHWIA 1 TDE‘ﬁ‘y’ET MOCTOAHHOIO

MOHMTOPKMHra.
PacnoJsio’keHHe B 30He BbICOKOM UcTopuyeckue yHaMu OTpPOMHOHU CoBpeMeHHad CUCTeMa
CEHCMHUYHOCTH BbICOTDI npeaynpexaeHus
80% CHNbHEMLLIMX 3EMNETPACEHNIA B 1923, 1952 11960 rogax LyyHamm Celyac oyHKLMOHMPYET
MMpa NpomcxodaTt B TMXOM OKeaHe U 0OCTUrany BbICOTbI 40 30 METPOB U MEX yHapoHasa cicTema
npyneranLwmx permoHax. Kamyatka [axe Bbille. 3T cobbITKg paspyLuanv ApeaynpexaeHns o LiyHamw,
PACroNoXeHa NPAMO Ha rpaHuLie NprBpeXHbIe NOCENKK, YHUUTOXANM OXBaTbiBatoLLad 25 CTpaH. Poccma
TX00KeaHCKOK NMAUTbI M EBpasmickowu MPOMBILLINEHHbIE 0OBEKTHI M YHOCUTN ABNAETCA aKTMBHBIM YYaCTHMKOM 3TOM
MANTBI, F,e COCPeaoToUYeHa Or pPOMHad WW3HW MECTHOI 0 Hace/leHn4. CACTEMbI, YTO MO3BONFET 3HAUNTENBHO
reonorMyeckas ak TMBHOCTb. VicToprueckasd Nnamatb 06 3TKX CHW3MTb YMCNO epTB bnaroaaps

COBbITAX OCTAETCH B CO3HAHNW CBOEBpPEemMeHHOK 3BaKyaL i U
MECTHbIX XNTENEI. MHOOPMKWPOBAHWIKD HACENEHWNH.



Kak 3aliUTUTBCA U YTO JieJIaTh [IPU yrpo3e [yHaMU?

BELI_I,L*"ITEI OT UyHaMW TDE‘E“)"E‘T KOMIMMAeKCHOro nogxona, codetarLulero nM4Hyr nogroToBKy, 3HaHWe npouenyp 3sakyauin N 0OBEPWE K
oouaJibHbIM CUCTEMdM OINOBELEHKH. I{H}E{ﬂ,bll-ﬂ HESI0BEK, MNMPOXWBAIOLW K B I‘I[JHE][JE'}I'{HI:::I}'{ PakiOHax, 0oJTHeH BbITb TOTOB K ﬁhIETDbIM

NECTBIAM.
1 CaymwaiTe opULMaNbHBIE IPeAyIpeXKAeHUA 2 JBaKyHpyHTech B 6e30nacHble 30HbI
OpraHbl rpaxaaHckou 3aumTsl M MUC BbINyCKaOT CPOUHble [epemecTTEeCh B NPeaBapUTENIbHO OnNpeaenéHHble
coobLleHMs 0 LyHamn. HemeaneHHO pearmpyiTe Ha 3Th 6e30mMacHble 30Hbl, KOTOPble Hax0AATCH Ha BO3BbILLEHHOCTH
CUrHanbl 1 CneayKuTe yKasaHnam Bnacteld 6es WM Ha 40CTaTOUMHOM paccTodaHWM 0T bepera. OBbIYHO 3TO
npomeffieHns. B 3noxy COBpeMEHHbIX TEXHOMOM M 06LLeCTBEHHbIE 3[1aHNS, XONMbl MW CReLManbHo
MCNOMb3YITE NPUNOKEHNE MOBMNBHBIX TENE®OHOB A9 0603HaYeHHbIe MYHKTbI 3BaKyaL|mm.

MOJIYHeHKA ONMOBELLEHKKL.

5 M36eraiiTe HU3MEHHBIX NPUOPEKHBIX paloOHOB £ [logroToBbTECH 3apaHee
[locne 3emneTpaceHna HemeIeHHO YX0QMTe C NNKXKe v 3HaTe 6e3onacHble MapLUPYThl 3BaKyaLWK, XpaHuTe
M3 HW3MEHHbIX NPMBPEXHbIX 30H, faXe ecnuv yrpo3bl He aBapvKHbiK Habop (Boaa, ena, anteyka, [OKYMeHTbI),
06BbABNEHO 0dMLIMANbHO. [NpoonnakTnyeckas 3sakyaw g MMeTe NnJiad BoCCoeAMHEHMS C CeMbEl. YYacTByuUTE B

MOMKET CMNacCT HKKsHb. TPeHWpoOBKkdX M YHeHWHAX N0 3BakKyau ki Nnp UyHdmi.



3aKJIl0UeHHe: MOpCI{He BO3SMYUIEHHUA — Bbl30B HE€JIOBEYECTBY

M-D[]EI{HE BO3MYLLEHWMA, Bbl3BaHHbBIE 3EMNETPACEHWMAMK, NPEeACTaBNAKOT 04HK K3 CaMblx PaspyWHTENBHBIX M HEMPEACKa3YeMbIX NMPYPOAHbIX KaTaCTpod, KOTOPbIE
M3BECTHbI YenoseyecTry. OAHaKo Nporpecc Hayky M TEXHONOM MM OaET Ham BO3MOMHOCTb 3HaYMTENbHO CHXU3MTL KONWMYECTBO MEPTB N MMHMMWM3MPOBaTL Ylepo.

ObpasoBaHHe U OCBeJJOMJIEHHOCTD

MOHHTOPHHT U IPEAyNpeieHne MoBbILLEHME OCBELOMNEHHOCTI HaceNeHVs 0 PHICKaX

CoBpeMeHHbIe CMCTEMbI MOHWMTOPWHI A 1 METOAaX 3alMThl KPUTYECKKM BAXHO AN4
CeMCMMYECKO aKkTMBHOCTM M CETK AaTYMKOB () CHMMEHWA YMCNA EePTE BO BPEMA KaTacTpoa.
LIYHaMM CNacaloT ¥13HW bnaronaps
CBOEBPEMEHHOMY OMOBELLEHMIO HAceNeHMs. TN

[[0OTOBHOCTBL H NnoaAroToBrKa

3} [[0TOBHOCTb NPUBPEXHBLIX COOBLLECTB K TaKMM
COBLITUAM, BKNOUANA perynsapHbie yYyeHns 1
Han14Ke nNNada 3akyau K, cnacaeT ¥M3HW.

(2
Hay4Hble ucciaejoBaHus G4

Mpoponxatwmeca NccneoBaHna reonor MHeckmnx ®® Mesk/AyHapOAHOe COTPYAHUYECTBO
NPOLECCOB NOMOratoT Nyylle NpeacKasbIBaTh 3T

CoTpyAHNYECTBO MEX Ay CTPaHaMW B Pa3BUTHK
COBBITMA W YNYYLLaTk NPOrHo3MPoBaHME,

CUCTeM NpeaynpexaeHa 1 obMeHe MHoopMaLivel
CO303ET rNobanbHYo 3aMTY OT LiyHamMM.

BmecTe Mbl MOXEeM CHU3UTb PHUCKHM U 2allMTHTb npnﬁpﬂmble coobllecTBa OT 3TOU rPO3HOK CHINbl NPpPoAbI. HCTE}F}HH YUMT HAC, YTO eMHCTBEHHbIK CNocob
CNPaBnTLCA C NPYUPOAHEIMA KaTacTpooami — 3TO 3HaHWe, NOAroToBKa M NOCTOAHHAA BAWNTENBEHOCTD.
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