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& LyHamu NMpUYNHbLI BOSHUKHOBEHMUA:
N
,i (C ANOHCKO020): 1. 3emneTtpsiceHus (85%)

2. BynkaHbl

3. OnonsHu

4. MeTeo-LyHaMu

5. AcTepouabl U B3pbiBbl B BOAe

bonbwasi BosnmtHa
,& e ['asaHu

MacwTaobl:

NMepuop 5-30 muH

OnuHa 20-100 km
Buicota 1-30 m




Ctatuctuka ywepodba CTUXMNHbIX 0eacTBUM:

1. HaBogHeHus (40%)

2. Tponnyeckue UUKnoHsbl (20%)
3. 3emneTtpsiceHns (15%)

4. 3acyxa (15%)

(LleHa yenoeevyeckou »u3Hu 360 mbicsi4y 0oJsiniapos)

3 MUJIJIMOHA JIK0JeH ObLIIN )KepTBAMHA
HPUPOAHLIX KaTacTpod 3a 1970-1990,
300 TeICAY — TOJIbKO BO BpeMs iyHamu 2004 .

ILlyHamMu — yOouuma Homep 5
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Crarucruka nyHaMu
B 20-M CTOJIETHUU (NGDC)

B cpegHem - 10 uyHamu B roga,
(04HO U3 HUX KaTacTpodunyeckoe)



World Tsunami Awareness Day, November 05

[eHepanbHas Accambnes OOH nocraHoBuna
o00BLABUTDL 5 HOAOPA BceMUpHbIM aHeM
pacnpocTtpaHeHnsas uWHdopmauumM O UyHamu Ans
NOBbLILWEHNAA OCBeOOMJSIEHHOCTU OOLWecTBEeHHOCTU 00
3TOM CTUXUUHOM OeacTBuun. Bbibop AaTbl 5 HOAOpPSA
cBA3aH C¢ ucrtopuen "NHamypa-HO-XU" O SIMNOHCKOM
KpeCTbAHUHEe, KoTopbiIn 5 HosAbOpa 1854 ropa
noXxeprteoBaqm CBOMM MMYLUECTBOM, 4YTOObI cnactu
XU3HN Xutenem cBoen pgepeBHn. OH noaxer
npuHagnexaslwne emMy CHonbl puca, U, TeM CaMbiM,
ObICTPO onoBecTusn nNaen o LyHamu, bnarogaps yemy
OHM ycCrnesriu NMOKMHYTb AepPeBHI, a 3aTeM MNPUNOXUI
BCe CUNbl AN TOro, 4YTtoObl OTCTPOUTL [AOEpPEeBHI0
3aHOBO. Bo3Ben Hacbinb W 3acagun ee AgepeBbAMM
ANs TOro, 4YtoObl 3aWUTUTL OEPEBHIO OT BO3MOXHbIX

oyaywunx uyHamu.



LlyHaMmn oT noaBOOHbIX 3eMNeTPACeHnNn
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PacnpeneneHue nyHaMu B MUPeE

Gusiakov, 2005



IHlkaga Puxrepa aaa 3eMJIeTPACCHUHA

(nozapughm Inepzuu uzeeprceHuil)

M =0

1 atomuass OoMOa

M < 2 — MUKpO3eMJIeTPSICEHUSA

M = 4-5 u BbIlIe (HECKOJIBbKO THICAY €KEroaHo) - OMACHBbI

M = 8 — cuJibHBIE 3eMmyIeTpsiceHus (OTUH B I'0/T)

M = 9-10 — npeaes mpoYHOCTH 3eMJIU

LlyHamun 2004 r. B UHgnnckom okeave M = 9.3



SEISMOGRAPHIC NETWORK

GSN & FEDERATION OF DIGITAL BROADBAND SEISMIC NETWORKS (FDSN)
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Mercalli Intensity Scalleffect on Earth’s surfac

|. Not felt except by a very few under especially favorable conditions
ll. Felt only by a few persons at rest, especially on upper floors of buildings

[ll. Felt quite noticeably by persons indoors, especially on upper floors. Vibrations similar to the passing of
IV. Felt indoors by many. Dishes, windows disturbed; walls make cracking sound. Like heavy truck striking |
V. Felt by nearly everyone; many awakened. Some dishes, windows broken. Pendulum clocks may stop

VI. Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage sligt

VIl. Damage slight to moderate in well-built ordinary structures; considerable damage in poorly built or
badly designed structures; some chimneys broken

VIIl. Considerable damage in ordinary substantial buildings with partial collapse. Damage great in poorly bu
structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture overtul

IX. Damage great in substantial buildings, with partial collapse. Buildings shifted off foundatic

X. Some well-built wooden structures destroyed; most frame structures destroyed with foundations. Rails b

XI. Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly

XIl. Damage total. Lines of sight and level are distorted. Objects thrown into the air.
Two earthquakes: 1933 and 1956
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3eMiieTpsiICEeHUS NMPUBOAAT K CMEIIeHUI0 MOPCKOI0 JIHA,
KOTOpbI€e BbIZLIBAKT KOJIe0aHUA CT0JI0A BOAbLI M
nmepexoay MOTEHUHUAJBLHONW JHEPruM KoJedaHHUU B
KHHETHYECKYIO IHEPIUI0 BOJIH IYHAMMH,
PACHPOCTPAHAOINUXCH B FTOPU3OHTAJIBLHOM HANIPABJICHUHU



HakonneHune HanpsixeHMN Ha rpaHuuax NnUT (COTHU NneT)

After the Iast
earthquake

About a hundred
years later

Earthauake!




BorHbl LyHaMu oxBaTbIBalOT BCHO TOJSILLY BOAbI.
C KaKkoun CKOpoCTbI0 6eryT BOMHbI?

lNMpeanonoxeHus:

1. BonHbI cywWecTBYIOT Gnarogapsi NO0 THXXECTU
2. BonHbl 0XBaTbIBaKOT BCIO TOJLLY BOAbI

Y Hac ecTb AoBa napameTpa:
1. YcKopeHue cunbl TAXeCTU - g
2. F’nyobunHa 6acceuHa - H

C KaKon CKOpPOCTbIO 6eryT BOsiHbI?



BorHbl LyHaMu oxBaTbIBalOT BCHO TOJSILLY BOAbI.
C KaKkoun CKOpoCTbI0 6eryT BOMHbI?

lNMpeanonoxeHus:

1. BonHbI cywWecTBYIOT Gnarogapsi NO0 THXXECTU
2. BonHbl 0XBaTbIBaKOT BCIO TOJLLY BOAbI

Y Hac ecTb AoBa napameTpa:

1. YcKopeHue cunbl TAXeCTU - g
2. FnybunHa 6accemnHa - h

C KaKon CKOpPOCTbIO 6eryT BOsiHbI?

C ~+/gh




CKOpoCTH BOJIH IYHAMH
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Ecnu uyHamu 3apoaunocb B Yunu, To korga oHo npuaget B Poccuro?

PacctossHue npumepHo 20 TbICAY KM

mMybunHa okeaHa 4 kKm

BPEMA??
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Unianickoe nynamu 22 mas 1960 roga



NHou pa3, KOrjaa CTeHbI ¥ KPbIIIH YKe [aaaIn

B IbLJIA M MJIAMEHHU, MOCPEAN KPUKA U TUIINHBI,
KOI/1a BCE KAa3aJI0Ch YK€ HABCEraa YCIOKOCHHBIM
B CMepTHU, BeIxoaujaa u3 Mops,

KAK MOCJIEIHUN yKaC,

Beaukas BouiHA, THTaHTCKAasg pyKka MoOp4,
KOTOpasi 'PO3HO HAABUTaASICh, MMOALIMAJIACH
BBECPX, KaK OallHA MECTU, CMbIBaf KN3Hb

BO BCIO IIIMPUHY CBOEIO MYTH.

Hynamu 1960 rona X
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5 HoAOpa 1952 roaa npou3owsia camMasl CTpallHasa npupoaHan Katactpoda B
ucropun CaxanmHckom obnactun. B pesynbrate BbIXxoga Ha CceBepHble
Kypunbckue octpoBa rMraHTCKOM BOJSIHbl LyHaMM NMPaKTU4YeCKU MNMOSNTHOCTbLIO
Obin  yHuuTOXeH CeBepo-Kypunbck (Ha ropoa oOOpyWUNUCb BOJHBI,
aocturaBwme B BbicoTy 10-15 mMeTpoB), a TakKke MHOrue npuobpexHble
nocenkun. Ha CeBepHbix Kypunax nornbnm 2336 yenosek
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: > CEREPO - KYPHAMCKHI
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Kapta CeBepo-Kypunbcka: oo (cnesa)
N 3aTONNeHHOMN 30HbI (cnpaBa)

~ MNepeHeceHHbI AOM



Palu, Sulawesi, Sunday 28 Sept, City Day Holiday




Typical Indonesian House, 0-5 min after the earthquake

" 2018/89/260
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28 September 2018, Indonesia, Sulawesi Island
more than 2000 people were killed; wave amplitudes attain up to 11 m
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Anonusa, 11 mapra 2011 roga M=9.0
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AToMHada ctannusa Fukushima




AToMHada ctannusa Fukushima




2011 East Japan-off Pacific coast earthquake

The earthquake triggered extremely destructive tsunami
waves of up to 37 m (runup height) in Koborinai port.

~—

The 2014-Tohoku Earthquake Tsunami - — D —
= Inundatlon helght ‘~- ——
Jomt Survey Group =% oo e

Runup height‘ )
0 5

Koborinal

@ ()()Qk earth

Field survey results by The 2011 Tohoku Earthquake Tsunami Joint Survey Group
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Llynamu 2004 roaa 3apernctpupoBaHo
BO BCeM Mupe
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0 <0.5m

Maximum tsunami amplitudes computed by V.V. Titov (PMEL/NOAA)
Titov, Rabinovich, et al., Science, 2005




Concarneau i Le Havre
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Crescent City

—— predicted tide
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HAOKTAIB AKAJEMHH HAYK, 2008, mowm 421, Ne 2, ¢, 249-252

OKEAHOJOI'A
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HEBEJLCKOE HYHAMM 2 ABI'YCTA 2007 TOOA:
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i Observers looking for evidence of tsunami inundation along the

shore of Southern Sahkalin near Nevelsk, where wave height
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