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Hocoe Muxaun Anexkcanoposuy




Kanagaway

Katsushika Hokusai (1830)
«The Great Wave of




“...B mupe ecmov maxkoe ougo:
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Tainanga (Hat Ra1 Lay Beach, AFP/AFP/Getty Images)
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Indonesia — Banda Aceh
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Karacrpodpuuieckoe 3emMiierpsiceHre U IIYHAMHU B
Anonun 11 mapra 2011 r.
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Heo0xoaumMocTh M3Yy4YeHUS
BOJIH lYHAMH 00YyCJIOBJIEHA

A 4

Y

MHOIroO4YMCJIEeHHBIMHU
YyeJI0BeYeCKUMMU
KepTBAMH

KoJoccajabHBIM
MaTepuaAJIbHbIM

yiepoom

B Anonuu 0.25 Tpaun USD

Emepﬁ OT HYHAMH 11.03.203

brogxxer P® na 2011 r 8.8 TpJaH pyo. |
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LlyHaMM — cepusi HU3KOYACTOTHBIX
rPABHTAIMOHHBIX MOBEPXHOCTHBIX
BOJIH, BBI3BAHHBIX MOIIIHBLIM
BO3J1€HCTBHMEM HA BOJAHBIN CJIOM




April 1, 1946
M7.1 Aleutian Islands earthquake

Photo credit: Bishop Museum

Note water and debris on road in Hilo town ...
Don't be fooled, a tsunami is a series of waves.
This was NOT the 1st wave!



LlyHAMM — cepusi HU3KOYACTOTHBIX
rPABHTAIMOHHBIX MOBEPXHOCTHBIX
BOJIH, BBI3BAHHBIX MOIIIHBLIM
BO3€MCTBHUEM HA BOJIHLINH CJI0U



CrekTp rpaBUTAIIMOHHBIX NIOBEPXHOCTHBIX
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LlyHAMH — cepusi HU3KOYACTOTHBIX
IPABUTALIMOHHBIX MOBEPXHOCTHBIX
BOJIH, BLI3BAHHBIX MOIIIHBIM
BO3€MCTBHUEM HA BOJIHLINH CJI0U

~ o T
BO3HUKAIOIINE MO ISHCTBUEM

CHJIBI TSKECTH B CJIOE KUIKOCTH
CO CBOOOIHOM MMOBEPXHOCTBIO
- il P U




LlyHAMH — cepusi HU3KOYACTOTHBIX
IPABUTALIMOHHBIX MOBEPXHOCTHBIX
BOJIH, BLI3BAHHBIX MOIIIHBIM
BO3/1€MCTBMEM HA BOJIHLIH CJI0U

SnoaBoaHbIE 3eMJICTPACCHUSA
OIIOJI3HU U 00BAJIBI
BYJKAHUYECKHE U3BEPIKCHUA
METEOPOJIOrHYeCKHEe MPUYNHBI

SnmaaeHue METEOPUTOB



Historical Tsunami Database for the World Ocean
(HTDB/WLD)

Institute of Computational Mathematics and Mathematical Geophysics SB RAS
Tsunami Laboratory, Novosibirsk, Russia

Web Encyclopedia on Natural Hazards

Cnline Ca » HTDE Cnline Datab

Historical Tsunami Database for the World Ocean (HTDB/WLD)

Choose parameters for tsunam data search

To view the whole database click "search database” button. without modifying any parameters

Year: |_¢3903 | = |2015 | Area Coordinates ('~ for southern latitude and western longitude):
Depth: o ] — [0 ] Latitude: [0 | — [0 |
Magnitude: B2 | — b3 | Longitude: [180 | — [180 ]
Tsunami intensity: s | — |5 | Number of Run-ups: [0 | — [r72 |
Tsunami Magnitude: -4 == IE? | Tsumanigenic Region [Any M
Wave Height: [0 | — [525 ] Godet
. Basic reference code:  [Any v|
Moment magnitude:  [s5 | — [95 |
Source Region: | |
Abe’s tsunarni 5 | — [24 ]
magnitude Damage: W Mone M Small MMedium MHigh
Cause of Tsunarni: L
. Validity: 0 =— [4
(Ctrl+ Click to select more than one): b | | | |
Volcanic Results per page: [25 v
Landslide ~
Metearological
Soirhac a

http://tsuri.sscc.ru/tsunami-database/index.php
|



Global Historical Tsunami Database, National
Geophysical Data Center / World Data Service
[ NOAA

SNOAA

MNOAA = NESDIS > NCEI (formery NGDC) > Natural Hazards questions
Tsunamis Earthquakes Volcanoes

NGDC/WDS Global Historical Tsunami Database

The Global Historical Tsunami Database consists of two refated files containing information on tsunami events from
2000 B.C. to the present in the Atlantic, Indian, and Pacific Oceans; and the Mediterranean and Caribbean Seas.
1 TSUNAMI SOURCE EVENT Search: information on the source of the tsunami
Data include: source location, date, and time, event magnitude, maximum water height, total number of deaths, injuries and damage
for the event.
Advanced Tsunami Source Event Search
More Advanced Tsunami Source Event Search (additional search fields for total number of deaths (earthquake, volcanic
eruption, landslide, etc.)

NOTE: Some events do not have runup information; other events have many locations where a runup
height was recorded

Matural Hazards Interactive Map

Database Introduction Download tsunami event data (tab-delimited); Event Variable Definitions
Tsunami Scurce Event References . .
=EvE 2 TSUNAMI RUNUP Search: information on locations where tsunami effects occurred
Tsunami Runup References Data include: arrival date and time, travel time, maximum water heights, horizontal inundation distances, deaths, injuries, and

damage for specific locations.

Advanced Tsunami Runup Search
Plgase cite Fhis data/database as:
doi:10.7289/V5PN93H7 Download tsunami runup data (tab-delimited); Runup Variable Definitions

https://www.ngdc.noaa.gov/hazard/tsu_db.shtml
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HTDB/WLD

NmoaBoaHbIEC 3eMJICTPACCHU A

¥ omoJI3HHU ¥ 00BAJIbI
BYJKAHHYECKHE U3BEPKCHUSA
METECOPOJOrHYeCKre MPUINHDI

HnageHue METEOPUTOB (HET JAHHBIX)

“npuYvHA HEU3BECTHA



Ucrounuku nynamu (2000 B.C. — H.B.
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OCHOBHBIE CBOMCTBA BOJIH IIYHAMMU:

1. IlyHaMu — JJIMHHBIEC BOJHBI (T.€.
IJIMHA BOJIHBI A MHOTO OOJIBIIE ITyOHHBI
okcaHa H);

2. CKOpOCTh pacopOCTpAHECHUS BOJIH
[[yHAMH OIPEICIICTCI YCKOPCHUEM
CUJIBI TSDKECTH € M IiIyonHou okeana H:

c:\/gH




CmoTtpu,
BOJIHA
nyHamm!!




OCHOBHBIE CBOMCTBA BOJIH IIYHAMMU:
3. BoHbI IyHaMM B OTKPBITOM OKEaHE
PACIPOCTPAHSIIOTCS CO CKOPOCTBIO
peakTuBHOIrO JarHepa (~100 m/c), HO
CKOPOCTh ABMKCHHS YaCTHII BOJbI B
BoJIHE o4eHb Mana (~0.01 M/c);

4. BojHBI IIyHaMHU B OTKPBITOM OKEAHE
OOBIYHO HE MOT'YT OBITh OOHAPYKEHBI C
OopTa CyJHa UJIH ¢ caMoJieTa 0e3
CIEIMAJIbHOM almnaparypsl;



OCHOBHBIE CBOMCTBA BOJIH IIYHAMMU:

5. ®opMel peabeda JHA BIUSIIOT HA
pPacIpOCTPAHECHUE IIyHAMH B OKCaHE
(LlyHaMH IIOABEPKEHEI pePpaKinm);

6. IIpu moaxone myHaMmu K Oepery (mpu
YMCHBIICHUH TJTyOUHBI) YBEIUYNBAKOTCS
AMIUTUTYJIbI CMEIICHUA ITIOBEPXHOCTH U
CKOPOCTU T'OPU30HTAJILHBIX TCUCHUMU;



XO0/1 BOJIHOBBIX Jiyuer Ha/l HOABOIHOM

BO3BBIINICHHOCTBHIO
H =5000 m dH =3000 m




XO0/1 BOJTHOBBIX JIyuer HA/l IOABOHOM JAenpeccueH
H =2000 m dH =—-4000 m




X0/ BOJTHOBBIX JIy4yedd BOJIM3HU IJ1yOOKOBOJIHOIO

H =2000 m dH =-2000 m




X0/ BOJTHOBBIX Jy4ed BOJIM3HU MMOABOAHOI0 XpeodTa

H =5000 m dH =2000 m




X0
BOJIHOBBIX
JIy4yeud BOJIU3HU
IHOJABOAHOIO
xpe0dTa

ColorTimeSte




3axkoH I'puna (3akon "'1/4")
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3aKOH U1 CKOPOCTH TeueHUd (3aK0H «3/4™)
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OCHOBHBIE CBOMCTBA BOJIH IIYHAMMU:
7. BOJIHBI IlyHAMHM J1a)K€ HEOOIBIIOM

AMIIJIUTY 1Bl MOTYT OBITh OITACHBI Y
Oepera n3-3a CUJIbHBIX TCUCHUU;

8. BoIHBI IyHaMM CIIOCOOHBI COXPAHSTh

PaA3PYIIUTEIIbHBIN OTEHIIAA TP
PACIIPOCTPAHECHUU HA TPAHCOKECAHCKUE
pacctosgHus (0oiee 10 ThIC.KM).



 Yuaunckoe nynamu 1960 r. nepecexsio Tuxuu
okeaH (17 ThIC.KM) M IPOABUJIOCH ¢ AMILJIUTY/A0M
4-6 m B Slnonuu (138 mornOmmux, $50 MJH.
yiuiep0) 1 Ha JAJbHEBOCTOYHOM NMO0EpexKbe

CCCP (30 min.py6. ymepo)

* Aueyrckoe nynamu 1946 r., npeogoJien 16
THIC.KM Pa3pyIINJIO IKCIECTUIMUOHHYI0 XUKUHY
Ha ocTpoBe Bunrep (BOM3M 3emuu I'paxema B
AHTapPKTH/IE)



a/b=1, time=000s




a/b=1, time=500s




IIpoduiiu BoJH B nmocjieaoBare/ibHbIe MOMEHTHI BpeMeHHU
(0, 50, 100, 200, 300, 400 1 500 ¢)
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aMbIi cJ1a0bIN U3 BCeX

BO3MO KHbIX 3AKOHOB
YMEHb IIeHUS
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1 eHepanus
HYHAMMU

3eMJICTPSICEHUSAMU

(79%)




Subduction Zone
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KocencMmuueckue
nepopmManuu npu
peajibHbIX
3eMJIeTPSICEHUAX




Moaeab pacnpeaeaeHus MOABHKKH 1151
3emiieTpsicenusi 11 mapra 2011 r (USGS)
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Kocencmuueckas
(ocTaTouHas)
negopmanus JHA .
OKeaHa B oyare
nyHamMu Toxoky

11.03.2011 Z
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HavaabHoe
BO3BBbILIICHUE
BOJHOU
IIOBEPXHOCTH B

oyare HyHamMu
11.03.2011

Lat, N

35
139 140 141 142 143 144 145
Lon, E
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CelicMOreHHbIe IYHAMH MOKHO IIPOrHO3MPOBATH B
ONEePATUBHOM pexume!

ovar
3eMNeTPACEeHUA




CBsi3b MeXX1Yy IYHAMM U 3eMJIETPSACEHUSAMHU
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1 eHepanus
HYHAMMU

ONOJI3HAMH U
ooBasamMu (6%)




byxra JIutynsa, Ansacka, 9 urong 1958 r
OITOJI3¢Hb 00BeMOM ~0.3 KM?
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Jlanepys, ’Kan-®pauncya
1741 — 1788

Jxcneaunua Jlanepysa
oCTpaaaaa or
OII0JI3HEBOI'0 IYHAMH B
oyxrte Jlutysa B 1786 r




«...Bepcrax B AByxcTax oT ycrbsi UpTHIIIA MBI
BH/IEJIM HIKYHY, JEeKABIIYI0 0€CMIOMOIIIHO HA O0KY
B nmeckax. OHa nmpoxoauja B Bepcre 0T IMPaBoro
Oepera xkak pa3 B MOMeHT o0BaJsia. OT mageHust
TAKOM MAaCChI 3¢MJIM ¢ BEKOBBIMH JIePEeBbAMH BO/1A
OTHPsiHyJIa OT Oepera, 00pa3oBaB HA peKe
BOJIHEHHME, U HACTOJIBKO CHJIbHOE, YTO OIIPOKUHYJIO
[JIOCKOJAOHHYI0 HIKYHY, ... 0OTOPOCHUB €€ K JIECBOMY
Oepery... U3 3kumaxa u maccaKupoB MIKYHbI
HECKO0JIbKO YeJIOBEK NOru0JIN B peKe, HECKOJbKO
ObLIIM U3YBEYEHBI...»

K.M. Cmanrokoeuu «B oanexue kpasa»



1 eHepanus
HYHAMMU

BYJIKAHUYECKUMH
N3BEPKEHUAMH

(57%)




Oobem
N3BEPIrHYTOrO
MaTepuaja

MakcuMaJdbHaA
BLICOTA BOJIH
HYHAMH
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Canropun (Tupa), ~1600 r. 1o H.3. , H_ ., =30m
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«..."Agmupan @occ" ObUI B IIyTH IOJITOpA MECALIA,
KOT'JIa Ha PACCBETE BaxXTa 3aMETHIJIa OTPOMHYIO BOJIHY,
IICANIYIO IIPUA CIIOKOMHOM MOPE U YMEPEHHOM BETPE C
10r0-BOCTOKA. I1l1a 0Ha ¢ OBICTPOTOM OEITBEBOTO
KaTKa... BoJiHa mponuia, yuuia U OOJIbIIEC APYyTron
TaKOM BOJIHBI He ObL10. Koraa comHIe cTaio caauThed,
YBHUJICJIU OCTPOB, KOTOPHIM HM Ha KaKUX KapTax HE
3HAYMJICA; IO ITyTH "docca" He Mor OBITh Ha 3TOU
IIAPOTE OCTPOB. PaccMOTpPEB €ro B IMOA30PHBIE TPYOBI,
KallMTaH YBHUJIEJ, YTO HA HEM HE 3aMETHO HU OJJHOTO
AEpEBa...»

Anexkcanop I'pun
«be2ywaa no eornamy



MeTeonnyHamu

(3%0)




MeTeornyHaMM1 — pe3yabTaT Bo3aeiicTBUs HA
BOJHBIN CJIOM MMOJABHKHBIX HEOTHOPOAHOCTEHN
AaTMOC(ePHOro JaBJICHUA I HANIPSAKECHUSA
TPEeHUs BeTpa

] MeTeonyHaM¥ NPUHIMIINAIBHO
OTJUYAIOTCHA OT BEeTPOBBIX BOJIH 32 CUET
MeXaHu3Ma (pOpMHUPOBAHHS U 00JIBILOTO
nepuoaa

J 9T0 eqMHCTBEHHDII BU IIYHAMH,
(popMupoOBaHHE KOTOPOI0 00s13aHO
Pe30HAHCHBIM (P peKkTam



CrekTp rpaBUTAIIMOHHBIX NIOBEPXHOCTHBIX

100 24 12

BOJIH B OKCAHC

IepPuoa
1 yac 10 1 muu 10 1c

INTOPMOBBIE
HATrOHbI,
MPUJIHBBI

BEeTPOBbIE
BOJIHBI
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Meteounynamu B Opecce (27.06.2014)




KocMOreHHbie

HYHAMH




by Donalde Davis
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5 km diameter asteroid 2 km diameter asteroid

5 km
ocean

| km diameter asteroid 500 m diameter asteroid 200 m diameter
asteroid




Yucjio acTepouoB, CTAJIKUBAKIMXCA ¢ 3eMJieH, B
3aBHCHMMOCTH OT pajauyca
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TSUNAMI I !‘

EVACUATION

ROUTE 'TSUNAMI HAZARD ZONE

IN CASE OF EARTHQUAKE, GO

TO HIGH GROUND OR INLAND
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http://ocean.phys.msu.ru/courses/phys_tsu/

Physms

Phﬁi“ . of Tsunamis
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