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AL G o B R RETR AL BB B E T E Y

FARA E ek BT AR d R R ETE T8 b

gﬂ;‘:?@‘i} ¢ /’/4 R EE RS 7]~ }\/71?‘% 1%/%: > i 1F /4F$m4&'r’ ):?)r_i K
Bt o T AR A RE G REA (L F 0 1:200~1:500)
ﬂ%ﬁ%ﬁﬁéiﬁﬁﬂ?éﬁﬁéi’%H&@ﬁﬁ@ﬁﬂ’E BEpap

o fo PR R T R RAUKIFS VG BIRAFFASERERAL T E
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B Rk Z425% 5 1991 -
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Rk dpokiF (h) gk & (L) et o] 17200 & B &> & Rk
# (deep water wave ) vt & h/L>1/2 o {25 Bl 3 & 22 ek BLIR) > 11 2004 & 3
Tavh L b Jarbat £ X 5 400~500 22 0 @ B RESTIEREL Y 45
2ZFRE A GRAFDI00 B o K E S ARE S RIFER R E FGY 0 AT
e B AR LB KB o EAR R ey Rk (£ 2007 )0 Rkt B B doT
E0E A LR T EEUORFEPBR T IIE o 5 TEL b TR RIER Y
4,000 2% > A EiE AL QT E200m/s o T 2 0 HiE B L E ] BFEAZE 700

2o AR g N E M FE A (3R 0 2007)

C=\gh o)

AeCo R
h 5 T35 KiFR
g hE 4 bk A ¥ K (9.81 m/s®)

Avdil 2 % b 4R (storm wave) #f02 0 fis 9@ (head land) iT € A 2
SR B 0 ¥ AT A A E (bay) B A EL AR RIS (LR ER A
) FlE G RE k£ o Ao s Ap i IR A5k s ALk A g %
HAALRDF R d\W%i*ﬁ%ﬁﬁ%%’??ﬁ*ﬁ%ﬂ%%i&ﬂﬁﬁ
P RE L SRR 2L S R R L S
FolwAREERT g F TR AN IR SRR AR T HIT A
4 ek (tidalbore) Md o ¥ WMp v LR F L@@ > FEG FE 45 o
SUP L  F PE AP A i R AT B 2R E i N s BT 0 P
g do i B v i 10 knots 4p % Y 18.5 km/hr » 4 {8 3 g VK ek K o (e
gk

% AR R Brde s
g = % o7 Hilo /& /% > 'f'f‘lﬁ'j’j;i’?{%iﬁ"?éﬁ?ﬁ;§: BRI A H

Sk o F]pt 1960 & cHAF I % Ak 2 1964 E 3 4 Af

p‘_

P4 A4 4 (Dudley & Lee, 1988)

SRR F AR RTRL T 0 Aok gk s A ER L
Fo BILE AP hR R AT g ok A (FARAEATE) AT (FAL
AEATIE) T Ah AIERRIT A B R F T AL 5o rp T B

B R TR 2 S PR R RETE S Lt ¥ - 3 TRl i A
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2-2 e kT EM RAH

5 % B FH A7 (US. Geological Survey, USGS) 2 >3 B4R 4 4y

351900 £ 00 K F R B RARBEE Ldrdk 22-10 5 138 S8 RARKA Y S 1960
EITI B BABC9.5
9.1~
Z 2010 &4
?’ig%m% e B

EHESER

1964 & o 3= #5040 4 v ALHC 9.2 ~ 2004 & FEF® B B BAHC

1952 & % pEmpHl 4 BRAC9.00 1906 &5 A 5 KR EP E B A K R

%3-“‘_‘88?,@,% 55d pbw B X l,;%%*,é%gl@,qVii

3 )’ﬁ,avii Eo RIS T EE R r'{ﬁ‘i:i s vk B

% 2-2-1 1900 # r2 %k B B BARHE L

Rank Location Date UTC | Magnitude|| Lat. || Long.
| 1. |[Chile 119600522 95 | -38.29| -73.05]
| 2. |[Prince William Sound, Alaska 19640328 92 | 61.02]|-147.65]
| 3. |Off the West Coast of Northern Sumatra | 2004 1226 9.1 | 3.30| 95.78|
| 4. |[Kamchatka 119521104 90 | 52.76| 160.06]
| 5. | Offshore Maule, Chile 120100227 8.8 |[-35.846|-72.719)
| 6. |Off the Coast of Ecuador 19060131 88 | 1.0/ -81.5
| 7. |Rat Islands, Alaska 19650204 87 | 51.21] 178.50)
| 8. [[Northern Sumatra, Indonesia 120050328 86 | 2.08 97.01
| 9. ||Assam - Tibet 1195008 15] 86 | 285 96.5]
| 10. ||Andreanof Islands, Alaska 119570309 86 | 51.56][-175.39)
| 11. |Southern Sumatra, Indonesia 120070912 85 | -4.438/[101.367]
| 12. |Banda Sea, Indonesia 119380201] 85 | -5.05| 131.62]
| 13. |[Kamchatka 119230203 85 | 540 161.0)
| 14. ||Chile-Argentina Border (192211 11]] 8.5 || -28.55 -70.50)
| 15. |Kuril Islands 119631013 85 || 44.9| 149.6

Updated 2010 March 29

16

TR kR - USGS » 2010 o



2-2-1 1960 & A fi# &

1960 & A7 {13 BAHC9.5 > B SeArfl¢ 38ekid (F2-2-1) # R5l5 b vh
FTided 2-220 » B 6 £ & 5344 1000 km > #Fd F# (Lebu) ¥ %
# (Puerto Aisen) > ¥ B X i @ ‘2 -5 #%8+ % (Valdivia-Puerto Montt area )
SRRE LT AP T A L 0k R S e B3 A F 1,600
Afp ety BR AR ARY UL E T IR B RET B G I S R
BB AR B S U AR 2 LT Bfdrd 2-2-3 0 patAc Aty
1% 7% | 35 Crescent City (#77 7 )» A B85 F 1.7m> 25 32 7 fcidiy &35
BB E S Rk SRR GREIE P AL XA frEREF A S
A fe gt o

- =" FE L -

i3 ”~ .
T
-]

40"

NS
i "!‘ : bk - -
e £ e g £
Chie

B+ %k : USGS » 2010 -
Bl 2-2-1 1960 & 5741 ¢ 250 B RS =%

%222 1960 & A4 B34 A BTN A

Date (UTC) | Time (UTC) | Source Location |Magnitude | Source Type

May 22, 1960 19:11:17 39.55 74.5W 9.5 Mw Earthquake
TR KR © NOAA » 2010 ©
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4223 1960 # Al 20 a Narm Rk &2 LD 4

Location AmE)rIr:';ude Damage Summary

Cape Pole, AK 1.0 Log boom broken by currents

MacLeod Harbor, Montague 2.3 Minor damage to pilings.

I., AK

Seaside, OR 1.5 Boats and boat landings damaged.

. Several boats damaged. City streets
Crescent City, CA L7 flooded. Dock damaged.
San Francisco Bay Area CA 0.4 at. Fort Boa‘F damage at San Rafael, ferry
Point service disrupted.

Princeton, CA 29 Two trawlers damaged, many
smaller craft damaged.

Pismo Beach, CA 2.4 Beach hut moved.

Santa Barbara, CA 1.4 Damage to moorings and boats.

Port Hueneme, CA 1.3 Some damage to harbor facilities.
One man drowned while scuba

Los Angeles, CA 0.9 diving. Major damage to small craft.
$1M damage.
Docks near Point Loma destroyed.
Barge broke in half. Extensive

San Diego, CA 0.7 damage to docks throughout the

harbor due to currents estimated at
20-25 knots. Damage continued
through May 24.

FH &R © NOAA - 2010 «

AT R R ST (4 2:24):

1. @R A APEF T HEE 2 TEDE W B T File 3k A

# %) (Puerto Saavedra )4g /s vl = > B8 A 5 £ 1) 11.5m(38ft)>

FEAPMEERL 3km (2mi) 0 & fE (Corral) » E4pg ~ g T >

% %2 8m (26ft): %% 5 (ChiloelIsland) % %4 % iF 5.0 2 7.4 m (USGS »

2010) -

2. B @EI T FAE P 61 A feupo £ LAFE L (hilo) Bt g

B R 5 106m (35ft) (B 2-2-2)-

3. RS2 PEARARE S TE (RI223) &R pArEFELARLAZ Z B
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A (B 2-24) AHAME X HF 6m o 3+ 185 4 7= & & g # i 1,600

-

ArpBIRN 249 1 274 ) PERE SRR (£ 2-2-4) RSk B T
012 1.1 2% o352 % (1996) 45 i 7ok 127 0.66 2 ¢ > ¥ g &AM

BoARPpRAR I Bk R RF HFEN

B & k& : Sunset Newspaper °

B12-2-2 1960 4 A4l b+ % & % hilo % ALig & AL
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Hi ] pF B 5 %R : USGS » 2010 o

B 2-2-3 1960 & 441 v @ VL B )

Bl kiR ATAREITHE P o > 2004 -

Bl 2-2-4 1960 & 45 fiavd$ 2 § & L ¢hchp hid 2 0 B
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% 2-2-4

1960 & 4175 b3t % T ¥4 Tk B & &

Location

CORRAL
GUAFO
LEBU
ARAUCO

MOCHA L

PUNTA
CONSTITUCION

AYSEN PROV.

ISLA MOCHA

PUNTA TIRNA
(TIRERA)

PUERTO AISEN
CONSTITUCION
VALDIVIA
MANSA RIVER
PUNTA SAAVEDRA
CHILOE ISLAND
TOME

ANCUD
CORONEL
MEHUIN
COQUIMBO
VALPARAISO
ARICA

PUNTA ARENAS
CALDERA
TALCAHUANO
ANTOFAGASTA
CALLAO

SAN JUAN
MATARANI
TALARA
CHIMBOTE

LA LIBERTAD

SAN CRISTOBAL

CAPE KUMAKAHI,
HAWAII

POHOIKI, HAWAII
OPHIKAO, HAWAII
KAIMU, HAWAIIL

Region
CHILE
CHILE
CHILE
CHILE
CHILE

CHILE

CHILE
CHILE

CHILE

CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
CHILE
PERU
PERU
PERU
PERU
PERU
ECUADOR
EASTER L.
GALAPAGOS IS.

HAWAIIL

HAWAII
HAWAIL
HAWAIL

Latitude Longitude

39.86S  73.42W
43585  74.83W
37.63S  73.72W
37258 73.32W
3822N  74.00W
35338 72.42W
0.00N  0.00E

38338 73.90W
38338 73.52W
45408  72.70W
35338 72.42W
39.80S  73.24W
40.55S  73.76W
38.78S  73.40W
42.50S  73.92W
36.63S  72.95W
4191S  72.76W
36.988  73.17W
39438 73.22W
29938 71.33W
33.03S  71.63W
18478 70.32W
53.17S  70.93W
27.085  70.68W
36.67S  73.17TW
23.65S  70.42W
12.088  77.13W
15368 75.12W
17.00S  72.12W
4585  81.42W
9.07S  78.60W
2208 80.92W
27.15S  109.45W
0.90S  89.62W
19.52N  154.81W
19.45N  154.85W
19.43N  154.90W
19.37N  154.97W

Amplitude
(m)
10

10
(4.0)5.0
OBS.

25

2.5

3
25

5

3
2.5
10
8.5
9
10
2.5
(8.0) 12.0
2
15
2.2
1.7
22
0.4
2.9
5
1.5
1.1
0.5
0.6
0.6
1.7
1.9
6
0.6

0.9

1.8
1.8
4

Arrival time
(day hr. min. UTC)

222035
2216 30
222238
222315
222114
22205
222140
222345
2222 40
222236
23034
23038
23120

Travel time
(hr. min.)

124
14
327
44
23
054
229
434
329
325
523
527
69
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4 2-2-4 1960 # 4l vh3t x T %k B

S8 (§)

Location Region Latitude Longitude Am?rIT:;ude
KALAPANA, HAWAII  HAWAII 19.35N  154.98W 2.1
KEAAU, HAWAII HAWAII 19.60N  154.98W 37
HILO, HAWAII HAWATI 193N 155.06W 10.7
PAPAIKOU, HAWAII  HAWAII 195N 155.10W 2.7
PEPEEKEO, HAWAII  HAWAII 19.83N  155.10W 1.5
HONOMU, HAWAII  HAWATII 19.85N  155.10W 37
HAKALAU, HAWAII  HAWATI 19.90N  155.13W 2.7
ONOMEA, HAWAII  HAWAII 19.80N  155.13W 34
HALAPE, HAWAIT HAWATI 927N 155.25W 1.5
I}‘I’Z%IHOEHOE’ HAWATI 20.00N  155.25W 2.1
HONOKAA, HAWAIT ~ HAWAII 2007N  155.45W 1.8
Ty BAY, HAWATI 19.13N  155.50W 34
HONUAPO, HAWAII  HAWAII 19.10N  155.55W 52
WAIPIO V., HAWAII ~ HAWATII 20.13N 155.60W 24
KAALUALU, HAWAII  HAWATI 189N 155.62W 52
SOUTH POINT, HAWAII HAWAII 1892N  155.68W 3.7
POLOLU V., HAWAIl  HAWAII 202IN  155.73W 34
KAWATHAE, HAWAII  HAWAII 20.04N  155.83W 2.7
UPOLU PT, HAWAII  HAWATII 2027N  155.87W 2.1
HOOKENA, HAWAII ~ HAWATI 19.38N  155.90W 2.1
MILOLIT, HAWAII HAWAII 19.19N  155.91W 0.9
MAHUKONA, HAWAII HAWAII 20.18N  155.92W 1.2
HONAUNAU, HAWATI HAWATI 1942N  155.92W 1.5
NAPOOPOO, HAWAIT ~ HAWATI 19.48N  155.92W 49
KAHALUU, HAWAI  HAWAII 19.58N  155.97W 3
KEAUHOU, HAWAII ~ HAWAII 19.57N  155.97W 37
KAILUA, HAWAII HAWAII 19.63N  155.98W 24
LOWER PAIA, MAUI  HAWAII 2092N  156.38W 3.7
;ffgchLESVILLE’ HAWAII 209IN  156.42W 34
KIHEL MAUT HAWAII 20.79N  156.47W 2.4
KAHULUL MAUI HAWATL 2090N  156.47W 34
PAUKUKALO, MAUI  HAWAII 209IN  156.48W 46
LAHAINA, MAUI HAWAII 2087N  156.67W 2.1
MOKUOLOE OAHU ~ HAWAII 2144N  157.79W 0.3
HONOLULU, OAHU ~ HAWAII 203N 157.87W 0.8
WAILUA, KAUAI HAWAII 206N 159.34W 1.5
NAWILIWILL, KAUAT ~ HAWATI 21.96N  159.36W 1.5
ANINT, KAUAI HAWATI 223N 159.47W 0.6

Arrival time
(day hr. min. UTC)

23958

231018

2310 40
231033

2310 40

Travel time
(hr. min.)

1447

157

1529
1522

1529
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% 2-2-4

1960 - 47414 w4

A

N

ST ER RAB R ()

Location

Region

WAHIAWA BAY, KAUAI HAWAII

HAENA, KAUAI
KAUMAKANI, KAUAI
PAKALA, KAUAI
KEKAHA, KAUAI
ANEOWEONUI, KAUAI
JOHNSTON 1.
MIDWAY 1.

PITCAIRN 1.
CHRISTMAS 1.
TUTUILA

UPOLU

APIA

PAGO PAGO
FAGA'ALU

CANTON L.

SUVA

ENIWETOK
KWAJALEIN

MOEN L.
LYTTELTON
WELLINGTON
TAYLORS POINT
PORT CHALMERS
TAURANGA

DUNEDIN

TOWNSVILLE,
QUEENSLAND

CAIRNS
NORFOLK L.
HOBART

FREMANTLE

URANGAN
JETTY,QUEENSLAND

BRISBANE

PT. MACDONNELL
LORD HOWE L
ILUKA

BALLINA

HAWAII
HAWAIL
HAWAIIL
HAWAIL
HAWAII
HAWAIL
HAWAIIL
TUAMOTU
LINE IS.
SAMOA
SAMOA
SAMOA
SAMOA
SAMOA
PHOENIX IS.
FIJI
MARSHALLIS.
MARSHALL IS.
WAKE 1.
CAROLINE IS.
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND
NEW ZEALAND

AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

AUSTRALIA

AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA
AUSTRALIA

22.05N
22.22N
21.93N
21.93N
21.97N
0.00N
16.69N
28.21N
25.07S
1.98N
14.30S
13.928
13.818
14.28S
14.308
2.828
18.13S
11.37N
8. 74N
19.29N
7.45S
43.628
41.28S
45.78S
45.828
37.70S
45.88S

17.30S

16.928
29.078
42.88S
32.118

25.28S

27.458
38.07S
31.53S
29.428
28.87S

Latitude Longitude

159.55W
159.55W
159.63W
159.65W
159.72W
0.00E
169.53W
177.36W
130.10W
157.48W
170.70W
171.75W
171.75W
170.68W
170.68W
171.72W
178.42E
162.35E
167.74E
166.63E
151.85E
172.72E
174.78E
170.67E
170.65E
176.18E
170.55E

146.81E

145.78E
167.95E
147.33E
115.75E

152.97E

153.07E
140.70E
159.07E
153.37E
153.58E

Amplitude

(m)
4.3

4.1
2.7
32

3
3.3
0.5
0.6

12.2
0.3
49
49

(1.5)4.9
24
0.8
0.1
0.5
0.2
0.4
0.5
0.1
0.4
0.9
0.6
0.4
0.9
0.4

0.3

0.03
0.2
0.3
0.3

0.2

0.2
0.2
0.7
0.6
0.1

Arrival time
(day hr. min. UTC)

231130
231330

2393

23733

23924
23830
23133
231320
231333
2314 36
23812
23745
23740
23750
23823
23835
23165
23150

2390
23120

2310 45
231233
23125

Travel time
(hr. min.)

16 19
18 19

1352

1222

1413
1319
17 52
189
18 22
19 25
131
12 34
12 29
1239
1312
1324

20 54
19 49

1349
16 49

1534
1722
16 54
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% 2-2-4 1960 # A lA 5 T ER B4R L8 (F)

Location Region Latitude Longitude Am?rIT:;ude ( da?glzvrzlirtli.nl]?l'C) T'Ez\;e:nt:rr?f
NEWCASTLE AUSTRALIA 32938 151.78E 0.2 23120 16 49
EDEN AUSTRALIA 37.058  149.97E 1.7 231210 16 59
APIA HARBOR MARIANA IS. 13.43N  144.65E 0.4
GUAM MARIANA TS. 13.44N  144.65E 0.2 2316 40 2129
TACLOBAN PHILIPPINES 1125N  125.00E 0.2 232112 261
LEGASPI PHILIPPINES 13.15N  123.75E 0.2 231920 249
HONDAGUA PHILIPPINES 13.95N  122.23E 0.2 232115 26 4
HWA-LIAN TAIWAN 23.97N  121.62E 0.2 231920 249
KEE LUNG TAIWAN 255N 121.75E 1.1 232030 2519
KAO-HSIUNG TAIWAN 22.62N  120.28E 0.1 232030 2519
AN-PING TAIWAN 23.00N  120.09E 0.2 232230 2719
PENG-HU TAIWAN 23.57N  119.55E 0.2 232248 2737
HONG KONG CHINA 22.30N  114.18E 0.5 232220 279
DANNOURA JAPAN 33.97N  130.95E 0.4 24040 2929
TUKIZI JAPAN 3567N  139.77E 0.1 2318 10 2259
MAIZURU JAPAN 3548N  135.40E 0.5 232325 28 14
MOZI JAPAN 33.95N  130.97E 0.9 24025 29 14
URAKAWA JAPAN 42.17N  142.83E 32
IZUHARA JAPAN 3420N  129.30E 0.2
KAMAISI JAPAN 3927N  141.90E 0.7 231735 2224
SASEBO JAPAN 33.17N  129.72E 13 232140 2629
NASE JAPAN 28.38N  129.50E 0.5 2319 50 2439
OMINATO JAPAN 4125N  141.15E 02 232015 254
MOMBETSU JAPAN 4438N  143.22F 0.4 2319 10 2359
5?583‘3?3) JAPAN 446N 142.42F 22 231838 2327
MAKURAZAKI JAPAN 3127N  130.31E 1.6
AOMORI COAST JAPAN 40.8IN  140.74E 6.3
AOMORI COAST JAPAN 40.8IN  140.74E 6.3
HACHINOHE JAPAN 40.52N  141.55E 33
ONAGAWA JAPAN 38.46N  141.43E 42
SHIMIZU JAPAN 3495N  138.47E 1.5
HAMAMATSU JAPAN 3470N  137.70E 1.1
KUSHIRO JAPAN 42.98N  144.44E 1.8
MUTSU JAPAN 413IN  141.23E 6.3
MERA JAPAN 3493N  139.83E 13
MIYAKO JAPAN 39.76N  141.95E 1.2
HOKKAIDO JAPAN 4290N  145.00E 5
KOCHI JAPAN 33.59N  133.55E 3.1
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% 2-2-4 1960 # A lA 5 T ER B4R L8 (F)

Location Region Latitude Longitude Amglri;ude ( daﬁmvrﬁlir:i.nl]?m) Tzﬁie:nt:rr?;
OFUNATO JAPAN 39.06N  141.64E 4.9
WAKAYAMA COAST JAPAN 32.75N  135.35E 2.4
MIYAZAKI JAPAN 31.93N  131.45E 0.6
ABURATSU JAPAN 31.65N  131.37E 2
SHIMODA JAPAN 34.67N  138.92E 1.8
CHOSHI JAPAN 35.74N  140.84E 2.1
E. COAST HOKKAIDO JAPAN 4290N  144.00E 5
N RIKUCHU JAPAN 39.83N  141.86E 6.3
MIYAGI (S. COAST) JAPAN 38.43N  141.25E 4
MIE COAST JAPAN 3430N  136.94E 4.9
HOSOJIMA JAPAN 32.44N  131.68E 1.9
SANRIKU COAST JAPAN 39.37N  141.88E 6.4
RIKUCHU JAPAN 39.74N  142.00E 6.3
SHIOGAMA JAPAN 38.32N  141.00E 2.8
RIKUCHU (S.) JAPAN 39.30N  141.88E 5.6
KUSHIMOTO JAPAN 33.47N  135.79E 22
RIKUZEN JAPAN 38.00N  140.92E 6.4
TOSA-SHIMIZU JAPAN 33.5IN  133.44E 2.7
TOBA JAPAN 3446N  136.85E 1.6
N MIYAGI COAST JAPAN 38.85N  141.60E 6.4
NAOS ISLAND PANAMA 8.92N 79.53W 0.4 23440 929
QUEPOS COSTA RICA 9.40N 84.17W 0.2 23345 834
PUNTARENAS COSTA RICA 9.97N 84.83W 0.3 2340 849
LA UNION EL SALVADOR 13.33N  87.82W 0.5
SAN JOSE GUATAMALA 13.92N  90.83W 0.5 23435 924
ENSENADA MEXICO 31.88N  116.60W 1.2 23848 1337
FRIDAY HARBOR WASHINGTON 48.54N  123.03W 0.1 2316 30 2119
NEAH BAY WASHINGTON 4837N  124.62W 0.4 231225 17 14
GRAY'S HARBOR WASHINGTON 469IN  124.11W 0.3
TOKELAND WASHINGTON 46.70N  123.99W 0.6
WILLAPA BAY WASHINGTON 46.65N  124.05W 0.6
MCKENNY ISLAND CANADA 52.65N  129.48W 0.4 23133 1752
CAPE STJAMES, B.C. CANADA 51.93N  131.02W 0.4 231220 179
ggi%\ﬁﬁfmm CANADA 49.15N  125.90W 0.4 231220 179
KETCHIKAN ALASKA 55.35N  131.68W <0.1
CRAIG ALASKA 55.46N  133.13W 1
CAPE POLE ALASKA 55.97N  133.81W 1
KAKE ALASKA 56.98N  133.95W <0.1 23140 18 49
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Location Region Latitude Longitude Amf)rlri;ude ( daﬁmvrﬁlir:ina?m) Tzﬁie:nt:rr?;
JUNEAU ALASKA 58.30N  134.41W <0.1
SKAGWAY ALASKA 59.44N  135.33W 0.2 23150 19 49
SITKA ALASKA 57.05N  135.34W 0.5 231333 18 22
YAKUTAT ALASKA 59.55N  139.74W 0.8 2314 18 197
MONTAGUE ISLAND ALASKA 59.88N  147.78W 23 2316 57 19 29
SEWARD ALASKA 60.12N  149.43W 0.7 2316 57 19 29
WOMEN'S BAY, KODIAK ALASKA 57.75N  152.48W 0.7 231425 19 14
DUTCH HARBOR ALASKA 53.88N  166.54W 0.7 23 1450 19 39
SWEEPER COVE, ADAK ALASKA 51.86N  176.63W 1.1 231440 1929
MASSACRE BAY, ATTU ALASKA 52.83N  173.20E >1.7 231530 2019
KURILSKIYE KURIL IS. 46.00N 150.00E 4.7
CAPE LOPATKA KAMCHATKA 50.94N  156.60E 2
KHODUTKA INLET KAMCHATKA 0.00N 0.00E
RUSSKAYA INLET KAMCHATKA 0.00N 0.00E 7
VILYUCHINSKAYA KAMCHATKA 0.00N 0.00E 5
TARYA INLET KAMCHATKA 0.00N 0.00E 1
RYBACHII KAMCHATKA 52.89N  158.60E 0.2
CAPE MAYACHNYI KAMCHATKA 0.00N 0.00E 2
KHALAKTYRKA KAMCHATKA 0.00N 0.00E 2
CAPE SHIPUNSKII KAMCHATKA 0.00N 0.00E 3
MORZHOVAYA BAY KAMCHATKA 0.00N 0.00E 7
TAUISKAYA INLET KAMCHATKA 0.00N 0.00E 2.2
LAVROVA BAY KAMCHATKA 0.00N 0.00E 2.5
UST KAMCHATSK KAMCHATKA 56.37N  162.45E 0.8
OLGA INLET KAMCHATKA 54.58N  161.00E 4
SEMLYACHIK KAMCHATKA 0.00N 0.00E 4
PETROPAVLOVSK KAMCHATKA 53.10N  158.65E 0.6
{JI\?LZEHTN YKHVESTEL KAMCHATKA 0.00N 0.00E 2.5
I\KA%I\[AJ,(IEEATKA R. KAMCHATKA 56.14N  162.44E 4
NIKOLSKOE, BERINGI. COMMANDERIS. 55.18N 166.00E 3.5
MEDNYTI. COMMANDER IS. 54.60N  167.70E 1
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March 28, 1964 03:36:14 61.05N 147.48W 9.2 Mw )
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% 2-2-6 1964 EfRffriviar it F WG INArEL B 2 LT A
Location Am?riql;ude Damage Summary
Klawock, AK 4.6 Docks, bridge and three dwellings destroyed.
Sitka, AK 2.1 Docks collapsed, minor boat damage.
Cape St. Elias, AK 3.0 One drowned during rescue.
Houses, buildings damaged. Boats and docks also
Cordova, AK 4.2 damaged. $1.7M damage.
One person missing at Anderson Bay, cabin destroyed.
Valdez Inlet, AK 67.1 Navigation light destroyed in Valdez Narrows.
31 deaths. Many injured. Large section of land under
city dock slid into Inlet triggering wave. Wave reached
Valdez, AK 6.1 more than 2 blocks inland. Fires burned at waterfront for
two weeks. 68 of 70 boats at dock destroyed. Town
relocated later. $12.5M to $15M in damage.
Whittier, AK 13.1 13 dead, fires burned for 3 days, $10M in damage.
Perry Island, AK 7.6 Boathouse and boat lost.
Port Nellie Juan, AK 15.0 Three dead. Dock destroyed, barge beached.
Point Nowell, AK 12.0 One dead. Several buildings demolished.
23 deaths. All buildings destroyed except for one house
Chenega, AK 27.4 and the school. Most boats lost. Town relocated after
earthquake. $100K damage.
Port Oceanic, AK 11.9 Boats, dock, cannery damaged.
Crab Bay, AK 6.1 One dead. Dock and boats damaged.
Whidbey Bay, AK 15.2 Logging camp destroyed.
12 dead, 200 injured, section of dock slid into
Seward, AK 8.3 Resurrection Bay, many fires, much of town destroyed,
$14M damage.
Perl Island, AK 9.0 Cattle drowned.
Homer, AK 6.0 Some boats damaged, restaurant and buildings flooded.
Seldovia, AK 1.2 Boat harbor damaged. $500K damage.
23 of 28 structures damaged. 2 bridges detroyed. Town
Afognak, AK 34 relocated after earthquake to Port Lions.
Ouzinkie, AK 91 Severe waterfront damage. Boats destroyed. $500K
damage.
Nine deaths. Downtown/boat harbor extensively
City of Kodiak, AK 6.8 damaged, over 100 boats destroyed, 215 structures
destroyed, $31M in damage.

28




#2-2-6 1964 # P dricardm b E NG RGaaA 5 2 LT A ()

Location Amg:;;ude Damage Summary
Women's Bay, AK 7.6 Severe damage to Naval Station. $10M in damage
Shearwater Bay, AK 7.8 Cannery destroyed. 31 boats lost.
Old Harbor, AK 73 One dead. 30 of 38 houses destroyed. Many boats lost.
$150K damage.
Larsen Bay, AK 1.2 Cattle drowned, small buildings lost.
3 dead. All houses lost. $50K damage. Village
Kaguyak, AK 08 abandoned after earthquake.
Shield's Bay, BC 9.8 Logging camp severely damaged.
$10M damage. 58 buildings completely detroyed, 320
. damaged, 694 homeless. Buildings swept in 1000 ft. Log
Port Alberni, BC 64 booms and boats in inlet carried onshore. North bank of
Somass R. suffered greatest damage.
La Push, WA 1.0 Boats and dock broke loose from moorings.
Taholah, WA 0.7 Fishing slgffg and fishnets ($1K value) were lost. One
man hospitalized for shock.
Wreck Creek, WA 4.5 $500 damage to highway bridge.
. 1 Mile of sea wall damaged, $6000 damage to eight
Moclips, WA 3.4 houses, bulkheads, and road, several cars lost.
Joe Creek, WA 24 Br'ldge washed out, $75K damage (including Copalis R.
bridge)
Ilwaco, WA 3.1 Cars, dock damaged. Oyster beds detroyed.
Gearhart, OR 1.4 One home flooded and one cabin moved by waves.
Depoe Bay, OR 3.5 $5K in damages.
3.5min Four children camping on beach drowned. Some damage
Newport, OR Yaquina Bay | in Newport (about $6K).
3.7 near

Florence, OR

Siuslaw River
mouth

Much boat damage and trailer/house damage near shore
($50K in damage).

Umpqua River Mouth, 17 20-30 knot currents observed. Some damage in
OR ’ Winchester Bay harbor.
Charleston. Coos Ba Most damage at small boat basin and Hanson's landing.
’ Y l14 Approximately $50K in damage. Wave was negligible
OR L
by time it reached Pony Pont.
Rogue River, OR 2.9 Damage to small boats and docks.
Winchuk River, OR ? Three homes damaged and minor bridge damage.
10 drowned, 24 injured. Damage estimates from $7M to
$15M. Worst tsunami damage along the U.S. West Coast
Crescent City, CA 4.8 in recorded history. 91 houses damaged, 21 boats lost,

12 house trailers lost, 172 businesses damaged or
destroyed.
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Location Amg:;;ude Damage Summary

10-20 boats sunk, 100 damaged. Damage estimates from

Noyo, CA 2.0 $250K to $1M. Current estimated at approximately 30
knots.

Bodega Bay, CA 08 Some damage to navigational aides. Eight knot currents
reported.

Tomales Bay, CA 10 Damage to docks ($6K), approximately 20 knot currents
reported.

. Damage to boats and docks throughout the bay,

San Francisco Bay, CA~ fup to 1.5m especially severe at San Rafael. Estimated damage $1M.

Santa Cruz, CA 1.5 Dredge sank, some boats damaged, $100K damage.

Monterey, CA 1.4 Some utilities damaged.

Avila, CA 1.8 Boats broke loose from moorings.

Santa Barbara, CA 0.8 Minor damage.

Santa Monica, CA 1.0 Damage to boats and horbor ($100K).
Three boats sunk, many broke loose from moorings,

Los Angeles, CA 0.6 damage estimates $175K to $275K.

San Diego, CA 0.6 Minor damage.

T KR NOAA » 2010 »
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Location

KETCHIKAN
ANNETTE
CRAIG
KLAWOCK
WRANGELL
PETERSBURG
JUNEAU
SITKA
ELFIN COVE
SKAGWAY
HAINES
YAKUTAT

DISENCHANTMENT BAY

CAPE YAKATAGA
CAPE ST ELIAS
CORDOVA

Region

ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA

BOSWELL BAY, HINCHIN ALASKA

VALDEZ

SHOUP BAY,
VALDEZ INLET

JACK BAY
TATITLEK
INAKWIK INLET
PORT OCEANIC
PORT CRAWFORD
PERRY L

POINT NOWELL

CRAB BAY, EVANS L.

CHENEGA

PORT NELLIE JUAN
PUGET BAY
BLACKSTONE BAY
KINGS BAY
PASSAGE CANAL
WHITTIER
WHIDBEY BAY
SEWARD

AIALIK BAY
HALIBUT COVE

ALASKA
ALASKA

ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA
ALASKA

Latitude Longitude

55.35N
55.06N

131.68W
131.54W
55.46N 133.13W
55.54N  133.09W
56.47N

56.81N

132.38W
132.96W
5830N 134.41W
57.05N 135.34W
58.20N

59.44N

136.36W
135.33W
59.22N  135.44W
59.55N  139.74W
60.00N

60.07N

139.58W
142.43W
59.8IN 144.60W
60.55N  145.75W
60.41N

61.11N

146.11W
146.27TW

61.12N  146.57TW

61.04N 146.61W

60.86N  146.68W
60.90N 147.43W
60.21N

60.07N

147.81W
147.88W
60.68N 147.91W
60.44N 147.94W
60.07N

60.28N

148.01W
148.08W
60.55N 148.16W
60.02N  148.53W
60.74N

60.50N

148.57TW
148.58W
60.80N 148.67W
60.78N  148.68W
59.97N

60.12N

148.95W
149.43W
59.85N  149.66W

59.59N  151.22W

Amplitude
(m)

0.6
1.2
4.2
4.6
0.9
0.9
1.3
2.1
2.1

3
5.8

2
4.8
3.7

3
4.2

6
6.1

67.1

12
4.1
7.6

11.9
14.6
7.6

12

6.1
27.4

15

7.3
24.2
345
31.7
13.1
15.2

8.3

30
7.2

Arrival time
(day hr. min.
UTC)

28625

28649
2856

2850

Travel time
(hr. min.)

249

313
130

124
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Location Region Latitude Longitude Amg:';ude (Ad;;l:\@::}r?rf . 'I'(Lar\./er:]';inrge
ROCKY BAY ALASKA 59.25N  151.42W 5.5
HOMER ALASKA 59.62N 151.46W 6
PERL ISLAND ALASKA 59.12N  151.64W 9
SELDOVIA ALASKA 59.44N 151.72W 1.2
PORT GRAHAM ALASKA 59.35N  151.83W 3
NARROW CAPE ALASKA 5743N  152.33W 19
KODIAK ALASKA 57719N  152.41W 6.8
WOMEN'S BAY ALASKA 577715N  152.48W 7.6
OUZINKIE ALASKA 57.92N 152.50W 9.1
AFOGNAK ALASKA 58.00N 152.78W 34
SHEARWATER BAY ALASKA 57.35N  152.89W 7.8
OLD HARBOR ALASKA 57.20N 153.30W 7.3
KAGUYAK ALASKA 56.86N 153.76W 9.8
LARSEN BAY ALASKA 57.54N  153.99W 1.2
CHIGNIK ALASKA 56.30N  158.39W 1.5
PERRYVILLE ALASKA 559IN  159.15W 3
DUTCH HARBOR ALASKA 53.88N 166.54W 0.35 2866 230
SWEEPER COVE, ADAK ALASKA 51.86N 176.63W 0.18 2870 324
ATTU, MASSACRE BAY ALASKA 52.83N  173.20E 0.4 28727 351
PRINCE RUPERT CANADA 54.32N  130.33W 1.6
SHIELDS BAY CANADA 53.34N  132.49W 9.8
TASU SOUND CANADA 52.75N  132.02W 1.1
OCEAN FALLS CANADA 52.35N  127.68W 1.7
BELLA BELLA CANADA 52.17N  128.14W 1.2
ALERT BAY CANADA 50.58N  126.93W 1.3
PORT ALBERNI CANADA 49.23N  124.82W 6.4
TOFINO B.C. CANADA 49.15N  125.90W 1.3 2870 324
FULFORD HARBOUR CANADA 48. 77N  123.45W 0.5
VICTORIA CANADA 48.42N 123.40W 0.7
FRIDAY HARBOR WASHINGTON 48.54N  123.03W 0.3 28 830 454
NEAH BAY WASHINGTON 48.37N 124.62W 0.82 28718 342
LAPUSH WASHINGTON 479IN 124.64W 1
HOH R. MOUTH WASHINGTON 47.75N  124.44W 0.5
SEATTLE WASHINGTON 47.60N 122.34W 0.15 28912 536
TAHOLAH WASHINGTON 47.35N  124.30W 0.7
WRECK CREEK WASHINGTON 47.29N 124.23W 4.5
MOCLIPS WASHINGTON 47.24N  124.21W 34
JOE CREEK WASHINGTON 47.21IN 12421W 2.4
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Location Region Latitude Longitude Amg:';ude (Ad;;l:\@::}r?rf . 'I'(Lar\./er:]';inrge
OCEAN SHORES WASHINGTON 46.97N 124.17W 2.9
SEAVIEW WASHINGTON 46.33N  124.06W 3.8
ILWACO WASHINGTON 46.33N  124.05W 1.4
CAPE DISAPPOINTMENT WASHINGTON 46.28N 124.08W 1.7
VANCOUVER WASHINGTON 45.64N  122.67W <0.1
POINT ADAMS OREGON 46.2IN  123.95W 0.8
ASTORIA OREGON 46.2IN 123.77W 0.36 28756 420
GEARHART OREGON 46.02N  123.92W 1.4
NEHALEM RIVER OREGON 45.66N 123.94W 35
TILLAMOOK BAY OREGON 45.57N  123.96W 0.5
DEPOE BAY OREGON 448IN 124.07W 35
YAQUINA BAY OREGON 44.62N 124.07W 35
SIUSLAW RIVER OREGON 44.02N  124.12W 3.7
FLORENCE OREGON 43.97N 124.11W 0.6
UMPQUA RIVER OREGON 43.67N 124.20W 1.7
COOS BAY OREGON 43.35N  124.34W 1.4
ROGUE RIVER OREGON 4243N 124.43W 2.9
BROOKINGS OREGON 42.05N 124.27W 1.7
CRESCENT CITY CALIFORNIA  41.75N  124.18W 4.8 28739 43
HUMBOLDT BAY CALIFORNIA 40.77N  124.22W 1.9
NOYO RIVER MOUTH CALIFORNIA 39.43N  123.82W 2
FORT BRAGG CALIFORNIA  39.44N 123.82W 3.8
ARENA COVE CALIFORNIA 389IN  123.71W 1.8
BODEGA BAY CALIFORNIA 38.3IN  123.05W 0.8
TOMALES BAY CALIFORNIA 38.23N  122.97W 1
SAN RAFAEL CALIFORNIA 37.97N  122.49W 1.5
SAUSALITO CALIFORNIA 37.86N 122.48W 1.2
SAN FRANCISCO CALIFORNIA 37.81IN  122.47W 1.1 28 842 56
ALAMEDA (NAS) CALIFORNIA 37.77N  122.30W 0.6 2896 530
PACIFICA CALIFORNIA 37.64N  122.49W 1.4
SANTA CRUZ CALIFORNIA 36.96N 122.02W 1.5
CAPITOLA CALIFORNIA 36.97N  121.95W 2.1
MOSS LANDING CALIFORNIA 36.81IN  121.79W 1.4
PACIFIC GROVE CALIFORNIA 36.62N  121.91W 0.9
MONTEREY CALIFORNIA 36.6IN 121.89W 1.4
MARTIN'S BEACH CALIFORNIA 35.88N  121.46W 3
AVILA CALIFORNIA 35.18N  120.73W 1.8 28 844 58
SANTA BARBARA CALIFORNIA 344IN 119.69W 0.8
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Location Region Latitude Longitude Amg:';ude (Ad;;l:\@::}r?rf 'I'(Lar\./er:]';inrge
RINCON L. CALIFORNIA 3437N  119.48W 0.9 28917 541
SANTA MONICA CALIFORNIA 34.0IN 118.50W 1 28915 539
ALAMITOS BAY CALIFORNIA 33.75N  118.12W 0.4 28 836 60
LOS ANGELES CALIFORNIA 33.72N  118.26W 0.6 28924 548
NEWPORT BAY CALIFORNIA 33.59N  117.88W 0.4 28926 550
LA JOLLA CALIFORNIA 32.87N  117.26W 0.6 28924 548
SAN DIEGO CALIFORNIA 32.7IN  117.17W 0.6 28950 614
SEAVIEW CALIFORNIA 0.00N 0.00E 3.8
HILO, HAWAII HAWAII 19.73N  155.06W 3 2890 524
LAUPAHOEHOE, HAWAII HAWAII 20.00N 155.25W 0.7
WAIPIO BAY, HAWAII HAWAIL 20.13N  155.60W 1.2
KAWAIHAE, HAWAIIL HAWAII 20.04N 155.83W 1
PUAKO, HAWAII HAWAII 19.97N 155.88W 0.6
MAHUKONA, HAWAII HAWAII 20.18N  155.92wW 1.9
MALIKO BAY, MAUI HAWAIL 20.80N 156.25W 2.5
LOWER PAIA, MAUI HAWAII 20.92N 156.38W 2.8
KAHULUI, MAUI HAWAII 20.90N 156.47W 3.6 28 847 511
COCONUT L., OAHU HAWAII 21.43N  157.80W 0.3 28 8 48 512
HONOLULU, OAHU HAWAIL 21.3IN  157.87TW 0.5 28 853 517
HAUULA, OAHU HAWAII 21.62N  157.92W 1.2
WAIALEE, OAHU HAWAII 21.70N 158.04W 1.8
WAIMEA BAY, OAHU HAWAII 21.63N 158.07W 4.9
PUAENA POINT, OAHU HAWAII 21.6IN 158.11W 2.4
HALIEWA, OAHU HAWAII 21.60N 158.12W 3.1
KAIAKA BAY, OAHU HAWAII 21.58N 158.12W 4.6
ANAHOLA BAY, KAUAI HAWAIIL 22.15N  159.31W 1
KAPAA, KAUAI HAWAIL 22.08N 159.32W 2.2
MOLOAA, KAUAI HAWAII 2245N  159.33W 1
WAILUA, KAUAI HAWAII 22.06N 159.34W 1.3
NAWILIWILI, KAUAI HAWAIL 21.96N 159.36W 0.4 28833 457
HANALEI KAUAI HAWAIL 21.90N 159.50W 1.9
HAENA, KAUAI HAWAIIL 22.22N  159.55W 3
JOHNSTON L. HAWAII 16.69N 169.53W 0.2 28939 63
MIDWAY L. HAWAIL 28.2IN  177.36W 0.2 28 827 451
MANZANILLO MEXICO 19.06N 104.25W 0.6 2812 15 839
MAZATLAN MEXICO 23.18N  106.43W 0.4 28120 824
SALINA CRUZ MEXICO 16.17N  95.20W 0.4 28 14 10 10 34
ACAPULCO MEXICO 16.85N  99.92W 0.4 28135 929
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LA PAZ MEXICO 2417N  110.32W 0.5 281227 851

TOPOLOBAMPO MEXICO 25.62N  109.05W <0.1 281159 823

ENSENADA MEXICO 31.87N  116.62W 1.2 28942 66

ACAJUTLA EL SALVADOR 13.58N  89.85W 0.2 281518 1142

LA UNION EL SALVADOR 13.33N  87.82W 0.1

PUNTARENAS COSTARICA 997N  84.83W 0.2 28 16 23 1247

QUEPOS COSTARICA 940N  84.17W 0.2 28160 1224

PUERTO ARMUELLES  PANAMA 8.26N  82.87W 0.15 28 16 24 12 48

NAOS ISLAND PANAMA 8.92N  79.53W 0.15

TUMACO COLOMBIA 1.83N  0.00E 0.1

BAHIA SOLANO COLOMBIA 623N 0.00E 0.2 281745 149

BUENAVENTURA COLOMBIA 3.92N  0.00E <0.1

LA LIBERTAD ECUADOR 2208 80.92W 0.6 28189 1433

MATARANI PERU 17.00S  72.12W 0.5 2819 57 16 21

SAN JUAN PERU 15358 75.15W 0.6 281930 15 54

TALARA PERU 4588 81.42W 1

LA PUNTA PERU 12.088  77.17TW 0.9

CALLAO PERU 12.088  77.13W 1.1 2819 11 1535

CALDERA CHILE 27.07S  70.83W 0.7 282055 1719

TALCAHUANO CHILE 36.67S  73.17TW 2.5 282215 18 39

ANTOFAGASTA CHILE 23.65S  70.42W 0.5 282039 173

CORRAL CHILE 39.86S  73.42W 1.7 282239 193

VALPARAISO CHILE 33.088  71.67TW 22 282127 17 51

ARICA CHILE 18.47S  70.32W 2.1 282030 16 54

COQUIMBO CHILE 20958 71.35W 4

PALMER PEN ANTARCTICA  64.50S  60.00W 0.4

SAN CRISTOBAL I(;‘.\LAPAGOS 0.90S  89.62W 0.6 2816 27 12 51
WAKE L 19.29N  166.63E <0.1

CHRISTMAS 1. LINE IS. 1.98N  157.48W 0.1 281121 748

PAGO PAGO SAMOA 14285 170.68W 0.2 28 13 51 1015

TRUK CAROLINEIS. 745N  151.85E <0.1 28130 924

RABAUL NEW BRITAIN 4228  152.18E 0.3

GUAM MARIANAIS.  13.44N  144.65E <0.1 281248 912

KWAJALEIN MARSHALLIS. 874N  167.74E 0.2 28120 824

ENIWETOK MARSHALLIS. 11.37N  162.35E <0.1 281148 812

CANTON L PHOENIX IS. 2.828  171.712W <0.1 281215 836

LYTTLETON N AND 43.628 172.72E 0.6
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4 2-2-7 19064 E e grieiavh it f TEE RAR 4 ()
Location Region Latitude Longitude Amg:';ude (Ad;%\(JSLE;]Trf 'I'(Lar\./er:]';inrge
SYDNEY AUSTRALIA 33.92S  141.17E 0.2
MISHO JAPAN 0.00N 0.00E 0.9
NAGOYA JAPAN 35.14N  136.92E 0.4
OSAKA JAPAN 34.68N 135.51E 0.2
WAKKANAI JAPAN 4543N 141.72E 0.7
KAMAISHI JAPAN 39.37N  141.88E 0.4
ABASHIRI JAPAN 44.00N 144.26E 0.3
KUSHIRO JAPAN 42.98N 144 .44E 1.6
OMAEZAKI JAPAN 34.61N 138.23E 0.6
MIYAKO JAPAN 39.76N  141.95E 0.1
MERA JAPAN 3493N 139.83E 0.3
HANASAKI JAPAN 43.3IN 145.63E 0.7
ENOSHIMA JAPAN 3530N 139.48E 0.2
URAKAWA JAPAN 42.17N  142.83E 0.3
OFUNATO JAPAN 39.06N 141.64E 0.7
MOMBETSU JAPAN 44 38N 143.22E 0.1
HACHINOHE JAPAN 40.52N 141.55E 1.4
ONAGAWA JAPAN 38.46N 141.43E 0.5
ONAHAMA JAPAN 36.95N  140.90E 0.4
KANAYA JAPAN 34.82N  138.14E 0.2
URAKAMI JAPAN 0.00N 0.00E 0.5
UCHIURA JAPAN 42.25N  140.25E 0.2
HAKODATE JAPAN 41.8IN 140.75E 1
HOSOJIMA JAPAN 32.44N  131.68E 0.1
ABURATSU JAPAN 31.65N  131.37E 0.7
KUSHIMOTO JAPAN 33.47N  135.79E 0.7
NAZE JAPAN 28.37N  129.49E 0.2
TOKYO JAPAN 35.6ON 139.75E 0.1
TOMIZAKI JAPAN 0.00N 0.00E 0.6
SUMOTO JAPAN 34.34N 134.88E 0.1
OWASE JAPAN 34.06N 136.20E 0.5
KOBE JAPAN 3597N 123.67E 0.2
WAKAYAMA JAPAN 3423N  135.18E 0.2
AOMORI JAPAN 40.79N  140.73E 0.3
HACHIJO IS. JAPAN 35.15N  139.80E 0.1
ABURATSUBO JAPAN 35.15N  135.63E 0.2
YOKOSUKA JAPAN 3530N 139.65E 0.2
SHIMIZU JAPAN 3495N 138.47E 0.3
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# 2-2-7 1964 &£ Brdejavdh ot 2 L F R FA R B4 ()

Arrival time

Location Region Latitude Longitude Amg:';ude (da)(J rjrr(.:;nin. 'I'(Lar\./er:]';inrge
TOSA-SHIMIZU JAPAN 33.5IN  133.44E 0.2
TOBA JAPAN 34.46N 136.85E 0.2
ASAMUSHI JAPAN 0.00N 0.00E 0.5
ONIZAKI JAPAN 0.00N 0.00E 0.1
KOCHI JAPAN 33.59N  133.55E 0.2
AOSHIMA JAPAN 0.00N 0.00E 0.2
KAINAN JAPAN 34.17N  135.22E 0.2
CHOSHI JAPAN 35.74N  140.84E 0.7
YUZHNO, KURILSKIYE KURIL IS. 44.04N  144.82E 0.4
PETROPAVLOVSK KAMCHATKA 53.10N 158.65E 0.07

T KR NOAA » 2010 »

Each color band boundary
represents a 1 hour tsunami
travel time increment.

B * k& : NOAA > 2010 -

Bl 2-2-9 1964 & |7 4 874 4 v @ v P55 )
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% 2-2-8 1952 & % GRERH RAc B B3 A BT AL

Date (UTC) Time (UTC) | Source Location |Magnitude| Source Type

November 4, 1952 16:58:26 52.75N 159.50E 9.0 Mw Earthquake

AL KR NOAA » 2010 »

%0229 1952 & v FEH R Ach B £ G A F 2 LT 4

Location Amplitude (m) Damage Summary
Adak, AK >1.1 Banks of harbor overflowed, no damage.
Attu, AK >1.5 Minor damage due to flooding.
Brandon, OR ? Logs broke loose from log boom.
Crescent City, CA 1.0 Four boats overturned and sunk.
Santa Cruz, CA ? Fishing launch damaged.

FH &R © NOAA - 2010 «
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% 2-2-10 1952 i % FRESH R4 Bt & T X BB k4
Location Region Latitude Longitude Amz:;ude ( daﬁmvrﬁlir:ina?m) 'I'(rhar\./enlq}i]n;e
SHIPURSKY KAMCHATKA 53.08N  160.03E 12
OLGA BAY KAMCHATKA 54.58N  161.00E 13
LOBATKA KAMCHATKA 50.52N  156.40E 9.5
OZENOE KAMCHATKA 0.00N 0.00E 5
AVACHINSKAIA KAMCHATKA 52.97N 158.50E 1.2
POVORTNY KAMCHATKA 0.00N 0.00E 10
KRONOTSKY KAMCHATKA 54.60N 162.12E 5
UST KAMCHATSK KAMCHATKA 56.37N 162.45E 0.1
UTASHUD L KAMCHATKA 0.00N 0.00E 8.6
SARANNAYA BAY KAMCHATKA 0.00N 0.00E 7
VILYUCHINSKAYA BAY KAMCHATKA 0.00N 0.00E 8
RAKOVAYA BAY KAMCHATKA 0.00N 0.00E 3
PETROPAVLOVSK KAMCHATKA 53.10N  158.65E 1.2
TARYA BAY KAMCHATKA 0.00N 0.00E 3
CAPE MAYACHNYI KAMCHATKA 0.00N 0.00E 5.7
KOLPAKOVO KAMCHATKA 0.00N 0.00E 0.5
SEMLYACHIK KAMCHATKA 0.00N 0.00E 5
KRONOKA KAMCHATKA 54.83N  161.02E 7
ASACHA BAY KAMCHATKA 0.00N 0.00E 7.5
RUSSKAYA KAMCHATKA 0.00N 0.00E 7
ZHIROVAYA KAMCHATKA 0.00N 0.00E 8
SCHUBERT KAMCHATKA 0.00N 0.00E 1
ZHUPANOVO KAMCHATKA 0.00N 0.00E 5
MORZHOVAYA BAY KAMCHATKA 0.00N 0.00E 8
NALYCHEVO KAMCHATKA 0.00N 0.00E 7
KHALAKTYRKA KAMCHATKA 0.00N 0.00E 5
CAPE BEZMYANNI KAMCHATKA 0.00N 0.00E 5
SHUMSHU KURIL IS. 50.75N  156.53E  (9.0) 15.0
PARAMUSHIR KURIL IS. 50.42N  155.83E 18
SEVERO KURIL IS. 50.67N  156.02E 20
SHIASHKOTON KURIL IS. 48.75N  154.00E 8
ITURUP KURIL IS. 45.00N  148.00E 2.5
ALAID KURIL IS. 50.70N  155.50E 1.5
ONEKOTAN L. KURIL IS. 49.33N  154.68E 9
NIKOLSKOE, BERINGI. COMMANDERIS. 55.18N 166.00E 2
KORSAKOV SAKHALIN L. 46.62N  142.80E 1
MAGADAN USSR 59.64N  150.90E 2
JUNEAU ALASKA 58.30N 134.41W 0.1
SKAGWAY ALASKA 59.44N 135.33W <0.1
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% 2-2-10 1952 & % GRESH Richvht S TR Rk L s (F)
Location Region Latitude Longitude Amz:;ude ( daﬁmvrﬁlir:ina%l'C) 'I'(rhar\./enlq}i]n;e
SITKA ALASKA 57.05N 135.34W 0.3
YAKUTAT ALASKA 59.55N  139.74W 0.3
SEWARD ALASKA 60.12N  149.43W 0.1
KODIAK ALASKA 57.75N  152.48W 0.2
DUTCH HARBOR ALASKA 53.88N  166.54W 0.6
ADAK ALASKA 51.86N 176.63W >1.1
MASSACRE BAY ALASKA 52.83N  173.20E >1.5
KUSHIMOTO JAPAN 3347N 135.79E 0.8
ISHINOMAKI JAPAN 38.50N 141.26E 0.9
KUJI JAPAN 40.39N  141.77E 1
KUSHIRO JAPAN 42.98N  144.44E 0.5
HACHINOHE JAPAN 40.52N  141.55E 1.6
FUKUSHIMA COAST JAPAN 37.25N 141.05E 1
HOKKAIDO COAST JAPAN 42.28N  142.00E 1
SANRIKU COAST JAPAN 39.37N  141.88E 3
OWASE JAPAN 34.06N 136.20E 0.7
SHIMODA JAPAN 34.67N  138.92E 1
KYUSHU JAPAN 32.00N 131.50E 1
HAKODATE JAPAN 41.81N  140.75E 0.5
GUAM MARIANAS. 13.44N  144.65E <0.1
KALAPANA, HAWAII HAWAII 19.35N  154.98W 0.9
HILO, HAWAIIL HAWAIL 19.73N  155.06W 24
HAWAII 1. HAWAIL 19.75N  155.50W 35
KAWAIHAE, HAWAIIL HAWAII 20.04N  155.83W 0.6
NAPOOPOO, HAWAII HAWAII 19.48N 155.92wW 1.2
KEAUHOU, HAWAII HAWAIL 19.57N  155.97W 0.9
HOOKENA, HAWAIIL HAWAII 19.38N  155.90W 1.2
KAILUA, HAWAII HAWAII 19.63N  155.98W 0.6
MAKAPUU POINT, OAHU HAWAII 21.30N  157.67W 3
HONOLULU, OAHU HAWAIIL 21.3IN 157.87W 1.3
PEARL HARBOR, OAHU HAWAII 21.35N  157.97W 0.2
KAHUKU POINT, OAHU HAWAIIL 21.70N 158.00W 1.2
WAIALUA, OAHU HAWAIL 21.58N  158.13W 52
KAENA POINT, OAHU HAWAIIL 21.57N  158.26W 9.1
WAHAIWA BAY, KAUAI HAWAIIL 22.05N 159.55W 3
PORT ALLEN, KAUAI HAWAII 21.90N 159.58W 0.3
JOHNSTON L HAWAIL 16.69N 169.53W 0.2
MIDWAY 1. HAWAIL 28.2IN  177.36W 1.3

42



% 2-2-10 1952 & % GRESH Richvht S TR Rk L s (F)
Location Region Latitude Longitude Amz:;ude ( daﬁmvrﬁlir:ina%l'C) 'I'(rhar\./enlq}i]n;e
TRUK CAROLINE IS. 745N 151.85E <0.1
YAP, PALAU 1. CAROLINE IS. 9.5IN  138.14E <0.1
WAKE 1. 19.29N  166.63E 0.3
KWAJALEIN MARSHALLIS.  8.74N  167.74E 0.2
ENIWETOK MARSHALLIS.  11.37N  162.35E 0.2
CANTON L PHOENIX IS. 2.82S  171.72W 0.1
PAGO PAGO SAMOA 14288 170.68W 0.9
FAGALOA BAY SAMOA 13.89S  171.52W OBS.
APIA SAMOA 13.81S  171.75W OBS.
(2 LOC) NEW ZEALAND  40.00S  176.00E 1
TOFINO CANADA 49.15N  125.90W 0.3
VICTORIA CANADA 48.44N  123.38W 0.2
FRIDAY HARBOR WASHINGTON ~ 48.54N  123.03W <0.1
NEAH BAY WASHINGTON ~ 4837N  124.62W 0.2
SEATTLE WASHINGTON  47.60N  122.34W <0.1
ASTORIA OREGON 4621IN  123.77W 0.1
CRESCENT CITY CALIFORNIA 4175N  124.18W 1 5058 754
(s\?;\égié%clsco CALIFORNIA  378IN 12247W 0.5 5140 842
PRESIDIO CALIFORNIA 37.8IN  122.47W 0.6 5130 832
ALAMEDA CALIFORNIA 37.77N  122.30W 0.4 5155 857
HUNTER'S POINT CALIFORNIA 37.73N 122.36W 0.2
AVILA CALIFORNIA 35.18N  120.73W 1.4
PORT HUENEME CALIFORNIA 34.15N  119.21W 0.7
SANTA MONICA CALIFORNIA 34.0IN  118.50W 0.5 5234 926
SAN PEDRO CALIFORNIA 33.75N  118.29W 0.3
LONG BEACH CALIFORNIA 33.75N  118.20W 0.3
LOS ANGELES CALIFORNIA 33.72N  118.26W 0.3
LA JOLLA CALIFORNIA 32.87N  117.26W 0.2 5210 912
SAN DIEGO CALIFORNIA 327IN  117.17W 0.3 5234 936
SALINA CRUZ MEXICO 16.17N  95.20W 0.67
LAPAZ MEXICO 24.16N  110.30W 0.2
ACAPULCO MEXICO 16.85N  99.92W 0.5
SAN JOSE GUATAMALA 13.92N  90.83W 0.3
LA LIBERTAD EL SALVADOR  1347N  89.33W 0.2
SAN JUAN D SUR NICARAGUA 0.00N  0.00E 0.2
PUNTA ARENAS COSTA RICA 997N 84.08E 0.4
PUERTO ARMUEL PANAMA 828N 82.84W 0.4
LA LIBERTAD ECUADOR 220S  80.92W 0.2
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% 2:0-10 1952 & % FEFB B R4chrd At X TE L Rk B 24 (&)

Amplitude Arrival time Travel time

Location Region Latitude Longitude (m) (day hr. min. UTC)  (hr. min.)
CALLAO PERU 12.08S  77.13W 1
CALDERA CHILE 27.08S  70.68W 2.8
ANTOFAGASTA CHILE 23.65S  70.42W 1.4
TALCAHUANO CHILE 36.67S  73.17TW 1.8
VALPARAISO CHILE 33.08S 71.67TW 1.8
ARICA CHILE 18.47S  70.32W 23

Each color band boundary
represents a 1 hour tsunami
travel time increment.

B * k& 1 NOAA > 2010 -

B 2-2-11 1952 & w0 grBi 3 2 4c Ja vk B LP5 5 B
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22-4 1906 £ A 5 THELEI AN R

1906 & 17 31 p 15:35UTC o A § 874 i #77h i W RARKE88 0 315
A b e A % (Ecuador) &2 8 G+t & (Colombia) jn A (B 2-2-12) > 7= 4
Bz 4500 B 1500 4 2 fF » 4 vhid 95 125 ) st L 2 % Hilo ¥ %
WA Lekpbasmly £ 5 12 2 8B4 Kidrtged Wy d 3
FReok R T Aoy > ERIF 4 BARAE A ABAF 025 mo B G
20-30 4 48 (USGS > 2010) -

Cff the Coast of Ecuader

B % kiR USGS > 2010 -

B 2-2-12 1906 £ 6 /5 ¥ #ri i droh e RREL 28
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2-2-5 2010 # F{i+ &

£ & (2010)2 " 27 p &4 BHRH 88 B4 =% % 35.909°S ~ 72.733°W
41?5 § % (Maule, Chile) *t/ (B 2-2-13) ZRFA 23.2km > #2—1 &
A e FRERETRAEFE R (FR0~T022 ) » Rl AT 4k

2-2-11 3 R S 84PEE 18,100 = 2 o

i+ Bio-Bio ~ Maule ~ O'Higgins ~ Region Metropolitana # Valparaiso ¥ % I
5 180 F A A X F > & Valparaiso-Concepcion-Temuco # F » i = I > 521
A= 056 A AR 9 12,000 4 X G0 80 F A & RT B 37 H T E 4,013
ATE R T9 T[ﬂ%%l‘%l 4200 #d; T4 > A TIREARE L B30 RE~ -
tF WE» I # (SanDiego) fofr{I B % 4 & 55 (Concepcion) i = #3-i% 4 ~
T4 SR B2 kP % o & San Diego ~ Concepcion ~ Constitucion ~ Dichato %

Pichilemu 3 % » 3 3487 S A foif 88 > » BURMBEF 2 45 T -

W T ER RABARERES A T RPE (4 22-12) FEER
17 # § ehibh %k ta% (Pago Pago, American Samoa ) 3 71 cm> 4c £ < # % & ( Winter
Harbour) % 22 cm > #4|ehX § #9% % (Valparaiso) % 261 cm > #7417 3%
e f + XL 3% (Talcahuano) 5 261 cm~ #1 £ v (Coquimbo) % 164 cm -
#3 gk (Corral) 5 144cm; > f 44> # A § f (Baltra, Ecuador) 5 41 cm >
kAR F a2 3k I (Rikitea, French Polynesia) % 32 cm > P & 7oef
(Hanasaki, Japan) % 95 cm - * 45 7% (Ofunato) % 40 cm > 7R3 (Naha) 2
30cm > A 5 2 I ¥ § % ¥ (Saipan, Northern Mariana Islands) 3 15¢cm» #
i# & (Midway Island) % 32 cm > & & & efe + # (Acapulco, Mexico) =
65.5cm> ¥ # L ATH P & 18 ¥ £7 (Manus, Papua New Guinea) % 37 cm > 44§
o #8eh+ I 8k (Callao, Peru) & 69 cm» 2§ o+ 2 8 & (Currimao, Philippines )
5 l6cm [P el I 5§ (Kodiak, Alaska) % 36cm > 4 W 377 3 % 64
cm> § = & oo+ ¢ & = (Hawaii, Kahului) 5 86 cm> B # § «hEt i 46458 (Port
Orford, Oregon) % 32 cm > ZEf# ch R 7% (Neah Bay, Washington) % 23 cm -
AvEBVLPE R AoB] 2-2-14 0 F R F 4 8N 5E 15 ) EFEOEIRE R HKIE
8 | ISP PB4 > B 23 PEE R &> N 25 BRGS0
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OFFEHORE MAULE, CHILE
BT O OF 2504014 UMD D8 808 72 TEW Capth: 385 lon, Magnivde: §.8
Earthguake Location

Bl 2-2-13 2010 # It a8 RRL =8

% 2-2-11 2010 & 474 7k 4 3 B51 5 4 d T 4

Magnitude 8.8

|

Date-Time | Saturday, February 27, 2010 at 06:34:14 UTC |
Location 135.909°8, 72.733°W |
Depth ||35 km (21.7 miles) set by location program ‘
Region |IOFFSHORE MAULE, CHILE |

95 km (60 miles) NW of Chillan, Chile

105 km (65 miles) NNE of Concepcion, Chile
115 km (70 miles) WSW of Talca, Chile

335 km (210 miles) SW of SANTIAGO, Chile

Distances

Location

Uncertainty horizontal +/- 6.2 km (3.9 miles); depth fixed by location program

NST=391, Nph=391, Dmin=987.2 km, Rmss=1.17 sec, Gp= 14°,

Parameters . . .
M-type=teleseismic moment magnitude (Mw), Version=8

F#L kR 1 USGS » 2010 «
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February 27,2010 Chilean Tsunami Travel Times
[ 1 e . - vy .

@ Tide Gage
* DART
60“ o Earthquake

30" 8

120° 150° 180° 210° 240° 270° 300°

At 06:34:14UTC, a MB.8 earthqualke occurred offshore Maule, Chile, [35.846°S,
72.719"W], resulting in a Pacific-wide tsunami. Shown above are the tsunami
travel time contoursin hours, beginning from the O-time of the earthquake.

B * k& 1 NOAA > 2010 -

Bl 2-2-14 2010 & & 1/5 v G L pF B R
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£ 2-2-12 2010 & 57 F1 4 w2t &

TR R B

Tide gage

Valparaiso, Chile

San Felix, Chile

Santa Cruz,
Galapagos, Ecuador

San Pedro, Chile
Iquiqui, Chile

Corral, Chile
Coquimbo, Chile
Callao La Punta, Peru
Caldera, Chile

Baltra, Ecuador

Arica, Chile
Antofagasta, Chile
Ancud, Chile
Acapulco, Mexico
Cabo San Lucas, Mexico
Manzanillo, Mexico
Quepo, Costa Rica
Alameda, California
Arena Cove, California

Crescent City, California

Eureka (N. Spit),
California

La Jolla, California

Los Angeles, California

Peak amplitude
(above sea level in cm)

261
79
105
40
68
144
164
69
90
41
118
47
59
65.6
35.9

60

12
39
64
23
60

0

Observed Initial
Arrival time (UTC)

0637
0648
1243
0942
0848
0730
0723
1034
0747
1252
0914
0815
0754
1547
1727
1631
1417
2144
2048
2140
2136
2002

2015

Computed Initial
Arrival time (UTC)

0731
0834
none
0926
0901
0756
0750
1034
0810
1311
0922
0839
none
none
1743
1652
none
none
2104
2146
2133
2002

2015

Initial
motion

rise

down

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

Sample Interval
(min)

2
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£ 2-2-12 2010 EApFliavhit % Tidw Rk B 4 ()

Tide gage

Los Angeles, California

Monterey, California

Point Reyes, California

San Diego, California

San Francisco,
California

Santa Barbara,
California

Santa Monica, California
Astoria, Oregon
Charleston, Oregon

Port Orford, Oregon
South Beach, Oregon
Westport, Washington

Toke Point, Washington

Port Townsend,
Washington

Port Angeles,
Washington

Neah Bay, Washington
La Push, Washington
Langara Point, BC
Tofino, BC

Winter Harbour, BC
Adak, Alaska

Akutan, Alaska

Alitak, Alaska

Peak amplitude
(above sea level in cm)

42
36
46
40
32
91

64

16
32
16

14

10
19
23
22
16
14
22
38
22

18

Observed Initial
Arrival time (UTC)

2015
2031
2059
2004
2120
2030

2025

2205
2137
2230
2300
2312

0031 (JD 059)
2350
2312
2258
2352
2317
2316

0142 (JD 059)
0120

0150

Computed Initial
Arrival time (UTC)

2015
2043
2059
none
2126
2031
2025
2311
2202
2150
2229
2257
none
none
2344
2307
2256
2351
2315
2316
0142
0125

0208

Initial
motion

up

up

up

up

up

up

up

?

up

up

up

up

up

up

up

up

up

up

up

up

up

up

up

Sample Interval
(min)

1

15 sec
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£ 2-2-12 2010 EApFliavhit % Tidw Rk B 4 ()

Tide gage
Atka, Alaska
Cordova, Alaska
Craig, Alaska
Dutch Harbor, Alaska
Elfin cove, Alaska
Juneau, Alaska
Ketchikan, Alaska
King Cove, Alaska
Kodiak, Alaska
Old Harbor, Alaska
Port Alexander, Alaska
Sand Point, Alaska
Seldovia, Alaska
Seward, Alaska
Shemya, Alaska
Sitka, Alaska
St. Paul Island, Alaska
Valdez, Alaska
Yakutat, Alaska
Chatam Island, NZ
North Cape, NZ
Currimao, Philippines
Gisborn, NZ
Johnston Island

East Cape, NZ

Peak amplitude
(above sea level in cm)

42
13
23
19
13

11

63
36
51
18
38
12
39
39
21
18
12
36
101
23
16
117
21

24

Observed Initial
Arrival time (UTC)

0130
0220

0045

0035

0140
0135
0125
0020

0130

0140

0030
0257
0210
0118
1824
2008
0819
1919
2239

1856

Computed Initial
Arrival time (UTC)

0122
0206
0100
0138
0038
0135
0049
0134
0128
0138
0015

0129

0139
0221
0029
none
0157
0119
none
none
none
none
none

none

Initial
motion

up

?

up

up

up

up

up

up

up

up

down

up

up

up

up

up

up

up

up

down

up

up

up

Sample Interval
(min)

1

15 sec

15 sec

15 sec
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£ 2-2-12 2010 EApFliavhit % Tidw Rk B 4 ()

Tide gage Peak amplitu_de Ot_)servgd Initial Co_mput_ed Initial Init_ial Sample _Interval
(above sea level incm)  Arrival time (UTC)  Arrival time (UTC) motion (min)
Midway Island 32 0026 0020 up 1
Owenga, Chatham, NZ 98 1816 1842 up 1
Pago Pago, Am. Samoa 71 1935 1954 up 1
Papeete, Fr. Polynesia 22 1733 1747 up 1
Penrhyn, Cook Is. 3 1930 1921 up 1
Raoul Island, NZ 50 1850 none up 15 sec
Rikitea, Fr. Polynesia 32 1536 1541 up 1
Saipan 15 0404 none up 1
Waitangi, Chatham Is. 78 1821 none up 2
Wake Island 33 0122 0118 up 1
Apia, West Samoa 42 1948 2014 up 1
Rarotonga, Cook Is. 33 1816 none ? 1
Manus, PNG 37 0245 0214 up 1
Honolulu, HI 26 2147 2147 up 1
Kahului, HI 86 2141 2143 up 1
Kaumialapa, HI 29 2135 none up 1
Kawaihae, HI 51 2129 2135 up 1
Nawiliwili, HI 40 2154 2154 up 1
Hanasaki, Japan 95 0443 none up 1
Naha, Japan 30 0644 0627 up 1
Ofunato, Japan 40 0508 0508 up 1
Omaezaki, Japan 60 0558 0533 up 1
Tosashimizu, Japan 68 0638 none up 1

T KR NOAA » 2010 »
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2010 & A 7B A8 2 B R L B 27 1960 EARBOS5 2 M BRL R
3T > 1900 12 kAT AT g 4 3 Beni= B o 4oB] 2-2-15 #7  BlY kB4
72010 A2 B R o BoA I El S AHCA 2 80 o Bk o BT AB R
TEFA BT LFERLT AT

7 .I 5 -
. f{mm Shock

O Afershocks (60 hours)

| Earthquakes 1900 - 2008
N O uss-sg

O usn.es
O W70-79

. M= B0 (Year)

Earthquake Depth
! . 0-59
o3 . 70299
| @ 00

. Rupture Area
{A Active Volcanoes

T4 % ok USGS » 2010 -
Bl 22-15 L AFIs RARAEE 2R AT

GRS B R i B B 1973 E kAP £ 13 B
WoACE 7.0 b chE R k40 1985 BN L taR & (Valparaiso) FH. 2 R
B A HE A REC80H B 1922 E AT B R 2 4 MBS 2 B 0 Al
AL £ % ¢ (Coquimbo) *tiT A 2 7 F i 9m ejardd > ¥ 4§ & % Hilo
A iy & oo AAFIAIRE B2 AE L B0 3 1586 & ~ 1687 & ~ 1868 & 2 1877
Eodod AR R F A RE QAR T R NS TS ATt e
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#. (Nazca Plate) 2 & % 4 #. (South American Plate) 2 B rndy 4l A (B

FER F 31 AT B A v A B o

o Pae Subducton _ Adge ___ Transom _, Diecion
| o .[‘m”wm“c] — iy 2 i i

B © % & : Tom Garrison » 2002 o

B 2-2-16 Tk TEw B AT R
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N E ARl i R R SR S DR AR R i R &
PRI ARDSESF SRR GG E A DOZE A ble? B A A

73 R~ = (continental shelf) 3 35 > Fl X pEen@ -k A3k > K p &
TEDS AR P RPN B F IR R EABUFI RGP AT
R EE R - BEL TR PR AT Bf"”&m RER 1 l§§jﬁ/ﬁ

Nhs AR BRI YR EHRA U Ta B 04§ Ak AN REAB
S RHERE S UL AR RE P Sk TG - B R xS R T U
(

AR (365 2000) o

s TFEF RS A LKE T WEAE T Y < (International Tsunami
Information Center, ITIC) > i& FR"E Fehad T GE2 2y £ FE T o & €37
BEF RF T 1949 £ % 2 o s 3g & k% (Tsunami Warning System, TWS )
Bt § FERIL S A TR B R B0 20 1960 & AT T15 1964 ot

FEBR L TR FREOERB LT N E 1965 £E AT WA S
#7f & ¢ & (Pacific Tsunami Warming Center, PTWC ) » 1234 {7 & & %3+
Toeih IR E T E (HE > 2005) ¢

A iRE 4 =% KRT A L ik sk (far field tsunami) ¥ 173 % 7B (near
field tsunami) » & ¢ & F % h 2 R0 RA B0 #3002 20 ch o FLG R

oo drdRREAR T R 1000 22 SR (P L F %k 0 2005) 0 W F RB A E
-~ AR AR AE LR BRI N OREPIERERT - T B
st S Y SRS SRR TS TR R -

e
BHABIE SRTAGE- LB AR hnEeE AL R

&
’
A
o
F
T

SRR DL A AL G PREE AT AR L AT A T E ik o § AR
iR AP X T FAGIEES S EFHER D P NP AR F iR

Yoy

%iﬁﬁ%ﬁéﬂm(Nﬂm)ﬁﬁﬁiﬁﬁﬁ&%1~ﬂ¥%%%3&f
I?IJ——E'&/‘—. J’i—ﬂﬂb'ﬁ]&blgp'ﬁm/q}%f‘ﬁ 2\33_5—\.1/3_1%m/§_ l’ﬁ/?i

WARLABLT S 3 F RS BE AR A BN ST L
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PR RARTIREERAL o » RO Ed X TEEBPEY o Ry
A rRIpE Y o (ATWC) 2 RR 7 &7 < (NEIC)» 122 %8 PTWC i}
ERBRE RSP DB B TN T G ASRNF AR R R W
IR G g B S Rt TR BT AR EY LIRS E AR L
gy (B2-3-1)> #8872 & PTWC ¢hg B > & 37 32c 3] PTWC ehi 4
WL oAk R R S RN B e EE Bl e o 4 g iR PTWC jegf ¥ -
?ﬁ%iﬁpgﬁr % ® 4 (Tsunami Warning ) <% v 845 (£ 2-3-1) &3 p 7§ 5 Al
JRER AR T PR ROIE R IERRE O Mk R g e
KEH NI ERR TS ESFAF (NOAA) T 5]
B e A RIE o AT ORRF 2 B @ 2 282 e 240 AR]
TH- pepERRE oo

HRIT A v T DR
v & g

B R3R2004 £ 127 26 p g A ja o PR RE L B RPE S Fa

H oA ﬁé:énﬁ%*éﬁ » AT e S € (585 2005) ¢ d e R A (S ARIT
TR T L B A BB Rl EH R R R R R EHT LA R

PRFNER D LR LAY DS RS 1600 22 b rE g
RIIEF 25 PP dek IR AEH B G h A R R R R & 2

Bhood AL U IEE ks B8 FiE f:;«‘ BE-EIFad it 5L

=
&
‘.3;
\j‘!\
™
\@E
e
ﬁ%

L
i (Simeulue) > § 2B T# 28 A=
s LY ARG E- B (5

=1
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Tsunameter Mooring System

GOES
Satellite

GOES Antenna _ GPS
(2ea.)

Optional Sensors

* Wind = >~ RF Antenna
- Barometric Pressure
- Seasurface Temp &
Conductivity
+ Air Temperature/ 2.5m
Relative Humidity

RF Modem

Master Control Unit

2.5 m Disk Buoy
4.2 ton displacement

& A

\,Signal flag
R Aeouste \\\’

— =
JkI;*_—, Glass Ball

Flotation

1" Nylon

¢ 7/8" Nylon ~ 5000 m

Sy
1/2" Polyester \
75m y Qﬂ

3/4" Nylon
, Batteries) 1 ansducer
Acoustic Release
/CPU  Bottom Pressure Recorder 1/2" Chain (5 m
@ / / (5m)
./ _—Sensor
: . Anchor 6850 Ibs. A 7y

Anchor 720 lbs.

TR KR NOAA » 2010 ©

B 2-3-1 = T aedhipldR ks
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Pacific-wide
Tsunami Warning
Bulletin

IFms T HEE R P asd L2 g o
240 T AHYRRS R AL WD
b e BB TR X T X h B
SR

3.4 Bl R ATEP G B Pl HERE

IR

L ZRHA TS
8 RE7 Dl S
FEL AR 4
* o

2AFF B A EF > B 7
AL B

=

o

Regional Tsunami
Warning/Watch
Bulletin

2EEHRF Ry pFa o {»EFp

3 ESRE A PR L A 0 3
BN D E R R T OE
(Warning) » /& ¥ & #-3> 3 5] 6 -] pF 5
IR R&F F L R 47 (Watch) o

4.9 % B | L ATESRE N F o0 B P REp
% = Pacific-wide Tsunami Warning
Bulletin & & B~ % 1k o

Ly BHRHCA I 75 pF
FH o

PRERL =2 ) RS <R
AR E
o 3P EAR A m
Pacific-wide Tsunami
Warning Bulletin £
LR NI

Tsunami
Information
Bulletin

.25 T X RaviT s T xR F84 <
A R L PpEER T gL LT
A \:1@ °

24N F e T4

(1) A Pacific-wide tsunami was not generated

based on earthquake and historical
tsunami data. This will be the only
bulletin issued. No Pacific-wide tsunami
Warning is in effect.

(2) An investigation is underway to determine
if a Pacific-wide tsunami has been
generated. Additional bulletins will be
issued hourly or sooner as information
becomes available. No Pacific-wide
tsunami warning is in effect.

No destructive Pacific-wide tsunami
threat exists. However, some areas may
experience small sea level changes. This
will be the final bulletin issued unless
additional information becomes
available. No Pacific-wide tsunami
warning is in effect.

&)

BORAICA T 6.5 )
¥ 5 pEFE o

Tsunami
Communication
Test

Lplsd = T E s d w2t AR e =&
e AL R R o
2.5 VR H  EFrFRELR o

*OEEE S KE R -

E

FAKR % E > 2005
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% 2 %% (World Meteorological Organization, WMO ) ~ % & B #f* ¥ ‘2 5% (United
Nations Educational, Scientific and Cultural Organisation, UNESCO )~ 2 &' % i & &
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ERF > 2P BT EE RABTRICE - FRIH > UE ABIFEL T
B N T heh i E e e ¢ RR P Ao frB a2 A LT ik iRk s
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2) F2MH600 Br gk E RAE > S FIRBHD A2 2 TEGBFL L
RATH K2 Ao R R A2 T T AR ) BB ¥R
Bj\? fgs’ ,J%Fiﬁ FILO

(3) ¥ ¢ F G B m O~ EERRTE PRSI A R A JAFRIEIR o 3% kAL

v

2% T BT AL % %L ETOS | (Earthquake Tsunami Observing System) °
(4)1995 & 19 17 ppRal <3 Bz f5 S0 p k=g 30~ i ~ s B % AR
BET2ZH T 07 H{IER G RERIE o i 2 R OERIEE § %R
BRI £355E 3800 v AR 0 F3HHE 10T 22 Wy BURIEEZ 3 R
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%E{fi%ﬁmé%m@’%i%%~aﬁﬂ%+pﬁ%ﬁ%iﬁﬁﬁ
,'3_2;7@ EHpensizt bk 7 UG5 B )?&’i? P (fgﬁﬁ » 1983) ° )‘ﬁglq
e F gt gt o S het R 0SRIP IR F A KRB RE I

B AR RE TR e R RBRSK TR kPR L

KRB P AP R B RSP bl R Ay < Tk TR
ROR O EFREA R @R RRF RO A R FE T R B R
F% ’ 1:)\; ﬂ - F fb_r.' *B g ‘3‘_/;?\? f1 m—’ : °

31990 # & ﬁ<4Wwﬂ“nﬂﬁipﬁgﬂ’%*ﬁﬁm&mwﬁf
74¢§»ﬁ%ﬁ«%,2mw,ﬁgi%ﬂmpz@g,Lﬁb¢494ﬂm
BN - pad Aans i e 1998 &£ F W vV X B E
MOST (Method Of Splitting Tsunami ) model ~ 1994 & 2 W& 7 i ~ &3 B
COMCOT model ~ 1996 & p A& L # < B E 2. TIME model ~ # R f¢ F &7t + &
4% & 2. UAF Tsunami Model 2 p » &% 7% B4 7 #7 (PARD) #7% B 2. SMEAF 4T
74 v ;% (Linear Dispersion Equation) % (5& » 2008) e

TR LBE R RBER AN AP LRI B2 R A B A
2 B 1 ARE 4Pl S %32 (Professor Philip Liu) #7# 4 22 COMCOT ( Cornell
Multi-grid Coupled Tsunami model ) # & ;% (Liu & > 1994 ) o & fi58 d 472543
= Fortran ¥ 8 @ = » 3 1 £ % ¥ p/?%ﬁﬁ Foie 0 RHER AR AR
PAA B E BRI A Raym L B AR Y s R AR R
#25% (linear shallow water wave equation) % L4433 -kt = 4#23% (nonlinear
shallow water wave equation ) > fic & 7 Fr en itk k3L k3t B & * g 0
(leap-frog scheme ) 73 *TZL A $ 8 & 5> #5% ¥ g PIHE 402 & (frequency
dispersion effects ) % ;% & A= (bottom friction) 18258 5 /& ALAHITR] @ * £
g%(mm@mmmmdiﬂ’@ﬁ@%%ﬁﬁ%amﬁﬁ%m@;@gg%i
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3-1 AiEEn

vl eE BB e 45 A 2 (generation )~ @ vE (propagation ) % j# + (run-up)
= @2%i> (Goring, 1992) - e b % 9 A 4 {5 0 T4 LA | PRECE O 2 chid
Bt FE? B Bl g 2QE2 0% B Wk Ko AR AR TS
sk R iE (velocity) I 4 o feié b & Flitis A Bopk o FLKERR - @b
B R A BH o R EER A RAGUFE TR DIF A AT -
EHERLEESF - e p o g 3RV ACER L o) > F
+ BcE 9% 2 (Gonzalez, 1999) o

CEREEEENEE LR NS 0 TR
(COMCOT) e & £ 8 % & 247 B kiR 2 ¥ 45 FA L (7 050 F8 )38 15
17 2010 & 47156 AR @R A SRR R IR TEBR D RS
SR AR WEA A vEd S DXL IRARE BT DT AZ T AEE A R
BHE o BB RERLESETHP S

ARETR LG 2A A e A RAd A vk ER > £ A2 Ao B
Rk gt A BIRes b angg it B0 ¥ AU B iR & FHE2 - o MR R %
< RRd T BT R Sdlicie = (B 2-1)0 %74 & & (length of fault> L )~ %74 % & (width
of fault> W)~ & iR i% & (focal depth> D )~ %7k £ =4 & /& (vertical displacement >
d)~ %7k "8 & (strike direction > 0) ~ %7k €-8 » + ¥ & (slipangle*A)> % &5
w T ¥ & (dip angle > §) > Mansinha & Smylie (1971) ¥ /- BB = & /g *
AR ETR &2 s vl A he A B TR D 7 P 45 5 507 (elastic half-space dislocation
model ) > ¥ & & & 7k i #0732 o strike-slip e dip-slip =4 & 5] 0 AFT 7 T E_

51 % Mansinha £ Smylie (1971) 323 & 2 %74 3143 /5 v i~ 4o 3) o
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Sea Bottom

0
Epicenter

Bl 5% %k . 2:xp Imamura et al., 2006.
Bl 3-1-1 5k 2

R CER- A0 &7 SLECRMIPE TR USR-S S B U R pE =g RN A L - AP

k3 % 0 € Bid ALAL (shoreline) T A 4 0 b DI % > A Ok R ¥ kL
#2542 d Boussinesq * AZ;VArda i m o F A SR B BTN R R PEF 0 FE R
A% it (shoaling) » Al B § L@ H < > A& T R FXAP
(non-linear) 78 e M 2 ¥ Zowk eh— Tk o KIVEEE (bottom friction) g’
FREAFTEL > A RFARR 2 A B Ao RnT™ > R Fd Argid @sl4e/a R0
B 2204 KR G B nEERIT 4 X 153 B o Boussinesq < AR I X G F B RINAE
2ot Liu® (1994) ted 8 > 2557 2 w4 » B3 xHE tyH 40 (3-2) 2

(33) {957 » @ 47 % 4 5 & HEOT PP BRAR SR £ & > 7 A 0Lk o

AT ALY B ARTVEERIE R 2b AR R 2 AR T T S A 2 Ae st
% 5t 2. (Liuetal., 1994) -
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§B+£1-B—+ [PQ} gH §+¢‘H 0 (3-2)
ot Ox H| JdyLH 0X

B 2
8_Q+i £:|+i Rd +gHa§+T H=0 (3-3)
ot ox_  H ] oy|H oy
t: R

X~y B &R R

Pix*wiEATizind (suH ui x> % fik)

Q:iy*wiFER T2 g (=vH uiy>w k)

grEd e RV E

H: 2ok (Ckigbe b 8 )

(:pd 02 ki

X Ty X %y oo RINBEGHE

K% R IEEIT T 54 x 2 Ty 0 4 % Chezy’s formula & Manning’s

formula % ZJZ > H B 4 A W|4oT Srit o

_ 8 ’ 2\ 172 __& P2 12
TX_C? H3 P(P +Q) > Z-y C§H3 Q( +Q2) (3'4)
2
o= Iilom P(P2 +Q )1/2 Ly="T103 H10/3 (P2+Qz)l/2 (3-5)

¢ e Cf 4 7 Chezy shA¥th#ikc»  n 4 Manning 4p $4e & (% #c
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3-2 #ERIEDFE S EREES

ﬁ*%s—‘\ P EE R A T 0 AR Ly UL A 8k & L (staggered finite
difference grid system ) % #4 7 (4cB] 3-2-1) H AR iz 2 L& * i 4§ > f2 3t
(continuity equation) & (i, j) ¥® &% (n+ 1/2) FF2lap d £ 0 ki

n+1/2
4 Ll s a et w- oA E (volume flux) 142 pd &6 o

=
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(nonlinear convective terms ) %_1/ i f§ ¥ r1upwind scheme /&2 o
d 3t ¢ * upwind scheme » # & = 42 ;% (momertum equation ) 5§ % & it {3 e
HREETFREL pa-1F HMGA

ﬂ[P_Z —L|:/111(P in+3/2,j)2 +/112(P in+1/2,j)2 +113(P in—1/2,j)2:|
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s ‘\/_ 1
)3 4 Yiad v';,— 3=

7 (tsunamigenic earthquakes) &2t » d 3t 58 F 5 3045 5FAf fe
STERER R L RBASHFDT AR L
B E A LA LR K

% (Fukao » 1979) - 5

#.4 % (Manila Trench) =

i

R vh 2 R B EhF oo M EE R B
R i @ K4 A %0 e @ BJ5 (South China Sea) % = §
AEH2 B R > A58 - § 34 (island arc-trench) =3t a ¢ R/% che if o e
RN A s eh 4 R o Wang and Zhang (2005)
TR 4 L B B (£ 4-2-1)

z_+_
(2007) Je e A 4 T2

TR A G -
EL U I G N 2 A PR ;g8 gl 3R
Z g R gt o A AR en® it o {95 Liu ¥

Bt Slr o o Bamyd e WABETINEFRAPEEAN ¥ % B2

55§ E R T i o
£042-1 o F AR BB BT A SR RS
Wave incidence Time Epicenter Magnitude
Gulf of Penglai, Bohai April 4,171
Gulf of Laizhou, Bohai July, 173
Jiangsu and Zhejiang July 9, 1496 South Sea of Japan >8
Quanzhou, Fujian December 29, 1604  (24.7°N, 119.0°E) 7
Qiantangjiang, Zhejiang October 28, 1707 (33.2°N, 135.9°E) 8.4
Tainan, Taiwan August 9, 1792 (23.6°N, 120.6°E) 7
Keelong, Taiwan December 18, 1867  (25.25°N, 122.2°E) a
Keelong, Taiwan July 4, 1917 (25.0°N, 123.0°E) 7.3°
Huangzhou, Fujian February 13, 1918 (23.6°N, 117.3°E) 7.3
Yantan, Shandong July 13, 1923 (31.0°N, 130.5°E) 7.2
Huanlien, Ilan, Taiwan November 15, 1986 (24.1°N, 121.7°E) 7.6

a : Wave height 7.5 m.
b : Wave height 3.7 m.
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Bt AT BB R HRITA RS S F2 sr o Y B2 L B
E 2. COMCOT ( Cornell Multi-grid Coupled Tsunami Model ) % v $c & 37 $i-5°
(Liu ¥ > 1998) > ﬁs?l »~ Harvard CMT ( Centroid Moment Tensor) 2. %74 /& # 4
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T3 (region 2) 4r[ 4-2-4 T » ¥ = T B O F 9 120.00° E / 22.25°N
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4-3 Gt

BORETE AL 2 A e 6 IR G n L B 0 BB 5T feniR i <
o F B BRI IESECE YRR B oo g BOEPI B BT
B RS es T o T B D EE 2 TR Sl R A X 2berg ek afE ] ¢ 355
EECET D I8 EL S 200 E K B2 SR FAALEL LTS
FE o T S STk B R Sl AR o

% ®W Harvard CMT ( Centroid Moment Tensor ) Catalog
(http://www.globalcmt.org/CMTsearch.html ) P 4% » #78 # = B L3471 1977
EI L2 r ROoREAVTHZ R ETH AT ERR Y BFF S ¥
K SHGE 7R b — 2010 £l iR E A1 o B 5T A Sl
FimT™ > d Wells & Coppersmith (1994) 52 ;87 22 8 5 248404 Mw &2 gL
5 £ (Me=438+14910g(RLD) ) 55 ( Mu=4.06+225l0g(RW) | x4

o
by

g g (Mw=693+082l0g(AD) ) 2 g .« gegs g (Mu=6.69+0.74log(MD) )
2 B o ¥ RS L > AP T & B R AR A (Maximum Possible
Earthquake Magnitude ) & 75 ip] o i § i BRP LR T LM HBA2E
PR F FIMAFETIEGART AL k< B BRI F 2 avE o MR

PR EAZEAERFE (MD) B 32E S a2 B o

Bk iR B e Rk £ =8 F R (d) BRFR (D)~ %k A (W) %
YR E R (L) (B 4-3-1) Bgsd 4 2 (62 B ST AR vk 8 it fm
FO)EE AR R4 506m @ gRHET KA s hizf @ ipit
BT AL R AR MRS A B R e b (2) RBRRFRES G
FRRFRARR (24km) > o151 asdd 3 RlAR L o @ (3) 2 (4) :e ¥k
TREZERMALGTUF A EAELT T EGF B 2WELARZ TR
X Z30kmo A2 ZABE BHS EAREM A o TR S RDE TG
BUTE Sl P HoR gt (AP R ERAEARE 2 ) BARE o
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B3 5% b — 2010 & A7) 5% " R

Bk 2010 & )4 v KUk 2 4 2 =8 dof] 4-3-2 “7F > B¢ & Bk
7T R Atk ¥ (location of epicenter) % 73.15°W/35.98°S > firsi 3-8 & 22 42
4o A 4% = % (origin of computation) % 119.00°E/70.00°S o % 4-3-1 5 fic;\ - &

rfle Ral g A rd T 22 TR Sl T TR Sl B sk e 4ok A o
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#k LE T A (°) 5 18
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F# kiR © Harvard CMT - http://www.globalcmt.org/CMTsearch.html -
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