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Giant earthquake occurred at a relatively
short and sinuous rupture interface

(Copy right: Newton)



Seafloor geodetic survey, Japan Coast Guard
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Major focal areas along the
Japan Trench

R Only M 7-8 class

earthquakes was
known In this area.

Unpredictable M9
earthquake occurred!

o S However similar past giant
Sy earthquake has been
recorded into geology.

» 869 Jogan earthquake

145°E
(by Masanobu SHISHIKURA)



How to predict future giant earthquake and tsunami,
and mitigate disaster.

— We have to know the past.

However we cannot obtain T

instrumental observation : S————-_— 11
data before the last century. e WMWWWWM

Historical records are also
very few before several
century ago.




-----

(by Masanobu S

Tsunami
deposit

e Tsunami deposit can reconstruct the inundation area of
past tsunami. ®) Prediction of magnitude

e Tsunami deposit can reconstruct the history of repeated
tsunami. B Prediction of approximate timing



However, some evidences are suggesting the
possibility of a giant earthquake

e GPS shows large slip deficit (6-10cm/y)
e Historical documents on the AD869 tsunami

e Tsunami sediments (>1000 yrs) were
excavated 2-3km inland from the coast

In Taiwan, do we receive the signs of a giant
earthquake?



Rikuzen Takata City

Population: 24,246
Number of households: 8,068

( Ando, 2011)°



Pine tree
of hope
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Turned over two-story RC building

( Ando, 2011’



( Ando, 2011)’



HriR BT
EpE >
L+
T. Kan’'no = .

Beauty parlor

EMESE _ :
f? City office
T Rl i T
Ek 20
O Suptal  soes g
bt = SR o -
(A e Ak S FHENRIF
m
L Elﬁéﬁﬂ'ﬁ
A T - FREEEY
oAk City hall g R
o =
471 ™
e | T[] Ene
@ j}gm W=F 1 =
l S0 m |
ﬂhmﬂj¢~h| =9 220171 ZENRI
( Ando, 2011}’




( Ando, 2011’






( Ando, 2011)’









20

» 2011 )

N

pRE)

A

*
N

([



YIZHE - R

I

(PR > 2011)

21



22

7% 0 2011)

N

A

ES

([



TR BT R+ g R =R BT

(PREEZE > 2011) 23



L PNERN SR













8.50

Il -
DL+12.50
DL112.5
A 2 %2 ]
)
4 N\
1250
o, ik Bt i 3500
Y o $1.20
—1.50 — )
o B4 AR
- 8 50 i FE SRR E G R

E2-4-7 B Kz F8HBELD |G zi & (Kojirahama)X @ 4 %5 4 32 By
i o~ & B (F AR R ¢ Tsunami : Progress in Prediction, Disaster

Prevention and Warning » 1995)
28



E}ILE& E/ﬁ

%§%:¥3 /LnﬂaﬂJgé[

o HHNH AR EE T FSE 2 6 A Ei sy o &
B BN R ey e AR M [ AR
o JIGEE N\ B DL R RZA S o

i ERFHELHTR » EEEL

A
H[J

HY

il

I

L5

( Ando, 2011)



ey

s HANBRHEEFEULHTE > 28 ? A%
HEUR?

o I {ErEE A DUSLEENE 7

o SEHRE U BeiE R RITEE ¥




_;[‘\ A

e

5

IR RV EREAEE -

E ._)

H 7EE

A PIBEEER

SR EHREE T ER

TSUNAMI HITS

L[]E

:Lch'

N7/

78]

31



V=nEEh ok = S s IH
Sl B E 2 (o YRple T 11 2
g%ﬁ@/ = T




e s N
7\/7 E?%%E@4\/\X€7/< > BEH ...




NI




= 2=V AR A Y R IR S > #0a T B T4
£ ABHEEE

35






e T
= 3 P *
e e —

ARERRF B —

H 7K S

FEENE - AN RRE - A 210072004 B

37



I S LA — A LR

Aok

38



. M8.4 QUAKE HITS JAPAY 504

.Ghinanews.com




- A MS, B
Nl T RIAT, 4 00ATE

g lm im tm
B T
P“ ol
=0T W

WHM! EZW‘M\@&W%)#&B)JE’I?J 7%')77,MEODQEEEZM.MJE {4

40



e

[

4

r \‘\
I
q

N L

IR T TN

=

LG Ry et 1 A4S AR AR

o LJIPERAITEZE= - VSRS RS E A - A ERRZHYE
R I Ry VA R AL !

. - -
i, i e



B2 A 3

HERVERAREAERE T30 HLIA
HORE RSP ER 7. 280 (A, Ry il

4%

JEEIEETE )
N~
IRIEE =
Between Earthquakes fi‘
2>
\4,..“...\.\
\\s
o ->
During Earthquakes

Upiift

Subsidence
/M/
ﬂ S
ﬁTES\\<<Tf
HYndemanN

Wang, 1993



Bl
e
S

s
my
=i
RS
AN
N
gy
—

- f—
s

X

(FB&R © BUEARRSR)

(ERESF3 )

43



Ncells 944,1,60
DOMAIN 236, 10, 15 ¥ = : o> &

dx=dz=0.25

Velocity_ mag .5 5 75 10 125 15 175 20 225 25 Jime=0.01sec
10

N[
St
°eo 0 fi0 120 180 140,

44




LA 750

=11l



L1 A ARl A e







rv

Jﬁ)\_[:?ﬁ N Ve RS
LLIRRS 5%

The Giant Tsunami Generation in Lituya Bay on July 9, 1958.

This photo shows a view of the Gilbert Inlet, located in the northeastern corner of Litu
Bay, which serves as the terminus of the Lituya Glacier (also shown in the photo). The -
barren patch of rock along the point, shown in the center of the photo, is the result of the

initial giant splash of water generated by the rockslide, which occurred directly opposite
the inlet. The extent of runup at this location, marked by the vertical elevation of the &

barren rock face, was an amazing 1,720 feet (524 m) above sea level! The highest ever
recorded.

http://www.usc.edu/dept/tsunamis/alaska/1958/webpages/lituyacloseup.html
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wave phase :t/T= 0.000

http://en.wikipedia.org/wiki/File:Shallow_wat
er_wave.gif
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Nonlinear equations:

+ —+ =0
ot dx &
P o (P 2/PQ a

+ ‘+ | < | gH—]+ T, =0
& ox\H ) vl H ) ox
0Q 2 (PQY o(Q" on
<, | (‘"+ ‘L“' +gH—]+tF:
& oax\H) oylH ) T oy

For both linear and nonlinear equations,
P=Hu, and Q=Hu,,
H=n+h.
n Is the free surface displacement;
h is the still water depth; and
H Is the total water depth.
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Wind waves come and go without flooding higher areas.

Water flows in a circle.

Water flows straight.
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Setup of the Benchmark Problem

This model shall be easily setup for numerical simulation, and be able to represent the
Interaction between a bore and a structure array. Moreover, the quantity of dissipated
energy shall be easily identified. We focus the comparison on the free-surface kinematics.
After the validation, the numerical model can be used to study the real-scale tsunami

problem. Lo g m
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Validation on the Free-Surface

Tl (Lle

Fig (e) ~ Fig (i) show the free-surface comparisons. Blue indicates the
perspective free-surface profile from the numerical simulation. The free-
surface profile is overlapped with the experimental snapshots taken by
the high-speed camera. After sudden-removal of the gate, the bore soon
develops into a plunging wave (Fig (f)). The plunging wave collapses
after the first bounce (Fig (g)). When the bore with strong turbulence
encounters the cylinder array, splashing waves can be observed (Fig (h)).
Finally, the bore reaches the maximum runup height and gets reflected
back from the sloping beach (Fig (i)). The free-surface profile predicted
by the numerical model is very close to the experimental data. This
indicates that the 3D VOF-LES model is able to describe the complex
flow field, even when the complex breaking wave presents. After the
validation, this model will be used to simulate the real-scale problem on
the south-western coast of Taiwan. The result will be presented in the
near future.

[w) 2

(w)z

Time = 0.06067568 -

15 1 0.5 i
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Base maps is experiment snapshot ; Blue
Is water; purple is structure 85
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Serious scouring problem during the tsunami inundation (Photo by Prof. Philip Liu)
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(2002 at Cornell)
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Bingham and Bi-viscous Fluids
Bi-viscous becomes Bingham as Mu_inf goes infinite

(Shear stress)




Bingham Constitutive Model

stram rate

Bmgham viscosity
/ Yield stress (Bingham yield)

Iffr Z'>Z'
2
ﬂ(D)=< \/
1

2
u,and D=0 ifzr:rﬁrg

h

Shear stress

~r=2u(D)D

D:D

N

A large number indicating the solid behavior



Model Validation (1): with Analytical Solution
Pressure Gradient Channel Flow (Bird et al. 1983)

Newtonian Fluid Analytical Solution of Bingham Fluid in a Channel
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Simulation on
THE FAILURE OF SHUAN-YUAN BRIDGE

in the event of 2009 Typhoon Morakot
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Comparison to the Field Survey Data

Maximum Scour Depth:

Right in front of the bridge piers: 30 m upstream away from the bridge piers:
Field survey: about 23 m. Field survey: 15 m
Numerical: 23 m. Numerical: 15 m
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Water Tank: 15x 14 x 14 cm
X=6.8cm;Y=72cm;Z=11.6cm
Cube:2.0x2.0x2.1cm

ps =1.41gcm-3

Temperature: 24.5 C(pw=997.22 kg m-3)
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z - displacement (cm)

s z-dir.

Centroid O z-displacement (cm)

12
= experiment 1.

10 L e experiment 2.
experiment 3.
experiment 4.

8 I- + experiment 5.
numerical simulation
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Date and place Magnitude near the in the far- Fatalities

source, m field, m

November 1, 1755 Lisbon 85 18 70 40000
November 7, 1837 Chile 85 8 6.0 maty
Angnst 13, 1868 Chile 21 18 10 3000

Augnst 27, 1883 Krakatan 36 1.5 36000
February 3, 1923 Kamchatka 83 g 6.1 some
i 74 42 18 165

November 4, 1952 Kamchatka a0 13 9.1 =10000
March 9, 1957 Aleutians 9.1 15 10 none
May 22, 1960 Chile 9.5 18 12 1180

March 28, 1964, Alaska 92 68 6.0 123 108

December 26, 1005 Sumatra 93 34 9.1 280000
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Tsunami Source
Characterization for Western
Pacific Subduction Zones: A
Preliminary Report

USGS1 Tsunami Subduction
Source Working Group

BOTTOM LINE
Hazard appraisal key:
> High

- Intermediate

Low

: Not classified

oO0Ow»

Recently the USGS issued a report assessing the potential risk as a tsunami source
along the entire Pacific seduction zones. One highly risk zone is identified along the
Manila (Luzon) trench, where the Eurasian plate is actively subducting eastward
underneath the Luzon volcanic arc on the Philippine Sea plate.
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The sinuous rupture interface of the South China Sea
megathrust, together with ten seismic cross sections
between latitude 12.5N and 23.5N from the studies
by Bautista et al. (2001) and Wu et al. (2007).
Epicenters of thrust-faulting earthquakes are plotted
to mark the downdip boundary of the rupture
interface.

120 ’ETO"E

125"51'0"E

25° 00N

71.713.6

20°00'n< 80.7 66.3 66

89.6 87.4

80.1 60.8 61

73.8 63.6
15°00N 69.5 67.3 }55

56.7 40 40
56.7 16.8 17

68.2 251 }17

.2 86.2
86.2 }ST

T

5102a

S102b

F25°0'0°N

F20°0'0°N

15"00°N

GPS data (Yu et al.,

1207 CICI E

125" 00 E

1999) indicating motion of the converging Eurasian

Plate and the Philippines Sea Plate, where the blue arrows and
numbers show raw velocity values (mm/yr) taken from Yu et al. (1999),
the red arrow and numbers indicate velocity values (mm/yr) resolved
in the direction perpendicular to the trench front, and the black
numbers give the rounded values (mm/yr) used for slip estimation.

(Megawati et at., 2009)
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Estimation of Return period

Epicenter Distribution of Earthquake Distribution of Earthquake
5<Mw<10 Source : ANSS
source ; ANSS CMT Start date: 1963 End date: 2006 Least-Square
. . 10000 Return
<& 1000’ Period
o O
5 0 Mw (year)
23
c o
7.0 6
O'Ol T T T T T T T T T T T T T T T T T T T T T T T T \.\
50 52 54 56 58 b0 62 64 66 68 70 72 7.4
Mw
7.5 19
logN =6.410-1.026M
100,00
8.0 63
< 10001
=
8.5 205
& 0.10 |
0.01 T T T T T T T T T T T T T T T T T T T T T T T T T 1 9!0 667
Source:ANSS 1963_2006 50 52 54 56 58 60 62 64 66 68 70 72 74

Mw

It is significant that since the Spanish colonization of Luzon in the 1560s, no earthquake exceeding magnitude 7.8
has been observed (Repetti, 1946). Conservatively, it can be postulated that very large events on this Megathrust
have a recurrence interval exceeding 440 years. Taking a trench-normal convergence velocity of 87 mm/yr, strain of
~38 m would range of plausible scenarios. It is comparable to the 1960 Mw 9.5 Chilean earthquake, in which
coseismic slip reached 40 m (Barrientos and Ward, 1990), and larger than 2004 Aceh-Andaman event, which
produced 20 m of coseismic slip (Chlieh et al., 2007).

Anat Ruangrassamee (2007)
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height (m)

No. 16 sub-fault - Mw = 8.5

Feature:

1. Epicenter is close to Taiwan.

2. The tsunami mainly propagates toward Taiwan and SCS.
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height (m)

No. 27 sub-fault - Mw = 8.5

Feature:

1. Epicenter is close to North Luzon Island.

2. The tsunami mainly propagates toward Hong Kong and Macao.
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However, some evidences are suggesting the
possibility of a giant earthquake

e GPS shows large slip deficit (6-10cm/y) /
e Historical documents on the AD869 tsunami

e Tsunami sediments (>1000 yrs) were
excavated 2-3km inland from the coast

In Taiwan, do we receive the signs of a giant
earthquake?
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1781, Kaohsiung tsunami

CEERE TR > M, T EZREVUSEEDY ~ A > R EEEE o RUB/KEELAIE 0 EURPEZE
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e “In 1781 around the 4th to 5th month, 46th Qianlong year, the weather was fine.
Suddenly the sea roared like thunder. Giant wave appeared. Water rose for tens of
zhang high. Villagers nearby were submerged. They climbed upwards, expecting to die.
After a few quarters, it ebbed. People were swinging on top of bamboos, crying for
help.|One strong man jumped to ground, and helped others getting down. Gazing lands,
farmlands and gullies were full of leaping fishes. Villagers nearby rushed to collect by
baskets. It was heard that one woman was drown. The woman was fierce, and was not
filial to her parents in law. Except for the woman, everybody was survived. After
collecting the fishes and heading home, suddenly the sea roared again. Fishermen lost
their fishes. They sailed on top of bamboos on raft,Avatching their homes submerged

/ S

About 4~5m Second tsunami coming in About 1km far

About 230 years ago



Next year (1782, 16827?) Tainan Tsunami

(Soloviev and Go, 1974).

This tsunami is also listed by Bryant (2008) as resulting in “the second largest death toll from tsunami in
the Pacific and Indian Oceans over the last 2000 years”

AKAINEMHUA HAYHK GGCP TaGawua 58
MEX/IYBEJOMCTBEHHBIAl COBET 110 CERCMOJIOTHH Nomwem somet 24,1V 1771 r. wa octposax Puoxio
U CEACMOCTORKOMY CTPOUTEJNLCTBY
CAXAIHHCKHMA KOMMAEKCHHIA HAYIHO-MCCHEAOBATEIBCKHA HHCTHTYT OcTpon ' Meppas Bonna Bropas soana Tpetss Bonna
JANBAEBOCTOYHONO HAYYHONO HEHTPA, | i -
Musko. .. .. 10,5 m (35 caxy) 7,5 m (25 caxy]  3,6-3,9 M (12-13 caxy)
Howraxn. . . . 11,4 m (38 caxy) 8,4 M (28 cmxy) 4,5-4,8 m (15-18 caxy)

Ha‘o. Musxo ¥ coceaHmx ocTpopax 6mno cmuito 1054 noma. INorubno s obuwen

caomnocTi 2548 wenopex. Ovenn crabHO nepenHy, Ha

C. JL COJ]OB])EB, 9. H. IO T Muso u Wpeby. Hmenwo B Musxoxy, Huc—
caTo, Ypyxa, TOMOCATO GBUTH CMBITH 10MS, KaMEHHME NaMGL, NEPEeBb, Pa3IMbITE
nons. Ha octposax Tapama B Munaywa, pacnonoxennux 6nike BCeX K ouary, Guuo

I{ATA:HOF yHAMH €MBITO aBCOMOTHO BCEe M AEPEeBHH CPaBHEHH C Jerief.
1 K 0. Heuraki # COCeNMMM OCTPOBAM UYHAMH NOIOWNO C IOTO-BOCTOKA, M AEpes—
HM Masnsaro, Oxama, Muspa, Cupaxo, Toasato, HGapyma, ficypa, pacnonoxenisie

HA BAHAHHOM Ha [en cMbiTHL B Hewnraxs, Cruka—

pa, Toscupo, Xupae, pacnonoxesHbX HA IOKHOR CTOPOHE OCTPOBOB, GBINO CMBITO

HOBEPEH{LIE GoMbuie NONOBKHbI AOMOB.

Ha octpobax Kypocima n Aparycyxy GbiiM nopoSuue e paapyweHms; BCero

: 2123 nowms, 6 a0 9398,
TUX0I'0 OKEAHA o seeud orupobas Exsias no promt [ Biste: et crormo, i paoprmen 3157 o~

mos, noruG 11 941 yenosex. He o, Mcurakm Ha omir CMLITHIE AOM NPMXOAMIOCH B
CpeaHeM YeTBepo NOrNGWHX, & Ha o.Musko - 2,5 (Anonym, 1899, 1961; Hma-
Mypa, 1938 p, 1942, 1949; Heck, 1947, Mycs, 1951; Takahasi, 1851; lida, 1956;
Mouswux, 1965; Katsumata, 1966; lida et al., 1967; Wawanabe, 1968).

lida et al. (1967): 24,IV; 24° cw. 124,3% paa; M=74; m = 4

scp 0. Tap- )

1782, 2}. 3Jemierpscesie, oXsar
BaHL H B - ¥ &70CEH BOTK Hary, Habe—
raBunMs Ha Tepexbe DCTPOBA B HANPABAGKHH C BOCTOKE WA 3alai. Bwn aaton-

aen “mourr 1 ocTpor” ua nporamenkn Gonee 120 xm (30 nse). Corpacenua u
BOMKE! UyKaMK npogoawanuck B 4. Tpu ockosHeix roposa ocTposa ¥ 20 nepepenb

. W
(.' X . GLK CHANARA PR3pYeHE 3 eTPACRHNEM, 8 3BTEM UVHA TreTynas, BoAs
: i 1 OCTABINAA OT CTPOSHKM B AYCUEM CAYGEE TPYIs DOIOMKG : GCTAAOCH WH Ofl-
E, F i uoll #imof aywr®, TMorubno Gomee 40 Thic, wuTeaeh Do pasturo Wik noTonie-
Y 47 HO MHOTG Cypop. He mecTe cabiThiX MbCoB, ABAEUMXCS B OKEBH, E
X . e CREMHE OTKOCH M S&/MBMEKH, 36noaienvble sogof, Popra Jenamaws (Awnmsm)
<o, " Wl [IHESHNEH GLIH CMIMTH BMECTE © XOMMAME, HE XOTOPHX Gl pACIOASreincs (Per-
™

e rey, 1882¢; Mallet, 1854; lida e al, 1967; Cox, 1970}, —
Ha noBepesme o, Oxuiana nebBmoNsnccs HyHAMH, XOTx Chenenud
MeeTcR. YpopeHb BOAM nOaHAncs B cpeaHem na 1,5 M, a B
nopry HomaGapy, 1I0=BOCTOKE OCTPOBA, N0 11 M Graronaps & 1 OHKGOSPa3nof
dopme GyxTol. Beinn paspywers: wersipe rasaun. Ilo muemmo Hme 1a, 310 GbuTo
uyramm oT ynanehHoro aemnerpacenus (Mmamypa, 1938 e, 1942, 1849; Myca,

1951; Takahasi, 1951; lida, 1956; lida et al., 1967).

lida (1956): m = 1.

1853, oxra6pe, 29, T ¥ BOCTOYHOTO Nod o. Tafi-
panb. Ovesnneu cobbiTus, OfHlep AMEPHKAHCKOrO BOexHoro xopabns, pacckazwiban:
“Korna msi nepectany BHMAGTH BYIKaH, H3BepxkeHHe ewe Obl10 B NONHOM padrape.
Bynxan nCYes NOMHOCTLIO B HANP3sieHnH OT MAC H& CeBEPO-CEBEPO-BOCTOK, KOrne
Mbl ynanwmuck OT Hero Ha 20 kM. 310 6uino 8 15 4. Ha ropuaoHTe He Guulo BHA-
o uukaxux cynos. [Noaanee, Koraga Mu NPOXOannM ewe pa3 NOGAHIOCTH OT BY/IKA-
Ha, oKeap GpUl HACTONLKO B3IBOAHOBAH M GYWeBAN TaK CWILHO, HTO BAXTEHHbLIH M
W3NATENLCTBO «<HAYK A» ApYTie OdHUEPH CHANANA MPEANOAGKIIN, YTO CYNHO NORano B GYPYWsl. 3aTem Mbi

Mocksa 1974
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1782, mai:, 22 (1682, nekabpo ?). 3emierpsiceliie, OXBATHE! i+ :2Chb 0. Tak-
BaHE M BBI3E 3lee GONblUME DPa3pyleHHsl, COMPOBOXI&IOCE BONEa:L ! | HamMy, Habe—
raBLIMMM HE& @ ~epexbe OCTPOBa B HaNpaB/leHMH C BOCTOKA Ha 3alad. DBbul 3aron-—
neH “nodTtH E--: oCcTpoB” Ha nporsbkeHuu 6onee 120 kM (30 nwe). Corpsicenns i
BOJ/IHBEI NyHamu npoposmkanuch 8 4. Tpu ocHoBHBIX ropoaa octpoBa u 20 aepeBeHb
6LIIM CHauanla pa3pylleHbl 3eriIeTpsiCeHleM, a 3aTen UyHamMu, ' ‘ToTynas, Boaa
OCTaBIfifla OT CTPOEHHR B JIyLiieM clyyae rpyab! 06I0MKOSB. ' ..= OCTANOCh HH Oll-
Ho# xmpoft aywu”, [Norubno Gonee 40 Toic, xuTenen, bbl1c pa3dbuTO MAM NOTONIE-
HO M#HOTO cynoB. Hez mecTe CMBITBIX MBICOB, BbIOABEELIMXCS B OKeaH, 00pa30BaliiChb
CBeXMHe OTKOCHl M 3&.iMBYMKH. 3anofHeHHble Boaoi. doprbt 3enanaust (AHnNuMH) M
[TMHSHHT'H GLIZIK CMbITbI BMECTe C XOIMaMH, Ha KOTOpuX OHH pacnonareinces (Per-—
rey, 1862 c; Mallet, 1854; lida et al, 1967; Cox, 1970).

1782, mait 22 (1682, nekabpa?) semneTpsaceHne, 0xBaTullb O TaliBaHb M Bbi3By3llee 60ablUME pa3pyLUEHMA, CONPOBOXAaN0Ch BOHaM,
LyHamu HaberaBwMmM Ha bepexbe OCTPOBA B HAMPAB/IEHMM C BOCTOKA Ha 3anag. bbin 3aTonsieH 'noyti ocTpos' Ha npoTaxeHun 6onee 120
KM(30nbe). CoTpACEHUS 1 BONHbI LyHaMW NPOoA0XKannch 8 4. Tpy OCHOBHbIX ropoaa ocTpoBa M 20 aepeBeHb bblM CHavana paspyLueHbl
3em/eTpAceHNeM, a 3aTeM LyHamu. OTCTynas, BoAa OCTaBAANA OT CTPOEHWUI B nydluem ciy4vae rpyasl o61omKos. 'He octanock HYM ogHOM
xusoi aywun'. Mornbno 6onee 40 Tbic. }KuTenei. bbino pasbuTo A NOTONNEHO MHOTO CyA0B. Ha MecTe CMbITbIX MbICOB, Bbl4aBaBLUMXCS B
OKeaH, 06pa30BaIUCh CBEXME OTKOCHI U 3a/IMBYMKM. 3aM0NHEHHbIe BOAO0M. PopTbl 3enanana (AHMMH) 1 MUrYMHIM BbIAN CMbITbI BMECTE C
X0JIMamM, Ha KOTOPbIX OHM pacnonaranuck(Perrey, 1862c Mallet, 1854; lida et al, 1967;
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as not far away from Tainan)

In 1782 May 22 (or 1682 December 2}, strong earthquake occurred, and caused severe damage in
Tainan and vyzvuzshee (??). Thetsunami arrived after the earthquake. The tsunami wave propagated
from west to east and inundated the small islands in the coastal area. The whole Taiwan was flooded
by tsunami for over 120 km. Earthquake and tsunami lasted for 8 hours. The three main islands of
the city and 20 villages were destroyed by an earthquake at first, and then the tsunami. After ebbing,
the locations where the buildings stood remained only the debris. Almost nobody survived. 40,000
more inhabitants were killed. Lots of ships were destroyed or sunk. Some of the capes were swashed
away and became fresh slopes and coves, and filled with water. Forts Zealand (Anpin) and Pigchingi
were washed away along with the hills on which they are located. (Perrey, 18 , 4; lida et
al, 1967; Cox, 1970)




However, some evidences are suggesting the
possibility of a giant earthquake

e GPS shows large slip deficit (6-10cm/y) /
e Historical documents on the AD869 tsunami /

e Tsunami sediments (>1000 yrs) were
excavated 2-3km inland from the coast

In Taiwan, do we receive the signs of a giant
earthquake?



Tsunami Boulders were found in Taiwan

Latitude {N)
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Tsunami Deposits
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The original name of Chenggong town is
“Ma-Lau-Lo”, means “basked by the fire”.
There was a tsunami came 150 years age.
The grass and trees were died and looked
like burned by the fire.
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Tsunami from Manila Trench propagates
along the sea mountain ridge to
Chenggong Town.



Similarity

 Tohoku earthquake:
— No giant earthquake in the last 400 yrs
— Large slip deficit ( 6-10 cm/y) from GPS
— Historical documents on the AD869 tsunami

— Tsunami sediments (>1000 yrs) were excavated 2-3km inland
from the coast

 Taiwan:
— No giant earthquake in the last 400 yrs along the Manila Trench
— Large slip deficit ( 7-8 cm/y) from GPS
— Historical documents on the 1781 and 1782 tsunami

— Tsunami sediments and tsunami boulders were found from the
coast



Summary

The descriptions on 1781 Kaohsiung tsunami and 1782
(1682) Tainan Tsunami are very close to the simulation
result of No. 16 sub-fault of Manila Trench. The
estimated earthquake magnitude is about 8.3 — 8.6.

The estimation of earthquake return period in Manila
Trench is about 205 years for Mw = 8.5 which is
overdue already.

The tsunami boulders and tsunami deposits show
tsunami events in the past.

Taiwan shall be aware of the tsunami threat from
Manila Trench.



