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Research on the potential tsunami hazard in East China Coast
under rare earthquake occurred in Nankai Trough, Japan
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Abstract; Based on the analysis of seismicity in Nankai Trough and historical
tsunami records, rare earthquake with My 9. 1 and induced tsunami were studied
by numerical simulation. The results show that, the earthquake may cause 10 m
tsunami wave initially, and then it propagates to Zhejiang offshore after 6 hours
with the wave amplitude getting to 1—2 m3; 8 hours later the tsunami is near the
coastline of Shanghai with the maximum wave amplitude about 2 m; the tsuna-

mi propagates to northern Jiangsu coast after 11 hours, and the wave amplitude
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generally is expected to 1 m. In fact, the tsunami height near the coast is close-
ly related to the shoreline and the local bathymetry. Because China has many
complex gulfs which can amplify the tsunami waves, our simulating data may
less than the real amplitudes of tsunami propagating to the local coast. There-
fore our comprehensive assessment of tsunami hazard scale is m=1—2 in East
China Coast. Once in the Nankai Trough giant earthquake occurred, induced-
tsunami effect can not be ignored in China. Especially if the tsunami combines

with a storm tide, it may cause tsunami disaster in East China Coast.

Key words: Nankai Trough; rare earthquake; tsunami hazard in East China
Coast
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Table 1 Imamura-lida intensity scale of tsunami
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@ Koizumi N, Matsumoto N, Itaba S. 2007. Integrated observation well network of Geological Survey of Japan,
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44 RS - 1A B T VAR 5 AR 5 008 M A2 1 D0 T [ e AR S VA 0 T A I PR AT 5 655

MR A — G2, Hom s rT Ak B 55 1 9. 1 GRS (it 7% 38 2 WF 9% # 00 AR 38 = 7% )
2013).

130°E 135° 140°

i (Nankai) ZK 51 (Tonankai) %<3 (Tokai)

6844F

<

8874E

10994 _ 10964

13614F
14984 _
16054F
_ 17074 _
| I8B4ME P 18544 -
194645 19444

>

(b)
K1 (a) HARVIRIHIX M=>7. 0 #5258 434 [ (5] BRI F4E, 20115 (b) HA
TV VA 4 BORN A5 B I 7 5 K A AR B S S R s A D g s A R R
ERH M7.9—8.4, H 1605 4EJ5 L 90—150 4F Al ff &2 &

Fig. 1 (a) Distribution of M=7. 0 earthquakes in southwestern of Japan (after Song et al, 2011);
(b) Sketch of segments of Nankai Trough and corresponding rupture ranges of historical
events?. The historical earthquakes are of M7. 9—8. 4 with the recurrence
interval of 90—150 years after the year 1605

@® Koizumi N, Matsumoto N, Itaba S. 2007. Integrated observation well network of Geological Survey of Japan,
AIST for study of Tonankai and Nankai earthquakes (ppt). Tokyo: Geological Survey of Japan, AIST.
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Table 2 Rupture parameters of seismogenic fault for the scenario earthquake

MR T B W/ km WK /km WRTEE/km AT/ fi s /° waifm/s Wk /m

1 10 50 150 45 25 70 30
2 10 70 150 25 25 70 30
3 10 80 150 48 25 70 30
4 10 150 150 60 25 70 30
5 10 150 150 70 25 70 30
6 10 200 150 65 25 70 30
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@ Slab models for subduction zones. http: // earthquake. usgs. gov/data/slab/. 2] H #§ . 2014-03-10.
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Fig. 2 Snapshots of simulated tsunami propagation in Nankai Trough, Japan

/m

RV

fH/m

R

/m

R

f/m

R



120°E  122°

—1
—2
—3
—4

120°E

S

w

[

—

o

122° 124° 128° 130° 134° 140°

120°E  122° 124° 126° 128° 130° 132° 134° 136° 138° 140°

120°E  122° 124° 126° 128° 130° 132° 134° 136° 138° 140°

3
2
1
—1
—2
—3

Pl 2 BEADLAY H A R T U O AR AN [ e 20 7 T

Fig. 2 Snapshots of simulated tsunami propagation in Nankai Trough, Japan

S

R /m

TR /m

B /m

A /m



44 RS - A B I VA R R AR 008 M R 0 T [ A R 9 4 YA W A A T 5 659

0.6 0.8
0.4} 0.6
\E 0.2 \E 0.4
IE 0k I o0.2F
E*O.Z- é 0F
B 0.4} 2 0.2}
—0.6} —0.4
—0.8 —0.6

TR /m
R/ m

TG i /m
TR /m

10 15

g g
~ ~
I = 0.5
= = oF
—0.5
—1.0 .
0 5 10 15
t/h
3
39 HU10
1.5F 2r
E 1.0 1F
T
X 0.5F 0
—0.5F
ol ey N 3
0 5 10 15 5 10 15
t/h t/h

PR3 10 A R 00 M 00 3t 1 3% 0 A A0 96 ol ) R ol 2

Fig. 3 Curves of simulated travel time of tsunami in ten virtual tidal stations
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