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Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,

Shimabara Peninsula, Kyushu in 1792

Noboru SASAHARA*

Abstract

In 1792, a sector collapse occurred on the eastern slope of Mt. Mayuyama, a small eastern peak of the

Unzen Volcano in the Shimabara Peninsula in the Kyushu Island. Debris avalanche rushed into the Shimabara

Bay, a large-scale tsunami was generated in the region. In this study, | estimated the heights of the tsunami in

the region, employing a numerical simulation of tsunami generation caused by the sector collapse with

considering vertical displacement of the seafloor. The result of the calculation shows good agreement with the

researched tsunami height on the east coast of the Shimabara Peninsula.
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Fig.1 Topographical map of Shimabara Bay, Numerals in the sea show Z0 value (Hydrographic
and Oceanographic Department, 2003a) in each sea region. Triangles show the locations

of tidal station.



Numerical Simulation of the Tsunami caused by the sector Collapse of Mt.Mayuyama,
Shimabara Peninsula, Kyushu in 1792

Table.1

Normal Orthometric Height of M.S.L.

oL
AR,
WEX 2 75 63481 TG ), 63482 IR D7
D ORENTHNT DL, 1992, 1993 4£TH 1,
HZHBRIET (KREITTE) OBk 2 v,
WEWENThbhTWad. Fi, kT — %1%
1997 FLIRTOWEIZ LD B2 Hihvd. Table.l
(1 f7 H-Me Mk > % —, 2003a, 2003b) 7> 5 [A]
BRI AT > 1993 4 O R K OFE R (TP 236 D&
) 1Z-10em FETH Y, FEHKE E TP (XIEIF
%Lw%@kbf,@ﬁkﬁ@%ﬁﬁébﬁ,m
W7 — 2 & ER L=,

Fig.1 (2, Z0 X4y (g L0227 i v 1 T,
2003a) &, ZO ZAl1E L FEEEE 7D OKELE L
7o B RS O W 2 o~ .

SHEBH, EWKEE TP & DLk

3. WEET

£ B (1999) 2 X5 1792 4F)8 1L (LKA EERIT O
WK ESHZIC LT, BEEx, B CHERIC
2 < BV JE L HRARIRE & ST R~ & HE 7 —
Z &g e Ule. WIS, REEHEREM A ETET 5
JEHITE & fFE Le W 2 b L, ¥ b H R
B b oL, Zhb0ELICE, GMT
(Wessel and Smith, 1998)® surface =~ > K
A L.
Valb—varHTr—#LT57D, T
VN IEAMHERIEIC LY, KR EET 2O

Tidal station Kuchinotsu
Observation Date 1993.8 | 1998.11 | 2000.1 | 2001.4 | 2002.4
Normal Orthometric Height of Bench Mark | 3.4305 | 3.4279 | 3.4255 | 3.4251 | 3.6501
Difference between Datum Level and B.M. | -7.0650 | -7.0650 |-7.0650 |-7.0650 |-7.0650
Normal Orthometric Height of Datum Level| -3.6345 | -3.6371 | -3.6395 | -3.6399 | -3.4149
Annual Mean Sea level 3.5340 | 3.5910 | 3.5810 | 3.5870 | 3.5840
Normal Orthometric Height of M.S.L -0.1005 | -0.0461 | -0.0585 [-0.0529 | 0.1691
B.M.(Bench Mark) —
Difference
M.S.L.(Mean Sea Level}—— | between D.L.
Annual M.S.L. and B.M.

D.L. (Datum Level)

r 1000
- 800
- 600
- 400
32" 46'
I 200

130° 20 130" 22' 130° 24'

Fig.2 Assumed topography at Mayuyama and

its adjacent sea before the collapse in 1792.
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Fig.3 Contour map of the current topography.

A red line shows the region of extended debris.
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Fig.4 Distribution of debris calculated by the
simulation of the present study. Case a; friction angle
of sliding slope and internal friction angle of collapse
rock are assumed to be 0.2° and 23.0° at the land, 0.8°
and 8.0° at the sea. Case b; 0.2° and 9.5°. Convective
term is neglected in calculation. Case c; 0.2° and
23.0° at the land, 0.7° and 9.0° at the sea.
Convective term is neglected in calculation.
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Fig.5 Astronomical tide on May 21,1792.
Tsunami occured at 20"30™ a; Miike,

b; Kumamoto, ¢; Misumi, d; Kuchinotsu
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Fig.6 Vector and color map of tsunami current, 15min after the outbreaking of the collapse. Figs a, b, and ¢

show the results for the Case a, Case b, and Case c, respectively.
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and Togashi(2001).
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