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Examination on damage and evacuation activities from future Nankai Earthquake in Asakawa area, Tokushima
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This study deals with the prediction of inundation regions and the evaluation of safety for refuge bases by the
value of calculated inundation heights at Asakawa district, Tokushima. The 1854 Ansei Nankai earthquake is
assumed in the tsunami numerical simulation. The evacuation activities are considered on the basis of the rate of
house damages caused by the earthquake.

The following two results were obtained. (1) There are no remarkable changes in the inundation region and the
inundation height when a breakwater existed only one of two at entrance of Asakawa bay, and it turns out that the
ability of decreasing inundation of land does not fully work even if both of breakwaters were completed. (2) The
rate of house damages caused by earthquake calculates in detail at Asakawa. Then, it is shown clearly that it is
interfered with the quick refuge of residents by many collapsed houses, and they are obliged to the detour on
refuge route and the decrease of refuge speed.
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Fig.1 Map of Asakawa.
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Fig.2 Inundation areas of the 1946 Nankai
Tsunami and the 1854 Ansei Tsunami in Asakawa.
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Table.2 Damages of Asakawa by the 1946 Nankai
-1 earthquake.
Table.l History of the Nankai earthquake that D)
attacked Asakawa. (1) Damage of houses.
185 241 109 65 600
684 11 29 8.4 250 122 74 0 446
887 8 24 8.6 6 L 6 0 13
441 364 189 65 1059
1099 2 22 8
1361 8 3 8.4
)
1512 9 13 - (2) Damage of roads, bridges, and harbors.
1605 2 3 7.9
( 5 10 15
1707 10 28 8.4
( 3 6 9
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1946 12 21 8.1 (m 1500 1500 3000
( 2 2

602 413




Q)

(4) Damage of ships.

5t 80 20 50 24 174
5t 8 8 16
80 20 58 24 8 190
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(5) Number of the sufferers.
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Fig.3 Calculation region.
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Table.3 Fault parameters.
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Fig.4 Distance to refuge bases of the tsunami
drill participant.
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Fg.5 Distribution of inundation heights above
the ground. (Before a breakwater is built)
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Fig.6 Distribution of inundation heights above
the ground. (present condition)
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Fig.7 Distribution of inundation heights above
the ground. (After a breakwater was built)

-5 -6 Fig.8 Map of tsunami refuge bases in Asakawa.
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Table.4 Judgment of Inundation about tsunami
bases by numerical computation in Asakawa.
Inundation refuge base:x
(Inundation heights (unit:m) above the ground)
Not inundation refuge base:o
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c d Fig.9 Distribution of house damage about the

coefficient (D) of the damage houses.
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Table.6 Rate of house collapse in Asakawa.
-5 ()
1951 | 1952 61 | 1962 71 [ 1972 81 [ 1982
_5 476 238 19 55 18
Table.5 Regression coefficient of a building 1951 | 1952 61 1962 71 (12)72 81 | 1982
damage function. - - 188 5.7 29
A 4
1951 3.66 0.674 0.88
1952 61| 3.97 0.49 0.952
1962 71| 4.02 0.456 0.966
1972 81| 425 0.395 0.76
1982 461 0.474 0.969
1971 4.72 0.691 0.929
1972 81| 485 0.612 0.844
1982 533 0.789 0.917
-6 -10 (€)) -5
RC
PGV
PGV Fig.10 Distribution of the Rate of house
37.34cm/sec collapse in Asakawa.
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