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(c) Flow velocity
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. Pre-tsunami B_42°3'30"N
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D Flooded
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Damage Classification (N=769)
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© d) Destroyed (Unknown)
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50 50
(b)
40 1 40 1
30 1 30 1
20 1 20 A1
10 4 ®Damaged 10 1 ®Damaged
Survived Survived
0 - 0 -
. 19 23 30 36 42 46 53 63 73 46 54 57 59 62 63 65 69 77 86 94
Inundation depth (m) Inundation height (m)
50 50
(c) (d)
40 1 40 1
30 1 30 1
20 1 20 A1
10 1 ®Damaged 10 - ®Damaged
Survived Survived
0 A . — 0 -

22 26 30 34 39 43 50 58 67 838
Flow velocity (m/s)

03 20 48 7.3 10.1 13.7 20.2 32.0 42.6 56.8 86.4
Hydrodynamic force (kN/m)

M8 NABICFEDHEERE (KBUL) DERAMTS LA

(a: RKRKR, b: JRKRKE. ¢ ZRKME.

d: &KHH)

F®5 EREEFEAH (H9; KL EOBIEER) ORIFKD/ITA—42
N x A 3 R

B RiZAKEE (m) 0.216 0.7364 0.820
RIZAKE (m) 1.672 0.148 0.469

R ARVE (m/s) 0.475 0.776 0.892
FREAES T2 0 e KHS) (kN/m) 1.033 1.186 0.920
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X D @IT YL S TOFR MR & s ) & DB
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Current velocity (m/s) Hydrodynamic force (kN/m)
o Interpreted (Banda Aceh) ------ Fragility (Banda Aceh)
¢ Interpreted (Okushiri) ——Fragility (Okushiri)

X9 1993FiuiERm AP thRZROMEELY (KU LOBIRE)
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F7o. FREEEMICER T 2 BAEH 72 0 OHFLIIT20kN/M2S KEELLEORBIEIZ 25 THh A 9, FNHIRL
U - IE (2000) OFREFERLENCBNTH, AEFROEAITE/KE2m, FEsSm, H17727kN/m
DRIEOIAEL 75 TEY , AR THLNIERELEES LTS, 2L, fiE - REICXDIED
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Tsunami fragility inferred from the 1993 Hokkaido Nansei-oki earthquake

tsunami disaster
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ABSTRACT
The authors proposed the tsunami fragility curves to estimate the structural damage by the 1993 Hokkaido
Nansei-oki earthquake tsunami, by the integrated approach of damage inspection of aerial photographs of pre and
post tsunami in Aonae town and the numerical modeling of tsunami inundation flow. The tsunami fragility curves
are expressed as the structural damage probabilities with regard to the hydrodynamic features of tsunami
inundation flow, such as inundation depth, inundation height, current velocity and hydrodynamic force, to expand

the capability of estimating potential tsunami damage in a quantitative manner.

Key Words: Tsunami, Tsunami Fragility Curve, The 1993 Hokkaido Nansei-oki Earthquake
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