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A Simulation of Earthquake Loss Estimation for a Gyeongju Event
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Abstract

Knowledge of expected losses in terms of physical, economic, and social damages due to a potential earthquake will be helpful
in the effort to mitigate seismic hazards. In this study, losses due to a magnitude 6.7 scenario earthquake in the Gyeongju area
have been estimated using the deterministic method in HAZUS. The attenuation relation proposed by Sadigh et al.(1997) for site
classes B, C, and D, which are assumed to represent the characteristics of the strong-motion attenuation in the Korean Peninsula,
has been applied. Losses due to the hypothetical earthquake have been also calculated using other attenuation relationships to
examine their roles in the loss estimation. The findings indicate differences among the estimates based on various attenuation rela-
tionships. Estimated losses of the Gyeongju area by a scenario earthquake using HAZUS should be seriously considered in the
planning of disaster response and hazard mitigation.
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Fig 1. Population and houses of the study area in 2005
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Fig 2. Potential house damage in the Gyeongju area by
M 6.7 earthquake with the attenuation relation proposed
by Sadigh et al.(1997) for site classes B, C, and D
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Fig 3. Estimated damage of hospitals in Gyeongju area by M 6.7 earthquake with the attenuation relation proposed by

Sadigh et al.(1997) for site classes B and C.
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Table 1. Damages estimated to the schools, the police stations, and the fire stations in the Gyeongju area due to M=6.7
earthquake.
Number of Facilities
With Functionality >50% on day 1 School Police Station Fire Station
Total |[Site Class B|Site Class D]  Total ~ [Site Class B|Site Class D| ~ Total  |Site Class B|Site Class D
Toro et al. (1997) 341 270 73 67 29 24
Sommerville et al.(2002) 352 286 76 68 32 24
Frankel et al. (1996) 288 153 68 38 24 15
Central and oy Byent 345 251 73 62 30 2
astern
CEUS Characteristic Event 348 254 75 62 31 22
Campbell (2003) 348 277 75 67 31 24
Atkinson & Boore (1995) 352 280 76 67 32 24
Young et al. (1997) 352 335 76 73 32 29
WS Shallow Crustal 352 274 76 60 32 23
WUS Shallow Crustl 352 319 76 66 32 26
352 76 32
IWUS Deep Event 352 352 76 76 32 32
Spudich et al. (1999) 352 324 76 67 32 27
Sadigh et al. (1997) 352 284 76 60 32 23
Western  |Campbell & Bozorgnia (2003 352 326 76 68 32 27
Boore et al. (1997) 346 310 75 65 31 26
frlkinson & Boore (2003) 352 352 76 76 3 3
IAtkinson & Boore (2003) 352 352 76 76 32 32
ﬁms%l & Silva (1997) 352 339 76 7 32 29
’S*iﬁ’mgg‘;_g;oot wall 352 352 76 76 3 3
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Fig 4. Short term shelter needs and causality probability occurring M 6.7 earthquake at 2 AM. with the attenuation

relation proposed by Sadigh et al.(1997) for site class B.
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Fig 5. Causalities occurring M 6.7 earthquake with Sadigh et al.(1997) attenuation relation.
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