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Tab 3 Building damage ratio standard of seismic-disaster
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Fig 2 Disaster—breeding environments of Shanxi seismic disaster
(left: History seismic integrated intensity; middle: Seismic activity fault belts distribution;

right: Seismic peak ground acceleration)
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Tab 5 Disaster-breeding environment parameters of Shanxi province
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Tab 7 Building damage risk and its grades of Shanxi seismic disaster
) ( (

266881 1249 195 1 00 39711 1059 Q72 Q75 6715 8 81 —043 0 50
160670 11 99 1 63 1 00 33304 1041 Q61 Q75 6592 879 —044 Q50
148730 11 91 1 57 1 00 31638 1036 057 Q75 5129 854 —060 050
114045 11 64 140 1 00 30423 1032 Q055 Q75 4951 8 51 —062 0 50
111441 11 62 139 100 30202 1032 Q55 Q75 4905 8 50 —063 Q50
99273 11 51 132 100 28591 1026 051 Q75 4394 839 —070 0 50
98288 11 50 1 31 100 26495 10 18 Q46 Q75 4244 835 —072 Q 50
97278 11 49 130 1 00 24065 1009 040 Q75 3509 816 —085 050
93436 11 45 128 100 23971 1008 039 Q75 3498 8 16 —085 0 50
89303 1140 125 100 23960 10 08 039 Q75 3275 809 —089 050
85189 1135 121 100 23388 1006 038 Q75 3122 805 —092 050
84527 11 34 121 100 23089 1005 037 Q75 2872 796 —Q97 Q0 50
76197 1124 114 100 23085 1005 Q037 Q75 2780 793 —099 0 50
71263 11 17 1 10 1 00 18109 980 Q21 Q75 2555 785 —105 025
70812 11 17 1 10 1 00 17684 9 78 020 Q75 2369 777 —110 Q25
64758 11 08 104 1 00 17071 975 018 Q75 2369 777 —110 Q 25
64214 11 07 103 1 00 16997 974 (017 Q75 2191 769 —115 Q25
60331 1101 09 Q75 16272 970 Q15 Q75 2125 766 —117 Q25
58215 1097 Q97 Q75 15984 968 014 Q75 1881 754 —125 Q25
56854 1095 095 Q75 14970 961 Q09 Q75 1868 753 —125 025
55727 1093 094 Q75 13064 948 001 Q75 1671 742 —132 Q25
53748 1089 092 Q75 12520 944 —0 02 0 50 1665 742 —132 Q25
52174 10 86 Q 90 Q 75 12272 942 —0 03 0 50 1301 717 —148 Q25
51927 1086 Q9 Q75 11199 932 —0 10 0 50 1298 717 —148 Q25
51432 1085 089 075 10903 9 30 —0 11 Q@ 50 1288 716 —149 0 25
47125 1076 0 83 0O 75 10440 925 —0 14 0 50 12600 7 14 —150 0 25
44652 1071 Q 80 QO 75 9591 917 —Q0 19 0 50 1214 710 —153 Q25
43907 1069 Q079 Q75 9484 916 —0Q 20 Q 50 1142 704 —157 Q25
43881 1069 Q079 Q75 9362 914 —0 21 0 50 1065 697 —161 Q25
43394 1068 Q78 Q75 9356 914 —Q 21 Q50 1035 694 —163 Q25
41914 1064 Q75 Q75 8795 908 —0 25 0 50 906 681 —172 025
41700 1064 Q75 Q75 8643 906 —0 26 0 50 780 6 66 —181 Q25
40886 1062 Q74 Q75 8205 901 —0 30 0 50 562 633 —203 025
40770 1062 Q074 Q75 7250 8 89 —0 37 0 50 521 626 —207 025
40276 10 60 Q 73 Q75 7062 8 8 —0 39 Q50 432 607 —219 Q25
40193 10 60 Q0 73 Q75 7034 8§ 8 —0Q 39 Q50
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Tab 8 Integrated risk grades of Shanxi seismic disaster
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Tab 9 Summary of possible loss of seismic hazard in Shanxi Province
/ / /
0 0 74453 74
2267159 28820 744537 44
5138925 331078 1816596 30
6302242 835503 2613618 10
3427081 298850 1312301 40
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(A: ; B: ; Ce , D: )

Fig 4 Seismic-hazard risk classes of Shanxi province
(A: building-damage risk; B: population mortality risk;

C: economy loss risk, D: integrated seismic disaster risks)
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Methodology for assessment and classification
of natural disaster risk: A case study on
seismic disaster in Shanxi Province

LIU Yi', WU Shao-hong', XU Zhong-chun"?, DAT Erfu'
(1 Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2 Graduate University of Chinese Academy of Sciences, Beijing 100049 China)

Abstract: The study on possible losses is one of the most important points for disaster risk
management. In this paper, the classical disaster risk-assessing model was modified to as-
sess natural disasters risks, especially in quantifying possible loss and risk severe level.
Disaster risk was attributed to three main factors: disaster damage force (D), disaster re-
silience society exposure (E), and disaster-breeding environment (P). Disaster risk is the
function of these three factors. Damage force (D) indicates damage rate of a disaster in a
certain intensity, which might be obtained from results of disaster events in the past. Ex-
posure (E) includes mainly personnel, property/economic and natural resources. D and E
give the quantified vulnerability of a region. Disaster-breeding environment (P) gives the
occurrence possibility of environmental conditions, such as geological structure, land sur-
face materials, land cover, and cycling occurrence event etc. P was characterized by a pa-
rameter in this paper. Shanxi Province, a high frequent earthquake region, was taken as a
case study. In the case, D and E were concerned with issues of structure of buildings, cas-
ualty rate (mortality/wounded) and GDP. Parameter of P was determined by combining
historical seismic integrated intensity, seismic activity fault belts distribution, and seismic
peak ground acceleration. The basic risk calculating unit was based on the county level.
After possible losses were calculated, integrated loss levels and their severe levels were
ranked with relative calculation on standard deviation. The results showed that: the dam-
aged building might be more 3 million rooms, the direct economic loss would be over 13
billion RM B Yuan, and the total casualty could be near 300 thousand. In Shanxi Province,
there were great differences between counties in terms of the integrated risk. Integrated
risk levels were ranked into four classes. In general, high risk would mainly occur in ur-
ban areas. The highest risk level was observed in districts under the jurisdiction of 15 cit-
ies such as Taiyuan, Datong and Jinzhong. T his method has improved in two aspects:
firstly quantifying possible losses, and secondly avoiding the constraint in disaster predic-

tion to make the calculation possible.

Key words: risk; risk assessment; riskiness level classification; seismic disaster; Shanxi

Province



