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Study on Urban Safety Resilience Assessment Based on Entropy
Weight-Normal Cloud Model

GUO Yuyu', LUO Fuzhou' and ZHONG Xingrun’
(1. School of Management, Xi’ an University of Architecture and Technology, Xi’ an 710055, China;
2. School of Resource Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract: In order to improve the construction of urban safety resilience, the evaluation index system is estab-
lished from four dimensions, including economy resilience, society resilience, infrastructure resilience and ecologi-
cal environment resilience, considering the connotation of urban safety resilience and the characteristics of disturb-
ance force, absorption/adaptability and resilience. Then the weight of each index is calculated by entropy weight
method, and the evaluation grade criteria are divided. The comprehensive evaluation model of urban safety resili-
ence is estalished by normal cloud model. Finally, the validity of the model is verified by taking Xi’ an in Shaanxi
Province as an example. The results show that infrastructure resilience and ecological environment resilience are
better than that of economy resilience and society resilience. And that the comprehensive safety resilience level of
Xi’ an is calculated IV by the model, which is higher resilience.

Key words: resilience; urban safety resilience; safety resilience evaluation; entropy weight-normal cloud
model ; Xi’ an

(3% 167 1)

Spatial-temporal Patterns and Influencing Factor Contributions of
Casualties from Global Land Destructive Earthquakes
in the World (1970—2019)

HU Xiaokang'*> and SHI Peijun'""

(1. Academy of Disaster Reduction and Emergency Management, Ministry of Emergency
Management & Ministry of Education, Beijing Normal University, Beijing 100875, China;
2. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China;
3. Academy of Plateau Science and Sustainability, Qinghai Normal University, Xining 810008, China)

Abstract: Based on regional disaster system theory, we comb the global land destructive earthquake disaster
data from 1970 to 2019, and calculate the contributions of earthquake disaster causing factors, which are hazard
(epicenter intensity) , exposures ( population density, per capita GDP) and environments ( elevation, relative ele-
vation, slope), on casualties by using the geographical detectors model. The results show that: (1) from 1970 to
2019, the frequency of destructive earthquake disasters in the world fluctuated and increased, and the casualties
caused by earthquake catastrophe showed an increasing trend. In the past 20 years, the number of casualties of
earthquake disasters below M7. 0 showed a downward trend. (2) About 60% of the global land destructive earth-
quake disasters are distributed in the Mediterranean Himalayan seismic belt and about 35% in the circum-pacific
seismic belt. (3) The most important contribution rate to the earthquake is the damage of buildings, followed by
the epicenter intensity and population density. Among elevation, relative elevation and slope, relative elevation has
the largest contribution to the casualties. (4) The contribution rate of the influence factors on the casualties is dif-
ferent between the circum-pacific seismic belt and the Mediterranean Himalayan seismic belt.

Key words: earthquake; regional disaster system theory; global land earthquakes; casualties; spatial-tempo-

ral patterns; disaster-formative environment; contribution rate



