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Comprehensive multi-hazard risk assessment of villages and
towns in mountain areas based on GIS
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Abstract : A comprehensive multi-hazard risk assessment model, based on GIS, was developed in order to deal
with the interactions of multiple hazards of mountain area and give effective guidance on country disaster
prevention and mitigation planning. In this paper, the Shennongjia Forestry District was selected as the
research area. Three main natural disasters ( mountain torrent, debris flow and landslide) were selected as
evaluation object. Evaluation framework was established from the two aspects, risk and vulnerability, and four
angles which are disaster factors, disaster environment, bearing exposure and sensitivity, disaster prevention
and mitigation capacity. Comprehensive assessment was performed by risk matrix and multi-hazard coupling
based on ArcGIS geographic analysis technique. The result shows that the high risk area mainly distributed in
the western and southern part of the forest. This model enhances the accuracy and the angle accuracy of the
comprehensive multi-hazard risk assessment model, the improved model has high practical value.
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Fig.1 Terrain map of the study area
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Table 1 Hazard indicators for each single hazard in Shennongjia
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Table 2  Corresponding relationship between
hazard index and hazard level
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Table 3 Assumption for triggering-triggered relations
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Table 4 Hazard indicators, weights and classification scenarios for each single hazard in Shennongjia
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Table 5 Statistics for triggering-triggered

relations among multi-hazards
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Fig.2 Integrated zoning map of hazard factors in Shennongjia
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Table 7 Vulnerability index, weights and classification scenarios for disaster-bearing body in Shennongjia
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Fig.5 Integrated zoning map of vulnerability in Shennongjia
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Table 9 The area distribution of comprehensive multi-hazard risk levels in Shennongjia
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