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GIS-based Spatial Analysis Modeling Techniques for Urban Flooding Risk

Assessment
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(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract:  Urban flooding risk assessment models mainly based on spatial analysis module were
constructed by Model builder in ArcGIS. During the process of risk assessment and zoning, weight of
each indicator was determined by AHP, and fuzzy evaluation method was applied to raster data of each
indicator in GIS so as to realize the combination of data management, spatial analysis model and spatial
mapping technology. The completed model could efficiently finish the calculation of each index, the man-
agement of intermediate documents, data update and spatial mapping expression of the evaluation results.
It could also realize the processing operation of urban flooding risk assessment. GIS-based spatial analysis
modeling techniques were applied to a practical engineering case. Classification of risk assessment and
risk zoning map were obtained, and these results can provide information and decision supports for the re-
sponse and reduction of sudden natural disasters like urban flooding.
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Fig. 1  Flow chart of fuzzy comprehensive evaluation method
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Fig.2 Risk assessment indicator system
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Tab. 1 Break point of risk assessment indicator classification
DA PF Al £ Pa Pa Pa
A2 T8 T U 0.325 0.702 0.999
SR ZE K 05 0.0488 | 0.0681 | 0.146
AN EN 0.0101 | 0.028 8 0.105
ANt 0.000 232 | 0.000 541 | 0.001 64
DAL HEE T 1.055 2.995 | 11.692
He PERCR RN 1.114 3.398 12.857
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Fig.3 Membership degree calculation model of single indicator
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Fig.4 Result of urban flooding risk assessment
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Tab.2 Regional statistics of risk level
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