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Abstract: This study aims to conduct a grid-scale extreme precipitation risk assessment in Xuanwu
District, Nanjing, so as to fill the gaps in existing indicator systems and improve the precision of risk
characterization. By integrating physical, social, and environmental indicators, a risk assessment
framework was constructed to comprehensively represent the characteristics of extreme precipitation
risk. This study applied the entropy weight method to calculate indicator weights, combined with Arc-
GIS technology and the K-means clustering algorithm, to analyze the spatial distribution characteris-
tics of risk under a 100-year extreme precipitation scenario and to identify key influencing indicators
across different risk levels. The results showed that extreme precipitation risk levels in Xuanwu Dis-
trict exhibited significant spatial heterogeneity, with an overall distribution pattern of low risk in the

central area and high risk in the surrounding areas. The influence mechanisms of key indicators showed
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tiered response characteristics: the low-risk areas were mainly controlled by the submerged areas of ur-
ban and rural, industrial and mining, and residential lands, water body area, soil erosion level, and
normalized difference vegetation index (NDVI). The medium-risk areas were influenced by the sub-
merged areas of urban and rural, industrial and mining, residential lands, the submerged areas of for-
est land, emergency service response time to disaster-affected areas, soil erosion level, and NDVI.
The high-risk areas were jointly dominated by the submerged areas of urban and rural, industrial and
mining, residential lands, the submerged areas of forest land, and NDVI. The extremely high-risk ar-
eas were driven by three factors—the submerged areas of forest land, emergency service response
time to disaster-affected areas, and the proportion of the largest patch to the landscape area. This
study improves the indicator system for extreme precipitation risk assessment and clarifies the tiered re-
sponse patterns of risk-driving indicators, providing a scientific basis for developing differentiated
flood control strategies in Xuanwu District while offering important theoretical support for improving
regional flood disaster resilience.

Keywords: extreme precipitation;grid scale;risk;entropy weight method;key indicator identification
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Table 3 Key indicators and their impact levels in areas
with different risk levels
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