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Abstract

In order to improve the scientificity of flood disaster resilience assessment in cities in the three
northeastern provinces, this study constructs a dynamic evaluation system based on the “driving
force-state-response” (DSR) model, integrates the random forest algorithm to optimize the index
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weights, and uses the sparrow search algorithm to accelerate parameter optimization. Data analy-
sis of 35 prefecture-level administrative regions in the three northeastern provinces from 2013 to
2022 shows that: in terms of time series, the resilience index of Heilongjiang, Jilin and Liaoning
provinces generally shows an upward trend, but it fluctuates periodically due to extreme precipita-
tion and economic fluctuations; in terms of space, a significant “core-edge” gradient pattern is formed,
and high-resilience core cities such as Shenyang, Dalian, Harbin and Changchun have a radiation
effect on the surrounding areas, but marginal cities such as Tieling and Hegang are constrained by
shortcomings such as drainage facilities and information infrastructure; in terms of driving mech-
anism, economic indicators and information capabilities are the core driving forces of resilience dif-
ferentiation, and the “hidden short board” effect of infrastructure under extreme disasters is prom-
inent. The study reveals that strengthening economic support, information empowerment and re-
gional coordination mechanisms can promote balanced development of resilience, providing a de-
cision-making basis for flood control in Northeast China.
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Figure 1. Overview of the study area
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Table 1. Evaluation index system for urban flood disaster resilience
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Table 2. Classification standard for urban flood disaster resilience evaluation indices
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Table 3. Calculation results of index system weights
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Figure 2. Descriptive statistics of resilience values for provincial-level cities in the three northeastern provinces of China
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Figure 3. Schematic diagram of spatial distribution and temporal variation of urban flood disaster resilience index in the
three northeastern provinces
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Table 4. The explanatory power of driving factors on urban resilience in the three northeastern provinces of China
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