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Abstract: To enhance the precision of decision-making in urban waterlogging prevention and
control, and to address the lack of statistical theoretical basis for threshold definition in traditional risk
assessment methods, this study proposed a novel waterlogging risk assessment method based on the rank-
sum ratio (RSR) method. Firstly, a coupled 1D-2D rainfall-runoff model was constructed to simulate the
waterlogging process. Next, an evaluation indicator system was established based on the “hazard—
vulnerability” framework, and a combination of the analytic hierarchy process (AHP) and entropy weight
method was applied to achieve integrated subjective and objective weighting. Finally, the RSR method
was introduced, whose core lay in associating evaluation results with the standard normal distribution
through the probability unit (Probit), thereby achieving objective and comparable risk classification based
on statistical theory. This approach overcame the limitations of traditional methods, such as subjective
thresholds and incomparable results. A case study conducted in the Honggutan District of Nanchang City
demonstrated that the proposed method could effectively identify regional risk patterns. The assessment

results showed that the proportions of extremely high, high, medium, low, and extremely low-risk areas
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were 4.09%, 9.16%, 21.68%, 37.21%, and 27.86%, respectively. Notably, the precise risk ranking and

statistically significant classification results provided by this method offered direct and quantitative

scientific support for prioritizing “phased and step-by-step” decision-making in flood control and

drainage projects.
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Fig.1 Schematic diagram of study area
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Fig.2 Waterlogging risk assessment framework based on

rank-sum ratio method
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Fig.3 1D-2D coupled model of study area
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Tab.l1 Comparison between simulated and

measured maximum ponding depths at waterlogging

points
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Fig.4 Waterlogging risk assessment system for

Honggutan District
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Tab.2 Risk assessment indicator weights for

Honggutan District
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Fig.5 Distribution of waterlogging depth and

waterlogging duration in study area
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Fig.6 Distribution of population density in study area
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Tab.3 Partial values of evaluation indicators
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Fig.7 Spatial distribution of grid-based waterlogging risk

levels for Honggutan District
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