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Influence of land use pattern evolution on urban waterlogging characteristics in typical area of Yinchuan City//LU
Kecheng'*, LI Ruidong'?, NI Guangheng'”, TIAN Fugiang'*, SHAO Jian’, YANG Yuanyuan’, MA Chengxiang®
(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2. School of Civil
Engineering , Tsinghua University , Beijing 100084, China; 3. Yinchuan Meteorological Bureaw, Yinchuan 750002, China;
4. Gansu Water Resources Research Institute, Lanzhou 730000, China)

Abstract: Changes in land use types in typical areas of Yinchuan City from 1990 to 2020 were explored, and the evolution
process of landscape patterns represented by impermeable surfaces was analyzed. Based on the coupling model of hydrology
and hydrodynamics and the random forest model, landscape pattern indexes that significantly affect the maximum
submergence depth and area of waterlogging under different return period design rainfall scenarios were identified, and the
reasons were analyzed from the perspective of runoff generation mechanism. The results indicate that the impervious surface
landscape pattern indexes that significantly affect waterlogging in typical areas of Yinchuan City are patch density, fractal
dimension, and Euclidean nearest neighbor distance. In the design rainfall scenario with shorter return periods (5-20a),
patch density has the highest impact on surface inundation, while in the design rainfall scenario with longer return periods
(50-200a) , the effects of fractal dimension and Euclidean nearest neighbor distance are more significant.

Key words: urban waterlogging; land use type; landscape pattern index; hydrology and hydrodynamics model; random

forest model; Yinchuan City
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Table 1 Setting of underlying surface parameters
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Fig.2 Land use data of seven phases in typical area
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Table 2 Comparison between simulated and measured

values of waterlogging depth at waterlogging points
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