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Research on relationship between building patterns and waterlogging inundation characteristics in Zhengzhou
City//Zhang Jingping>, Shi Congcong', Li Xuechun', Yang Yirong', Wang Yao' ( 1. School of Hydraulic and
Transportation Engineering, Zhengzhou University; 2. Yellow River Ecological Protection and Regional Coordinated
Development Research Institute)

Abstract: To measure the relationship between building patterns and waterlogging inundation characteristics in Zhengzhou
City, using the urban architectural pattern index to characterize the urban architectural pattern, an evaluation index system
for urban building patterns was developed considering basic morphological features, spatial distribution features, correlation
features, and distance-related features. The urban waterlogging model was established to simulate waterlogging processes in
the old urban area of Jinshui District, Zhengzhou City under different return periods and waterlogging characteristics under
different building pattern levels were analyzed. The indicators that significantly affect waterlogging characteristics under
different rainfall return periods were identified, and the impact of three-dimensional building features on waterlogging was
further explored. The results indicate that the building pattern in the old urban area of Jinshui District, Zhengzhou City
presents a spatial pattern of high in the north and low in the south. Enhancing the building pattern level contributes
positively to inundation mitigation, whereas such effectiveness has a threshold limit. Rainfall with a 3 a return period serves
as the critical breakpoint triggering abrupt pressure rise of urban drainage systems. Under low-return-period rainfall (1a),
the spacing between adjacent buildings dominates the total overflow volume and total overflow duration. With the increase of
rainfall return periods (3, 5, 10a), patch connectivity index and building density exert the most prominent effects on total
overflow volume. Separation index and patch connectivity index show a remarkable rise in their importance to total overflow
duration. Additionally, outline irregularity has a significant positive correlation with both total overflow volume and total
overflow duration.

Key words: urban building pattern; waterlogging inundation characteristics; overflow volume; overflow duration;
Zhengzhou City
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Fig.4 Evaluation index system of urban building layout
based on urban waterlogging
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Fig. 6 Urban building pattern characteristics of study area
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Spatial distribution of overflow points under different rainfall return periods
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Fig. 8 Kernel density distribution of overflow point number under different rainfall return periods
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Fig. 11 Characteristics indicators of waterlogging inundation under different levels of urban building pattern
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Fig. 12 Process of node overflow under different levels of urban building pattern
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three-dimensional characteristic indicators, total overflow

volume, and total overflow duration
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Fig. 13 Importance scores of different building pattern indexes for total overflow volume and total overflow duration
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