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Analysis of Multi-scale Spatio-temporal Distribution Characteristics
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Abstract: In recent years, frequent heavy rains have made Zhengzhou city suffer from the hazards of urban waterlog-
ging. ldentifying the spatiotemporal distribution characteristics and driving forces of waterlogging can help improve the
current flood-prone situation in Zhengzhou city. Based on the waterlogging data of Zhengzhou from 2020 to 2024, the
standard deviation ellipse method, autocorrelation method, kernel density estimation method, and optimal parameter geo-
graphic detector were used to systematically analyze the spatiotemporal distribution characteristics of waterlogging points
and their driving forces from multiple scales. The results show that the annual distribution of waterlogging points in
Zhengzhou is uneven; Spatially, the the focus of waterlogging is located in the old urban area, with significant clustering
of waterlogging points at different scales, especially with the strongest spatial clustering within a 3km scale; There is a
significant scale effect in the explanatory power of driving factors, with socioeconomic and urban construction driving fac-
tors having the greatest explanatory power at different scales, and the combined effect of factors significantly surpasses
the independent effects of single factors.
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Fig. 1 Overview of the distribution map of waterlogging points
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Fig. 2 Migration of waterlogging center of gravity and

standard deviation ellipse in Zhengzhou city
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Tab.2 Standard deviation ellipse parameters of spatial

distribution of waterlogging points in Zhengzhou city

By EHOE Kl i i 2 S Eﬁ
/km /km B/ /km®
2020 —kEKX 11.99 6.11 0.49 100. 58 230.40
2021 &KX 11.58 8. 54 0. 26 100. 77 310.63
2022 —tIX 21.93 12.15 0. 45 93.35 836.64
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Tab.3 Spatial autocorrelation coefficients at different scales

RIE/m FESiE z P
500 0.210 51.644 0.000
1000 0. 389 67.454 0. 000
2 000 0.642 55. 984 0.000
3000 0.709 41.243 0.000
5 000 0.634 23.599 0.000
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Fig.3 Regional local autocorrelation analysis plot
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Tab. 4 Optimal discretization parameter combination of driving factors at different scales
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Fig. 5 Analysis results of factor detectors

at different scales
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Fig. 6 Interactive detection results at different scales
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