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Abstract

Urban waterlogging disasters are affected by natural conditions and human activities. Few, however, have comprehensively revealed the relative contributions of the natural and anthropogenic factors to urban waterlogging concerning different scales of analysis. To
overcome this limitation, a novel method that integrates the stepwise regression model with hierarchical partitioning analysis is presented. The purpose is to investigate the complex mechanism of urban waterlogging by identifying the relative contribution of each natural
and anthropogenic factor and the stability linking waterlogging to influencing factors at multiple scales of analysis (i.e. 1 km, 2 km, 3 km, 4 km, and 5 km). We consider waterlogging events in the central urban districts of Guangzhou (PR China) from 2009 to 2015 as a case
study. The results show that the spatial distribution of waterlogging events in the central urban area presents a strong agglomeration pattern. Under all analysis scales, we find that the percent cover of urban green spaces (44.74%), percent cover of residential area (41.03%)
and slope.std (36.85%) have a dominant contribution to urban waterlogging. This suggests that the importance of land cover composition in determining urban waterlogging. This result also confirms that holding the proportion of land cover features constant, the urban
micro-topography also affects waterlogging magnitude effectively. However, the relative contribution and dominant factor of waterlogging varied noticeably among different analysis scales, which presents a strong scale effect. Under a small analysis scale, the influence of
topography factors (slope.std and relative elevation) on waterlogging magnitude is greater than other factors; however, with the increase of analysis scale, the contribution of topographic factors gradually declines, while the land cover composition (green space, residence
area, grassland) and land cover spatial configuration (LPI, Al, Cohesion index) become the dominant factors.
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Introduction -

Urban waterlogging is a stagnant water disaster
occurring in the urban area, which mainly refers to
the phenomenon that short-term heavy rainstorms
or continuous precipitation exceed the drainage
capacity of a city (Yin et al,, 2011; Hammond et al.,
2015; Xue et al, 2016). Urban waterlogging is a
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complex phenomenon, which is the result of the / 4 Slope.std
joint action of natural conditions and human L g g . Al of impervious surface
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the influencing factor have different effects under

different analysis scales? Which is the appropriate
analysis scale for urban waterlogging studies?
Answering these questions is vital for expanding our
scientific understanding of the linkage between
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