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Abstract

To investigate rainstorms during the flood season in Congjiang County, based on the long-term
meteorological observation data and high-resolution topographic data of Congjiang County from
1985 to 2024, methods including wavelet analysis, Ordinary Least Squares (OLS), and Geograph-
ically Weighted Regression (GWR) were adopted to systematically analyze the spatiotemporal
distribution characteristics of regional flood-season rainstorms, and quantitatively explore the
local impacts of topographic factors (e.g., elevation and slope) on rainstorm frequency in the flood
season. The spatiotemporal distribution of rainstorm events in Congjiang County presents remark-
able heterogeneity. Spatially, rainstorms follow a distribution pattern of “higher frequency in the west
and lower frequency in the east”. Temporally, the interannual variation of rainstorms at Congjiang
National Meteorological Station shows a significant quasi-periodic oscillation of 15~20 years, and the
oscillation intensity of this periodic signal has increased significantly in the past 20 years. The impact
of topography on rainstorms has obvious spatial heterogeneity. At the global scale, elevation exerts a
marginally significant positive effect on rainstorm frequency, while the GWR model effectively cap-
tures local differences: elevation and slope show significant positive correlations with rainstorm fre-
quency in the mountainous areas of the western county, whereas this effect is weak in the eastern hilly
regions. Compared with traditional regression models, the goodness of fit of the GWR model is nearly
doubled, which can better characterize the local impacts of complex mountainous topography on
flood-season rainstorms.
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Figure 1. Distribution of meteorological stations and topographic map of Congjiang County (Congjiang National Me-

teorological Station is marked in red)
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Figure 2. Spatial distribution map of average rainstorm days in flood season of Congjiang County
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Figure 3. Real part (a) and Modulus squared (b) of rainstorms in flood season at national meteorological stations
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Table 1. Results of OLS analysis on rainstorm frequency
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Figure 4. Spatial distribution maps of GWR regression coefficients between rainstorm frequency and elevation (a) & Slope
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