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Abstract: Based on hourly observation from 74 meteorological stations in Zhejiang Province, the models of
ordinary linear regression and those considering spatial heterogeneity are adopted to explore the spatial es-
timation and impact factors of summer afternoon precipitation in Zhejiang Province in this study. It is
found that the summer afternoon precipitation in Zhejiang Province shows a decreasing trend from the
southwest to northeast. The two main precipitation centers in the south and north form the southwest—
northeast major rain band. Geographical, topographic and meteorological factors jointly affect the spatial
distribution of summer afternoon precipitation in Zhejiang Province. The model of geographically neural
network weighted regression (GNNWR) based on neural network and considering the spatial heterogeneity
works significantly better than the models of ordinary linear regression and the geographically weighted re-
gression, in terms of model performance and spatial distribution pattern of estimated precipitation, which

suggests that the GNNWR model has the value of further application in the field of meteorology.
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Fig. 1 Spatial distributions of (a) terrain elevation and (b) the 74 meteorological stations

in Zhejiang Province
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Fig. 2 Spatial distributions of precipitation (contour) in different periods of

summer from 2014 to 2021 in Zhejiang Province

(a) wee hours, (b) morning, (c) afternoon, (d) evening
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Table 1 Precipitation in different periods of summer days

in Zhejiang Province from 2014 to 2021 (unit: mm)
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Fig. 3 The construction of GNNWR model (revised from Du et al, 2020)
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Table 2 Correlations between the summer afternoon precipitation and

various factors in Zhejiang Province from 2014 to 2021
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Fig. 4 Spatial distributions of the summer afternoon precipitation (a—c) estimated by OLR model and

(d) observation in Zhejiang Province from 2014 to 2021 (contour)

(a) only with geographic factors, (b) with both the geographic and topographic factors,

(¢) with geographic, topographic and meteorological factors
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Fig.5 Spatial distributions of the summer afternoon precipitation in Zhejiang Province from 2014 to 2021

estimated by (a) OLR, (b) GWR, and (¢) GNNWR models and (d) observation (contour)
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Fig. 6 Spatial distributions of summer afternoon precipitation (contour)

in Zhejiang Province from 2014 to 2021 and weights (colored)
for different factors estimated by the GNNWR model

(a) altitude, (b) slope, (c¢) aspect, (d) wind speed, (e) wind direction (arrow)
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Fig. 7

Spatial distributions of (a) disturbance of mean sea level pressure,

(b) surface temperature (colored) with disturbance wind field on ground (blue arrow:

afternoon wind minus mean daily wind) , and the observed precipitation

(solid thick black contour, unit: mm) in Zhejiang Province in summer
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