BRME TN IE EEFRMEKIEEY
BEREFMEAE

v A4l 2T A FF4ET BERL BRE2

1T AFHABFFIE, HIEMFAKESHIRELTEELLRE, MM 310027
2 Lg% &, M 310017
®OE: JETUNLE 74 AR E /NS I GORE, ) 8 2 1R U A AR RS R B SR M R, X
WL B 2R 5 WK B 23 ik S R LR R 3R AT I 7L, R WYL A8 B2 2R/ I P /R R A S 30 1 VG o 1) 7R
e AR A, B AL R RO TR T PR - AR AE R R B PR R R L[
XYL AR B 2R I B /K B 25 ) 3 A P2 AR R A s 35T 28 DO 245 285 8 2% ) S T ey MO Ao 2 I g o A0i] U
(Geographically Neural Network Weighted Regression, GNNWR ) A5 0 #7458 {4 i F1 FOK B 25 18] ki S5 5 1 440

B A0 T e e A R R A B A [m] A A5, Y2 GNINWR R PR AU A 3k — 20 A 4
KRB [RKs RS, iR Mars

Spatial Estimation and Impact Factors of Summer Afternoon Precipitation

in Zhejiang Province Under Complex Terrain

Xiujuan Zeng', Yadong Li* Shotjuan Shu™, 'Zhenhong Du®, and Daigao Teng®

1 Key Laboratory of Geoscience Big Data and Déep Résourge.of Zhejiang Province, School of Earth Sciences, Zhejiang University,

Hangzhou 310027

2:Zhejiang Meteoyological Observatory, Hangzhou 310017

Abstract: Based on hourly observation from 74 meteorological stations in Zhejiang Province, the
models of ordipary linear regression and those considering spatial heterogeneity are adopted to
explore the spatial €stimation and impact factors of summer afternoon precipitation in Zhejiang
Province in this study. It is found that: (1) A main rain band decreasing from the southwest to
northeast with two precipitation centers in the south and north, respectively, forms in the summer
afternoon in Zhejiang Province. (2) Geographical, topographic and meteorological factors jointly
affect the spatial distribution of summer afternoon precipitation in Zhejiang Province. (3) The

model of geographically neural network weighted regression (GNNWR) based on neural network
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and considering the spatial heterogeneity works significantly better than the models of ordinary
linear regression and the geographically weighted regression, in terms of model performance and
spatial distribution pattern of estimated precipitation, suggesting 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 and the (b) total 74 meteorological stations in Zhejiang Province
(In Fig. 1b, the English abbreviations in brackets represent the administrative regions of Zhejiang Province,

the same below)
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Table 1 Precipitation in different periods ofga day.in Zhejiang Province in summer from 2014 to 2021 (unit: mm)
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Fig.3 The construction of the GNNWR model( revised from the Figy1 in Du et al (2020))
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Fig.5 Spatial distributions of estimated summer afternoon precipitation (a-c) based on different models and (d)
observation (contour, unit: mm) in Zhejiang Province from 2014 to 2021
(a) OLR, (b) GWR, and (c) GNNWR models
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Fig.6 (a-e)
different factor estima

istributions of SUMMEr afternoon precipitation (contour) and weights (shading) for
y the GNNWR model in Zhejiang Province from 2014 to 2021, and (f) the diagram for
the wind direction and slope aspect
(a) altitude, (b) slope, (c) aspect, (d) wind speed, (e) wind direction
(The slopes facing east and south are regarded as east and south slopes, the wind direction from east and
south are easterly and southerly, with angles of 90 “and 180 < respectively)
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(a) MSL Pressure Disturbance Pa
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e s Ve nre e

| | (.
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Fig.7 Spatial distributions of (a) the disturbance of mean sea level pressure (unit: Pa), (b) surface temperature
(shading, unit: K) and disturbance wind field on ground (blue vector, afternoon wind minus mean daily wind), as
well as the observed precipitation (solid thick black contour, unit: mm) in Zhejiang province in summer
(The dotted thick black line is the ground convergence line, the dotted thin black contour indicates the terrain,

and the main mountains are marked by capital letters A-G in figure b)
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