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Fig. 1 Image of hail distribution (a) and topographical map(b) in Guizhou
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Fig. 2 Cumulative proportion for L,y against the cumulative proportion expected (a)

and residual distribution of cumulative proportion for Liig.. (b)
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Fig. 3 Relationship between terrain elevation

and mean annual hail days
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Hail Distribution and Topographical Factors in Guizhou
Province Based on GIS Technique
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Y (State Key Laboratory of Severe Weather , Chinese Academy of Meteorological Sciences, Beijing 100081)
2 (Graduate University of Chinese Academy of Sciences, Beijing 100049)
¥ (Guizhou Provincial Meteorological Bureau , Guiyang 550002)

Abstract

Research on the relationship of topographical factors to distribution of hail, and getting an image of
subdivisions for hail hazard which quantificationally concerns the difference of topographical factors are im-
portant to hail weather forecasting. Also, best services for decision-making to disaster prevention and re-
duction is provided.

The relationship between distribution of hail and some topographical factors, such as elevation, slope
grade, slope aspect and terrain incision depth, are studied by using GIS techniques, such as digital terrain
analysis, zonal statistics and image classification with historical hail records of 84 meteorological stations o-
ver 44 years in Guizhou Province and the 1:1000000 resolution DEM data of China. It shows that natural
logarithm of mean annual hail days conforms to normal distribution . The elevation is the major topographi-
cal factor which primarily influence the distribution of hail, the annual mean hail days increase with the in-
crease of elevation and it increases remarkably as the elevation increases to about 1000—1500 meters. Mi-
cro topographical factors, such as slope grade and slope aspect, are not remarkable factors to the variance
of annual mean hail days, but topography rising over large area and windward slope of warm moist air are
favorable to hail. Terrain incision depth is not remarkable factor to the difference of annual mean hail days
either. Different latitude is also one of the factors which influence the difference of annual mean hail days.
The model for annual mean hail days derived from the three remarkable factors and the map of hail hazard
evaluation are reliable via statistical test and comparison to historical hail reports over countryside spots.

The analysis is influenced due to the lack of hail reports in inner mountainous area in Guizhou and the
incomplete collection of hail reports data. The relationship between different topographical factors should

be further studied.
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