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Analysis of Spatial and Temporal Distribution of Hail Disasters in
Shanxi during Ming and Qing Dynasty

Qu Ying, Bi Shuoben, Yan Yechao and Zhang Yonghua
(School of Geography and Remote Sensing, Nanjing University of Information Science &
Technology, Nanjing 210044, China)

Abstract: We arrange and analyze the frequencies and grades of hail disasters to explore the spatial and tem-
poral distribution of hail disasters in Shanxi from 1372 to 1911 through the collection of historic literacy of Shanxi.
There were 707 hail disasters in this province from 1372 to 1911, among them, mid, moderate and serious ones are
246, 250 and 211 respectively. From the temporal distribution, the hail disaster in Shanxi has obvious stage char-
acteristics, with a general upward trend, less in the early stage, more in the middle and later, especially severe in
the late stage; its seasonal change is obvious, disasters are more concentrated in summer, less in autumn, least in
winter and spring, and the total occurrence frequency accounts for 89% in summer and autumn. Wavelet transform
result shows: the distribution of hail disasters in Shanxi from 1372 to 1911 has significant periodicity, the disasters
have three periods of 2a, 6 to 7a, 10a, 22 to 24a and 70a, among them the first main period 70a is in consistent
with the precipitation period. Using cross wavelet method to analyze the relation between the precipitation and an-
nual numbers of hail disasters in Shanxi Province, it is found that the relation between precipitation and annual
numbers of hail disasters has different degree of correlation on different time scales. Seeing from the spatial distribu-
tion, there is a certain degree of consistency of the frequency distribution and intensity distribution of hail disasters
in Shanxi during Ming and Qing Dynasty, plateau and mountain area were highly prone to hail disasters than low-
land.

Key words: Ming and Qing dynasty; hail disasters; temporal characteristics; cross wavelet transform; spatial

characteristics ; Shanxi



