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Abstract: The monthly precipitation and temperature data of Zhangshu observed from 1960 to 2018 were used to calculate the
standard precipitation and evapotranspiration index (SPED). Combining with the runs theory and copula function, the drought
characteristics in this area were analyzed. The results showed that the drought situation in Zhangshu tended to ease on the
whole. The duration and intensity of the drought showed a negetive trend and a good correlation. The Frank-copula function
can be used as an optimal function to describe the joint distribution of two variables of drought characteristics in this area. Un-
der the same drought duration and intensity, the recurrence period of “and” was greater than that of “or”. The drought dura-
tion of historical drought events was mostly less than 5 months, and the recurrence period of “and” was less than 10 years in
Zhangshu.
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Table 2 K-S test of the marginal distribution functions for

drought duration and drought intensity
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Fig. 3 The q-q diagram of the drought duration (a) and drought intensity (b) of Zhangshu fitting to the

optimal marginal distribution of the wbl function
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Fig. 4 Joint recurrence period of drought duration and drought intensity for the “or” (a) and “and” (b)

conditions (unit: year; the black dots represent historical drought events)
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