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Fig.2 Spatial distribution of trends in annual and seasonal extreme precipitation without change points
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Fig.3 Spatial distribution of shape parameter of GEV distribution for seasonal precipitation extremes with stationarity across China
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Abstract: Based on the daily precipitation and tropical cyclones data in 728 stations from 1951 to 2014 in Chi-
na, spatio-temporal patterns of extreme precipitation Generalized Extreme Value (GEV) distribution with annu-
al and seasonal scales and potential relationships with tropical cyclones were analyzed. We examined the non-
stationarity in annual and seasonal extreme precipitation and found that the frequency of stations with change
point or significant temporal trend on total 728 stations was small. For stations with stationary in annual and
seasonal extreme precipitation, the distribution curves of annual and seasonal extreme precipitation had thick
upper tails and unbounded. And the upper tails in north of China were thicker than south of China with bigger
in autumn and winter than annual and summer. However, the thick tails at annual scale were influenced by sea-
sonal extreme precipitation. In addition, tropical cyclones play an important role in extreme precipitation gener-
ating mechanisms on China's coastal regions, which often caused precipitation with bigger magnitude. More
than 60% of the ten largest annual precipitation extremes were caused by tropical cyclones. Therefore, anoma-
lously large values of the GEV shape parameter estimates were linked to the role of tropical cyclones in con-
trolling the upper tail of extreme precipitation distributions.
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