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Abstract A daily precipitation dataset, for the period from 1905 to 2007 in Nanjing is constructed. Firstly, annual maximum
of daily rainfall CAMDR) are modeled by using the generalized extreme value (GEV) distribution from the extreme value theory
to describe and predict extreme value of future behavior. We estimate model parameters by the MLE method and evaluate the
confidence level with the profile log-likelihood function. Meanwhile, the diagnosis of models rationality through 4 kinds of visu-
al illustration is made with the result that the Frechet distribution of GEV fits the extreme daily precipitation best. Second, the
scope of application of the generalized Pareto distribution (GPD) based on three time series scenarios is studied and a detailed
approach how to gather useful extreme information for a given threshold is discussed emphatically. The results show that re-
gardless of length of climate time series, the critical threshold of daily precipitation of 24 mm assumed is appropriate for GPD a-
nalysis. This threshold is lacated near the 91th percentile of annual precipitation series, i.e. above 91% of the sample capacity
in the 50 years daily observational data is able to meet the requirenment to analyze extreme daily precipitation with the GPD.
According to statistical inference of extreme values through the GEV and GPD, it is concluded that the confidence level of GPD
is higher than that of the GEV, i. e. with less uncertainty and thus more suitable for climate time series analysis for China
where the sample capacity of climate data is not large at the moment yet. We also set additional variables to replace shape and
scale parameters in the GPD model and esp. introduce dynamic variables to describe the linear change in order to analyse the
variation of precipitation series and its possible influence on the extreme value distribution. This kind of variation includes chan-
ges in the long-range mean and the percentile of precipitation series. However, no distinct interfere caused by these variations is
found with the analyses.

Key words Extreme value theory, Extreme daily rainfall, GEV, GPD
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HIAF o7 Xf IO 4 173 BT 27 XF I 4 173
P, 211.4[167.7,296.6] 1961—2010 246.9[188.3,367.9] 1961—2060
GPD P, 231.3[183.0,322. 8] 2008—2057 270. 2[205.7,398. 9] 2008—2107
Ps 222.6[186.6,278. 2] 2008—2057 260. 4[211.7,338. 2] 2008—2107

GEV 214.6[176.5,304.9] 2008—2057 248.5[195.2,388.8] 2008—2107
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Fig. 7 Profile log-likelihood plot for T=50/100 year return level in the GPD model
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Table 4 The maximum log-likelihood function
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