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Abstract: Based on the observational precipitation data from Hangzhou Climate Observatory and the simu-
lated precipitation data of the global climate model CMIP5, the long-term trends of precipitation variation
in Hangzhou City are investigated. Moreover, the risks of extreme precipitation in Hangzhou City under
future climate scenarios are estimated by using a downscaling method that adopts the cumulative distribu-
tion function transform (CDF-T). The results show that there is no significantly increasing or decreasing
trend in centennial precipitation series (1907 —2015) at Hangzhou Climate Observatory, but the precipita-
tion in spring obviously decreases with a rate of 32. 1 mm + (10 a)~' and the winter precipitation signifi-
cantly increases with a rate of 35.4 mm + (10 a) ' during 1980—2015. The extreme precipitation in Hang-

zhou City has been intensifying, which can be interpreted by that the maximum values of 3 h, 6 h and daily
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precipitation have been increased and the return periods of extreme precipitation have been shortened. Du-
ring the period from 1988 to 2015, the values of the 3 h, 6 h and daily precipitation of each return periods
are higher than that of the period from 1961 to 1987. An extreme daily precipitation whose probability is
once in 100 years during 1961—1987 has become an event with probability once in 50 years or once in 20
years during 1988—2015. The CDF-T downscaling analysis of simulated precipitation of the CMIP5 models
indicates that the occurrence probability of extreme precipitation in Hangzhou City during 2020 — 2039
might increase under all of the RCPs future climate scenarios. In the period from 2020 to 2039, the occur-
rence probability of the extreme precipitation over R95p and R99p in Hangzhou City will be 11.08 d « a™*
and 2. 24 d + a ! respectively. Compared with the average values of current climate, the occurrence proba-
bility of the over R95p and R99p is increased by 3.52 d+a ' and 0.69 d » a~ !, respectively.

Key words: precipitation, long-term variation, CDF-T downscaling, trend projection, Hangzhou City
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Table 1 Estimation of maximum daily rainfall (unit:mm) of return periods at

Hangzhou Station during 1961 —1987 and 1988 —2015

& 5 4F—iH 10 4F—i# 20 4F—18 50 4 — il 100 4F—i#
CP-1 CP-11 CP-1 CP-1I CP-1 CP-11 CP-1 CP-1I CP-1 CP-1I
GEV 107 125 129 149 173 185 207 212 233
Peason [l 111 128 126 149 167 160 189 173 205
Weibull 116 135 132 157 174 161 194 171 207

HCP- 1 #1 CP- 1 43 33675 1961—1987 Hl 1988—2015 45 P AN AR I B .

Note: CP-[ and CP-]| represent two climatic periods that are 1961 —1987 and 1988—2015, respectively.
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Fig. 1 Annual variation trend of centennial precipitation at Hangzhou Station during 1907 —2015
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Fig. 2 Seasonal variation trends of centennial precipitation at Hangzhou Station during 1907 —2015
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Table 2 D, values of K-S test between observed and model precipitation before and after the CDF-T downscaling
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Fig. 7 Comparison of observed and downscaling simulated annual precipitation during 1996 —2005
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Table 3 R95p and R99p daily rainfalls (unit:mm) of historical observation and future projection at Hangzhou Station
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TE < 7 SN LA B 2% RCP i§ 5019 ROSp B A R99p {3 8 NI -F 3 .

Note: R95p and R99p values of the RCP scenario and the historical simulation are the means of the results from the § CMIP5 models.
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Fig. 8 Projections of extreme precipitation in Hangzhou City in future climate scenarios

(One dot represents one model’s projection result, colored dots represent different RCP scenarios,

and line represents the means of the 8 models’ results under the same RCP scenario)
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