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Evaluation and projection of extreme events over China
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HU Bo-Yan'?, TANG Jian-Ping'** , WANG Shu-Yu'*
1 School of Atmospheric Sciences, Nanjing University , Nanjing 210093, China
2 Institute for Climate and Global Change Research , Nanjing University » Nanjing 210093, China

3 Meteorological Center of East China Regional Air Traf fic Management Bureau of Civil Aviation, Shanghai 200335, China

Abstract Based on the regional climate model MM5V3 nesting in one-way mode within the
general circulation model ECHAMS5, two sets of the 50 km grid spacing simulation for present
climate (1978—2000) and future climate (2038—2070) over China are conducted. Results for

present extreme climate show that MM5V3 model can simulate reasonably well the spatial and
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probability distributions of daily maximum / minimum temperature and annual mean heavy and
torrential rainy days when compared with observations. But the simulated maximum
temperatures biased to cold over most part of China and the minimum temperatures biased to
warm in northwestern China and to cold in southern China. Simulated probability distributions
move to the lower frequency range for maximum case and significantly higher around the peak of
0 C for minimum case. The heavy and torrential rainy days are overestimated obviously over
eastern China and the probability distributions are both larger than observations. Under IPCC
A1B Scenario, the results for climate change show that there would be increasing amplitudes in
maximum 1ld temperature, minimum ld temperature, average temperature above 95th percentile
of daily maximum temperature climosequence, but decreasing amplitudes in total number of frost
days. The total number of hot days and average temperature under 5th percentile of daily
minimum temperature climosequence would also increase over most part of China except the
Tibetan Plateau and Xinjiang areas. Linear trends of extreme temperature indices would overall
increase except the frost-days and average temperature under 5th percentile of daily minimum
temperature climosequence. The changes for extreme precipitation indices indicate the regional
characteristics. There would be the increasing amplitudes over Yangtze-Huaihe River Basin,
southeast China, southwest China as well as decreasing amplitudes over Northeast China, Inner
Mongolia areas for all analysis indices (maximum 1d precipitation, maximum 5d precipitation
total, maximum number of consecutive dry days., No. of days with precipitation =25 mm/day,
simple daily intensity index and total precipitation above 95th percentile of daily precipitation
climosequence). The precipitation over southern China would become more “extreme” in future.
Meanwhile, the linear trends for extreme precipitation indices would also increase except the
maximum number of consecutive dry days.

Keywords Regional climate model, Extreme temperature, Extreme precipitation, Climate change
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Simulation domain (shadowed area) and topographic height
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Fig. 2 Spatial distribution for annual mean daily maximum/minimum temperature during 1981—2000

Observation: (a) Daily maximum temperature ( Th..); (¢) Daily minimum temperature ( Tpi,); Simulation bias: (b) Thas () Thn.
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Table 2 Mean value and linear trend of extreme temperature indices in present and future
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Fig. 6 Spatial distribution for the change of extreme temperature indices
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Fig. 7 Spatial distribution for the change of extreme precipitation indices
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Table 3 Mean value and linear trend of extreme precipitation indices in present and future

RX1D/mm RX5D/mm MDRY/d R25/d SDII/(mm/d) R95t/mm
20C 65. 1 118.8 15.5 6.9 8.5 395.5
¥ {H A1B 73.8 131. 4 16.7 7.5 9.3 452.2
A1B-20C 8.7(13.4%)  12.6(10.7%) 1.2(7.6%) 0.6(8.5%) 0.8(8.9%)  56.7(14.3%)
B9 decade) 20C 2.6 5.9 0.1 0.7 0.3 37.7
A1B 5.1 9.5 —2.8 0.8 0.5 46.9

T BB R LA RS R B R BOE A T AR N 9520 B B PR 5.
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