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Abstract; The world has become warmer over the past century, which is associated with the increase of hot
days and warm nights, and the reduction of cool days and cold nights. Based on the homogenized daily
temperature data from 542 Chinese stations during 1960 — 2012, this paper calculated the several extreme
temperature indicators series, by dividing China into 8 sub-regions, and using percentile method of defining
extreme high and low temperature threshold. Meanwhile, using time-trend analysis, we analyzed the spa-
tio-temporal distribution and varying tendency features of extreme temperatures and the indices in China.
The results show that with the global warming, the increasing trends of the minimum and the maximum
temperature are all statistically significant over most regions of China, except in Southwest China, during
the last 53 years, of which temperature increases most in Northeast China. The increase of seasonal ex-

treme temperature is the most in winter, but the least in summer. Minimum temperature is significantly
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increased, so is the maximum temperature, but the increasing magnitude of the minimum temperature is

higher than that of the maximum counterpart. The frequency of cold days and cold nights show a decrea-

sing trend, while the warm nights and warm days has increased. The change of cold night index is most

prominent, presenting the phenomenon of regional differences. These results can provide some reference

for regional assessment and further researches.
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Fig. 1 Geographic distribution of all stations

and 8 sub-regions with topography (unit:m)
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Fig. 2 Spatial distribution of (a,b) annual, (c,d) winter, and (e,{) summer trends for the minimum

temperature (a,c,e) and the maximum temperature (b,d,f) in China during 1960—2012
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(Stippled areas have passed the 0. 05 significant level test)
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Table 1 The trends of the Ty, /Ty [unit: ‘C + (10 a) '] over 8 sub-region for the period of 1960—2012

4 A% HZE
Region 1 0.492/0. 235 0.602/0. 268 0.403/0. 233
Region 2 0.389/0. 187 0.534/0.253 0.267/0.096
Region 3 0.273/0. 135 0.376/0.097 0.173/—5. 6056 X10"°
Region 4 0.209/0. 099 0.316/0.070 0.174/0.072
Region 5 0.266/0.176 0.358/0.223 0.223/0.179
Region 6 0.327/0.208 0.413/0. 238 0.282/0.198
Region 7 0.430/0.228 0.582/0. 230 0.377/0. 191
Region 8 0.372/0.257 0.505/0. 306 0.274/0. 140
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Fig. 4 Spatial distribution of extreme temperature index’s [unit: d « (10 a) '] linear trends in China during 1960—2012
(a) cold nights (TN10p),(b) warm nights (TN90p), (c) cold days (TX10p), (d) warm days (TX90p)

(Stippled areas have passed the 0. 05 significant test)
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Fig. 5 Anomalies of extreme temperature index in China during 1960—2012
(a) cold nights (TN10p). (b) warm nights (TN90p) .,
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