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Abstract The spatial and temporal patterns of changes in the 12 extreme temperature indices in mainland China
are examined based on the data set of daily maximum and minimum temperature during 1956 — 2008. Results show
that the frost days and ice days have decreased significantly, with stronger decreases in northern China, whereas
summer days and tropical nights have largely increased in central and eastern China. There is a trend for the maxi-
mum (minimum) value of maximum temperature (TX) (minimum temperature (TN)) to increase in mainland China
as a whole, with the maximum value of TX (TN) significantly increasing in northern China, but decreasing in the
region of the middle and lower reaches of the Yangtze River and southwestern China. Trends of the minimum value

of TX (TN) have increased rapidly in the most parts of mainland China, especially in northern China reaching more than
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1.0 °C + (10 a) '. Furthermore, the annual frequency of cool nights (days) has decreased significantly by 7.9 d « (10

a) ! [2.8d+ (10 7' ], and the annual frequency of warm nights (days) has increased significantly by 7.0 d + (10

a) ' [4.1d- (10 a) ']. The maximum reduction of cold nights/days is found in winter, then in spring and fall. In

the meantime, the most significant increase of warm days and nights is found in summer and fall respectively. The

absolutely and extremely cold indexes exhibit a notable decreasing trend from the middle — late 1980s, meanwhile the

corresponding warm indexes show a pronounced change from the mid-1990s. The relatively cold and warm indexes

have significantly changed from the middle - late 1980s.
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Fig. 1 Locations of the 446 weather stations in China
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Table 1 Extreme temperature indices used in this study
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Fig. 2 Time series of (a) frost days, (b) ice days, (¢) summer days, and (d) tropical nights anomalies in China during 1956 — 2008
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Fig. 3 Trends distribution of (a) frost days, (b) ice days, (c¢) summer days, and (d) tropical nights in China during 1956 — 2008. Solid dots de-

note positive trend, circles denote negative trend, crosses denote not available, and diamonds indicate that the trends are statistically significant at

95% confidence level
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