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A brief summary of some recent research findings of air temperature changes over China will be presented. The findings come mainly from recent studies on observed changes of surface air temperature of the last 55 years (1951-2004) and 100 years (1905-2004), and of free atmospheric temperature of the last 45 years (1961-2004), and on urbanization effect on land surface air temperature records. 

Based on a data set of national basic and reference station network, which have been quality-controlled and adjusted for in-homogeneity dominantly induced by relocation of stations, updated annual and seasonal surface air temperature time series of the past 55 years and 100 years are constructed and analyzed. The new temperature series show a generally more rapid warming than those obtained previously. 

Annual mean surface air temperature in Mainland China as a whole rose by about 1.3 ℃ for the last 55 years, with a warming rate of about 0.25℃/10a. The warming is more rapid than the average values of the world and the Northern Hemisphere during the same period. The most evident warming occurred in winter and spring as expected. Northeast China, North China and Northwest China experienced more significant warming in terms of annual mean temperature, while a cooling trend in southwestern region reported in earlier studies is still continuing. Summer mean temperature in the middle and lower reaches of the Yangtze River also decreased in the last 55 years. 

Country-averaged surface air temperature anomaly series shows a warming of 0.80℃ or 0.08℃/10a over the past 100 years. Two warm periods, which occurred respectively in 1930s-1940s and since mid-1980s, can be identified, with 1946 and 1998 as the warmest years in the record. It is worth to note, however, that the annual surface air temperature anomalies of 1990’s are not significantly higher than those of 1940’s, implying the larger contribution from warming of the two cold periods centered respectively in the earliest years of the series and 1950s to the overall trend of temperature. Seasonal features of temperature change for the past century are characterized by the more rapid warming in winter and spring, with summer witnessing an insignificant cooling trend.

The analysis of free atmospheric temperature change using a 134-station dataset shows that no significant change in tropospheric temperature occurs during the past 45 years, but the temperature at upper troposphere and lower stratosphere decreases significantly. Trends of annual mean temperature at mid-to lower troposphere, upper troposphere and lower stratosphere are 0.05℃/10a, -0.17℃/10a and -0.22℃/10a respectively for the time period investigated. For period of 1979-2004, however, the trend of mid-to lower tropospheric temperature is 0.25℃/10a, much larger than that for the entire time period. 

It seems that the difference of changes between tropospheric and surface air temperature for the last 45 years is true. The difference is assumed to be due to the significant effect of urbanization on surface air temperature in the country. An analysis of urbanization effects on recorded trends of surface air temperature for North China supports this assumption. In this region, increase of annual mean temperature induced by urbanization for national basic and reference stations reaches 0.44℃ in the period of 1961-2000, accounting for 38% of the overall warming as recorded by these stations. A similar investigation of the entire country is underway, and it will produce a more complete picture of the recent surface air temperature change in the country. 

Even if the urbanization effect on surface air temperature trends is taken off from the country averaged air temperature series, the difference between the surface and upper air temperature changes is still significant, indicating that the obvious surface warming in China is true. The causes for the regional warming need to be further tackled. A preliminary investigation of the issue will be presented.
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