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1 1961 —2004
Table 1 Comparison of annual mean temperature war ming rates between urban areasand
suburbs in Southwest China for 1961 —2004
/ (__/10a) / (__/10a) /( I %
0. 0405 - 0.0067 0.0472 100
0.1911 0.0644 0.1268 66.3
0.4220 0.2002 0.2218 52.6
0.1627 0. 0569 0.1057 65.0
0.2041 0.0787 0.1254 61.4
0.05
, 0.047 /10a 0.222 /10a )
, 0.125 /10a, )
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Fig.3 Comparisons of annua mean temperature changes between urban stations and suburbs stationsin the
Southwest Chinafor 1961 —2004(thick lines: urban areas; thin lines: suburbs; dashed lines: linear trends)
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Table 2

2 1961 —2004

Trends of surface air temperature, the heat idand warming rates of city station and reference/ basic station
and their contributions to mean temperature change in Southwest China for 1961 —2004

/

/( /10a) /( /10a) /( /10a) | % /( /10a) /( /10ad) | % /( /10a) /( /104) | %
0.1978 0.2089 0.0111 53 0.2849 0.0871 30.6 0.2545 0.0567 22.3
- 0.0090 - 0.0000 0. 0090 100 0.0831 0.0921 100 0.0489 0.0579 100
0.0020 0.0076 0. 0056 73.7 0.0699 0.0679 97.1 0.0483 0.0463 95.9
0.0692 0.1016 0.0324 31.9 0.1658 0.0966 58.3 0.1224 0.0532 43.5
0.0632 0.0789 0. 0157 19.9 0.1492 0.0860 57.6 0.1156 0.0524 45.3
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Fig.5 Monthly change of the urban warming rates of
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Change of Urban Heat Idand Intensity and Its Effect on Surface Mean
Air Temperature Records in Southwest China

Tang Guoli  Ren Guoyu Zhou Jiangxing

(L aboratory for Climate Studies, National Climate Center, Beijing 100081)
Abstract

The surface air temperature records are obvioudy affected by the urbanization in China. The changes
of the surface air temperaturein Southwest China lag behind the countrywide changes, and air temperature
records at some stations even show a dropping trend. It isimportant to understand the detailed features of
surface air temperature change trends and the effect on them of urban development for different stationsin
that region. Usng a data set of monthly mean temperature from 322 stations and corresponding population
data, the surface air temperature change trends and the &fect of urbanization development on mean surface
air temperature records in towns and cities in Southwest China during 1961 —2004 are analyzed. Quality
control and inhomogeneity adjustment are made for air temperature data. On the bass of calculating air
temperature change trends of towns and cities at national reference/ baseline stations and rural stations, the
extent and relative contribution proportion of urbanization effect are obtained by comparing the differences
between the change trends of various stations and rural stations. Results show that there are warming
trends of surface air temperature for each of the station groups. The warming rates in towns and cities,
and national stations are greater than those in rural areas. In annual mean surface air temperature records
in towns and cities, and national stations, urban warming rates are estimated as 0. 086 /10a and
0.052 /10a respectively, and their contributions to overall annual mean temperature change are 57.6 %
and 45. 3 % respectively. Compared with the other regionsin China, the warming rates of temperature and
the urban warming ratesin Southwest China are relatively low. Although the change of the average heat
idand intensity in thisregionis smaller than thosein quite a number of regionsin China, the contributions
of urban warming to the overall mean temperature change trends are generally larger as a result of thisfea
ture.

In addition, there are obvious season changesin urban warming rates, with the urban warming rates
inautumn, spring or winter being the largest and second respectively , and that in summer the smallest.
However , the largest contributions (100 %) of urban warming to mean temperature in seasons are in
spring, second to which are the contributionsin summer of 73 % and above. Those in autumn and winter
are relatively smaller.

Key words: Southwest China; surface air temperature; urban heat idand effect ; climate change



