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Change in Free Atmospheric Temperature over China During 1961 —2004

WAN G Ying' and REN Guo- YU’

1 Climatic Data Center, National Meteorological |Information Center, Beijing 100081
2 Laboratory for Climate Studies, National Climate Center, China Meteorological Administration,
Beijing 100081

Abstract China owns a dense and relatively reliable observation network of free atmospheric temperature, which
consists of 134 stations across the country. Using this set of data, we analyzed variation of temperature of the period
1961 - 2004 for mid-to lower layer of troposphere (850 - 400 hPa) , upper layer of troposphere (300 - 150 hPa) ,
and lower layer of stratosphere (100 - 50 hPa) , and compared them with the observed change of surface air tempera
ture during the same period The result shows that no significant change in tropospheric temperature had occurred
since 1961, but the temperature at lower stratosphere had decreased obvioudy. Rates of change of temperature at
mid-to lower troposphere, upper troposphere and lower stratosphereare0. 05 /10a, - 0.17 /10aand - O 22
/10 a respectively. The change in tropospheric temperature is much smaller than those reported for the other re-
gions of the world For period of 1979 - 2004, however , the trend of mid-to lower tropospheric temperature is 0. 25
/10 a, much larger than that for the longer time period, and aso larger than those generally reported for global
and northern hemispheric average Problems with data have been discussed, but they could not be too serious It is
therefore concluded that the difference of changes between tropospheric and surface air temperature for period of
1961 - 2004 isin deed true, and this obvioudy further complicates the detection and attribution of the regiona cli-
mate change
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1
Table 1 Upper and lower bound temperature valuesfor iden-
tifying error recordsfor layers of free atmosphere

P/ hPa Trnin/ Tmax/
p <300 - 100 0
1961 134 300 < p <400 - 100 0
400 < p <500 - 90 5
' ! 500 < p<600 -9 13
600 < p < 700 - 90 20
, 20 60 , 700 < p<800 - 90 27
, 800 < p < 900 - 90 34
: 1979 , 900 < p <1000 - 90 60
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Fig 1 Changesin annua mean temperature at lower to-mid troposphere (lower) , upper troposphere (middle) and lower stratosphere (upper)
over Chinafrom 1961 to 2004
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Fig 2 Changesin seasona temperature (January , April , July, and October) at lower and mid troposphere (left) , upper troposphere (mid-
dle) and lower stratosphere (right) over Chinafrom 1961 to 2004
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Fig 3 Changesin annua mean temperature for varied latitude belts at lower and mid troposphere (l€ft) , upper troposphere (midde) and

lower stratosphere (right) over Chinafrom 1961 to 2004

2
Table 2 Rates of change of annual mean temperature for varied latitude beltsat lower and mid troposphere, upper troposphere
and lower stratosphere over China from 1961 to 2004 /10 a
40°N North of 40°N 30 40°N 30°N South of 30°N

Lower and mid troposphere 0. 08 0 04 0. 01

Upper troposphere -0 19 -0 18 -0 10

Lower stratosphere - 013 - 023 - 0.30
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33
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Fig 4 Ratesof change of annua mean temperature for lower and mid troposphere (lower) , upper troposphere (middie) and lower strato-

sphere (upper) over China
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Fig 5 Comparison of annua mean temperature anomalies between lower and mid troposphere and surface over Chinafor 1961 —2004
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Table 3 Corréation coefficients of annual mean temperature among different layers of free atmosphere over China

Surface

Lower and mid

Upper troposphere

Lower stratosphere

, 0 27, )

troposphere
Surface 1
Lower and mid troposphere 0. 64 1
Upper troposphere -0 32 0 27 1
Lower stratosphere - 049 - 042 0. 19 1
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Fig 6 Changesin annual mean temperature at lower and-mid troposphere (lower) , upper troposphere (middle) and lower stratosphere (up-

per) over Chinafrom 1979 to 2004
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