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Analysis of Spatial and Temporal Characteristics of Annual mean Surface Temperature in Northwest China

CHEN Xiao-xiao,SUN Bi-yun,HUA Wei"“ (School of Atmospheric Sciences,Joint Laboratory of Climate and Environment Change, Plateau
Atmosphere and Environment Key Laboratory of Sichuan Province ,Chengdu University of Information Technology ,Chengdu,Sichuan 610225)
Abstract On basis of the monthly surface temperature data collected from 136 observational stations in Northwest China(NWC) during 1960 —
2004 , the methods of principal component analysis,rotated principal component analysis and wavelet analysis were used to analyze the spatial and
temporal characteristics of annual mean surface temperature in NWC. The results showed that the annual mean surface temperature in NWC in the
past 45 years was obviously increasing,and the spatial distribution of the warming was more complicated. High temperature zone and low tempera-
ture area staggered distribution, the annual mean surface temperature decreased in Shanxi, Gansu and northeast and south of Xinjiang and in-
creased in Qinghai and north of Xinjiang. The empirical results showed that the first eigenvector showed the consistent high or low of annual mean
surface temperature in entire NWC,and the second eigenvectors showed the annual mean surface temperature in eastern NWC are opposite with
western NWC, vice versa;the third eigenvectors showed the annual mean surface temperature in mid NWC were opposite with eastern and western
NWC, respectively. Rotational experience orthogonal decomposition revealed that the surface temperature abnormal area could be divided into fifth
sub regions: eastern NWC,northern NWC,mid NWC, southern Xinjiang and mid Xinjiang. The eastern NWC,mid NWC and mid Xinjiang showed
high-low-high process,northern NWC and southern Xinjiang were the same increase trend. All the sub regions exist 8 ~ 16 years or 16 ~32 years
periodic oscillations,only the northern NWC exist 4 ~8 years periodic oscillation.
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Fig.1 Spatial distribution (a) and trend correlation coefficient (b) of annual mean surface temperaturein in Northwest China from 1960 to

2004
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Table 1 The contribution percentage of the first ten modes to total va-

riance %

Jie5 i Before the rotation Tie#% 5 After the rotation

¥ J7 2 TRk Zitoimk 75 2 BTk Zitoimk

No. Variance Cumulative Variance Cumulative
contribution contribution contribution contribution

1 59.08 59.08 23.88 23.88

2 7.84 66.92 16.55 40.43

3 5.73 72.65 12.18 52.61

4 3.72 76.37 21.33 73.94

5 2.65 79.02 3.23 77.17

6 2.11 81.13 2.95 80. 12

7 1.92 83.05 1.75 81.87

8 1.40 84.45 1.72 83.59

9 1.39 85.84 1.84 85.43

10 1.22 87.06 1.63 87.06
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Fig.2 The spatial distribution of the first (a) second (b),third (¢) modal of annual mean surface temperature in Northwest China from

1960 to 2004
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Fig.3 The spatial distribution of the first (a) ,second (b) ,third (c
in Northwest China from 1960 to 2004
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Fig.4 Change of annual mean surface temperature of the representative stations in Northwest China from 1960 to 2004
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Fig.5 Wavelet index distribution of annual mean surface temperature of the representative stations in Northwest China from 1960 to 2004
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