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Response of shallow geotemperature to global change over Qinghai Lake basin from 1961 to 2007

LI Yue-tan', LI Xiao-yan', CUI Bu-li', SUN Jiu-hu’
(1. State Key Laboratory of Earth Surface Processes, Beijing 100875, China;
2. Shandong Provincial Land Surveying and Mapping Institute, Ji'nan 250013, China)

Abstract: The changing tendency and abrupt change of annual and seasonal shallow geotemperature over
Qinghai lake basin were investigated in this paper with the obsvervational data from 8 meteorological
stations during the period of 1961—2007 using modern statistical diagnostic methods, such as the linear
trend annlysis. The results show that the increasing tendency of mean geotemperature at diffenent depth
can be seen in all the stations over Qinghai lake basin, with the increasing rate of 0.30~0.60 C-(10a)",
0.22~0.51°C-(10a)", 0.28~0.58°C+(10a)", 0.30~0.59°C-(10a)" and 0.32~0.59°C-(10a)" respectively. In terms
of average over Qinghai lake basin, the annual shallow geotemperature increased significantly during
the last 47 years, with an increasing rate of 0.35~0.52°C -(10a)”, the increasing rate had a minimum in
winter and a maximum in spring and summer, and the increasing tendency of the increasing rate can
also be found in the region, the seasonal and annual mean shallow geotemperature of most stations over
Qinghai lake basin increased significantly, the seasonal and annual geotemperature was equal to and
even lager than the air temperature of the same period. The annual mean geotemperature of Dulan station
had and fluctuant increasing tendency from 1960s to 1980s, while all of the other station had the decadal
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increase; the geotemperature was lower in the 1960s and 1970s, normal in the 1980s, and higher in the

1990s and especially after the year of 2000. The annual and seasonal shallow mean geotemperature had

no abrupt change in Tianjun, Dulan and Haiyan, but the abrupt change occurred in other stations in the

year of El Nifio or La Nifia happened, and this means the changing of the shallow geotemperature over

Qinghai lake basin was significantly affected by ENSO.

Key words: Qinghai lake basin; shallow temperature; changing tendency; climate abtupt change; global

change
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Fig.1

The distribution of meteorological station over Qinghai lake basin
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Table 1 The anomaly of decadal mean aunual and seasonal shallow geotemperatures
over Qinghai lake basin from 1961 to 2007
I ] FAR ME ORIR NI 5w s R S0
1961—1969 —-0.82 -0.70 —-0.63 -l.66 —0.13 -035 —0.74 —1.11
1970—1979  -0.70 —-0.06 —-0.03 —092 -043 -0.60 —0.83 —0.79
K 1980—1989  -0.33 —0.09 -045 -038 —042 -0.64 -021 —0.19
1990—1999 0.81 0.02 0.55 1.50 0.74 0.67 0.69 0.94
2000—2007 1.21 0.95 0.62 1.62 0.27 1.12 1.27 1.29
1961—1969  -0.08 -1.00 -0.82 —-099 -0.03 -1.06 —-0.72 -1.07
1970—1979  —0.64 048 -033 038 —-0.56 —-090 —0.67 —0.65
K 1980—1989  -0.70 —0.01 -0.63 024 -027 -035 —0.18 —0.25
1990—1999 0.34 0.22 0.79 0.43 0.34 0.80 0.48 0.72
2000—2007 1.35 1.46 1.14 1.36 0.65 1.75 1.27 1.44
1961—1969 -0.59 -1.03 -0.88 -0.79 —0.73 —-0.56 —-030 —0.56
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1970—1979  —0.02 -042 -021 —0.20 —0.06 0.12 —0.16 0.22
1980—1989  —0.05  —0.14 0.15 0.27 -0.27  —0.09 0.14 —0.66
1990—1999  —0.01 0.59 0.31 0.21 0.36 —0.13 0.05 —0.16
2000—2007 1.08 1.25 0.69 0.82 0.86 0.46 0.48 0.95
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1970—1979 046 —-035 -023 041 —-026 047 053 042
G 1980—1989  —-0.24 -0.07 -024 —-0.16 —034 -029 —0.06 —0.34
1990—1999 0.36 0.36 0.57 0.67 0.47 0.45 0.38 0.48
2000—2007 1.09 1.17 0.79 1.14 0.63 1.03 0.87 1.17
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Table 2 Abrupt change years of annual and seaonal mean shallow geotemperatures over Qinghai Lake basin
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