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Table 1 Physico-geographical regionalization in the Tibetan Plateau and the distribution of the meteorological stations
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Fig.2 Regional interannual variation (a) and corresponding moving t-test (b) and rate of linear tendency (c)

of annual mean temperature in the Tibetan Plateau in 1971-2008
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Table 2 Regional interdecadal variation of annual mean temperature (mean value) (‘C) in the Tibetan Plateau

[X 3, 1971~1980 4F 1981~1990 4 1991~2000 4 2001~2008 4F- 1971~2000 4F-
I 3.26 3.46 4.03 4.67 3.58

11 1.89 2.00 2.47 3.01 2.12

111 -3.97 -4.08 -3.59 -2.85 -3.88

v 0.22 0.46 0.68 1.44 0.45

\% -0.65 -0.46 -0.31 0.34 -0.47

VI 7.90 7.99 8.13 8.62 8.01
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Table 3 Regional annual available precipitation of different periods

in the Tibetan Plateau

X3 IR AE TR FH B /K St (mm, J8941)
1971~19854F 9.0
1986~1994 4F 15.9
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1971~19804F 137.9
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" 1991~2000 4F 134.0
2001~2008 4F 149.1
1971~1980 4 159.0
1981~1990 4f 166.1
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Fig.5 Correlation between water volume fluctuation of Qinghai Lake and available precipitation (a) and climatic elements in 1981-2000 (b),

Interannual variation of water level of Qinghai Lake in 1956-1990(c)
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Table 4 Estimated results of water balance of Qinghai Lake in the 1980s and 1990s (mean value)

WA AR (EdR i IR K WA KA IRALAZAY
(km”) (10'm») (10'm» (10'm» (10°'m" (cm)
1981~1990 4 4313.3 16.88 15.76 33.60 -0.95 -22
1991~2000 1 4277.8 14.38 14.13 34.47 -6.00 -13.9
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Table 5 Chemical composition of water of Zige Tangco Lake in 1999 and 2006

IR JE/ (mg/L)

I i) - Ak FE (/L)
Na’ K Mg* Ca” Ccr- SO~ COy~ HCO,~
1999 4= 12164 749 119 25 1497 8026 3350 14584 40.52
2006 4F 7426 520 111 2.5 1020 4850 4540 2450 20.92
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Climate Change and Its Impact on the Lake Environment
in the Tibetan Plateau in 1971-2008

JIANG Yong-jian"?, LI Shi-jie"’, SHEN De-fu’, CHEN Wei', JIN Chuan-fang"*

(1.State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy
of Sciences, Nanjing, Jiangsu 210008, China; 2.Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang, Guizhou 550002, China; 4.College of Urban
Construction and Environment, Anhui Science and Technology University, Chuzhou, Anhui 233100,China)

Abstract: Regional climate changes in different regions in the Tibetan Plateau in 1971-2008 are analyzed based
on the monthly temperature and precipitation data from 52 meteorological stations. Regional weighted average
values of meteorological elements are calculated by factor analysis. Rate of linear tendency and moving t-test
are used to indicate the change trends and detect abrupt changes of meteorological elements respectively. Be-
sides, lake environment changes in the Tibetan Plateau are discussed as the responses to the regional climate
changes. The results show that the annual mean temperature has continued to rise at the rate of 0.22-0.49°C/
10a in all the subregions in the Tibetan Plateau in recent 40 years, the increase of annual mean temperature is
particularly significant in the Qaidam region with a warming rate of 0.49 "C/10a. The annual mean temperature
experienced two abrupt changes from low to high in 1987 and 1998 respectively and the latter is more signifi-
cant than the former. The interannual variations of annual available precipitation show some differences among
the subregions in the Tibetan Plateau, an overall trend of humidification is found in the Qaidam region and the
east part of south Qiangtang Plateau in the northern Tibet. The variation of lake environment is affected by the
climate change in the Tibetan Plateau notably. The increase and decrease of lake water volume are correspond-
ing with humid and dry period of climate. Climatic condition has shifted from warm-dry to warm-humid since
the late 20th century or early 21st century in Qinghai, the northern and southern Tibet. In some large lakes such
as Qinghai Lake, Eling Lake, Donggi Conag Lake and Zige Tangco Lake in the Tibetan Plateau, water level
has risen and water ion concentration has decreased in recent years, which reflects the increase of lake water
volume under the warm-humid climatic conditions.

Key words: Tibetan Plateau; climate change; lake environment; regional difference



