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Characteristics of temperature variation in lake zones of Central Asia
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1. Research Institute of International Rivers Research Academy of Hohai University Nanjing 210098  China
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Abstract Based on observed daily temperature data from the meteorological stations of five lakes in Central
Asia in the middle and late 20th century and the early 21th century the Caspian Sea Aral Sea Balkhash
Lake Alar Lake and Zaysan Lake ranked from low latitudes to high latitudes the anomaly analytical
method the five-year moving average method the Spearman test method the Mann-Kendall test method and
the hydrological statistical method were used to identify the characteristics of temperature change trends and
the significance of the trends. The results show that the annual average temperature had an increasing trend at
the five stations and the higher the latitude was the more significant the increasing trend was. On the whole

the temperature throughout the region had an increasing trend. The warming process mainly occurred in winter.
The annual minimum temperature increased significantly and the annual maximum temperature also had an

increasing trend which was not significant.
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2.43C 7% 0.04<C 1882—2006
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Table 1 Statistical characteristics of annual average temperatures at five stations

/

C Cc/C
/C /C K C /C ' o
1882—2006 13.97 10.43 1.34 3.55 12.01 0.06 2
1942—1992 13.97 10.57 1.32 3.41 12.07 0.06 2
1932—2005 10.76 5.39 2.00 5.37 7.77 0.16 2
1936—2005 7.96 3.59 2.22 4.37 5.69 0.16 2
1949—2005 8.89 4.89 1.82 4.00 7.06 0.14 2
1936—2005 6.50 1.94 3.35 4.56 4.41 0.25 2
2
Table 2 Trend tests of changes of annual average temperatures at five stations
/
171 Ry Ul Ry G ot
1882—2006 1.63 2.01 1.56 1.96 0.001
1942—1992 1.49 2.01 1.50 1.96 -0.010
1932—2005 5.49 2.01 4.91 1.96 0.030
1936—2005 3.45 2.01 3.41 1.96 0.040
1949—2005 5.74 2.01 4.84 1.96 0.040
1936—2005 4.67 2.01 4.11 1.96 0.040
I T1 Spearman Ul Kendall Ry Ry Spearman  Kendall
3 20 70
70 70 70 70
70
- P Uu 4 U
Ul < Uyopsn=1.96 . 4 20
70 . 20 70
3 20 30 4
Table 3 Anomaly of average temperatures at five
Y 8 pe Table 4 Analysis results of change points
stations during different decades after 1930s C
30 40 50 60 70 80 90 21
U
-0.02 -0.13 -0.15 0.22 0.00 0.35 -0.14 0.50 1978 1.98 1.96
-0.85 -0.31 -0.82-0.40 -0.08 0.47 0.67 1.92 1976 4.63 1.96
-0.81 -0.04 -0.43-0.20 -0.40 0.44 0.28 0.95 1977 4.39 1.96
-1.01 -0.51 0.28 0.19 0.43 1.01 1970 4.43 1.96
-1.06 -0.08 -0.85-0.36 -0.02 0.29 0.93 0.88 1976 4.32 1.96

2.2 20 70
20 70 70 2.
2 5 70
70 70
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Fig. 2 Variation of monthly average temperatures at five stations before and after 1970s
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Fig. 3 Five-year moving average processes of annual temperatures in winter and their trends at five stations
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Table 5 Change trends of seasonal average temperatures and their significances at five stations
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Table 6 Change trends of average temperatures in months with
maximum and minimum temperatures and their significances at five stations
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Fig. 4 Five-year moving processes of annual maximum temperatures and their trends at five stations
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Fig. 5 Five-year moving processes of annual minimum temperatures and their trends at five stations



Table 7 Non-parameter tests of annual maximum

and minimum temperatures at five stations

Spearman Kendall Spearman Kendall Spearman Kendall
7.
7
8 20 70 70 0.1C 4
1.11°C 3.74C 0~2.7%C 5
1.2C 3.9C
8 20 70
Table 8 Statistical results of annual maximum and minimum temperatures at five stations before and af
/C /C /C C
70 70 70 70 70 70 70 70
34.38 34.29 -15.34 -14.23 37.60 38.70 -26.50 -22.60
38.99 41.14 -31.60 -28.93 42.90 44.80 —-37.90 -36.70
36.83 36.84 -32.81 —-31.45 40.90 40.90 -41.20 -38.70
37.79 39.07 -35.55 -31.80 40.90 43.60 -43.70 -41.10
36.76 37.69 —-34.40 -32.11 40.20 42.00 -40.90 —-39.40
20 70 70
3
5
1936—2005
2.43°C 7% 2%
20 70
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