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Variation characteristics of precipitation over Irtysh River Basin
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Abstract With the precipitation data from four hydrological and meteorological stations Zaysan Semipalatinsk Omsk

and Thapa in the Irtysh River Basin from 1936 to 2005 the five-year moving average method the Mann-Kendall
method the Morlet wavelet analysis method and the R/S analysis method were used to analyze the variation
characteristics of precipitation at these stations. The results show that the annual precipitation had an increasing trend at
the four stations and a significant upward trend at the Omsk and Thapa stations had the annual precipitation series had
significant periodic variation and three evident characteristic time scales of annual precipitation variation with periods of
4a 7~9a and 11 ~13a and the characteristic time scale of 11 ~ 13 a was a dominant period and based on the Hurst
values precipitation at the Omsk Station will have a downward trend at some time in the future while the precipitation at

the other three stations will still have an upward trend.
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Fig. 2 Annual precipitation variation in Irtysh River Basin
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Table 1 Annual precipitation decadal anomalies during different periods in Irtysh River Basin mm
1940— 1950— 1960— 1970— 1980— 1990— 2000—
1949 1959 1969 1979 1989 1999 2005
-12.4 -35.0 14.4 -19.5 24.0 20.4 7.2
-6.9 -37.0 15.4 7.4 -13.0 11.0 43.2
-43.0 -67.5 -13.9 39.3 27.8 31.0 69.4
-16.4 -39.4 -6.3 34.5 14.6 11.9 41.8
4
4 7
14% ~ 18% 1 3 2
3% ~5% 60% ~ 70% 4
40% ~ 60% 4—7 5—8 6—9
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2.2
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3 Mann-Kendall
Fig. 3 Mann-Kendall test results of precipitation trends during different periods
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Fig. 4 Time-frequency distributions of real parts of wavelet transform of annual precipitation anomalies in Irtysh River Basin
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Fig. 5 Variances of wavelet transform coefficients of annual precipitation anomalies in Irtysh River Basin
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Table 2 Analysis results of R/S method for
R/S Hurst 4 precipitation
Hurst
R/S Hurst 0.495
2 2 Hurst 0.697
0.853
0.5 0.769
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