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Table 1 Annual distribution of precipitation at the representative stations in the Irtysh River Basin

/mm

/mm 2 3 4 5 6 7 8 9 10 11 12

4.6 306.1 9.7 11.3 16.4 30.5 394 33.7 4.2 25.3 26.7 28.1 23.8 17.0
3.0 266.5 13.2 139 15.6 17.5 249 294 39.2 28.9 18.5 23.4 24.1 17.9
6.6 353.3 14.3 10.2  10.9 19.7 31.5 52.2 67.3 50.1 32.7 26.6 21.5 16.3
5.2 448.3 18.4 14.2 15.7 22.1 41.2 57.2  73.5 66.4 49.5 36.8 30.4 22.9
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6~9 40% ~ 60% 7 14% ~ 19%
1 2 3% ~5% .
1.2
2 200 ~ 500 mm C, 0.21~0.27
2.9~39
2

Table 2 The characteristic value of precipitation at the representative stations in the Irtysh River Basin

/mm C, Cc./C, /mm /mm
305 0.25 2 487.2 168.5 2.9
264 0.27 2 399.7 102.9 3.9
351 0.25 2 585.6 192.2 3.0
455 0.21 2 672.2 217.1 3.1
1.3
3. 3 20 50 4
60 +10% 70 10%
80 +8% 1990 ~ 1995 20%
3
Table 3 Mean value and anomaly of precipitation during different periods at the representative stations in the Irtysh River Basin
1950 ~ 1959 1960 ~ 1969 1970 ~ 1979 1980 ~ 1989 1990 ~ 1995
/mm /% /mm / % /mm /% /mm /% /mm /%
277.1 -9.7 320.4 4.4 285.6 -6.9 331.3 8.0 346.2 12.8
205.1 -21.5 281.8 7.9 273.8 4.8 253.4 -3.0 312.5 19.6
300.5 -18.6 354.0 -4.1 407.3 10.3 395.8 7.2 430.4 16.5
406.4 -9.2 429.5 -4.0 4941 10.4 438.2 -2.1 456.6 2.0
1.4
5 12.5%
12.5% ~37.5% 37.5% ~ 62.5% 62.5% ~ 87.5% 87.5%
4 . 4 48 4 10% 27 %
25% 23% 15%
4
Table 4 Frequencies of annual precipitation in a wet year normal year and dry year in the Irtysh River Basin
/% /% /% /% /%
5 10.4 14 29.2 11 22.9 12 25.0 6 12.5
5 10.4 11 22.9 14 29.2 11 22.9 7 14.6
6 12.5 12 25.0 14 29.2 10 20.8 6 12.5
4 8.3 14 29.2 10 20.8 11 22.9 9 18.8
1.5
P<37.5% P >62.5%
K K 5 5
4 3 4 K 1.20~1.32 3~5 K

0.68 ~0.85
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5
Table 5 Annual precipitation in continuous wet years and continuous dry years in the Irtysh River Basin
/mm K /mm K
1992 ~ 1994 3 406.2 1.32 1974 ~ 1978 5 224.1 0.73
1966 ~ 1968 3 337.4 1.29 1948 ~ 1951 4 177.0 0.68
1977 ~ 1979 3 467.2 1.27 1951 ~ 1955 5 252.0 0.68
1969 ~ 1972 4 536.9 1.20 1958 ~ 1960 3 382.4 0.85
2
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6~8 9-~11 12 ~ 2 Table 6 Trend of seasonal precipitation at the representative
6 6 stations in the Irtysh River Basin mm/a
- 0.013 mm/a
—0.004 /a 0.002 -0.013 0.116 0.002
-0.004 0.047 0.050 0.050
0.068 0.003 0.138 0.127
0.032 ~0.138 mm/a 0.034 0.071  0.032 0.014
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0.071 mm/a
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7
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Table 7 The characteristic value of temperature at the representative stations in the Irtysh River Basin
/C /C /C /C C, c/C,
1948 ~ 1995 6.3 1.9 4.4 4.4 0.27 2.0
1926 ~ 1995 5.8 0.0 5.8 3.4 0.34 2.0
1928 ~ 1995 3.5 -1.4 4.9 1.0 1.16 2.0
1931 ~ 1995 2.8 -3.0 5.8 0.4 3.74 2.0
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Fig.2 The inter-annual variation of the average yearly temperature at the representative stations in the Irtysh River Basin
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4 8

Table 8 The trend test of the annual average temperature

a. 200 ~ 500 mm at the representative stations in the Irtysh River Basin
U
c, 0.21 2.595
~0.27 1.343
3.737
0.125
b. 1948 ~ 1995 v 0.05.
C.
. J. 1999 54 6 21-28.
2 VOGTMANN H DOBRETSOV N. Transboundary water resources strategies for regional security and ecological stability M .
Netherlands  Kluwer Academic Publishers 2005.
3 M . 2000.
4 J. 1993 12 4 85-95.
5 . 500 J. 2003 23 2 77-83.
6 . M . 1997.
7 KENDALL M G.Rank correlation method M .London Charles Griffin 1975.
8  LIBISELLER C GRIMVALL A. Performance of partial Mann-Kendall test for trend detection in the presence of covariates J .

Environmetrics 2002 13 1 71-84.
9 MANN H B. Non-parametric test of randomness against trend J . Econometrica 1945 13 245-259.
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Characteristics and trends of change in the climate
of the Irtysh River Basin

LI Jie' > XIA Zi-qiang' > GUO Li-dan' > WANG Xia’
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Abstract Using an anomaly analytical method a five-year moving average method the Kendall test method and a
hydrological statistical method this paper analyzed monthly precipitation and temperature data from 4 stations Zaysan

Semipalatinsk Omsk and Tobolsk from 1948 to 1995 in order to identify characteristics and trends of change in the
climate of the Irtysh River Basin. The results indicate that the average yearly precipitation in this basin is between
200 mm and 500 mm precipitation is mainly concentrated in the summer and autumn the precipitation in the lower
reaches was much higher than in the upper reaches during the study period but the inter-annual variation was higher in
the upper reaches the average annual temperature dropped from the upper reaches to the lower reaches but the inter-
annual variation of temperature in the lower reaches was higher and the annual and seasonal precipitation and annual

temperature increased on the whole from 1948 to 1995.

Key words precipitation temperature climatic change the Irtysh River Basin





