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Tab 1 Land use areas in the early 1970s and 2000 (unit: 10*hm?)
70 187 35 19 100 37 119 03 14 64 4 01 122 276 33
2000 7 49 76 71 71 01 106 40 599 5 46 328 276 33
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Fig. 3 Trend of annual observed runoff and rainfall Fig.4 Mean monthly rainfall in different phases
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Tab 2 The analysis result with Kendall method for monthly observed runoff and rainfall during 19612000

Kendall

1 2 4 5 6 7 8 9 10 11 12
-039-034 052 055 000 107 109 005 -046-091 -027 027 064
-036 007 173 066 052 128 -032-041 100 073 068 210 0 84
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Tab 3 Water supply for paddy field of irrigation areas from Chaersen Reservior

193 1994 19% 1996 1997 1998 1999 2000
( ) 6 2 6 98 7 68 9 53 10 00 10 00 10 00 9 60
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Fig 11 Comparison between observed and natural runoff during 1961~ 2000
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Variations in the hydrological cycle components and
their influencing factors in the middle and
upper reaches of Taoerhe River Basin
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4. Baicheng Bureau of Hydrology and Water Resources Survey, Jilin 137000, China)

Abstract: Taking the middle and upper T aoerhe River Basin as astudy area, this paper an-
alyzes variations of runoff, precipitation and temperature, etc. for the period 196F2000.
Time series analysis of characteristic parameters is used to examine the influences of cl
mate change and land use and land cover change (LUCC) on runoff. And the response of
runoff to water resources development (extraction for use) is estimated quantitatively
based on the comparison between the observed and natural runoff data of Taonan hydre-
logical station during 19612000. Some conclusions are drawn as follows: (1) The ob-
served mean annual runoff is 38. 2 m3/ s for the past four decades, showing a trend of de
crease— increase— decrease. T he interannual and seasonal variations of runoff are greatly
notable and the mean monthly runoff shows an unobvious trend according to the analysis
result with the Kendall method. Over the period, annual precipitation has increased slight
ly to 427 mm. Decembers mean precipitation has increased significantly by the analysis re-
sult with the Kendall method. The mean annual temperature is 5.48  with a much gres
ter value in the second half of the period ( 1986-2000); (2) The annual natural runoff is
positively correlated with annual precipitation, and negatively correlated with annual tem
perature, and these relationships become weaker over time. T herefore, the increase of an-
nual natural runoff coefficient under the same precipitation frequency may have mainly re-
sulted from the decreasing vegetation cover. A wet year would have more impact on runoff
than a dry year; (3) Water resources development decrease the annual runoff depth by 21.
2 mm during the period 1986-2000, accounting for 37. 1% of the mean annual natural run-

off over the 40 years.

Key words: hy drological cycle; climate change; land use and land cover change; water re-

sources development; T aoerhe River Basin
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Fig.2 Spatial distribution of land use in the early 1970s and 2000
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Fig.3 Land-use/cover clssification map Fig.4 Soil type map



