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.20 70 88.2% 10.3% 1.5% 20
90 69.2% 20.7% 10.1%.
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730037 km? 20 90
3000 m’/s 44", 1 1946 ~ 1998 40 ~ 50
800 1000 2000 m>/s 18.1% ~33.4% 40.8% ~ 51.8%
64.2% ~76.4% .9
800 1000 2000m’/s 187 271  348d 51.2% 74.2%  95.2%
2000m*/s 50 86d 90 17d 3000m’/s 40 300d
90 361d 82% 99% .
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Table 1 Statistics of daily discharge at Huayuankou Station in various periods !
<800m*/s <1000m>/s <2000m’/s <3000m’/s
/d /% /d /% /d /% /d /%
1946 ~ 1949 66 18.1 149 40.8 244 64.2 300 82.1
1950 ~ 1959 122 33.4 189 51.8 279 76.4 330 90.5
1960 ~ 1969 108 29.6 151 41.4 262 71.7 312 85.6
1970 ~ 1979 141 38.6 210 57.5 311 85.3 340 93.2
1980 ~ 1989 134 36.7 211 57.8 304 83.3 333 91.2
1990 ~ 1998 187 51.2 271 74.2 348 95.2 361 98.9
7~10
.2
688 421km’ 1960 7~10
60. 8% 8 1 6.2
1960 ~ 1986 7~10 56%
9 4.8 1986 ~ 1997
47% 3.6.
. 2a b 1994 71783 k'
10418 km? 6
67.2 % 83.8%
2 1
Table 2 Distribution of observed monthly runoff at Sanmenxia Station on the Yellow River within a year ! %
1 2 3 4 5 6 7 8 9 10 11 12 7~10
1919~1959 2.9 3.3 4.9 5.2 5.4 6.4 14 18.1 15.6 13.2 7.5 3.6 60.8
1960~ 1968 2.6 2.4 7.1 6.3 7.4 5.8 10.9 15.2 15.2 14.6 8.4 4.3 55.8
1969 ~ 1985 3.7 3.4 7.1 6.6 6.3 5.0 10.7 14.6 16.2 14.7 7.2 4.6 56.2
1986 ~1997 4.6 5.7 8.9 8.9 6.9 6.3 10.9 16.5 12.9 6.7 5.6 6.0 47.0

3.2 3.4 6.0 6.0 6.0 6.0 12.6  16.8 15.4 13.0 7.4 4.1 57.8
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Fig.2 Comparison between natural and observed monthly runoff in 1994
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Fig.3 Variations of annual precipitation observed runoff and runoff coefficient
at Xiaoheyan Station in the Laohahe River Catchment from 1955 to 1998
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Table 3 Comparison of runoff generated by the same order of precipitation in the upstream
of Xiaoheyan Station over the Lachahe River Catchment in different years

10 mm
/mm /mm

1959 652.5 154.3 0.85 0.62
1962 649.6 129 0.76 0.60
1979 590.9 75.8 0.76 0.56
1957 467.6 75.8 0.82 0.60
1969 484.0 45.6 0.82 0.57
1976 476.9 28.2 0.76 0.48
1960 399.3 47.4 0.82 0.59
1972 396.7 28.6 0.78 0.58

1983 409.9 8.4 0.75 0.48
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Fig.4 Inter-decade variation of annual runoff at Sanmenxia Station on the middle reach
of the Yellow River from 1470 to 1990 >
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Fig.5 Inter-decade variation of precipitation and runoff in the Yellow River Basin from 1950 s to 1990’ s !
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Fig.6 Variation of annual precipitation runoff and water consumption in Jilin Province from 1956 to 1999
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Fig.7 Annual natural runoff at Sanmenxia Station in the Yellow River Basin from 1470 to 1990 >
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Impacts of Human Activities on River Runoff in North China

REN Li-liang' ZHANG Wei* LI Chun-hong' WANG Mei-rong'
1. College of Water Resources and Environment Hohai Univ. Nanjing 210098  China
2 Bureau of Hydrology —Inner Mongolia Autonomous Region —Huhhot 010010  China

Abstract The Yellow River the Haihe River the Liaohe River and the Songhuajiang River in the northermn area of
China are selected as the regions for the study. According to the long-term observed data the impacts are analyzed of
human activities on river runoff in different spatio-temporal scales including daily monthly annual inter-decade
variations. The driving forces causing the change of annual runoff in the river basins are also analyzed. It is concluded
that the amount of downstream flow in North China depends on precipitation over catchments and water consumption from
the upstream. The amount of river runoff has a tendency of decrease in terms of natural basins and administrative regions.

River discharge decreases more rapidly in arid or semi-arid areas than in humid areas.

Key words river runoff water resources surface water driving force





