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Fig-1 Statistics of flow breaking at several gauging stationsalong the lower Y ellow River
( ) /a
/km
1972 4.23 6.29 3 15 4 19 310
6.20 6.25 1 5 1 6
1974 5.14 7.11 2 18 2 20 316
6. 27 7.6 1 8 2 10
1975 5.31 6.27 2 11 2 13 278
6.22 6.25 1 2 2 4
1976 5.18 5.25 1 6 2 8 166
1978 6.3 6.27 4 5 104
1979 5.27 7.9 2 19 2 21 278
6.29 7.3 1 4 1 5
1980 5.14 8.24 3 4 4 8 104
1981 5.17 6.29 5 26 10 36 662
6.21 6.27 1 14 2 16
6.15 6.26 1 11 1 12
6.14 6.25 1 10 2 12
6.12 6. 22 1 9 2 11
6.15 6. 16 1 2 2
1982 6.8 6.17 1 2 10 278
6.9 6.11 1 2 3
1983 6. 26 6.30 1 2 5 104
1987 10.1 10.17 2 14 3 17 216
1988 6.27 7.1 2 3 2 5 150
1989 4.4 7.14 3 19 5 24 277
1991 5.15 6.1 2 13 3 16 131
1992 3.16 8.1 5 73 10 83 303
6.3 7.18 4 29 2 31
1993 2.13 10.12 5 49 11 60 278
6.14 6.14 1 1 1
1994 4.3 10. 16 4 66 8 74 380
5.30 10.8 2 27 2 29
1995 3.4 7.23 3 117 5 122 683
3.25 7.23 2 74 3 77
5.18 5.21 2 59 3 62
5.22 7.20 3 46 6 52
7.7 7.17 1 7 1 8
7.14 7.17 1 4 4
1996 2.14 7.17 6 121 12 133 579
2.14 6.29 4 63 8 71
5.23 6.27 2 21 4 25
5.29 6.10 1 11 2 13
5.31 6.6 1 5 2 7
1997 2.7 12. 31 13 202 24 226 700
2.7 11.14 7 118 14 132
6.5 11.8 4 66 8 74
6.6 11.4 3 60 5 65
6.23 7.17 1 23 2 25
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Tab.2 Character istics of concan ing water and ssedment of theY eoolw River
km? % 108m3 % 108t *
%
« ) 385966 51.3 213.6 55.9  1.42 8.7
( 344070 45.7 246.6 44.1
111586 14.8 725 13.0  9.08 55. 7
190869 25.4 113.3 20.3 5.54 34.0
41615 5.5 60.8 10.9 0.32 2.0
730036 97.0 559.2 100.0 16.3 100 + +
22407 3.0 21.0 3.6
752443 100  580.2
3 1986 1996 (x 1°m?®)
Tab.3 Runoff of the lower Y ellow River in 1986 1996
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
315 221 346 400 369 249 253 316 297 239 276 298 464
181 133 133 184 227 188 119 168 157 119 153.2 160 186
134 88 213 216 142 61 134 148 140 120 122.8 138 278
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Fig-1 Changes in the raio of sedment accunu-
lation and erosion in the main channel to that in
thew hole sections in the lower Yellow River

- 1950~1960 N
1964~1980 S
1986~1994 Sl

) : . . .
0 LI Ei o mo Dl &0 #E
] %

2 3000m®/s

Fig.- 2 Changes inw ater level for the discharge

of 3000m?3/s in the lower Yellow River
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(2) 1986 1995 , ,
, 85. 3%, 1.80x 10°t; 14. 7%,
0.31x 10°t 1986 1994 3000m?®/s 0.11m
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FLOW INTERRUPTIONSAND THEIR ENVIRONM ENTAL
M PACTON THEYELLOW RIVERDEL TA

Y eQ ingchao
(Institute o Geography, ChineseA cadeany o Sciences, Beijing 100101)

Key words flow breaking in the lower Yellow River, delta, flood control, environ-
ment, bad effects

Abstract

In the 25-year period from 1972 to 1997, therew ere 20 years inw hich the Yellow River ex-
perienced flow interruptions A s a result of repeated flow interruptions, the river channel has
shrunk steadily, leading the river to a new stage of development Repeated flow depletion has
added to the difficulty of flood control in the delta region and brought severe negative impact on
its environrment T his paper examines the problan s of flood control and w ater supply and their
causes
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A side from natural causes, human factors are esecially important in the river’sflow inter-
ruptions Among the major reasons for flow depletion are little precipitation, reduced runoff
volume, accelerated pumping for irrigation, flow detention by water and il conservation mea-
sures, low cepability of flow regulation by reservoirs, poor management and w aste of w ater re-
Lurces

In recent years, environmental changes in the Yellow River delta region are manifested in
the follow ing areas First, the river channel has clearly shrunk and thew ater table has risen sig-
nificantly. Three phases of sedimentation in the river channel can be identified Sediments de-
creased during 1950 1960; they digplayed aU -shaped pattern in the 1964 1985 period; and
they rose from 1986 to 1995 A n understanding of the changes in the channel in the last phase
can help us better understand the current conditions of flood control in the low er reaches and the
mouth of the river. TheA ugust 1996 flood level atL ijin Station reached 14 7m, the highest ev-
er recorded ThislevelwasQ 94m and 1 19m higher than the levelsfor 1958 and 1992, regpec-
tively.

If the river continues to experience flow interruptions, a discharge of 10'm°/s at L ijin may
result in large-scale flooding, with the possibility that the river may shift its course Second,
the shortage of water for drinking and industrial use has become increasingly serious in recent
years In 1992, therew ere 83 days in which the channel below L ijin dried up, causing critical
shortage of drinking water for two million people and half amillion livestock. In 1995, there
were 122 days inw hich the channelwas dry, forcing a large number of industries to cease or re-
duce production and resulting in a loss of 600 million yuan To ensure sufficient drinking w ater
for humans, the anount of water charged to oil wellswas reduced by 2 6millionm®, causing a
reduction of 3x 10° tons of crude oil production, or a lossof 216 million yuan Third, pumping
water from the river for irrigation has increased rapidly, from 6 billion m® in the 1950s to 29 8
billion m® in the 1990s, the latter being 50 percent of the river’s annual natural runoff. Fourth,
il and water conservation uses about 2 8 billion m® of water per year, which accounts for 9
percent of the average annual runoff of 3Q 7 billionm® for the 1986 1994 period Fifth, the ca-
pability of water regulation by reservoirs is quite low. The reservoir at Sanmen Gorge at the be-
ginning of the flood season (June) can only hold 1 4 billion m®of water. L astly, poor manage-
ment and seriousw aste of water are also reasons for repeated flow interruptions in the river.
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theY ellow River
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Photo 1 Drying up of the Yellow
River at L uokou, Jinan, Shandong
Province in June, 1996
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Photo 2 Drying up of the Yellow
River at Daoxu, Binzhou, Shandong
Province in June, 1996
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Photo 3 Drying up of the Yellow
River at Y ihaoba, Dongying, Shan-
dong Province in June, 1996



