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Response of the Channel to the Variation of Water and Sediment
Processes in the Lower Yellow River
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Abstract With the continuous decrease of the incoming water and sediment, water disasters in the Lower Yellow River is becoming more
and more serious, such as "serious disaster caused by small flood", "cross flow" and "gradient flow". To reveal the causes of these
phenomena, an analysis on the responses of the channel to the variation of water and sediment processes in the Lower Yellow River is
performed. The typical stations of Huanyuankou and Jiahetan in the Lower Yellow River are selected in the case study. The results show
that as the amount of the water discharge and sediment in the Lower Yellow River decreases, the lower riverbed is deposited, the bed level
rises, the channel becomes narrow, and the river pattern is changed. As a result, the risk of water disaster in the lower reaches increases.
On the other hand, the changes of the river pattern lead to a failure of proper functions of some river engineering structures and even lead
to negative functions of these structures, which could also be the cause of water disasters. The rules would be helpful for decision—making
in the river, and the further study is necessary.
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Table 1 Typical sections under bankfull discharge in the Lower Yellow River
/m /m /m /m /m /m
1985 -4358 3044 4182 5185 6004 2141
1991 -4358 3209 4714 5194 6004 1985
1997 -4358 4635 5199 5203 6004 568
1985 1054 1054 1082 4187 4187 3133
1991 1058 1058 1058 4364 4364 3306
1997 1058 1843 2669 4363 4363 2520
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Table 2 Sediment incoming coefficient and amount of deposition—erosion between Huanyuankou and Jiahetan reach
1985 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0.023 0.067 0.035 0.033 0.046 0.078 0.039 0.067 0.063 0.065 0.024
/10%m3 -0.282 1.233 0.291 0.227 0.172 2.572 -0.71 1.359 0.109 1.036 0.036
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Table 3 Values of Z, in Huanyuankou and

Jiahetan reach in different years

1985 1.56 3.87
1986 1.72 4.52
1987 2.39 4.46
1988 2.11 4.85
1989 2.15 4.33
1990 2.01 5.37
1991 3.34 3.92
1992 293 5.25
1993 1.79 3.99
1994 3.30 6.16
1995 2.12 —

1996 2.63 5.17
1997 3.74 5.26
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