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Fig.1 Relation between sediment yield and annual average
rainfall in the Middle Yellow River Basin
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Fig.2 Relation between sediment yield and vegetation cover for
different types of river basins in the Middle Yellow River
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Thresholds in Variation of Sediment Yield in the
Middle Yellow River Basin

LU Jinfa!, HUANG Xiuhua?
(1 Institute of Geographical Sciences & Natural Resources, CAS, 100101 Beijing
2 Institute for Remote Sensing Application, CAS,100101 Beijing)

Abstract: Thresholds are commonly observed when a dramatic change takes place in geomorphic development.
Since 1970’ s geomorphic thresholds have become one of important academic themes in geomorphology and at-
tracted wide attention from various aspects. Nearly 60 river basins with areas ranging from 500 to 2 500 km?
were chosen for an investigation on geomorphic thresholds in variation of sediment yield with basin characteris-
tics in the Middle Yellow River. It was shown that variation of sediment yield with annual average rainfall fol-
lows Langbein-Schumm law in the Middle Yellow River. The peak sediment yield occurs in semi-arid steppe
zone where annual average rainfall reaches about 400 mm, but a decrease of peak sediment yield and an increase
of rainfall threshold were observed due to joint effect of rainfall, surface material, vegetation coverage and basin
morphology when it transits from the basins of sandy loess and heavily weathered siltstone and mudstone to those
of hard rock. A non-linear negative relationship exists between sediment yield and vegetation coverage. Two
thresholds can be observed as sediment yield changes with vegetation coverage. Sediment yield increases marked-
ly once vegetation coverage decreases across 70% , and a dramatic increases of sediment yield can been seen when
vegetation coverage of 30%is crossed. It is interesting that this phenomenon could be seen before only in experi-
mental plots and watershed, but this paper suggests that similar relations exist in natural river basins. Both
downstream decrease and increase of specific sediment yield were observed in main tributary basins of the Middle
Yellow River. More detailed analysis indicates that bio-climatic and morphologic features are the primary factors
that exert most important control on the relationship between specific sediment yield and basin area. Landform
type in different stages of evolution is another important factor affecting the relationship. When assembling to-
gether sediment yield data from various environments more complicated variation of sediment yield will occurs.
Specific sediment yield tends to decrease as basin area increases in the basins with homogenous bio-climatic and
morphologic characteristics. However, specific sediment yield will increase in the compound basins as basin area
increases and reach the peak when basin area approaches 1 000 km?. Then sediment yield tends to decrease after
this threshold is over.

Key words: geomorphic thresholds, sediment yield, the Middle Yellow River



