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The Multi-dimensional thresholds of sediment yield in the area with abundant and

coarse sediment on the Loess Plateau
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Abstract Sediment yield in the area with abundant and coarse sediment on the Loess Plateau is determined by natural
processes and human action. This paper first distinguishes the natural and human factors influencing the sediment yield in
the area and then develops a single threshold response of each factor to the process of erosion and its intrinsic mechanism.
On this basis an integrated model of multi-dimensional thresholds taking into consideration the interactions between natural
factors and human factors controlling sediment yield is developed to calculate the contribution of both natural factors and
human factors to sediment yield. Also the model quantifies the regulating objectives for soil and water conservation and the
adjustment of the current measures taken to combat soil erosion are suggested. The results show that 1 under the

interaction between natural and human factors the single threshold value of each factor tends to decline or be unchanged
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when a maximum value of the model is reached. 2 The intensity of erosion in the area is still increasing almost 80% of
which being caused by natural factors and 20% by human factors. Precipitation is the main factor that explains the intensity
of soil erosion about 61% . 3 Water and soil conservation techniques lag behind and can not prevent soil erosion and
degradation. And 4  agricultural practice is the main human contributor to sediment yield which implies that soil

conservation methods should focus on the agricultural practices.
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Fig. 1 The sketch of the area with abundant and coarse sediment on the Loess Plateau
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1
Table 1 The single threshold and comprehensive multi-dimensional threshold of the erosion sediment yield in the area with abundant and coarse

sediment and the contribution of each factor to sediment yield

Percentage of

Corresponding L . Contribution to o
Single threshold . . Multi-dimensional Average value of . . contribution to
Ttem maximal sediment sediment yield . .
value . N threshold each factor N total sediment yield
yield t/ km™ a t/ km™ a %
x; mm 0.0569 17139.96 0.0529 0.0427 29656. 83 10. 44
%, mm 469.6 14920. 63 469.6 448.3 173446. 64 61.05
%3 % 23.6 14634.79 23.6 20.8 13093. 34 4.61
xy % 52.5 15904. 56 35.0 37.8 13449.16 4.73
x5 km/km? 49.0 63910.53 2.83 4.01 9531.42 3.35
vy % 51.5 15631.13 44.2 45.3 26155.40 9.21
x; t/hm? 2.69 16041. 64 2.02 1.80 10125.30 3.56
xg % 78.9 18351.91 32.0 31.0 8655. 85 3.05
80.5%
19.5% 41
8
61.05% 10. 44% 9.21% 4 4.73%
5 4.61% 6 3.56% 7 3.35% 8 3.05%
3 XsXg > XyXg > X X7 9066.1 7164.4  3027.6 t/ km’.a
1
44.2% 55.8%
23.6% 21%
2.02 t/hm*
1.80 t/hm’
32% 31%
5
1
2 21618 t/ km’ a

19889 t/ km®- a
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