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Fig. 1 Distribution of profiles and sampling sites in the Qilian Mountain
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Table 1  Soil particle size composition at different normalized horizons
ks BE macm mE Rkl b wi R AR
Partiele sire Depth Sample No. Minimum  Maximun i _ Standard  Coefficient of variable
(cm) deviation (%)
BB Clay 0~5 99 4.7 18.9 11.7 11.5 2.8 24
5~15 99 3.2 18.9 11.8 11.8 2.9 25
15~30 98 1.8 24.6 12.2 12.0 3.4 28
30 ~ 60 81 4.5 27.4 12.1 12.0 3.2 27
60 ~ 100 69 3.5 35.3 11.7 12.1 45 37
K RLSilt 0~5 99 30.8 79.2 62.2 60.0 10.1 17
5~15 99 24.9 75.5 61.4 59.6 10.8 18
15~30 98 16.5 76.1 61 58.4 12.7 22
30 ~ 60 81 18.7 75.3 61 57.8 12.8 22
60 ~ 100 69 11 74.6 59.3 55.8 13.9 25
HPAL Sand 0~5 99 8.2 64.4 26 28.4 11.8 42
5~15 99 8.3 71.8 25.8 28.6 12.8 45
15~30 98 10.2 81.6 27 29.6 14.9 50
30 ~ 60 81 11.3 76.4 26.9 30.3 14.3 47
60 ~ 100 69 11.3 85.6 26.9 32.1 16.0 50
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Fig. 2 Profile vertical distribution modes of soil sand content in the Qilian Mountains
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Table 2 Variation coefficientsofsand profile distribution modes relative to depth ( % )
W A4 Ik 14 AU 1 A SEI s A SE IR 1 A ASKL Y
Depths (em) Uniform Increasing Decreasing Increasing-decreasing ~ Decreasing-increasing Irregular
0~5 22 30 16 27 30 21
5~15 25 33 19 28 31 21
15~30 26 38 21 29 32 13
30 ~ 60 26 34 24 27 35 19
60 ~ 100 29 35 20 29 32 26
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Fig. 3 Profiles typical of uniform (a) and increasing types (b, ¢) of mode
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Mode of Profile Distribution of Soil Sand Content and Its Affecting Factors in
the Qilian Mountains

LI Xuan" > YANG Fan" > LI Decheng"®> ZHANG Ganlin" *'
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Science, Nanjing

210008, China )
(2 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract  [Objective]l The Qilian Mountains is the main water head of the Heihe River Valley in
Northwest China. To balance the need of water between socio-economic development and natural ecology
protection, it is very important to understand the hydrology and other scientific basis of water management.
Situated at the headwater area of the basin, soil properties especially soil physical properties such as particle
size distribution in the Qilian Mountains have significant impacts on hydrological processes. Mode of profile

distribution ( PDM ) of soil particle size composition and its relationships with various environmental factors
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were discussed in an attempt to further understand quantitatively the transport of water, nutrient, gas and
heat in soil and to develop 3D predication and mapping of soil particle size distribution. [Method] A total
of sixty-nine soil profiles =1m in depth typical of the Qilian Mountains were investigated and soil samples
collected from layers of the profiles for fractionation of clay, silt and sand fractions with the laser diffraction
method. Sand fraction, the most variable one, was selected to study mode of its vertical distribution in the
profile and its relationships with environmental factors, including elevation, slope, aspect, annual mean
precipitation, plan curvature, profile curvature, terrain wetness index, land use and parent materials.
[Result] Results show that the sand fraction in that region had 6 PDMs, i.e., uniform, increasing,
decreasing, increasing-decreasing, decreasing-increasing and irregular, which were little related to any
quantifiable environmental factors.We predicted the PDM with random forest, the accuracy was low. It is
difficult to predict the PDM with quantifiable environmental information. [ Conclusion] Because of the
diversity of soil forming parent materials and complex landform and land relief in the Qilian Mountains,
migration and discontinuity of parent materials often occurs as a result of land use. So it is difficult to predict
PDM quantitatively only with single environmental variables, and therefore, its essential to explore in depth
the issue from the angle of composite environmental variables.

Key words Soil particle size composition; Sand content; Profile vertical distribution; Environmental

factor; the Qilian Mountains
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