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Table 1 Physical properties of the soil and original sand at the sampling sites

o KifR 4 i Particle size content ( % ) TN KR
pEE R Faxii FLERRE S , ductivi
e Q. - Saturation conductivit
Material i fiSand (2 ~0.05 mm ) FrkrSilt FikiClay Bulk density Porosity Y
; . coefficient
type 2-025mm 0.25~0.05mm (0.05~0.002mm) ( <0.002mm) (gem™) (%) -
(mm min™")
hSand 75.71 £ 3.06 19.56 +2.17 3.73 £ 1.70 1.00 £ 0.88 1.60 £0.04 39.60+2.40 1.40 £ 0.46
# 1t
23.21 £2.09 66.63 £ 2.55 10.16 £ 0.47 1.43+£0.03 46.20+1.40 0.05+£0.02
Loess soil

e TP EAE N EE + #3EZ Note: The data in the table are mean + standard deviation
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Table 2 ANOVA of significance and contribution rate of various factors affecting initial runoff time, 60 min runoff volume and sediment

yield on loess slopes covered with aeolian sand

i i T g vegree i pgh O RRE
Variable Source Sum of of freedom Sum of mean F value Significance Contribution rate of
squares squares each source (%)
HILA 7 i A 1] JEJ¥ Thickness 2226 2 1113 80.86 0.000 68.03
Initial runoff  }i4% Particle size 179.5 4 44.88 3.26 0.041 3.85
time ZZH. Interaction 620.0 8 77.50 5.63 0.002 15.77
%2 Error 206.5 15 13.76 12.35
BT Total 3232 29
60 miny™ i JEEJE Thickness 761.0 2 380.5 52.89 0.000 48.94
60 min runofl K% Particle size 399.0 4 99.76 13.86 0.000 24.27
volume ZZH. Interaction 257.7 8 32.21 4.48 0.006 13.12
1% 2% Error 107.9 15 7.19 13.68
A3 Total 1526 29
60 minfZ il & JELBE Thickness 139.4 2 69.68 7.12 0.007 13.53
60 min sediment ;4% Particle size 145.0 4 36.25 3.70 0.027 11.96
yield % H. Interaction 454.1 8 56.76 5.80 0.002 42.45
1#2% Error 146.8 15 9.78 32.06
ST Total 885.3 29
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Fig. 2

Runoff yield rate on loess slopes the same in sand particle size composition, but different in thickness of sand cover
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Fig. 3 Runoff yield rate on loess slopes the same in thickness of sand cover, but different in sand particle size composition
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Fig. 4 Erosion rate on loess slopes the same in sand particle size composition, but different in thickness of sand cover
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Fig. 5 Erosion rate on loess slopes the same in thickness of sand cover, but different in sand particle size composition
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Effects of Thickness and Particle Size Composition of Overlying Sand Layer
on Runoff and Sediment Yield on Sand-covered Loess Slopes

XIE Linyu' BAI Yujie' ZHANG Fengbao' *" YANG Mingyi"" > LI Zhanbin' > °

(1 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Northwest A&F University, Yangling, Shaanxi 712100, China )
(2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi
712100, China )

( 3 Institute of Water Resources and Hydro-electric Engineering, Xi' an University of Technology, Xi’ an 710048, China )

Abstract [ Objective] The region of loess slopes covered with sporadic aeolian sand is the most
serious erosion-stricken area in the aeolian-water erosion interlaced zone of the Loess Plateau. This project
is oriented to study characteristics of the soil erosion in this region in an attempt to provide some principal
theory for prediction and control of soil erosion in the aeolian-water erosion interlaced zone. Observations in
this special region found that aeolian sand-covered loess slopes were different in runoff production pattern and
erosion process from ordinary loess slopes. So far, a little has been reported about studies on soil erosion on
this special type of slopes. [Method] An indoor experiment with simulated rainfalls on soil erosion on
sand-covered loess slopes was carried out. The experiment was designed to have only one rainfall intensity

(90 mm h™") , one slope gradient (15°) , three levels of thickness for overlying aeolian sand (2 em,

5 em and 10 em ) and five patterns of particle size composition ( 100% < 0.25 mm, 75% < 0.25 mm + 25%
>0.25 mm, 50% <0.25 mm + 50% >0.25 mm, original aeolian sand and 100% > 0.25 mm ) . [Result]

Results show that overlying aeolian sand layers delayed the initiation of runoff and reduced the generation rate
and volume of runoff, but increased the yielding rate and volume of sediment on loess slopes. The initiation
of runoff on slopes covered with 2 em, 5 ¢m and 10 em thick of aeolian sand was 6 ~ 10 times, 12 ~ 20 times
and 16 ~ 26 times later than that on the ordinary loess slope, respectively. Thickness of the aeolian sand
layer is the main factor affecting delayed runoff and sediment yield. The thicker the overlying sand layer,

the later the initiation of runoff, the lower the runoff rate and runoff volume and the higher the yielding rate
and volume of sediment yield. During the rainfall process, runoff and sediment fluctuated sharply in rate
and volume and the fluctuation intensified with the aeolian sand layer increasing in thickness. The effect of
particle size composition of the sand layer on runoff and sediment yield varied with thickness of the sand layer.
On slopes covered with a sand layer 2 ¢m in thickness, runoff and sediment yield tended to increase with the

sand layer increasing in particle size during the initial period of rainfall, but no such a tendency was observed
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during the late period of rainfall. On slopes covered with a sand layer 5 ¢m in thickness, runoff increased in
rate with the sand layer increasing particle size. The slopes covered with coarse sand was higher in erosion
rate than the slopes covered with find sand during the initial period of rainfall, and it went reversely in the
late period of rainfall. On slopes covered with a sand layer 10 ¢m in thickness, runoff and sediment yield did
not vary much with particle size composition of the sand layer. There might be a reasonable range of aeolian
sand thickness in which the influence of particle size composition of the sand layer on runoff and sediment
yield existed. In short, thickness, particle size composition and their interaction significantly ( p <0.05)
influence the initiation of runoff, 60 min runoff volume and 60-min sediment yield. [Conclusion] The
runoff production process on aeolian sand-covered loess slopes goes as vertical infiltration of rainwater-flow
at the interface between sand layer and loess layer-seepage at the toe of the sand layer-overland runoff,
while the erosion process goes as seepage erosion at the toe of the sand layer-retrogressive collapse caused by
gravity and flow-surface runoff transport, which are completely different from the pattern of runoff yield under
excessive infiltration and the erosion development process of splash erosion-sheet erosion-rill erosion on bare
loess slopes.

Key words Aeolian sand-covered loess slope; Aeolian sand thickness; Particle size composition;

Runoff and sediment
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