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Abstract: The Loess Plateau is the most heavily eroded area in China. It is thus significant to conduct reasonable micro—
landform re-establishment measures that can prevent and control soil and water loss. In this study the WEPP model was
used to simulate the rainfall-erosion process at a hillslope scale. The major purpose was to analyze the characteristics of soil

erosion on different slopes and the effect of water loss reduction on two and three stages of level terraces ( field widths of 1
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m 1.5 m and 2 m). The following results were captured. First runoff and sediment yield increased with increasing
gradients and precipitation intensities whereas runoff remained stable and sediment yield increased slowly with increasing
gradients before reaching a critical slope gradient ( 20°) . Second when the field widths increased the regulation rates of
runoff increased from 6.5% to 61.2% and from 10.1% to 69.7% under medium ( 1.0 mm/min) and strong ( 1.5 mm/min)

rainfall intensity respectively. Level terraces with two stages and field width greater than 1.5 m captured less sediment than
the slopes. The regulation rates of sediment yield of the two—and three-stage level terraces increased from 1.1% to 68.8%
and from 1.4% to 82.3% respectively. Third in order to maximize the efficiency of sediment reduction the table width of
level benches should be appropriately designed. When suffering from small ( 0.5 mm/min) medium ( 1.0 mm/min) and
strong ( 1.5 mm/min) rainfall three-stage level terraces with field widths of 1.0 m ( 1.5 m two-stage level terrace) 1.5 m

and 2.0 m can play prominent roles in water erosion control. By using the WEPP model the results of this study can provide

technical support for quantifying the efficiencies of engineering measures on soil conservation.

Key Words: WEPP model; slope gradient; level terrace; runoff; sediment yield; field width
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1
1.1
(35°43—35°46"N 104°27—104°31°E) 16.1 km’
1800—2200 m, (1958
—2016 ) 6.8 C 152.d 2052 ho 386.3 mm
7—9 1649.0 mm 72% o
o 10 m 26°
(1.22+0.04) g/cem’ 50% ( Peganum harmala) .
( Cymbaria dahurica) ( Heteropappus) ( Stipa bungeana) o
1.2
WEPP - WEPP
4 N N o
2015—2016 ( HOBO USA) ( Vantage Pro2
Davis USA) WEPP ( BPCDG) .
( single storm) 2 (0.5 mm/min) .
(1.0 mm/min) . ( 1.5 mm/min) 1 ho
(1 23 .
1 WEPP
Table 1 Soil properties in WEPP model
Soil depth/cm Sand content/% Clay content/% Organic content/% (dp(:;';r/‘ (c;‘l:';r;gkg) Rock content /%
0—10 24.0 9.7 2.0 9.9 0.0
10—20 19.7 9.7 1.6 6.8 0.0
20—40 17.4 10.0 1.4 6.7 0.0
26° 10 m; 26°
10 m 1.3 mo : 10 m 5°.
10°.15°.,20°.25°.30° ;
2,
2
Table 2 Specification of Level terrace design
Sample plot types Slope length/m Riser slope/° Field width/m Riser height /m Riser width/m
10 45 1.0 2.5 2.5
Two-stage level terrace 1.5 2.1 2.1
2.0 1.8 1.8
10 45 1.0 1.6 1.6
Three-stage level terrace 1.5 1.2 1.2
2.0 0.8 0.8
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WEPP

Biological characteristics parameters of Caraganamicrophylla

Parameters

Caragana microphylla  Sources

Biomass energy ratio/( kg/MJ)

Plant space in—ow/cm

Optimal temperature for plant growth/( °C)
Maximum temperature that the growth of a perennial crop/( °C)

Radiation extinction coefficient

Stem diameter/cm

Canopy height/cm

Maximum leaf area index

Harvest index/%
Root depth/cm

Root to shoot ratio/%

Maximum root mass for a perennial crop/( kg/m?)

5

250

20 2

46 2
0.47 »

1.2
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75 2
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o 4,
4 WEPP
Table 4 Soil parameters in WEPP model
] . o Rill erodibility/ Critical shear Effective hydraulic
Parameters Interill erodibility (s/m) stress/Pa conductivity/( mm /h)
6.995x10° 0.026 3.5 12.2
Parameter values
WEPP 2
0.80 0.87 NSE 0.72 0.60
12 ¢
y=0.99x + 0.04 & %
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Fig.2 Validate the effectiveness of level terrace
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2 m 8.4% 68.8% 53% 82.3%; 1
m 18.9% 21.0% 1.5m
8.1% 21.7% 1.1% 12.7% »
1.7%—82.3% -
2.3
o 5
1.5m 0.13 kg/m’;
1.5m 2 m 0.14 kg/m3o
1.5m 1.9 2 m
1.5m 1 m
0.02 kg/m’ 2 m 0.3 kg/m’,
5
Table 5 Sediment reductions of unit field width under different standards of the level terrace
Rainfall intensity Field widths Sediment yield Sediment reductions of unit
L Sample plot types > ) . 3
/( mm/min) /m /( t/hm?) field width/( x10 kg/m”)
0.5 / 6.9 /
1.0 6.3 0.3
1.5 3.0 1.3
2.0 2.2 1.2
1.0 3.2 1.2
1.5 1.9 1.1
2.0 1.2 0.9
1.0 / 25.2 /
1.0 30.0 /
1.5 23.1 0.7
2.0 19.7 1.4
1.0 22.3 0.9
1.5 17.4 1.7
2.0 13.1 2.0
1.5 / 46.6 /
1.0 56.4 /
1.5 46.1 0.2
2.0 40.7 1.5
1.0 459 0.2
1.5 36.9 2.2
2.0 28.5 3.0
3
¥, Nassif
Wilson *
WEPP 20°
B 18° 18°
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