2018 12 29 12 http: //www.cjae.net

Chinese Journal of Applied Ecology Dec. 2018 29( 12) : 3907-3916 DOI: 10.13287/j.1001-9332.201812.014

712100; >
712100; °* 100049; * 710048)

(10°.20°  30°) .

20° >30° >10°

15 25%
20°

Effect of vegetation utilization on runoff and sediment production on grain-for-green slopes
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Abstract: To effectively utilize the vegetation on graindor—green slopes in the wind-water erosion
crisscross region it is necessary to determine the reasonable vegetation utilization intensity. We set
up runoff plots on slopes which were not cultivated and were closed for many years in the Liudaogou
catchment a typical catchment in wind-water erosion crisscross region of the Loess Plateau. With
artificial simulated rainfall experiments the characteristics of runoff and sediment yield on slopes
(10° 20° and 30°) under different utilization intensity of vegetation were studied to select the rea—
sonable utilization intensity. The results showed that the runoff rate in the process of rainfall simula—
tion could be divided into two periods: rapidly increasing in the initial period and slow increasing or
quasi-steady state in the middle and late periods. The variation of erosion rate during the rainfall was
dependent on the slope. The utilization intensity had a significant effect on the runoff yield which
increased with the increasing utilization intensities. The slope gradient had a significant effect on the
sediment yield with the variation of sediment yield with slope gradient being: 20°>30°>10°. Com—
pared with the unused ( natural) plots the relative runoff and sediment increased with increasing
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utilization intensities. Predicted based on the rainfall data annual soil erosion amount on the slope
would be basically lower than the tolerance level of soil loss when the vegetation cover on the slope
surface reached 25% in 15 years after abandoning reclamation. More attention should be paid to the
restoration and management of vegetation on the slope of 20° in this area.

Key words: grain for green; wind-water erosion crisscross region; utilization intensity of vegeta—
tion; slope gradient; runoff yield; sediment yield.
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( Stipa bun— 1
geana) . ( Stipa grandis) . Table 1 Condition of experimental runoff plots
( Cleistogenes squarrosa) . ( Arteimisia giral— Slope Slpe  Lengh  Width  Soil Coverage
dll) ( Artemisia sacrorum) gradient position (m) (m) type  Vegetation (%)
N (°) utilization
18 ) intensity
10 5.98 2.02 CcU 0
1.2 10 6.17 2.05 HU 20~25
10 6.17 2.00 LU 45~50
15 10 6.18 2.00 NU 70~75
12 ' 1 mm- 30 20 6.09 2.01 CU 0
20 6.06 1.96 HU 20~25
cm . 15 cm 20 597 2.09 WU 45~50
15 em 20 5.74 2.00 NU 70~75
30 5.97 2.05 CU 0
30 5.93 1.98 HU 20~25
2~005 mm 67 9% 0.05 ~ 30 6.17 217 LU 45~50
0.002 mm 27.9% 0.002 30 5.32 2.11 NU 70~75
CU: Complete utilization: HU: Heavy utilization;
mm 4.2%. LU: Light utilization; NU: No utilization. The
N same below.
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Fig.2 Variation of runoff rate during the rainfall with 90 mm « h™" rainfall intensity.

NU: No utilization; LU: Light utilization; HU: Heavy utilization; CU: Complete utilization. The same below.
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Table 2 ANOVA of significance and contribution rate of various factors affecting runoff and sediment yield on the grain-for—
green slope

F
Variable Source Sum of Degree of Sum of F Significance Contribution rate
squares freedom mean square value of each source
(%)
Slope 74.99 2 37.50 0.71 0.527 0
Runoff yield Utilization intensity 2037.79 3 679.26 12.93 0.005 77.4
Error 315.17 6 52.53 23.8
Total 2427.95 11
Slope 50045.27 2 25022.64 8.40 0.018 45.7
Sediment yield Utilization intensity 28545.94 3 9515.31 3.19 0.105 20.3
Error 17881.58 6 2980.26 34.0
Total 96472.79 11
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Table 3 Estimation of annual soil erosion amount under different annual precipitations based on this study

Slope Utilization Single soil Annual soil erosion amount ('t * km™ * a™')
(°) intensity erosion amount
(t+km?2-h™") 270 mm 450 mm 630 mm 810 mm
10 CU 17.4 52.2 87.0 121.8 156.7
10 HU 9.4 28.1 46.9 65.6 84.4
10 LU 2.3 7.0 11.6 16.2 20.9
10 NU 6.6 19.7 32.8 45.9 59.0
20 CU 304.4 913.3 1522.1 2131.0 2739.8
20 HU 196.5 589.4 982.4 1375.4 1768.3
20 LU 97.0 291.0 485.0 679.1 873.1
20 NU 50.5 151.4 252.3 353.2 454.1
30 CU 126.9 380.6 634.3 888.0 1141.8
30 HU 43.0 129.0 215.0 301.0 386.9
30 LU 25.8 77.3 128.8 180.3 231.9
30 NU 9.6 28.9 48.1 67.3 86.6
2008 §
)( SL 190-2007) *
1000 t * km™ = a”' *
<1000 t * km™ * a”'
1000~2500 t * km™ = a™". 3
270 mm
39
; 450

mm 20°

; 630 mm 15

20° N

X 810 mm 0

20° N
30°
2
15
25%
20° ~

30°
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