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Evaluation on Role of Forest Litter to Water Source Conservation
and Soil and Water Conservation

Wu Qinxiao Zhao Hongyan Liu Xiangdong Han Bing
(Institute of Soil and Water Conservation, Chinese Academy of Sciences and
Mimistry of Water Resources, Yangling, Shaanxi 712100)

Abstract Based on the comprehensive analysis on the hydro ecological functions of forest litter
and its benefits to water storage and sediment reduction, the litter as a main working layer among
the three layers of forest vertical structure conserving soil and water source is put forward firstly.
A ccording to the determination, the conserved rainfall by the litter reaches to 62. 9% of the runoff
in farmland, and its capacity to conserve soil is enough to control soil and w ater loss after forest has
been cut in the slope land. So litter is an important layer of forest management in mountain re-
gion.
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Tab. 1 The rainfall interception in Chinese pine litter under different rainfall amount

(mm) (mm) (%)
5.1~ 10. 0 4 1.7 28.7
10.1~ 20.0 7 2.1 17.4
20.1~ 30.0 2 2.4 10.0
30.1~ 40.0 4 2.6 7.6
40.1~ 50.0 5 2.8 6.7
50.1~ 60.0 3 2.5 4.9
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Tab. 2 The soil water evaporation amount under the different litter depth
0 cm 2 cm Scm
(g/d) (%) (g/d) (%) (g/d) (%)
/2 9.6 100.0 9.5 99.0 7.2 75.0
34 17.9 100. 00 11.1 62.0 7.3 40.8
1 38.5 100.0 12.9 33.5 8.4 21.8
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’ Fig. 2 The splash erosion amount charges with
the litter depth
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Tab.3 The soil antt scouring effects increased by litter
(2
(‘em) (L/min) ( min)
0 4 15 27.5 37.0 171.6 168.4
1 4 15 2.8 6.2 90.8 72.6
2 4 15 0 0 28.7 5.5
3 4 15 0 0 10.2 0
4 4 15 0 0 0 0
5 4 15 0 0 0 0
1.6
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Tab. 4 T he comparision of runoff and sediment yield under different treatment of Chinese pine forest

1990 1991 1992 1993 1994 1995 1996

( mm) 408.7 274.5 367.5 418.8 304.1 230.4 325.5 332.8

(mm) 1. 86 3.28 3.28 2.61 2.4 1.27 0.63 2.01
0.005 0.009 0.009 0.006 0.007 0.006 0.002 0.006
(t/km?) 2.35 5.75 0.81 0.63 0. 19 0.22 0.12 1.44

(mm) 31. 86 8.07 18.89  18.18 3.7 3.38 3.38 12.50
0.078 0.029 0.051 0.043 0.012 0.015 0.01 0. 034
(t/kmz) 181.79 23.06 54.62 16.90 2.45 7. 45 4.62 41.56

(mm) 29. 41 20.79  34.17 15.37 4. 42 6. 39 6.64 16.74
0.072 0.076  0.093 0.037 0.015 0.028 0.020 0.048
(t/km? 6778.76 4076.80 5967.17 177.63 84.83 169.10 147.26 2485.94
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Tab.5 Therunoff and sediment yield characteristics of Chinese pine land under individual storm

10min
( mm) ( min) (mm/min)  (mm/min) (m®/ 100m? (kg/100m?)
31.2 68 0. 46 1.22 0. 1036 0.033 0.034
31.2 68 0. 46 1.22 0. 8895 0.285 17.79
31.2 68 0. 46 1.22 0. 7691 0.247 3452. 03
1992 7 10
6

Tab.6 Thereducing sediment effects of litter under different slope gradient and rainfall intensity

1. Omm/min 2.0mmnm/ min
10° 20° 3¢ 1 20° 30°
(t/ km2) 112.0 290.7 380. 3 667.6 2679.6 4851.8
(mm/min) 1.12 0. 90 1.15 1. 86 1.79 2.13
(t/kmz) 8.2 13.6 14.0 41.4 86.2 76. 1
(%) 92.7 95.3 96.3 93.8 96.8 98.4
(mm/min) 1.10 1. 18 1.05 1.73 2.09 1. 94
(t/ km2) 7.8 12.4 17.4 37.7 72.4 60.4
(%) 93.0 95.7 95.4 94.3 97.3 98.7
(mm/ min) 1.16 1. 20 1.12 2.26 2.09 1. 94
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