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Runoff , Soil Erosion and Sediment Yield on Soping Land of Red Soil s Derived
from Granite on Sopes with Different Landuses in South China

ZHAO Hui*, GUO Shuo-yan®, XIE Ming-shu* , CHEN G Guo-yu®
(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Soil and Water Conservation Monitoring Center of the Ministry of Water Resources, Beijing 100053, China;
3. Soil and Water Conservation Monitoring Station of Hu’ nan Province, Changsha, Hu nan 410007, China)

Abstract : Processes of runoff , soil eroson, and sediment are studied on five runoff plotswith different land-
use types. Results indicate that the differentiation of the processesis distinct. Runoff on bare wasteland,
sloping farmland, dry land, and sparseforest is13.55, 10.99, 7.12, and 2. 85 times of those on woodland,
respectively. Intermsof soil eroson modulus, landuse types rank in the descendant order of bare wasteland
(7 744.2 t/ km?) , doping farmland (3 826 t/ km?) , dry land (942.2 t/ km®) , sparse forest (336.5 t/ km’) ,
and woodland (10.2 t/ km?) . Runoff can be stored up and soil erosion can be decreased effectively with the
cover of vegetation. Results also show that surface runoff and soil eroson under different landuse types are
obvioudy different for different grades and typesof rainfall intensity. Bare wasteland, soping farmland, dry
land, and sparse forest are the main landuse types contributing to soil and water loss. Lastly, based on the
sngle rainfall , regressve modelsfor runoff , soil eroson, and sediment are constructed, their multi-correla
tion coefficients are found to be sgnificant , and the model s can be used for prediction.

Keywor ds: surface runoff ; soil erosion and sediment ; landuse type; red soil derived form granite

[1]

[2—4]

:2007-10-21 :2008-04-03
: “ ; (30571486)
(19729, ( ), , , E mail :7166zhaohui @

163.com



[5—1

7
1270.1 mm,

( 84.7%) ( 13.3%) ,

( 73.87%)

, ( Pinus massoni ana)

, 5 (Cunninghamia lanceol ata) ( Pinus elliot-
, tii) ,
2 . , 1
, 315.5 km“, 111°59 35" —
112°10 45", 26°52 30' —27°01 15", 1.1
, 990.4 m, ( ) 5 ,
100.0 m, 890.4 m ,
, 17.9 , 289 d, , ( 1
1
/ / /
m? m )
1 153.81 145 26 SE06° , , 0.80
2 131.20 145 25 SEBQ° 0.25
3 102.87 163 19 SE15°
4 102. 87 163 19 SE15°
5 102.87 163 17 SE15° Lrm 095m
1.2 2
(1) , / / l10/ I30/
, mm h (mm- minY)  (mm- min %)
(2) ' 1 15.0 1.85 0.85 0.44
) 5 10kg 2 13.9 25.75 0.17 0.06
, ; , , 3 40.1 3.00 0.98 0.61
; , , , 4 283 28.00 0.14 0.11
, 5 68.9 6.00 1.3 0.95
(3 ST 6 75.8  28.00 0.4 0.28
(4) , 2.2
, 1h (0—80 cm) , 2.2.1
(30 —60 cm) , :
2 194.71 mm > 158.06 mm > 102. 36
mm > 41.01 mm> 14. 37 mm;
2.1 (100 %) ,
19 , 1354.9%,1 099.9%,712.3 %,
, 78.9 %, 285.4% ,
98.4 % ,
( 1_6) t 1



8 28
, , P T
0. 009 Pl Plso , 0.772,
0.061, 0.016 0. 186, 0. 025 0.424,0.497,0.528
0.484, 0.062 0.655, 0.023 ,
0.715 ,
, , (1)
> > ; : H=0.0735(Pla) *** T%%° Py~ "%,
> , , > > R =0.674, n=19 (1a)
, (F=5.529,9g. F= 0.024)
1 (2)
H=0.1614( Plyp) > T p,21%
0-80 1 wmak ik R =0.85, n=19 (1b)
O s b
0.60 | HEENH (F=15.224,99. F=0.001)
M @
i 0.40 § : H=1.1526( Ply) *™ T "0 p,025
@ 3 §§ R =0.893, n=19 (10)
0-20 § §§ (F=22.367,9g. F=0.000)
0.00 LA \ A (4
1 2 3 4 5 H=2.015 8( Plyp) **" T >3 p>2%
e 3 I R =0.445, n=19 (1d)
) (F=2.14,99. F= 0.173)
(5)
2.2.2 H=0.1888( Ply) **° 7% p> %,
R = 0.686, n=19 (1e)
, (F=5.817,9g. F = 0.021)
/ H— (mm); P—
( ) (mm) ; Iz 30 (mm/ min) : P.
, (mm, 3d ) T—
, (h) :
, 0.6 0.8 , F
3
H P T [ l10 Pa Plio Plao
H 1. 000 0.772 0.424 - 0.117 0.076 0.174 0.497 0.528
P 1.000 0.482 0.010 0.152 0.285 0.654 0. 668
T 1. 000 - 0.701 - 0.449 0. 446 - 0.034 - 0.060
| 1. 000 0.476 - 0.290 0.296 0. 308
l10 1. 000 - 0.025 0.784 0.722
Pa 1. 000 0.264 0.154
Pl 1.000 0.978
Plsp 1.000
2.3 7 744. 2t/ km? > 3826t/
2.3.1 km® > 942.2 t/ km’ > 336.5 t/ km® >

(1)

10.2 t/ km?



2
, 80.55 %, 79.63 %,
( 2 66.79 %, 79.14 % ,
(2
, ( 3
4000 L 1200 .
— - o~ I O Bkt
T 3000 U wm ' CETR
£ " PN £ O #
- 2% & SR
S 2000 =
& 1000
it
® X
0 R . = s . . .
HARS AR bk BB MW R 1 2 3 4 5 6
TR R FEF 3 R 4 5
2 3
(3) 1 b
(M, t/ km?) :
(H,mm) ,
M =0.263+0.366H (R=0.147 ,n=19)
2.3.2
M=14.568+1.456H (R=0.249 ,n=19) ,
M =158.206 +24.335 (R=0.765,n=19) ,
M =29.645+20.642H (R=0.888,n=19) 4 ,
lwo, l30, H ,
M=-13.639+11.736 H (R=0.907 ,n=19) 0.687,0.824 0.888
4
M P T l10 I30 Pa S H
M 1.000 0.290 - 0.264 0.687 0.824 -0.121 0.092 0.888
1.000 0.482 0.152 0.280 0.0285 0.094 0.431
T 1.000 - 0.449 - 0.391 0.446 0.086 -0.234
10 1.000 0.935 - 0.025 - 0.033 0.707
I 1.000 -0.122 - 0.043 0.843
Pa 1.000 0.449 - 0.096
s 1.000 0.205
H 1.000

M =1 530 04 P 2.386 |301A 101 T1.527 PaO.421 S 1.452

1.952
H

A,
N

(1) 0.882, n=19 (F = 2.506, 9g. F =



10 28
0.312) (2a) (2 ,
(2 ,
M =0.000 151 P 5> T%%°% p, 038 g5 H =a(Plx) TP’
H b2 0.6 0.8
R =0.910 n=19 (F=6.825, Sig. F=0.042) (2b) (3)
(3
M :266 75436 P 1.143 |300.181 TO.OOOl Pao.154 > > > >
SD.154 HO.999
R =0.738, n=19 (2¢)
(F = 2.344, Sg. F = 0.184)
(4)
M =6.396 x 10" p~ 1813 |5, " 030 70197 (4 ,
Pa0.924 S 7.908 H1.824
R=0.912,n=19 (2d) M=aP’ 1%° T® P.°S" HY, 0.7
(F = 8.559, Sg. F = 0.016) 0.9
(5)
M - 1 7143P 1.655 |300.458 TO.215 Pa0.218 81.694
H1.919 ,
R =0.897, n=19 (2e) [ ]
(F = 5.814, Sg. F=0.055) (1] .
‘M— (t/ ki) ; H— [9]. 1996 (8) :4—5.
(mm) ; P—— (mm) ; lso —— 30 min [2] , i .
(mm/ min) ; Pa (mm, 3d [J]. ,2005 ,25(8) :2061 —2067.
) T— (h); S—— [3] .
(%, ) [J]. ,2001,19(2) :120 —
0.7 0.9 , F 124.
[4]
3 [J].
2005 ,19(1) :101 —104.
(1) ,
. [5] ,
' (100 %) , [J]. 11996 2(3) :1—7.
[6] ..
1354.9%,1 099.9%,712.3% 285.4 %, [3]. ,2001,15 (4)
, , 66 —69.
[7]

,2003 ,17(6) :89 —91.



