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Abstract: As sheet erosion has spatial variations along slope, it is important for the improvement of soil erosion theo-
ry to explain soil erosion process on different segments of a hillslope. Sheet erosion characteristics on downslope were
analyzed based on experiments of simulated rainfall with multiple plots. The results show that the sheet erosion char-
acteristics on the down slopes differed from those on the whole slopes and upslopes. The sheet erosion on downslopes
displayed extremely strong variability. The sheet erosion rates fluctuated with rainfall course, rainfall intensity, and
slope gradient. Generally, it increased with the increased time at beginning and then stabilized. The rate in-
creased with slope gradient and rainfall intensity. The variation of sheet erosion modulus with rainfall inten-
sity and slope gradient can be described by a duality linear equation and rainfall intensity affected sheet ero-
sion modulus much greater than slope gradient. The impact of runoff from both upslope and downslope and
sediment from upslope on downslope sheet erosion were described by a duality linear equation, with contribu-
tions of 56. 9% and 25. 4%, respectively. Runoff had a greater effect than sediment. It can effectively control
sheet erosion on downslope to take measures such as increasing the infiltration and reducing runoff.

Keywords: loess hillslope; downslope segment; sheet erosion

:2011-04-17 :2011-05-24
: “ 7(40971172) 5 973 “
7 (2007CB407201) 5 “ 7 (KZCX2-YW-442-04) ;
“ 7 (10502-212-7)
(1987—), ( ) s . . E-mail:liujune20041021 @ yahoo. com. cn,
(1960—), ( ) , , , , . E-mail:zwang(@

nwsuaf. edu. cn,



24
, o 5mm
s 10 cm .
sl , 20 cm, 1.5 g/em’, ,
o :4] [G:I b b o
1,1.33,1.67,2,2. 33 mm/min,
R Le-7] , 9°,12°,15°,18°,21°, .
o , 50 ( 1 ),
te11l | 1 min 1, 30 s,
2
2.1
. 1 15° s
, (1~3 m). (0~1 m),. (0~3 m)
s o 1 ,
, 4~5 min
1
4~5 min ,
2 s
.1 3mXxX0.5mX0.5m,2
1 mXx0.5mX0.5m,2 1 2 ,
, o 1
3 m 92 °
3m 1m o ,
,2 3 m 1)
(INS m) 1) o
_:"E‘ 0.16 a Tjﬁﬁ(lﬂ_g m) 4; 0.3 E 0.4r
Fon £ & 04l
:E .E 0.2 '
50 0.08 E, j:? 0.2+
;q: o os S;‘I: 0.1k i o M
&5 & b EHfrO~1m) | ¢ 4 fr(0~3 m)
ic ic
¥ 3.3 6.6 99 132 16.5 0 4 8 12 16 o 3.3 6.6 99 13.2 16.5
[ ¥ FG B /min [% F9 [ B /min f& T J3 B /min
—+—] mm/min —&—1.33 mm/min —&—1.67 mm/min —e&—2 mm/min —0—2.33 mm/min

1



&3]

1 (1~3 m)

(mm * min~ ')
b

1. 00 Y, =0.034 0D—0.023 5 0.9988 <C0.01 ,
1.33 Y, =0.063 5D—0.126 7 0.999 3 <C0.01
1.67 Y, =0.088 2D—0.077 8§ 0.999 4 <C0.01
2.00 Y.=0.101 2D—0.027 8 0.999 0 <C0.01
2.33 Y.=0.122 3D—0.082 2 0.9998 <C0.01

.Y. D (kg/m?); D (min) ,
, , , 2.2
2 , (1~
) , , 3m), (0~1 m), (0~3 m)
, o 2 ,
, o 12°  15°
’ , : 12° .15
s , , 2 mm/min
o ’ la ’
1b , o
~ 1O Ty fe(1~3m) o 4 b EHA0~1m) o [ ¢ &Hf0~3m)
12 g3 / By
[=11] [=11] =11]
& = <3
fﬂ 0.8 § 2 § 5
51 0.4 g 1 = 1
i 0 ‘ ) ) ) ic 0 ic 0 ¢ ) ) .
0.8 12 1.6 20 24 0.5 1.0 15 20 25 0.8 12 1.6 20 24
i #/(mm * min™) F¥ 9%/(mm * min") i #%/(mm * min™)
—— 9" —m—l 12" —e— ST —e— 18" —o—lE 21"
2
C 2, . , ,



31

26
2 (1~3 m) . 3 s
b b
/
(@)
9 Y=0.556 6ln[—0.008 2  0.969 0 <0.01 ’ .
12 Y=0.865 4lnI+0.142 8  0.831 2 0.08 ’ 2 (1.1. 33 mm/min)
15 Y=0.728 3ln[+0.394 7  0.847 3 0.07 , 1 mm/min 12°
18 Y=0.794 5lnI+0.466 1  0.989 6 0.32 ,  2.33 mm/min 12°
21 Y=0.718 9InI+0.731 8  0.908 4 0.03
;Y (kg/m?); I (mm/min) ,
b o
2.3
3 ) (1’\’ 1) 1)
3m). (0~1m). (0~3 m) ( 3),
~ 19 a FHAr(1~3m) ~ 4 b EH#fr0~1m) ~ [ c&HAO~3m)
E = ‘
T2 S o3 4
g & <3
0.8 = 2 3
R = B,
04 L ®
#/ # #H 1
ir ir dg
oLe : . s oL, . . ' 0 s . . .
8 11.5 15.0 185 22.0 10 15 20 25 8 11.5 15.0 185 22.0
W) W) W)
—#— | mm/min —8—1.33 mm/min —&—1.67 mm/min ——2mm/min —0—2.33 mm/min
3
3 (1~3 m) 2.4
/ .
(mm * min~ ') o
1.00 Y=0.7610lnS—1.707 6  0.8985  0.03 .
1.33 Y=1.010 81nS—2.1377 0.9091  0.03 , .
1.67 Y=0.982 1InS—1.8757  0.976 9 <C0.01 Y=0.452 31+0.064 1S—1.026 6
2.00 Y=0.812 8InS—1.224 3 0.914 2 0.03 (R2=0.869 8, sig. <€0.01) 4D
2.33 Y=0.799 8lnS—1.1516  0.8529  0.06 Yo (kg/m?); I—
Y (kg/m?); S . (mm/min); S—— ),
@D s
b o
o ’ ’ (1) s
’ ’ b o
° ’ 2.5

Y=0.018 8H—0.006 7L+0.339 1



wl

27

(R*=0. 824 2,sig. <<0.01) 2
Y— (kg/m*); H—
(mm); L——
(kg/m*),
(2) s
. (3t
_ K 0
P.=-"—« B X100% (3)
Sg
Pr— 1 ; RP—r
=3 %5
s Bi=b; -, N3 1 ,O; 7
20y o
(3 2) 2
56. 9%,
25.4%, 17.7%
(D)
(2) .

(1]

(2]

[3]

(4]

(5]

L6]

7]

(8]

(9]

[10]

[11]

[12]

(3

4

’ ’

56.9%, ,
25.4%, ,

[ ]
[yl . 1956, 4

(2):99-115.

Cheng J C. Vertical belts of runoff action in slope[ M].

Beijing: Science Press, 1965.

’

[Jl. ,1988(7) ;5
3.

[l 2003,17(3) :25-27.

[yl ,1998, 53(5):422-428.

[cl1/
11992,
75-87.
[Jl.
,1992,6(2) :17-23.
(clyz

1963 ,1965,99-104
LIl ,1987(8) :23-26.

] ’

(1] ,1992,6(2) :24-28.
Zheng F L, Huang C H, Norton L. D. Vertical hydrau-
lic gradient and run-on water and sediment effects on
erosion processes and sediment regimes[J]. Soil Sci.
Soc. Am. J., 2000,64(1) :4-10.
H. N.

;. : ,1983.

[M]. ,



