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Rainfall Characteristics and Their Effects on Slope Erosion in

Western Loess Hilly Region

ZHOU Ztyuan', WANG Li', WANG Xiao-ping’, MA Harlong®, LI Meng-ru'
(1. College of Forestry, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2. Dingxi Institute of Soil and Water Conservation, Dingxi, Gansu 743000, China)

Abstract: Rainfall characteristics and their effects on loess slope erosion in the loess hilly region of the west-
ern Loess Plateau were studied using the runoff plots located in the Anjiagou watershed, Dingxi City, Gansu
Province and the data observed from 2009 to 2011. Results showed that in the condition of natural rainfall,
runoff process under different treatments could be divided into runoff producing, maximum runoff, stability
of runoff and disappearance of runoff and soil erosion, into erosion producing, maximum erosion amount and
curtailment erosion. The eight treatments, in order of the decreasing total amounts of runoff and soil loss.,
were 15° spring wheat, 10° spring wheat, 10° Pinus tabulae formis arboreal forest, 15° waste land, 15° Hip-
pophae rhamnoides shrub forest, 10° waste land, 15° Pinus tabulae formis arboreal forest and 10° Hippo-
phae rhamnoides shrub forest. From the hierarchical clustering, on the 10° slope, Hippophae rhamnoides
shrub forest had an obvious effect of soil and water conservation, while on the 15° slope, Pinus tabulae for-
mis arboreal forest had an obvious effect of soil and water conservation. Therefore, combined with the cli-
mate and environment of test site, 10° slope is suitable for planting Hippophae rhamnoides and 15° slope,
for returning farmland to forest.

Keywords: natural rainfall; slope erosion; runoff; erosion amount

o b b Y
[1] [2-7] [8]
’ o o
b Y
:2013-07-11 :2013-08-08
: “ 7 (1102-08)
(1988—), ( ) N B . E-mail:zhou. zi. yuan@ hotmail. com,

(1963—), ( ) s , ,

E-mail: wangli@ gsau. edu. cn,



3 : 25

, ;0—20 cm 1.17 g/cm’,
. 7.3%. 21.9%,
’ 2
, 2.1
, 10°,15°
o , 4 ,
1 o ,
A% ,
, 2 000 m, 13.5 L , o
6.3 C,=>0%C 2933.5C,>=10 C 1 , 4
2 239.1 C, 34.3 C, s : (W),
—27.1°C, 65. 8% » (SW) . (H). (P). 8
2 408.6 h, 141 d, 427 mm, y .
1510 mm, o 5mX10 m,
s s s s 10 mX10 m,
1
/(") /m’
10 5% 10 . . . 65%
w 15 5X10 . . . 50%
10 5% 10 .4 . . 95%
SW 15 5% 10 .4 . . 90%
10 10X 10 6 a, 3.7 cm, 1.6 m, 70 %
H 15 1010 6 a, 3.6 cm, 1.6 m, 55%
10 10X 10 7 a, 6.6 cm, 2.7 m, 70%, 20%
P 15 10X 10 7 a, 6.8 cm, 2.8 m, 70% ., 10%
2.2 3
) 3.1
, , 5 min 1 . 1
(mbD), (2011 8 20 ),
500 ml, 24 h, , 12 h 15~29.9 mm,
s 8 h s . 24 h 25~49.9 mm ,
2.2.1 BRAZTARAZIRZTMNE . 5 min 28 mm, 52,30 min
(mD, 32.3 mm/h,
500 ml, , ,
, . o 1 ,
X X107 /(2X10°") 1 s 5 min,
= 10 mm/h, . 5 min
( - / )X107°/(2X107") s s o

2.2.2 %t oAt Excel 2010 SPSS 19.0 16. 4 mm/h



26 34
, LSD 15° ., 10° 20 min
(p<<0.05),15° . 6.2 min,10° ,15° 15 min
»  8.93 min, .
10° 15° ,10° . . .
15° 1.43 min,10° . ,
15° 2.31 min,10° ,
15° 2.08 min, 10° . ,
15° 1. 25 min, . SOl .
10° . 10° . ,
(10°H)>10° (10°SW)>10° (10°P) ao10%,15°
>10° (10°W),15° :15° ,10°,15°
(15°H)>15° (15°P) >15° , 10°
(15°SW)>15° (15°W), .10° >10° >10° >10°
.15° :15° >15°
>15° >15° .
1 2011 8 20
,15°
. 23.22 m*/hm?;10° . 2 2011 8 20
4.07 m’/hm?, . 3.3
. . 4 . 10° 1 2 .
15° . 107 . .15° ~10° >
25 min ,15° 20 min 10° ~15° ~15° ~10°
o >15° >10° ., 15°
’ ’ ’ . 10° 1.11,1.36 , 10°
’ ’ 15° . .
’ 36.1%,17.54%;10° 15° .
o ’ > ’ R 16.35%,12.25%;10°
3, 10° 10° 15° X .
>10° >10"  >10° : 39.31%,77.04%;10° 15°
15° 15° >15° >15° ) .
=15 o 67.63%,85.96%.
3.2
2 . . . "
15° . 1132.29 kg/hm*,10° )
. 19.51 kg/hm?*, fz] | 2011 8 20
. . . . d=5
3 . 10°



3 27
J15° 1 ,10° \15° 10° >10° >15° >15°
1 ,10° .15° 1 >10° >15° >10° o
,15° 1 o d=10 , (3 .
3 ,10° J10° s d=5 ,
.15° .10° .15° 1 4 ;. d=10 ,
,10° .15° 1 ,15° 3 , 10° ,
1 o , 10° , 3 , 15°
3 . 15° s o
, . €Y) 2011
3.4 . :15° >
2011 372.1 mm, 10° >10° >15° >15°
121.6 mm, 32.68%C 2), >10°  >15° >10° ,
6—9 , N o
10° . 10°,15° JH.P
15° 36.13%,17.53%,10° s \ ’
. 15° 10° .15° .
15.64%,21.54% ,10° . ]
N 15° 1] ’ ’ .
60.7376,85.95%,10° [, ,2008,22(2) :58-61.
\ 15° 2] ) X
67.65%,76.49%, (1] ,2002,21(3) :384-390.
:15° >10° >10° >15° [3] Liu Baoyuan. Nearing M A. Practical thresholds for
>15° >10° >15° > separating erosive and non-erosive stroms[J]. Transac-
10° ) tion of the ASAE, 2002,45(6):1843-1847.
[4]
’ ’ I - [l :
5 1984,3(2) :58-63.
372.1 mm 121. 6 mm 5] ’ ’ :
/ 7 L. ,2004,2(3):90-92.
(m® +km %ea 1) /ke (tokm Zea 1) [6] ’ ’ ' -
10°W 6 080 1.383 27. 66 LY. 12009,31(1):
10°SW 12 840 19. 844 396. 88 140-144.
10°H 2 690 0.946 9. 46 7] S .
10°P 9 800 7.226 72.26 12005,19(2) : 1-4.
15°W 9 520 1.677 33.54 [8] . [Jl.
15°SW 15 220 25.293 505. 86 ,2001,15(4) :47-50.
15°H 6 850 6. 734 67.34 [9] .
15°P 3710 1. 699 16. 99 [Jl. ,1991,11(4) ; 7-10.
[10] , , .o
4 [1]. ,2010,24
D (4) :40-43.
[11] , . ,
? ’ ? 1 ’ ? 1. .2001,15(4) ;66
. 3 o 69.
(2) 10°,15° , . 2] ) . .
. , [Jl. ,2006,22(8) ;
N :15° > 87-90.



