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Tab. 1  Characteristics of study runoff plots

Runoff plots Slope Slope Slope Observation ~ Observation Runoff field
number gradient/®  length/m  width/m Year category Surface condition name Setup Time
SG 1 5.13 10.03 4.96 1987—1993 1987
SG 2 11.00 10.16 5.00 1987—1993 1987
SG 3 16.33 10.34 4.97 1987—1993 1987
SG 4 20.42 10. 66 5.00 1987—1993 1987
SG 5 24.13 10.98 5.00 1987—1993 1987
SG 6 28.42 11.36 5.00 1987—1993 1987
SL 1 22.97 2.18 4.98 1987—1991 1986
SL 2 23.30 11.89 4.99 1987—1991 1986
SL3 24.47 22.26 4.94 1987—1991 1986
SL 4 24.28 33.19 4.96 1987—1991 1986
VG 1 28.92 11.18 5.02 1988—1993 30% 1987
VG2 27.60 11.2 4.92 1988—1993 60% 1987
VG 3 26.13 11.22 4.95 1988—1993 90% 1987
LE1 16.28 10. 64 4.96 1988—1990 b 1986
70%
LE2 18.18 10. 66 4.96 1988—1990 0-6m 1986
1.2 m 70%
LE 3 18.38 10. 66 4.98 1988—1990 1986
70%
LC 1 29.18 19.8 6.00 1981—1986 0% 1979
LC2 29.18 19.8 6.00 1981—1986 0% 1979
2
Tab. 2 Rainfall excess data of runoff fields
Runoff field name Year Rainfall times Rainfall/mm Average rainfall intensity/( mm/h)
1987 115 300.90 6.25
1988 202 285.10 10.68
1989 141 243.10 9.98
1990 270 344.00 22.46
1991 199 415.50 9.11
1992 155 300. 10 12.10
1993 153 418.30 10.61
1983 6 222.60 12.23
1984 9 155.20 11.10
1985 13 392.30 12.02
1986 13 192.20 18.14
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3

Tab. 3 Correlation between different rainfall factors and eroded sediment yields

Rainfall factors Rainfall duration/min Average rainfall intensity/( mm/h) Rainfall excess/mm
kg Pearson 0.052 0.371%% 0.360**
Eroded sediment yields Sig( ) 0.580 0 0
N=114; % % 0.01 .
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4
Tab. 4 Relationships between annual erosion modulus and slope gradient
R2
Year Regression equation Coefficient R?
1988 y = 400.27¢% 320! 0.8816
1989 y = 959.67¢%'" 0. 660 3
1990 y = 1125.2¢% 3% 0.862 1
1991 y = 428.06¢% 313 0.744 6
N=6 «x y
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Fig.3 Annual erosion modulus of plots with different slope length

3
2.18 m ;
; 22.26 m
22 m o
3.2.3
27 -28
28
3
( VGI.VG2 VG3) 1988—1993
4 o
4
60%
90% o
1990 30% 60%
1993
1990 1993
3500 -
= 00 HRE %
j 2500 E30 60 890
&
S 2000 ¢
ﬁ 1500 -
ﬁ 1000 -
;ﬁ,
500
0 -
1988 1989 1990 1991 1992 1993
HH el /a
4

Fig.4 Annual erosion modulus of grassland with different vegetation coverage



51

3.2.4
8-9
29
30
(LCI.
LC2)
1983—1986
( 5
5000

EFTTE N

AEAZ ISR /(t/(km?. a))
s g8 &

—_
o
[=3
<

Fig.5 Annual erosion modulus of terrace and slope farmland

(LE1.LE2) LEI
LE2 . LE3(
) . 1988—
1990

—
)
<

BAFE O ad KIRFEH

—
=]
=]

®©
<o

=
S

40 r

SRR /(/(km? a))

Fig. 6 Annual erosion modulus of plots under different land preparation

measures ( level bench and fish-scale pits) and waste slope

1981—1993

1)
0.01
2)
20. 42°
22.26 m
22 m
3)
60%
90%



on the runoff and erosion for a gully catchment of the loess plateau
China J . Acta Geographica Sinica 2002 57(6): 717 =722

52 34
R 10 .
I 2002 16(4):123 - 126 Zhang
A A A Yongtao Yang Jihua Xia Jiangbao et al. Study on soil promotion
° character under different condition in stone hilly region J . Jour—
N nal of Soil and Water Conservation 2002 16(4): 123 - 126
11 .
I 2008 6(1):9-15 LiXi-
° ubin  Ma Zhizun Yao Xiaoyou et al. Current status and compre—
hensive control strategies of soil erosion for rocky mountain areas in
( References) the northern China J . Science of Soil and Water Conservation
2008 6(1): 9-15
1 . J.
2011 31(5):1 -6 Li Rui. Research into soil erosion on 12 ’ . )
. . . . . I 2003 10(4):131 - 133 Qian Jin—
processes and control in major water erosion regions of China J . . L B . .
Bulletin of Soil and Water Conservation 2011 31(5): 1 -6 ping  Wei Llla0. Feng Zhongjllang. Ana.lysm of prﬂsenl' suua-llon
and causes of soil and ater loss in mountain area of Hebei Province
2 ’ J . Research of Soil and Water Conservation 2003 10(4):
J. 2013 (10):2 -3 + 11 Ministry of Water 131 - 133
Resources of the Peoples Republic of China. The bulletin of the first 13 ¢ y
national water resources survey and the soil and water conservation . M
situation ] Soil and Water Conservation in China 2013 (10) 1993. General editorial board of the Encyclopedia of China Chi-
2-3+11 nese Geography Editorial Board. China Encyclopedia — Chinese
3 I 2002 (4) 32 Geography M . Beijing: Encyclopedia of China Press 1993.
—-33 Yang Peng. Prevent and control soil degeneration J Territo— 14 )
ry & Natural Resources Study 2002 (4):32 -33 _ (1980 —-1995 ) R .
4 ’ I 1998. Research Institute of soil
2000 15(6) : 649 - 653 Yang Mingyi Tian Junliang. Re- and water conservation in Chengde City Hebei Province. the law
search progress in erosion on hillslop quantitatively J . Advance In of water and soil loss in Yanshan rocky mountainous area—runoff and
Earth Sciences 2000 15(6) : 649 -653 sediment test data( 1980—1995) R . Chengde: Research Insti—
3 ) tute of soil and water conservation in Chengde City 1988.
J. 2010 24(1):82 -85 15 ) J .
Qiu Xueli Yan Duanzong Hu Wanli et al. Dynamic study on 2003 21(1):33 —40 Zhang Wenbo Xie Yun Liu
soil and water loss in different rainfall pattern and farming measures Baoyuan. Spatial distribution of rainfall erosivity in China J .
J . Journal of Soil and Water Conservation 2010 24(1): 82 - Mountain Research 2003 21(1): 33 —40
85 16 .
6 : I 2011 25(3):40 - 43
I 2012 28(17) 1 109 - 116 Li Zijun Yu Zhang Huiru Zheng Fenli. Effect of slope gradients on erosion
Xingxiu. Characteristics of surface runoff and its influencing factors from a red soil hillslope under different rainfall intensity J . Jour—
on slope scale in rocky mountain area of northern Hebei province nal of Soil and water Conservation 2011 25(3): 40 —43
J . Transactions of the Chinese Society of Agricultural Engineering 17 .
( Transactions of the CSAE) 2012 28(17): 109 -116 ] . 2010 17(01):6 =9 Shen Zhenzhou Yao
7 : Wenyi Li Mian et al. Study on soil erosion sediment under dif-
I 2013 27(05) :59 - 62 +67 ferent underlying horizon J . Research of Soil and Water Conser—
Cong Yue Zhang Hongjiang Cheng Hua et al. Effects of herba— vation 2010 17(01): 6 -9
ceous plant coverage rate on rainfall in Rocky mountain area of 18 .
northern China J . Journal of Soil and Water Conservation 2013 ] . 2015 46(4):147 - 154 +
27(05): 59 -62 +67 182 Li Guifang Zheng Fenli Lu Jia et al. Effects of rainfall and
8 . topography on soil erosion processes of black soil hillslope ] .
J . 2011 27(6) :36 —41 Jiang Na Shao Transactions of the Chinese Society for Agricultural Machinery
Mingan. Characteristics of soil and water loss of different slope land 2015 46(4): 147 - 154 +182
uses in small watershed on the loess plateau J . Transactions of the 19 X ] .
Chinese Society of Agricultural Engineering ( Transactions of the 2002 9(4):96 - 101 Zhang Qingchun Liu Baoyuan
CSAE) 2011 27(6): 36 -41 Zhai Gang. Review on Relationship between vegetation and soil
9 . and water loss J . Research of Soil and Water Conservation.
I 2002 57(6):717 =722 Fu Bojie 2002 9(4):96 - 101
Qiu Yang Wang Jun et al. Effect simulations of land use change 20

J. 1999 54(4):347 -356 Hu Shixiong Jin

Changxing. Theoretical analysis and experimental study on the crit—



53

ical slope of erosion J . Acta Geographica Sinica 1999 54 Conservation 2001 15(2): 17 -20 +24
(4): 347 -356 26 . I
21 N 1989 (4):84 - 91 Cai Qiangguo. Role of slope length in the
J . 2005 3 process of slope erosion J . Sediment Research 1989 (4):84 -
(4):11 =18 +26 Huang Zhilin Fu Bojie Chen Lixiang. Differ— 91
entiation of soil erosion by different slope land use pattern and var— 27 .
iation of precipitation in loess hilly region J . Science of Soil and I . 2006 24(1):19 -26 Yu
Water Conservation 2005 3(4): 11 -18 +26 Xinxiao Zhang Xiaoming Wu Sihong et al. The effect of vege—
22 . J . tation and precipitation upon runoff and sediment production in
2000 14( 1) :33 =37 Liu Xiaoyong Wu Pute. Simula— sloping lands of Loess area J . Mountain Research 2006 24
ted Study on Erosion and sediment yield on hard ground surface (1): 19-26
J . Journal of Soil and water Conservation 14(1): 33 -37 28 .
23 . I 1990 4(1):30 =35 Luo Weix-
J . 2010 28(4):415 -421 Chen Xi- iang Bai Liqiang Song Xide et al. Runoff and scouring amount
aoan Cai Qiangguo Zhang Lichao et al. Research on critical in forest and grass land with different cover rate J . Journal of
slope of soil erosion in a hilly loess region on the loess plateau J . Soil and water Conservation 1990 4(1): 30 -35
Mountain Research 2010 28(4): 415 -421 29 .
24 . J. 2014 45(7):793 —800 Liu Xiaoyan
J . 2011 42(3):721 - Wang Fugui Yang Sheng etc. Sediment reduction effect of level
725 Chen Xiaocan Cai Qiangguo Zhang Lichao et al. Impact of terrace in the hilly — gully region in the loess plateau J . Journal
slope length on soil erosion under different rainfall intensity in a of Hydraulic Engineering 2014 45(7): 793 —800
hilly loess region on the loess plateau J . Chinese Journal of Soil 30 . J .
Science 2011 42(3): 721 -725 2004 20(2) :296 —300 Yuan Xiping Lei Ting—
25 wu. Soil and water conservation measures and their benefits in run—

J 2001 15(2):17 =20 +24 Kong Ya—

. J . Transactions of the Chinese Soci—
ping Zhang Keli

off and sediment reductions
ety of Agricultural Engineering ( Transactions of the CSAE)

2004 20(2) :296 -300

Tang Keli. Impacts of slope length on soil ero—

sion process under sinulated rainfall J . Journal of Soil and water

Influences of Rainfall and Underlying Surface Conditions on Soil Erosion
and Sediment Yield in Yanshan Rocky Mountain Area

XU Haichao LI Zijun LIN Jinkuo JIANG Aixia

( School of Geography and Environment Shandong Normal University Jinan 250014  China)
Abstract: Based on the observation data of runoff plots soil erosion and sediment yield characteristics and its in—
fluencing factors on slope scale were analyzed in order to reveal the law of water and soil loss in Yanshan rocky
mountain area. This research can provide a reference for regional soil erosion control. The results showed that the
average rainfall intensity and rainfall excess for runoff yield were the main factors inducing slope erosion and the
correlation between the rainfall duration and eroded sediment yield was not obvious. The erosion modulus of the
runoff plots show exponential growth with the increasing slope gradients and the erosion modulus showed a rapid
increasing trend when the slope gradient was over 20. 42°respectively. The critical slope length is about 22 m
when the slope length is less than 22.26 m the soil erosion modulus increases with the increase of slope length
but after the slope length exceeds 22.26 m the erosion modulus decreases gradually. The erosion modulus de-
creased as vegetation coverage increased. However there was little difference between the erosion modulus of the
grassland runoff plots with vegetation cover of 60% and 90% which indicated that there was a critical vegetation
coverage in soil loss control. Land preparation measures such as terrace fish-scale pit and level bench can effec—

tively store water and retain sediment as well as reduce slope erosion by changing underlying surfaces.

Key word: Yanshan rocky mountain area; rainfall factors; topographic factors; vegetation cover; land preparation

measure; slope erosion



