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Fig. 1  Location of study area
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Table 1 Soil erosion status statistics

/ / ; /
km? % L (10%taT) 1%
(tekm=2eal)
76.70% ;

6 223.23 40.37 150. 31 93. 54 4. 80 )
6 665.95 43.24 1212. 66 808. 35 41.45 4.80% L.77% !
1943.23 12.60 3 537.67 687. 45 35.25 o

545.21 3.54 5 983. 38 326.22 16.73

38.83 0.25 8 895. 18 34.54 1.77
0. 06 0.00 15 000. 00 0.09 0.00
41.45%
2
Fig. 2 Spatial distribution of soil erosion hm™2eh™ ' «a!
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Fig. 3 Spatial distribution of soil nutrient loss
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Table 2 Soil nutrient loss statistics
/ / /
km? (tekm~2ea"1) (10*tea™")
SOC 12 347. 15 38.13 40.08
TN 13 035. 39 1.18 1.54
TP 8 550. 26 0.16 0.14
TK 10 004. 11 6.00 6.01 °
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SOC n o« » 7
. SOC
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64.90% SOC . TP .
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49. 81%
SOC . 2015 )
SOC
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N.P
15 .
12.83 t/( km’* .
a) 13.34 t/( km®*a) . 2
1% ~9% 5% .
I m 630 ~7 880 ka 4
10~40 " (1)



10

RUSLE

201

10

11

“ ”» o« ”

Lin Y DengH DuK ef al. Combined effects of climate restora—
tion measures and slope position in change in soil chemical properties
and nutrient loss across lands affected by the Wenchuan Earthquake
in China. Science of the Total Environment 2017;274: 596—597
Pardon P Reubens B Reheul D et al. Trees increase soil organic
carbon and nutrient availability in temperate agroforestry systems. Ag—
riculture Ecosystems & Environment 2017; 247: 98—111

Napoli M Marta A D Zanchi C A et al. Assessment of soil and nu—
trient losses by runoff under different soil management practices in an
Italian hilly vineyard. Soil & Tillage Research 2017;168: 71—80
Vaezi A R Zarrinabadi E  Auerswald K. Interaction of land use
slope gradient and rain sequence on runoff and soil loss from weakly
aggregated semi-arid soils. Soil & Tillage Research 2017;172: 22—
31

Zeng C Wang S Bai X et al. Soil erosion evolution and spatial cor—
relation analysis in a typical karst geomorphology using RUSLE with
GIS. Solid Earth 2017;8(4) : 1—26

2017;45(6) :289—294
LuY Long]J Liao HK et al. Effects of different land use types on
distribution characteristics of soil C N and P in Karst peak cluster

depression. Jiangsu Agricultural Sciences 2017;45(6) : 289—294

2008; 24(1) :68—73
Zhang W Chen HS Wang K L et al. Spatial variability of soil nu—
trients on hillslope in typical karst peak-eluster depression areas.
Transactions of the CSAE  2008;24( 1) : 68—73

2015; 35( 14) :4658—4667

DuH Song TQ ZengF P et al. Carbon storage and its controlling
factors under different vegetation types in depressions between karst
hills southwest China. Acta Ecologica Sinica 2015; 35 ( 14):
4658—4667

Renard K G Foster G R Weesies G A et al. Predicting soil erosion
by water: a guide to conservation planning with the revised universal
soil loss equation ( rusle) . Agriculture Handbook. Washington D.
C.: United States Department of Agriculture ( USDA) 1997
Knisel W G CREAMS. A fieldscale model for chemicals runoff
and erosion from agricultural management systems: USAD-ARS=26.

Washington D. C.: USDA 1980
Sharpley A N Williams J R. Epic-erosion/productivity impact cal—

13

14

15

16

19

20

21

USAD-ARS-Grassland-1768.
Washington D. C.: United States Department of Agriculture 1990
Liu BY Nearing M A Shi PJ et al. Slope length effects on soil

culator: 1. Model documentation:

loss for steep slopes. Soil Science Society of America Journal 1994;
64(5) :1759—1763

USLE
IDRISI 2000; 14
(2):19—24

Cai CF Ding SW ShiZ H et al. Study of applying USLE and
geographical information system IDRISI to predict soil erosion in
small watershed. Journal of Soil and Water Conservation 2000; 14

(2):19—24

2005; 20(2) :215—220
Tan BX LiZY Wang Y H et al. Estimation of vegetation cover—
age and analysis of soil erosion using remote sensing data for
Guishuihe drainage basin. Remote Sensing Technology and Applica—
tion 2005;20(2): 215—220

RUSLE

2016; 53(1) :28—38
Zhao M S Li D C Zhang G L et al. Evaluation of soil erosion and
soil nutrient loss in Anhui Province based on RUSLE Model. Acat
Pedologica Sinica 2016;53( 1) : 28—38

1979
Institute of Geology Chinese Academy of Sciences. Chinese journal
of Karst research. Beijing: Science Press 1979
1997;3(4) :31—36
Chen X P. Research on characteristics of soil erosion in Karst moun—
tainous region environment. Journal of Soil and Water Conservation

1997;3(4) :31—36

. 2013; (1) :37—41
Luo W Q JiangZ C OuY R et al. Typical soil and water conser—
vation technology of Karst peak-cluster depression. Soil and Water

Conservation in China 2013; (1) :37—41

2006; 39 (9):
1828—1835
Zhang W Chen H' S Wang K L et al. The heterogeneity of soil
nutrients and their influencing factors in peak-cluster depression are—
2006; 39(9):

as of karst region. Scientia Agricultura Sinica

1828—1835

2014; (9) :43—47
Wei X H XuXZ Lei L etal. Soil erosion characteristics of natu—
ral slopes and terraces of Karst peak-cluster in Northern Guangdong
2014; (9):

Province. Soil and Water Conservation in China

43—47

2010; 29(2) : 121—127
Tan Y Q Zhang X H Zhou ] ez al. The mechanism of underground

leakage of soil in karst rocky desertification areas—A case in Chenqi



202 18

small watershed Puding Guizhou Province. Carsological Sinica 2010; 29(2) :121—127

Evaluation of Soil Erosion and Nutrient Loss in Karst
Peak-cluster Depression Based on RUSLE Model

ZENG Cheng' *>° BAI Xiaoyong”® LI Yang-bing'
( School of Geography and Environmental Science Guizhou Normal University! ~Guiyang 550001 China;
State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences® Guiyang 550081 China;

Puding Karst Ecosystem Observation and Research Station Chinese Academy of Sciences® Puding 562100 China)

Abstract  The spatial variability of soil erosion was analyzed which the relationship between soil erosion and
soil nutrient loss was discussed in Karst-peak cluster depression and the spatial variability of different soil nutrient
loss was revealed. The typical karst peak cluster depression in southern China used GIS technology and RUSLE
model. The results show that the total area of soil erosion was 1 950.21 x 10* t=a™' in 2015 accounting for
76.75% of the study area. The spatial distribution of soil erosion is characterized by the north and south sides to

the central changes in the strip. The total nutrient loss caused by soil erosion was 57. 76 x 10* tea ™'

and the aver—
age losses of SOC TN TP and TK were 38.13 1.18 0.16 6.00 t*km *+a”" respectively. The spatial varia—
tion of soil erosion is overall: erosion area and erosion mount gradually decreased with the erosion level increases
but the average erosion modulus increase process in the study area. The spatial distribution of soil erosion deter—
mines the spatial distribution of soil nutrient loss.
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