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Assessment of soil erosion intensity in Pearl River
Basin based on CSLE model
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Water Conservation Chinese Academic Sciences and Ministry of Water Resources 712100 Yangling Shaanxi China;

4. College of Geography Beijing Normal University 100875 Beijing China)

Abstract  Background Soil erosion has seriously threatened the social and economic development in
many regions of the world. The Pearl River Delta is one of the most dynamic economic zones in China and
even the world. The Pearl River Basin is located in the south subtropical region with the disadvantages
of heavy precipitation and thin soil. Coupled with the interference of human activities soil erosion has
become more severe. However it is still insufficient in the current research on the spatial differentiation
characteristics and main controlling factors of soil erosion in the Pearl River Basin which is not suitable
for the prosperous economy. Therefore it is urgent to make use of modern scientific and technological

means to systematically study soil erosion in this area. Methods In this study the Pearl River Basin
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was selected as the study area and China Water Conservancy Survey ( WRI) was used to set up sampling
survey units. The Chinese Soil Loss Equation ( CSLE) was used based on the sample survey unit data
interpreted by high—resolution remote sensing images and thematic data on soil erosion factors. The map
algebra and spatial interpolation were used to calculate the soil erosion rate map in the study area and to
analyze the spatial pattern of soil erosion in the Pearl River Basin. Furthermore the geo-detector method
was used to quantitatively identify the main influencing factors. Results 1) Among the factors affecting
soil erosion rate R and LS are generally higher which were the main inducing factors of soil erosion. The
B factor value was low while the £ and T factor values were high. The study area had good vegetation
coverage and was the main inhibitor of soil erosion. 2) The soil erosion in the Pearl River Basin mainly
concentrated in Guizhou and Yunnan provinces central Guangxi and coastal areas of Guangdong province.
The areas of intense and extremely intense erosion were relatively small and distributed on relatively
scattered sloping farmland. The mean values of soil erosion rate mapped by map algebra and spatial
interpolation were 791. 78 t/( km’ *a) and 615. 37 t/( km’*a) respectively. The mean values of the two soil
erosion rates were relatively close. The average value of soil erosion rate calculated by map algebra method
was higher which might be related to the difficulty of integrating water conservation measures into the
calculation. 3) Except for hilly and mountainous area of ZhejiangFujian land use pattern was the main
controlling factor of soil erosion and the influencing factor () value was above 47% . Secondly B factor
had a great influence on soil erosion rate and its spatial distribution. T factor ranked the third and K factor
and R factor had little influence. That was related to the high vegetation coverage in the study area which
was dominated by forest and grass vegetation. Conculsions Two methods of map algebra and spatial
interpolation are used to map soil erosion in the Pearl River Basin. Soil erosion is mainly controlled by land
use and biological measures. Adjusting land use structure and optimizing the soil conservation function of
vegetation are the main direction of future management. This study may provide a reliable scientific basis
for ecological environment restoration and soil conservation in this region and promote the development of
soil erosion research in subtropical region.

Keywords: soil erosion; CSLE model; dominant influence factor; map algebra; spatial interpolation;
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Fig.1 Location map of the study area Fig.2 Distribution of sampling units
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Tab.1 List of basic data

No. Basic data Sources of the data Resolution
1 Rainfall erosivity From project team 1 km
2 Soil erodibility From project team 30 m
Slope steepness and slope .

3 From project team 30 m

length factor
4 Land use and soil conservation measures From project team

. . . Vector data
data in sampling survey unit
(‘http: // data. ess. tsinghua. edu. en/) Website
5 ( GLC30) Land use type 30 m
download
p MODIS ( percent _Tree _cover. per— (‘https: // ladsweb. modaps. eosdis. nasa. gov/search/) 250
m
cent_NonTree_vegetate) MODIS dataset Website download
( (2018 8
Cultivation area map of .

7 wd ) ¥ “Technical Rules for Dynamic Monitoring of Regional Vector and tabu-

study area

Y Water and Soil Erosion ”( August 2018 edition) lar data

8 Regional divisions by soil 16 Digitizing based on the fig—

and water conservation ure by Zhao Yan et al '¢ Vector data

11 ~4 ( XDA20040202) o Notes: 1 —4 are all the stage result data of

the project team for “Quantitative Evaluation of Pan-third Pole Soil Erosion and Regional Prevention and Control Countermeasures” ( XDA20040202) .

@ § ( ) 2018 8  The Center of Soil and Water Conservation Monitoring Minis—

try of Water Resources. Technical rules for dynamic monitoring of regional water and soil erosion ( trial) . (2018.8)
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Fig.3 Spatial distribution of CSLE factors
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Fig.4 Soil erosion rate map based on map Fig.5 Soil erosion rate map based on spatial
algebra method interpolation method
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t/(km*+a)  615.37 t/( km’ *a)

2022

791. 78 ( 3)

2 o
2
Tab.2 Soil erosion rates of this study and extracted from references t/( km® *a)
Erosion rate in this study
Erosion
No. Study area Analysis method Resolution )
rate Map Spatial
algebra interpolation
19
. . — 498. 56 736. 86 655. 04
Pearl River Basin Sediment transport ratio
2 . . RUSLE % 50 m 880. 81 784.02 813. 44
Guizhou province
3 . . RUSLE * 30 m 716.6 763.97 683. 80
Cave area of northweast Guangxi
— o Notes: — refers to no data.
3
Tab.3 Average soil erosion rates of land use types q 47% : B
t/( km’ *a) T
q
Calculation method Cropland ~ Forest  Grassland 40%
Map algebra 2767.11 166.16 1235.63 . K R
Spatial interpolation ~ 2090.35  79.52 1620.54 N
3.2.3 SL190—
4
2007 ( » P
(4 2 ( Tab.4 Soil erosion intensity statistics by spatial
interpolation and map algebra %
) 10. 17%
' A ' A Soil erosion Spatial Map Difference
intensity interpolation algebra value
; Micro erosion 71.87 82. 04 -10.17
° Mild erosion 20.95 11.34 9.61
2 Moderate erosion 5.91 2.99 2.92
Serious erosion 0.98 1.33 -0.35
° Extreme erosion 0.29 1.26 -0.97
3.3 Severe erosion 0. 00 1. 04 -1.04
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Tab.5 Statistical table of ¢ values of each impact factor

R K LS B E T FvC SLP
Regional division by soil and water conservation Landuse type
Hilly and mountainous area
0.004 0.008 0.109 0.458 0.002 0.260 0.062 0.091 0.570
of Yunnan-Guizhou-Guangxi
Hilly and mountainous area of
0.002 0.036 0.208 0.483 0.001 0.172 0.137 0.209 0.579
Nanling
Hilly platform area of
0.028 0.021 0.096 0.355 0.011 0.426 0.110 0.101 0.532
South China coastal
Hilly and mountainous area of
0.006 0.028 0.113 0.549 0.011 0.319 0.086 0.118 0.383
ZhejiangFujian
Hilly areas of Hainan
0.048 0.039 0.161 0.515 0.010 0.404 0.235 0.152 0. 565
and South China Sea islands
Study area 0.018 0.023 0.082 0.370 0.002 0.206 0.069 0.075 0.470
1 SLP o Notes: SLP trefer to slope.
N 2 ganization of the United Nations 2019: 3.
3 LU HUA PROSSER I P MORAN C J et al. Predicting
sheetwash and rill erosion over the Australian continent
2) 2 J . Soil Research 2003 41(6): 1037.

4 TENG HF ROSSEL R AV SHI Z et al. Assimilating

satellite imagery and visible-near infrared spectroscopy to

791.78 t/( km® *
a) .615.37 t/( km®*a)

model and map soil loss by water erosion in Australia

° J . Environmental Modelling and Software 2016( 77) :
3) 156.
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2020 18(2): 66.
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