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Table 1 Data sources of this study

AR Data type

BERERIE Link of website

+HuFH Land use

SRTM DEM %l DEM

RMHF R-factor

K ¥ K-factor

IH—fLAE BE % NDVI

N % B Population density

T G RAEYREFh 1 B City-specific sown area of crops
R BB AL City-specific cropland area
AFIHBIX A 77 JE Gross regional products per capita
i X 77 SE S K % Growth rate of gross regional products
AHIHU A3 77 Mechanical power per capita

WAL Z Urbanization rate

R E AT X R Administrative division

https://data.apps.fao.org/catalog/dataset/
https://www.nasa.gov/
http://clicia.bnu.edu.cn/data/erosivity.html
http://loess.geodata.cn/

7% ik [19] Reference [19]
https://hub.worldpop.org/
https://www.stats.gov.cn/sj/ndsj/
https://www.stats.gov.cn/sj/ndsj/
https://www.stats.gov.cn/sj/ndsj/
https://www.stats.gov.cn/sj/ndsj/
https://www stats.gov.cn/sj/ndsj/
https://www.stats.gov.cn/sj/ndsj/

https://www.mnr.gov.cn/
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IR (/) W E-E SR High-high .
L A S G
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' G- 4% Low-high
S & & & = ARG Low-low — — kT
SY S S S O KRB Insignificant 0 500 1000 1500
o 4.33 2213 18.20 6.65 4.93 1.91 0.02
Xinjiang ] > 1 ° | o P i
Ningxia - > °
prss " P : 2 g
° a3 Soil erosion rate s . °, 3
g gy sl LR > D s i, 2
= Choneging ] National mean of soil _ [> 2 L. 3
8 Guanni 4 erosion rate > > £ B —
5 Cuangione D Rt %D D 2 s <
c 2 pbel Soil erosion amount > ¥ ol L
£ Sh?;"-{g?}if % > P & B % >,
® Znie ] N o Heilon a1 03 % 3‘. ° . L
= Jiangsu > xR
o} siianghal > T wennnky ° ¢ ° N = N
o Meilonajne ] > > i Stni T g 9 3 . s,
A e SigTE] > o175 S N L) PN S Sl e S I S =,
R Sﬁfgt:: D D 0 15 30 45 600 10 20 30 40 0 4 8 12 16 3 6 92 0 1 2 3 40 0.02 0.04 006
bemned n - . . X vhm* B . i | Millont i @ Bt © WA Hifly © R IS
2 4 6 8 10 12 0 60 120 180 240 Bareland Cropland  Shrubland ~ Grassland Tundra Forest
T BEAR R/ (/hm) F bR A FER A/ (1/hm”) SR H i
Soil erosion rate Soil erosion amount Soil erosion modulus National mean

A A MG AR R 45 (8] 404 Spatial distribution of soil erosion rate at prefecture-level city ; B : £ b g 7 +- 52 i s 2 LISA £E 52
A LISA map of soil erosion rate at prefecture-level city; C: £ 48 F- 34 + 3 {2 1ol 7 22 1 + 3421k ik SR Average soil erosion rate and soil
erosion amount at provincial level; D : £ AN [\ A 3 A FZE R |- 4972 4 3242 1l 38R Average soil erosion rate on different land use types at
provincial level. N 51548 Fos M , 181 2, 3[R Excluding data from Taiwan Province , Hong Kong, Macau, Fig.2 and Fig.3 are the same.

1 PELTEEMIDKG S E S FiE

Fig.1 The spatial distribution characteristics of soil erosion in China

®2 ZREMBMNEEFEERIZEESR

Table 2 Multiscale geographically weighted regression model result summary

g A ’ e W F B Coefficients
Model R’ Adjusted R AlCe a Variables Bandwidth It %/J_\{E BR i VIE
Mean Min Max
OLS 0.37 0.36 691.44 346
GWR 0.86 0.80 524.93 0.20 59
Dypop 38 0.67 —0.03 1.55 1.82
Rugs 179 —0.33 —0.46 —0.17 2.70
Perp 346 0.06 0.01 0.06 2.18
MGWR 0.87 0.84 463.62 0.16 Gerp 94 —0.09 —0.86 0.77 1.06
Prom 197 0.09 —0.01 0.21 1.47
Tuut 48 —0.09 —0.40 0.37 1.09
30 —0.02 —2.14 0.95

intercept

P/NT GWRBLAL, BB MGWR BERLX h [ 4 2 i, AT LA ST WA [l 5 0 DY 28 22 S AR VR T RUBE
T b MR i A e LIRSl PN 3R B i BRIl R 27 GWR BRI Ay [ 728 4 1 B AT A ] e LT 9
S, MGWR BEHL ST T % 558 GWR BLRUAE BEAT )5y 08 59, BIVAEAS Jay 4 [l U1 5 52 A9 AR 400 22 38 45k, (5
P L I A A R TR AR RO N AT Y MGWRAEEI % R A 2% A AN A e i 9, 2
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2.

5
bR LAk 2 A
Std.residual

m<-25 m()5~15 *=
m-25~-1.5m].5~25
E-15~-0.5m>2.5
—-0.5~0.5 0

Yo

ckm | .
500 1000 1500

B2 ZREMBMNDOEAEEFREREAMRELZRENZE S B)
Fig.2 The spatial distribution of local R*(A) and standardized residual in MGWR model(B)
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Fig.3 Spatial distribution of regression coefficients of variables in the MGWR model
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Analyzing socio-economic spatial factors driving soil erosion in China
based on multi-scale geographically weighted regression model

LI Keke',ZHOU Zhanhang®*, WANG Zhen'”
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2.College of Public Administration, Huazhong Agricultural University, Wuhan 430070, China;
3. Interdisciplinary Research Center for Territorial Spatial Governance and Green Development, Huazhong
Agricultural University, Wuhan 430070, China

Abstract Soil erosion poses a threat to food security and ecosystem services, and is one of the severe
environmental problems facing China. It is affected by both natural factors and human activities. At pres-
ent, a large number of studies in China have focused on the driving effect of socio-economic factors on soil
erosion, but there are still insufficient in studying the spatial non-stationary relationship between the two
and paying attention to the scale differences of affecting factors. 346 prefecture-level cities in China were
used to study the complex driving mechanisms of socio-economic activities on soil erosion. The soil erosion
prediction (RUSLE) model and multiscale geographically weighted regression (MGWR) model were used
to investigate the spatial heterogeneity of soil erosion in various cities in China using 2017 as a reference
year. The spatial driving effects of socio-economic factors on rates of soil erosion in prefecture-level cities
across China and the differences in the scale of action between factors were studied. Results showed that the
spatial distribution of the rate of soil erosion in various prefecture-level cities in China had a significant posi-
tive spatial correlation. Hotspots of soil erosion were mainly distributed in the west, northeast, the Yunnan-
Guizhou Plateau, Sichuan Basin and the Loess Plateau. Compared with models based on global regression
and traditional geographically weighted regression models, MGWR significantly improved the explanatory
power of socio-economic variables on the rate of soil erosion, with a model fitting goodness of 0.87. From
the perspective of driving factors, the direction of the effect of each driving factor on the rate of soil erosion
in various prefecture-level cities in China had structural differences with changes of spatial location except
for the factor of regional gross domestic product per capita. On average, population density was the factor
contributing the most to the rate of soil erosion in various prefecture-level cities in China. The rate of soil
erosion in prefecture level cities in China was more susceptible to the influence of multiple cropping indices
in the western region, while the driving mechanism of socio-economic factors on the rate of soil erosion in
the eastern region was more complex, and the spatial scale differences of different driving factors were
more obvious. It is indicated that decision makers should fully consider the spatial heterogeneity of the im-
pact of human activities on soil erosion to achieve the sustainable development of soil and water conserva-
tion.

Keywords soil erosion; soil erosion preparation model; revised universal soil loss equation; multiscale

geographically weighted regression model ; socio-economic factors ; patial non-stationarity
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