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Coupling Relationship Between Soil Erosion Risk and Natural Suitability of
Human Settlements in Guyuan City, Ningxia Hui Autonomous Region

Zhang Weichen', Zhang Guojun®, Wei Xiaoyan’, Ma Wentao®, Cheng Jinhua'
(1.School of Soil and Water Conservation s Beijing Forestry University, Beijing 100083, China ;

2.Ningxia Soil and Water Conservation Monitoring Station s Yinchuan, Ningxia 750021, China)

Abstract: [ Objective] Investigating the coupling relationship between the risk of soil erosion and the natural
suitability of human settlements in Guyuan City, Ningxia Hui Autonomous Region provides theoretical
support for the prevention and control of soil erosion in small watersheds, and thereby contributes more to
the improvement of human settlements. [ Methods | The PSR model and the human settlement index model
were used to calculate the risk of soil erosion in a small watershed as well as the natural suitability for human
settlement. The correlation and the coupling degree of the two factors were calculated to analyze their
coupling coordination degree and the coupling coordination type. [ Results] @O The small watersheds with
moderate and high risk of soil erosion accounted for 28% of the area, and were located in the southwest and
southeast. Small watersheds that were rated as unsuitable for human settlement accounted for 12% of the
area, located in the southern of Xiji County and Northeastern Longde County. @ The correlation coefficient

between soil erosion risk and natural suitability of human settlements was 0.61. 74% of small watersheds
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were found to have high coupling degree and benign resonance coupling areas, and 67 % of small watersheds

were found to be coordinated development and highly coordinated development areas. @ There were 75, 36,

79, and 114 watersheds classified as coordination and synchronization type small watersheds, imbalance and

co-loss type small watersheds, soil erosion lag type small watersheds, and human settlement lag type small

watersheds, respectively. [ Conclusion] D Soil erosion and human settlement in Guyuan City had high

correlation, high coupling degree, and significant mutual promotion effects. @ There were 79 small

watersheds with lagging risk of soil erosion that needed to be controlled, and 36 dysfunctional co-loss type

small watersheds should be treated and reconstructed according to the local conditions.

Keywords: risk of soil erosion; natural suitability of human settlements; Loess Plateau; Guyuan City, Ningxia

Hui Autonomous Region
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Table 3 Characteristics of soil erosion risk levels in small watersheds
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Table 4 Division of natural suitability of human settlement environment in small watershed
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Table 5 Classification standards for coupling degree and coupling coordination degree
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Table 6 Risk assessment results of soil erosion in small watershed of Guyuan City
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Fig.2 Risk asessment results of soil erosion in
small watersheds of Guyuan City
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Fig.3 Classification of natural suitability of human settlement
environment in small watersheds of Guyuan City
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Fig.4 Soil erosion risk-scatter plots and trend line of natural

suitability of human settlement environment
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Fig.5 Coupling statistics of soil erosion risk-natural

suitability of human settlements
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Fig.6 Coupling coordination degrees of small

watersheds in Guyuan City
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Fig.7 Coupling coordination types of small

watersheds in Guyuan City

PG I o) 28 78 A 1 T 2% A B IX B B L dn
&8 T 7 » Up A [) 25 78 5 2 9 S 45 780 3 1) A B 91X A
S H XL A8 B e DR DX N R SR R A
i SR SO I P el e o N DS i D S S i S i
AN R B AR AE B2 B B (28 £ RN X (27 450 .2k
I AR R /)N 3t 2 A A AR P B (16 55 (PEfE A
(10 %) . iRk 4 3 2k XU W 5 B8 43 A 78 i M X
(1 50 HE (24 £ JRIEE (8 ) B A Ay
L BCA PRI K A e KUK i S B /N, 2k kK
Ui 2 ARG i J AR /N i Bl e 32 B B (12 %) BEE L (9
ZORRIRE 9 O nfi£,

FAAB N E S AT B R S A
[ T L N - = O R 1 1 I 2 = e vl
b I BT T DT P R AR R S PR R SR I R a4
AR IX BT S A T T A R S U e b R
B [ D T P L TP R B X T TP
B i BEL P BB — B O AER & K 4 K B iR R
AR R 508 52 00 3 S X P oK i R AR 5
ARFER A SR R AF . (#9074 BT i
A1 S i 3 A7 A A A BOE W, N R BE A R IE
R s H T2 DX S B N LA R e N B D
JIT LA K A 38 2 XU A X AN 8 PRI 9 7 3 G o B T



260 7K R E

%43

ST A L I, T 2 R R B 3 0 4
XL R KBRS PR K - 9 2K R % 35 B o 1 T
5 1 B2 R 5200/ R BRMR 43 A TR R T
T R 5N O B KL R e 2 A T
e o X T 0L B AR 2 X B A
5 KSR BT A A IR L S B SR
ORI MRS 0 — B LR AT 5 o T 3 K 0 i
R LA 25 M 45 (B 5 S BOK - 3 AU 5 AR R
i 1 SR T R EL I TR R T S 1L T
BEARH K 302 DK I /NI BB T X

7B | 7
e L V7777 [T
7 B % Zooaalimm |
W [ % ZAII
JE M X | % 7l
0 20 40 60 80 100
Lk 51/%
AR SR [0 7k = 0 2 R R
EAh AR SE Y IR

[T 2% 98 K -3 ok KB v Ja 2 I 2R 8 30 858 5& ‘e 1 i s 7Y
B8 BEEMMREBSHEAESERLS
Fig.8 Classification of coupling coordination degree of

small watersheds in Guyuan City
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