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Spatial and Temporal Changes and Driving Factors of Soil
Erosion in North Piedmont of Yinshan Mountain
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Abstract; [ Objective] The spatial and temporal changes of soil erosion and its influencing factors in the north
piedmont of Yinshan Mountain from 2000 to 2020 were analyzed in order to provide scientific guidance for
soil erosion control and land space planning in this area. [ Methods] Based on precipitation, land use, soil and
remote sensing image data. the research was carried out by using GIS technology and the RUSLE model.
[Results] @ From 2000 to 2020, soil erosion intensity in the north piedmont of Yinshan Mountain was
mainly micro-grade erosion and moderate-grade erosion. The area of high-grade erosion continued to increase
over time. The soil erosion status in the north piedmont of Yinshan Mountain was very severe. @ The areas
of severe soil erosion in the north piedmont of Yinshan Mountain were mainly located along the Yinshan
Mountain range and most areas of Duolun County, Inner Mongolia Autonomous Region. @ Land use type
was the main influencing factor of soil erosion in the north piedmont of Yinshan Mountain. The explanatory
power of each factor followed the order of : land use type > vegetation coverage > rainfall = slope. The area

consisting of cultivated land with vegetation coverage less than 0.3, slope of 15°~20°, and rainfall of 365~
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413 mm was the high risk erosion area. [ Conclusion] The degree of soil erosion in the north piedmont of

Yinshan Mountain was generally high. Cultivated land and grassland with low vegetation coverage should be

the key areas for soil erosion control in the north piedmont of Yinshan Mountain. Soil erosion should be

controlled by planting trees and grasses to expand the coverage of forests and grasslands, improve vegetation

coverage, reduce surface runoff rate, and improve infiltration capacity.
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Fig.1

Rainfall erosivity factor distribution in north piedmont of Yinshan Mountain
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Table 3 Area of soil erosion intensity in different years in north piedmont of Yinshan Mountain from 2000 to 2020

R 2000 4F 2005 4 2010 4 2015 4F 2020 4F
WA/km? B/ % EA/km® B/ ER/km® WH/Y EE/km® WHE/Y% EE/km® /%

PO f2 1 7726440 80.75 68 376.44  71.45 60 837.97  63.55 55 342,53 57.81 69 834.50  72.98
RERM 1432470 14,97 20 862.24  21.80 24 384,03 2547 30 060.97  31.40 21599.02  22.57
R 2 2 947,51 3.08 4 448.15 4,65 6 916.31 7.22 6619.93 6.91 3028.83 3.17
A {7 879.51 0.92 1490.17 1.56 2 348.12 2.45 2 666.90 2.79 917.89 0.96
e Z 7 ik 234.74 0.25 434.99 0.45 1027.68 1.07 877.07 0.92 260.33 0.27
TR AL R 68.56 0.07 107.35 0.11 243.65 0.25 190.46 0.20 78.77 0.08
EHEMBER/ (o km 2 ea ) 86.88 68.09 108.39 126.01 87.96

3 Ly b 7 DXl 32 2 DA BB 4 ol R AR AR Tl Ry
K& PR FEEJEEIT HKFBAR, 5 a B E] 58 X
DAL P Tk B 42 okt R 28 Tk 42 o T R 24 S B 5 DX PN UK A i
R R 8900 ~96 %0 s AR ARl LA E AR BE L 7 4 [ K
S BR BE RAAR 1 % ~4 %5 HK % 25 T AT 40 24
4y, 20002020 AF B L A6 X 85k 1 48 4R AN [] 5
FETH AR AR S 3 . 2 DX i B R DU R Tk Dy
F . A 20002020 A5 ff B JE ok 1 AR 4y 1 5 T A T AR
80.75% ,71.45% ,63.55% ,57.81 % 1 72.98 %,

2000 A - e AZ i AL Ry 77 264,40 km® L 7E
20052015 4F + ¢ i B = ol FROR R, 4 B R
68 376.44,60 837.97 F1 55 342.5 km?, fij £E 2020 4F +

St e 4R T AR B T & 69 834,50 km? ;% FF AR ih 7E
2000—2020 4F = T AR A0 R AR 5 B2 = Tl A e L 7
2000—2015 4E | 7FF] 30 060.97 km?® J5 » X AE 2020 4E
TREF] 21 599.02 km® , 783 5 a 22 B il =5 AR 1k 1) 1K
GRS Ak 5 vh B4l SR ZUAR ok B 5 B4R ek R
Ul AR AE 2015 A3k B e » AR 2020 4F [] 3k 5]
el 1% X AR 4 4R 1l B4 2000 4F Sy 86. 88
t/(km? + a),2005 &K 68.09 t/(km® « a),2010 &K
108.39 t/(km? « a),2015 &4} 126.01 t/(km® « a),
2020 4F°H 87.96 t/(km?® « a), By, B LI X
B+ HE R phosR B R B DL BB Bk 32, 2000—
2020 4E LA S 14 Bk 95.72%,93.25% ,89.02%



386 7K R E

%43

89.21 %0 F1 95.55 % AR MR AL AE 2000—2005 4F 2
W H T 2005—2015 4R RN, 2015—2020 4F
MU 2020 AR5 rpORE R Z A 5 21 AR R A
{2 o T R L B AP WD e e, 3 BT L b e i X A 4
(CURINVICI GEFY (N

2000—2020 4F ] 1l Ak 72 Hhy X 4 3¢ 42 Doh =[] 43 A1
K5 J5y K AR A ] o AEL S5y b 22 0+ 43 B 2 (& 5) . AT
- AR DR B T AE X O L K B K R ZU M X T2
B AT T BA LU Bk 26 RN 2248 BB , LA 5 10432 1k
FRIZUE R 32, 2000—2020 4F B L 1L ik 0y 28 + 958 4
PhAE 2005 4E45 DAZE MR, 2005—2015 4F {2 0l #2 B in feil
F| 2020 4E PR S LY MR, 2005—2015 4F i 5 9 4= ik
BIBE S A IR Ak . BA L L bk i 6 b DX A0 L 366 8
R AR Tk B A e 5 B AR K DL B R AR, 20002020

| 2000—2005%

2005—20104

gés

Hher

AP LR P S AR R SRR A v S U e 1 BB AR
PLIRE 0 (N L1 e SR B A S N A (o = S N B P S N T 2
AR, N R Il R (B 6) kA, 2000 4F
A 80.75 % 4R M R AE 1 000 t/(km® « &) L F, A
95.72 % M= i 3 R AE 2 500 t/(km?® « a) PLF 52005

A 7145 Y MR HGE R AE 1 000 t/(km® » a) AR,
A 93.25% R M B RTE 2 500 t/(km® « a) L T

2010 4FA 63.55 20 IR A AE 1 000 t/(km” » a) A
T A 89.02 % R RFE 2 500 t/(km* « &) LT ;
2015 A 57.81 % R M F4E 1 000 t/(km® » a) LA
T A 89.21 Yo WY RIMERAE 2 500 t/(km® + a) LLF
2020 A4 72,98 % AR M FAE 1 000 t/(km® + a) LA
T A 95.55 X Y RIMERAE 2 500 t/(km” « @) AR,
Ut 5T X AR I L ™ o

2010—2015%

S

2015—20204

(S

THEmEBER

C SR 4= C A R AR i — R 4R
[ ok P AR o — 3 P42 ke C o R AR i — e B 4R o
O 4 P 4R o — e 422 ke [ R A A

O R —m S g2 PR o — w45 2 12
C] % B AR i — T BE 4R Tk I 5 2 AR — R AR e
C @R I 5 2 AR o — e P ARt
O 2 B AR i —rp A2 ke I 5 AR — rh R AR
O RERM—mSL R0 Bl SEREm

0 100 200 km

B 5 2000—2020 F£E LIt EMEX TIEEM S A

Fig.5 Soil erosion distribution in north piedmont of Yinshan Mountain from 2000 to 2020
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Fig.6  Soil erosion rate distribution in north piedmont of Yinshan Mountain from 2000 to 2020
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Fig.7 Soil erosion transfer matrix diagram in north piedmont of Yinshan Mountain from 2000 to 2020
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