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Abstract: [ Objective] The spatiotemporal characteristics of soil erosion were analyzed in order to provide a
reference for soil erosion control and evaluation of soil and water conservation benefits. [ Methods ] Based on
the RUSLE soil erosion equation, the spatial-temporal evolution of soil erosion in the typical black soil region
of Binxian County, Heilongjiang Province from 2000 to 2020 was analyzed with the support of RS and GIS.
The effects of topographic factors and land use on soil erosion were also investigated. [ Results ]| @ The
average modulus of soil erosion in 2000, 2010, and 2020 was 893.02 t/(km® « yr), 499.84 t/(km?” * yr), and
1561.02 t/(km?* « yr), respectively. The soil erosion intensity was mainly classified as slight and mild.
@ The low intensity erosion was distributed across the entire region, and the high intensity erosion was
mainly located in the southern mountainous area. @ Erosion mainly occurred at elevations of 100 to 200 m.
Soil erosion area was inversely proportional to slope. 0°~—5° slope was the main erosion gradient zone. Soil
erosion area in the direction of the north slope was larger than in the direction of the south slope; @ The soil

erosion modulus and the area of sloping farmland in the study area were larger. This area is the key area for
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soil erosion control in Binxian County, Heilongjiang Province. [ Conclusion] From 2000 to 2020, the average

soil erosion modulus initially increased and then decreased, showing a significant spatiotemporal differentiation.

Topographic factors and land use change had significant driving effects on soil erosion in the study area. It can be

used as a reference for soil erosion control and soil and water conservation benefit evaluation in black soil region.

Keywords: soil erosion; RUSLE; Binxian County, Heilongjiang Province; spatiotemporal change
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Fig.1 Toporaraphy and land use status of Binxian County, Heilongjiang Province
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Table 2 The p values of different land use types in

Binxian County, Heilongjiang Province
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Table 3 Soil erosion intensity classification and area statistics for different periods in Binxian County
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3.3 ENTESMATME

3.3.1 AR #ERT ELEZ 42 DL DEM H H il
s KIS KR 6 SRR AT L R bl
JEE R v A A A )2 B i A5 3 L A AR D OR [
PR B 43 SEARAE (B 4) . 7EI 3 <<100 m PR X + 1
{20 AR - R BB /N s 14K =100 m, 1R
ol T B B A 9 B 1 T R I 9D FE 100~200 m B4R
ol T RR R B KAB . M 2 114.78 km?® . 4 - HER ik
B 5 T AR ) T v S el 3 R AR b R
MR = 800 m B, ¥ 4 4 B B K, Gk
7192.54 t/(km® + a) , FE R by b X 5 N o B B

D bR AR B K AR, AR Bk B R TAE RN &
L E S B R R AR L BB XN #E AT
| MBI TAE.

3.3.2 RREWETF LR AL RIEKFIELET
- AR Il A R S bR T R Y DX R A3 Ry
5 A, FIH ArcGIS d ez il B 5 3 k17 &
gy M. A% WS R 3T 4 B R kY 4> 5 AE
(Il 5) o Bl 5 0k 32 1 385 n - 38422 ol 1 BB W 0k 20, 0° ~
570 BRI b B L AR AT AR RN ARAY 42.16 %05
=151 R i AU 5 B AR 7.65 %, P EE LA
AR o T AR A I O RN T R A B R R AR oy
TET R Bt 5 334 %) 348 4 ol T RS A AL . AL M B
=>15°, 4 HE(2 il AU PR 5 (H B B b 32 AR AR AE 00~
5% SRR 1 5 BB WE B b b e B G2 L N R B
OB TR A R g i R A

2500 CORMEE - e- @By 18000
[ ]
2000} B s
i e, ;16000 -
5 » ! : k=
= 1500 - Vo "
o o ‘o 14000 =
= 1000} o o)
m . ’ %
|o 12000 &
5001 H ™
H -
0 |:|‘ 1 - 0

O A0 A0 O D D A0 Y O
L\\Qqu‘quag’bQ ~ &QQ"J 5% _o o A '\QQ/% 7%

% #/m
B4 EETRABRLIEEMEL
Fig.4 Change of soil erosion at different

altitudes in Binxian County

1600 1

- C e [T 322
7 7 % R
o O o EE R
& 1200
&[é
E( 800
i
E 400
0 i
0~5 5~8 8~15 15~25 >25

W)
5 EEFREELTEEMEN

Fig.5 Change of soil erosion on different

slopes in Binxian County

3.3.3 RREM T LIEAZ AR 326 IR A XU H 45
BN AN [ 3 1) B AR e R B AR AE W B 22
Wt Z M A B 8 AN (b VAR VAR VAR .
NN NG E N 3ty R AN A NG AT



553

FE4 3T RUSLE (192 + X i B3 + 352 42 1rh i 23 28 AR 45 1E BT 5T 233

TR IRRAE . PG T 1 ) 4 R ok T AR K e
RAH Ry 725.29 km” 5 g 5 J7 ] b A 342 il i AU /N
H/ME A 312.88 km® . AR FE , +E 1l i ARk AL
R T Ot v 8 T2 T 3200 IR SR R 2 XU AR
M) o BH 38 - 18K 43 5 A L A A 5 R A, b (R i A
= A [ W= =3 3 T i e | o7 8 il
5, R G 3 Y 1 AR i B K T R B
3.4 ARETHFIATLIEEMEFE

BE T 38 SR R R R AR AR 9T IX A M R A 28
FIC R CEL 60, Bk Hb OB AR L e KL R
62% . B 5 BR T R 75 %0 5 OO b R T
TR 21 %, 32 2 40 A5 A6 TF 55 X 0 5 5 b o T8 AR Y
10 %6 5 7K 30 F0 a8 152 FH M BT o 1o B EL 90 A8 /0N, 43 Ry
3V 4%,

0.1

w0 T

wEg e E

T e
Bo ZERAEHA+THEMARS

Fig.6 Change of soil erosion in different slope

directions in Binxian County

SCIE U0 R U o 1 D S B Y R LS = i
=91 |7 N R = 3 NI e o 1= e e R L 1
(B 7)) ASTR] A 1 ) 2 R 4 B8 42 1k ol B 25 S 3K
BB+ AR M BGA B 3 027,15 t/(km® - ), R
b AR R T ARG 48.47 %05 R L S BE M M = B A 3
{3 L B 01 A DX, 7 IR B AR v, 1 R B Y
SRR A T BRI B L bR b N R 0 42 ok
BEEA 5 2 007.25,1 207.41 t/(km® « a) . =441
U SRR 1200 F0 6 26 . B 5T DX K Ml R0 5 b 43 A1
BERIZ S IOL 5 X ATF 2 X R AR 4 £ L B Lk
PRCH b A 25 R SR Ak 6 T BE B G B M A B T
BRI MR B

4 o5

AR SC LAY 8 A X5 B ], T A AR A AR

0 AR ot v R E DAY X AR PR B Xk -
R By 6 A RE 7K A PR35 R AT S B 4 1R

35001 1 2 b 12000
£3000F ) - REEH
< .
o 2500} ' 11500 -
g N el
72000t =
< \ 11000
5 1500} E
Z 1000} ®
= i 1500
500

0 l_-‘ .... m """ .-—. 0

BeR L Ak EHD HAb K BRA

7 EEAELIHAAEBLERMTE
Fig.7 Change of soil erosion in different

land use types in Binxian County
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