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Analysis of spatial and temporal changes in soil erosion in Henan Province over the last ten years

HUANG Shuo—wen', LI Jian"", ZHANG Xin—jia', DENG Lian—-wen’, ZHANG Jin—ping’

(1.School of Earth Science and Technology, Zhengzhou University, Zhengzhou 450001, China; 2.School of Water Science and Engineering,
Zhengzhou University, Zhengzhou 450001, China)

Abstract: This study systematically analyzed the spatial and temporal changes in soil erosion in Henan Province from 2008 to 2018, using
the RUSLE model, to quantitatively evaluate the soil erosion status and achieve high—quality agricultural development there. The possible
factors driving soil erosion were discussed with a method using geographic detectors. The results showed that soil erosion in Henan
Province was dominated by “slight erosion” over more than 95% of the province and that this increased year by year from 2008 to 2018.
The area of “light erosion” decreased year by year while the area of “moderate and above erosion” showed no obvious change trend. The
soil erosion situation in the western, southwestern, and southern regions of Henan Province improved significantly in recent years, while the
soil erosion modulus in the northwestern and northern Yellow River basins had remained relatively high. The slope was the main factor
affecting soil erosion due to its strong interpretation of and interaction with the former. This research can provide a scientific basis for the
formulation of ecological governance and environmental protection policies to promote green and healthy development of the Yellow River
basin.
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Figure 1 Administrative division and digital elevation model of

Henan Province
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Table 2 Water and soil conservation factors (P values) of

cultivated land on different slopes

. 10.8sin 6 + 0.03, 6 < 5° W Slope/ K L ARFFFF Water and soil
LS=(%) x 416.8sin6-0.5, 5°<6<10°(4) éNl tm Of;mfs(”
21.9sin 0 - 0.96, 6 > 10° '
o 5~10 0.221
0.5, 0>35 10~15 0.305
__Joa. 3<psse s .
0.3, 1°<#<3° 2025 0.705
0.2, o<1° >25 0.800
F1 AELMFALEBPKERFEF(PE)
Table 1 Water and soil conservation factors (P values) of different land use types
bzS: Hith K3 JiE R b UM AR P H
Woodland Grass Water Residential land Building land Unused land
1 1 0 0 0 1
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Figure 3 Distribution of soil erosibility factors in Henan Province
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Figure 2 Distribution of rainfall erosivity factors in Henan Province from 2008 to 2018
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Figure 4 Distribution of topographic factors in Henan Province Bl X AR T AR T b Kz bR R T R, 2 A Sk Bk
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Figure 5 Distribution of vegetation cover and management factors in Henan Province from 2008 to 2018
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Figure 6 Distribution of water and soil conservation factors in Henan Province from 2008 to 2018
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Figure 7 Distribution of soil erosion modulus in Henan Province from 2008 to 2018
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Table 4 Proportion of area of different soil erosion levels in

Henan Province from 2008 to 2018(%)

1201 %545 Erosion level 2008 2013 2018

T (R 95.53 96.45 97.14

R 281 251 1.04

PR R L F Al 1.66 1.04 1.82
AR

XF 45 AF Ay 4342 1l o3 G B AT & 43 B 45 2
2008—2013,2013—2018 45 5 4~ By Bt (1 1 158 42 ol 5
JERRS AR (25 .3 6) L AL EI (1 8) .

HRREIZ o, 2008—2013 4R 44 44 2 738.01
lem? 11 [X - 398 42 ol i I, 243.88 kem £ ol 54 2 444
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AEHPLE VU AR IX., 355901 R 48 I AR A VR 1 A S
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£S5 AEE 2008—2013 £ TS MR B (km®)

Table 5 Transfer matrix of soil erosion intensity in Henan

Province from 2008 to 2013 (km?)

. 2013 4 A R
2008 4 SRl A B Soil erosion area in 2013
Soil erosion area ” -
Slight Mild Moderate and above
R 158 496.04  225.40 17.61
B 2324.77 840.99 0.87
FRE R L E 295.03 118.21 55.93

6 FAER 2013—2018 £ TS MR B M (km®)

Table 6 Transfer matrix of soil erosion intensity in Henan

Province from 2013 to 2018(km?)

2018 4F - 4 {2l i AR

2013 4 F IRl fi A Soil erosion area in 2018
Soil erosion area ” -
Slight Mild Moderate and above
Tl g 160230.19  737.79 58.27
LRI 887.15 248.82 47.83
R LB 57.23 2.19 14.97
23 TESMBMERS

AR BIT T4 ReAB 7 19 B A e SR el 14 o 2
AR £ 1 i BRI A — 20 R LR Bl [ 1

o HERIN A5 o DR A 4 R AN 7 B, AT
SR IR 50of 1 SRR phsik B2 AR R AT B 25 5 SR
SR Yl RE > - Hb A 2 B> 1l A 2 R > 4 - 4 [ R > T
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Figure 8 Dynamic transfer map of soil erosion
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Table 7 The ¢ value of influencing factors of soil erosion

Ti H BB B Werz GERI TS S LA SR HuAR T K
Items Average annual rainfall Slope Vegetation coverage Land use type Landform type Altitude
qfH 0.0449 0.396 3 0.003 1 0.1127 0.054 1 0.014 3
Sig <0.000 1 <0.000 1 0.038 8 <0.000 1 <0.000 1 <0.000 1

>R R . P R X b R AR il 5l R Y A R
JIIRR , ik 39.63% , W] LAF A2 5 T 4 1 iR
Py 32 5 P UG A 2R B, R
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M A2 BARM Z 25 2R (K 8) , AN [F] 5 [N -1 1ot
A F X SRR s 18] 50 Aii 14 A B 7 K B A
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) A 52 B P, e rp B sl R 2SR 4 P R] 4 2

HPEH R T iR TR IK 57.14% , W] 5 T3 R 1Y B
PR Bedh AT o B -5 A IR 5 ) 52 AR
RSG5 1 5K 0 LSt ) A R T, e ) e 5 30
JE N T B 52 BAE T, q (38 WAk R, Ul W1 T A e i
IRET Al DXAT Wb BN R AE A 5L, 3 3 [R5 A] 52
PRI ] S d= i) A

A 2o IR AN g Xk A ] 52 W0 [R] 545 70 ) 1 4
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Table 8 The ¢ values of dominant interactions between soil erosion influencing factors

SEMAIN AP e R A 5 A Hb A A AR A TR
Influencing factors Average annual rainfall Slope Vegetation coverage Land use type Landform type Altitude
AR AL o 0.044 9 0.498 8 0.067 2 0.1533 0.1197 0.061 6
i 0.396 3 0.423 5 0.5714 0.426 9 0.403 5
FER A 5 0.003 1 0.124 7 0.0827 0.0195
AT 0.1127 0.158 7 0.1276
Hh SR A 0.054 1 0.062 7
K 0.0143
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Table 9 High risk areas of soil erosion and its mean value of erosion modulus

JiH AP R R WepE AL o A Hu g e K
Ttems Average annual rainfall Slope Vegetation coverage  Land use type Landform type Altitude
1 R IX 1124.9~1232.5 mm >35° 0~0.3 ARA T PN NS >1500 m
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