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Study on the sensitivity classification and regionalization of
soil wind erosion in Zhundong Area
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Abstract: In this study, four sensitivity factors affecting the soil wind erosion of Zhundong area including wind en-
ergy intensity, vegetation coverage, relief degree of land surface and soil dryness were selected. Combining with GIS spa-
tial analysis technique, the sensitivities of these factors were classified into five grades; extremely sensitive, highly sensi-
tive, moderately sensitive, low sensitive and insensitive, and general analytic hierarchy process (AHP) was used to de-
termine the sensitivity of the factor weight. Finally we determine Zhundong area comprehensive soil wind erosion sensitivi-
ty classification, distribution, and Zhundong area planning. The results showed that Zhundong area exist significant dif-
ferences in the spatial distribution of soil wind erosion sensitivity, and the trend of wind erosion sensitivity in Zhundong
area increased from east to west and from south to north; Extremely sensitive area, highly sensitive area, moderately sen-
sitive area, low sensitive area and insensitive area occupied 15.27% , 17.20% , 22.66% , 17.20% and 25.38% of
the total area, respectively. Some suggestions on the regional protection and construction were proposed. This study can
provide a scientific reference for area economic development and environmental protection .

Keywords: Zhundong area; soil wind erosion; sensitivity; regionalization
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Table 1 Impact factors and grades of soil wind erosion sensitivity in Zhundong area
R BURRPE 43 ) 72 Soil wind erosion sensitivity classification scheme
S A
Impact factor i ie FE U o B U I BUR AU
Extremely sensitive Highly sensitive Moderately sensitive Low sensitive Insensitive
K378 Wind energy intensity/(m3's'3> 0.68~0.94 0.51~0.68 0.41~0.51 0.29~0.41 <0.29
TEBLIE S Vegetation coverage <0.08 0.08~0.15 0.15~0.33 0.31~0.56 0.56~0.92
Z VBE Relief degree of 1. rfac

SR Relif degree of land surface <14 14~26 26~ 43 43~ 69 69 ~223
/(m+km~?)
FIETIREE Soil dryness 0.74~3.23 3.23~4.22 4.22~5.26 5.26~6.89 6.89~9.81
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] 5 P BERIURRIX 5 B 5 DX TR R A 23 849 5 41K B AUk
DXFIANBURR X 5 5 X RN AR Y 17.96% , 32 %2
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Table 2 Sensitivity of wind energy intensity

W AL/ km? Bt i EL B/ %
Classification Area Proportion
W fBIE Extremely sensitive 3986.07 15.70
T BE HURK Highly sensitive 10790.33 42.50
H R Moderately sensitive 6052.74 23.84
TR Low sensitive 2452.58 9.66
AR Insensitive 2107.29 8.30
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Table 3 Sensitivity of the vegetation coverage

pied T km? Jir ik Ee A/ %
Classification Area Proportion
WU Extremely sensitive 10902. 04 42.94
T BE HURK Highly sensitive 1170433 46.10
o} UK Moderately sensitive 1825.47 7.19
RIERUK Low sensitive 515.40 2.03
I Insensitive 441.77 1.74
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Table 4 Sensitivity of relief degree of land surface

Vig1 TR/ kn? ST i et/ %
Classification Area Proportion
AU Extremely sensitive 1408582 55.48
R FEHRUER Highly sensitive 6712.85 26.44
oF B SURK Moderately sensitive 3173.63 12.50
RIE UK Low sensitive 1152.66 4.54
REK Insensitive 264.05 1.04

2.1.4 BEFBRE LETEESHEOKE RER
HEBA KRR, K&/ R &, ) 58815
THE, WG Bk A ooy Az p g AR KUk, IS
5 AT LA IR IX. 5 i 5 X AR Y 23.98% 5
v R B ARURR X v A DX AIME B R X L %
L ST K ARG 70.02% , 3% X A S F2 R
D = B+, 39830 )2 T4 5 ol s AU X 5 o
FE XS 6.00% .
*5 TETRESEY
Table 5 Sensitivity of the soil dryness

IR AL km? Bt o e/ %
Classification Area Proportion
HAHURR Extremely sensitive 6088.28 23.98
1 HURK Highly sensitive 5159.04 20.32
HEEEUER Moderately sensitive 944217 37.19
R RHUK Low sensitive 3176.16 12.51
AR Insensitive 1523.34 6.00
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Table 6  Grades of comprehensive sensitivity of soil wind erosion in Zhundong area
Wil AR B 5 I U o AU IR U AR
Classification Extremely sensitive Highly sensitive Moderately sensitive Low sensitive Insensitive
THIA Area/km? 3876.90 4366.91 5753.15 4948.32 6443.73
JIT 5 Ee il Proportion/ % 15.27 17.20 22.66 19.49 25.38
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Table 7 Regionalization of soil wind erosion sensitivity and each partition characteristics in Zhundong area

31X Partition T Area/km?

FHEAFHE Main characteristics

Eﬁ%ﬁﬁ!&‘é&%ﬂ%&%ﬁi@é& S Rtk s, M 3T H EL VD st T ARV LA e ARG, SR BR S R A

Including extremely sensitive area and highly sensitive area, with high wind intensity, dry surface and large sand area,

4 HH BE BRI, M AR AR BB BB 5 BETE 20% 2 As IR IX i T X T 2, 3852 BIHRR o

Including the moderately sensitive area, the relief of the terrain is small, the vegetation coverage is around 20% , the

AL AN TR B ST e R, T2 R AR SR X, LRI AR IR AR K, s e I R K

The soil erosion sensitivity of different degrees is mainly the low sensitive area, the northern terrain has relatively large

I X I area 6846 .85

low vegetation coverage, and serious soil environmental damage.
[ IX I area 3435.12

area is greatly damaged due to the development of the mining area.

N

M area 8859.00 LA

fluctuation degree, the surface area is larger and the soil is loose.

FLAE AU, WACARBUBAT:, I R S A X 0, e XU e T AR BE /N
NIX IV area 6248.03

sion is less harmful .

Including the insensitive area, the vegetation condition is better, the rainfall is relatively abundant, the soil wind ero-
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