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Abstract: [ Objective ] The influences of the desertification reversal process on soil wind erosion in the Mu Us
sandland were studied in order to provide a scientific reference for the prevention and control of wind erosion

and for ecological reconstruction in this area. [ Methods | A total of eight remote sensing images were selected
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from 1986 to 2021, and ENVI 5.3 and ArcGIS 10.7 were used as the platform to invert the desertification of
land in different periods in the Mu Us sandland. A desertification difference index (DDI) was constructed for
the study area in 2021, and land in the Mu Us sandland was classified as non-, light, moderate, severe, and
very severe desertification according to the natural fracture method. According to the inversion results, we
applied the method of space instead of time to collect soil samples of different desertification types. We tested
the soil samples and analyzed them for soil wind erosion erodibility influencing factors, such as soil
mechanical composition, soil organic matter content, soil crust factor, and vegetation factors. [ Results] The
overall desertification of the Mu Us sandland tended to decline from 1986 to 2021, and the desertified land
area shrank from 47 877.81 km® in 1986 to 45 914.06 km® in 2021 (a reversal rate of 56.11 km?/a). Desertification
could be divided into three periods: 1986—2001 was the desertification development period that exhibited
decreasing trends for soil clay, silt, and organic matter content, and increasing trends for soil sand content,
soil crust factor, and vegetation factors; 2001—2011 was the period of significant desertification reversal;
and 2011—2021 was the desertification stabilization period. During the reversal period, the percentage
content of soil clay, silt, and organic matter showed an increasing trend, and the soil sand grain percentage
content, soil crust factor, and vegetation factors showed a decreasing trend. The greater the degree of
reversal, the faster the rate of change of the factors. As desertification degree weakened, the percentage
content of soil clay, silt, and organic matter showed a linear increasing trend, with increasing rates of
1.55%, 7.08% and 1.98%, respectively. The values of soil sand grain percentage, crust factor, and
vegetation factors showed a linear decreasing trend, with decreasing rates of 8.62% ., 0.13% and 0.23%,
respectively. [ Conclusion | The reversal process of desertification in the Mu Us sandland caused soil structure
to become finer, crusts to develop, vegetation to increase, and soil erosion resistance to increase. thereby
significantly inhibiting wind erosion of soil.

Keywords: desertification reversal process; soil wind erosion; erodibility impact factor; Mu Us sandland

b S Rk 2 45 A KU AR R T ORI B4 53
Wz Fe AR iz Bk A R AR G PR R L LS
IR IR . AR RO 13 XUl W ) o PN 28
S DUk T ok A R R S Xk AUk e R Y SRR L
Je FLATE ST 1) T B SR A P P e KU A TR ) B
ASHZ 1 e KU AT R — A 5 A
A& B LR AL RS B AL S A B
3 A 2R LA R B R e o, R
BUBRCZE FORT  $38 AT o P ) 52 W) 32 82 ol T4 ) R AR
/N KL B 5 B S B X /NS [a] LA A L T
A Bl KU B 5 o 45 B RE AR i S A4t Y
SR K By Ak KUk 4 A A L 6 R R AR
SEA HLITUAE g - S BORE 18] 9 5 45 0 ot . ROR$e e 1 &
PR AR E T L e A5 44 5 HEHT KU R 0T 5 R R I A7
TEREAR T T # T A KGO A A B K A 7% 0 484
T M SR BE L 3 OR T S Bl XU [ X 2 3
U —E R BRI FLAE 1942 45, L 2
# Chepil """ 0f - 38 5% 12 | W1 SR MR AR E M L - AT AL
Jit R 2 AT S Ik R ok S R R AR AT T
PR AR TR o it e 3 XUt R ol P T 5 A
B ATt B TR e S BN T AU R e e Y

FEMR o FE T S0k 2 2 X i A R R A I R
A 0L FEE S W, 2 T A R A A 5 AR
S R X g Rk T e, B R DM+
WAz A NES 5 M2 Kbk E ., B 20 4
5060 A, 745 Fh Bl KU 70 TR R 1% X 3
FALE R LI E 20 tad PG 44,53 % B H
HIAY 6.76 %0, M9 6 R 2 4 0 3K 3] 71,3800, &
iAW i M AL XD BT, B R E R TR
Al 390 2 3ok R o - S AT ol e ) B R R AT S IR ST . B
B A ST T AR BRI MO B A e R ATk Y
SO 25 SR 2 L R B 3 v ok S IR R A R s
T — 209 S BTG T 2000—2019 4 = b B 47 bk A
FR LB TR XA ol R A R R R K - B Uk £ 5
5% 45 B3R B, A o Wk O A B A0 A BT R AT R 4 XL
TR, BRI, X T B S R U M YD AR 1) U Ak 1Y
o A v A — a5 P A M T Y AR AR S AR X Z
PRI I A S Ao A 7 S AR A R R IR R
RUP M VD WAl 5 BB AL, 5 = T 1986—2021 4E ¥
WAk ok B O aE 0 s R IR ) ) T X B S R
T WA [ 0 Ak AR B - LA 2 L A B
L LS R R A A XUk T el B e R



% 6 39

T AR A VD AL 3 5 R v R 5 B st R XUl Tl S e R T 89 A8 AR AR 3

PEAT I3 0 A o ) 1 95 A 30 e o A o XUk T
PEASALRFE

1 WFR XN

TR AL T AL 37°27.5'—39°22.5" , R &%
107°20"—111°30", kb T 50 /R 2 Mt w5 JoL 15 % 4= g JEL A1)
AP, Z R BB AR TR — 4 LR R 2
W T Vb IZ R 1) DY A T B IR IR X AR
BHEFIE 4.80 X 10" km” (B 1), w4k ) i 5% ..,
R AL FROKIE 21 PG L V0 b b S ik B T B
B 22D MR A AR [ 5 S0 v AR
PR 8.5 CAERE/K & 250~440 mm, FH 75 K& &
1 800 mm, Vb Hu #8853~ LA il 8 (Artemisia ordosica)
R 32 B VD M T R 2R AT B N LU AR (Pinus tabu-
laeformis) K& F ¥ (Pinus sylvestris) N F ) N L
(IS SRE ' St £ i R DR S JE SR
b o3 A AT A B IR S B PO - R
C A S S 1D IR S S SN L A
35 i e A,

—

B1 ELSHRDHDPRERARESMAE

Fig.1 Desertification status of Mu Us sandland and

location of sample sites
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Table 1 Albedo-NDVI characteristic equations for

different time periods of Mu Us sandland

AEApy Albedo-NDVT 1A H5 1 J7 12 R?

1986 Albedo=—1.811 X NDVI+0.546 0.835
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Table 2 Classification of desertified land in Mu Us sandland during 1986—2021
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Fig.4 Trend of erodibility factor under different desertification levels in Mu Us sandland
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Fig.5 Chordal graph visualization representation of desertification evolution in Mu Us sandlang during 1986—2021
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Table 4 Mean values of indicators in Mu US Desert during 1986—2021

A SRR 7 TR KL Y THERN KL/ % TR AP/ (g kg D) HH 1 T
1986 3.42 6.52 90.06 0.64 3.53 0.75
1991 3.22 6.04 90.85 0.68 3.31 0.78
1996 3.14 5.72 91.27 0.70 3.28 0.79
2001 3.01 4.57 92.42 0.71 3.04 0.81
2006 4.48 9.15 88.83 0.55 5.07 0.61
2011 5.79 14.97 79.24 0.44 7.36 0.48
2016 6.13 16.37 75.53 0.40 7.51 0.41
2021 6.88 20.21 72.91 0.37 8.38 0.32
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