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Spatiotemporal dynamics of desertification and its
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Abstract: [Objective] This study aims to reveal the spatiotemporal dynamics and influencing factors of land
desertification in Yanchi County along the southern edge of the Mu Us Sandy L.and, and to provide scientific
support for the effective prevention and control of regional desertification. [ Methods] Based on Landsat TM/OLI
imagery acquired from 2000 to 2024, this study integrated the normalized difference vegetation index (NDVD ,
surface albedo (Albedo) , and the desertification difference index (DDD) with GIS spatial analysis to analyze the
spatiotemporal evolution patterns of land desertification. [ Results] (1) The land use pattern of Yanchi County
showed a three-stage variation. In the initial stage, the cultivated land area shrank with the fluctuating expansion of
sandy land area. In the middle stage, the significant growth of forest and grassland area drove the continuous
shrinkage of sandy land area. In the later stage, the forest and grassland area and cultivated land area maintained a
dynamic balance, and the sandy land area further decreased. (2) The overall desertification degree of the county
showed a fluctuating mitigation trend, and its spatial pattern evolved from “severe in the north and mild in the

south” to “mild in both the north and south”. The area of extremely severe desertified land decreased significantly

75 B 81 : 2025-12-30 & B #1:2026-02-04 ¥ HH:2026-03-29
BHTE T H H AR S (2024AAC05026) ; 8 5 [ SR FH23 5 42 (32401666)
FE—1EE R EL(2003—) , &, TEMNA WAL AR5 05 b 25 A A AR K R FE S SR BB R 45 . E-mail: 12024131374@stu.
nxu.edu.cn
BEMEE ACBARQ92—), 5 AR NP, AR5 05 moh 2GR B K R EE SR B Ak B 1A %F . E-mail :daiyj_sdau@163.com
https://stbeyj.publish.founderss.cn



556 X HEFS A5 L R T B A I A sl A AR Ak S i R 169

from 2004 to 2020, but rebounded during 2020—2024. Although leapfrog transformation from mild and non-
desertified land to extremely severe desertified land was rare, it indicated that the county still faced significant risks
of extreme degradation. (3) Among natural factors, rising temperature, large interannual fluctuations in
precipitation, and high potential evapotranspiration provided the foundation for the occurrence of desertification.
Among anthropogenic factors, ecological projects dominated the reversal of desertification, while animal
husbandry and industrial development induced local rebound of desertification. [ Conclusion] Yanchi County has
achieved remarkable results in desertification governance, with an optimized land use pattern and an overall

mitigation of desertification, although the risk of rebound still exists. The combined effects of natural and

anthropogenic factors have dominated this process of change.

Keywords: desertification changes; spatiotemporal dynamics; desertification difference index; normalized

difference vegetation index; surface albedo
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Table 1 Basic information on remote sensing data
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Fig.3 NDVI-Albedo characteristic equations in Yanchi County (2000—2024)
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Table 2 Relationship between desertification degrees and DDI values

Ay FEFHE B e A TS B L AL LE S id
2000 =>1.448 0.734~1.448 0.195~0.734 —0.300~0.195 <—0.300
2004 =4.305 2.795~4.305 1.697~2.795 0.708~1.697 <—0.708
2008 =3.348 1.956~3.348 0.987~1.956 0.093~0.987 <—0.093
2012 =0.690 0.204~0.690 —0.166~0.204 —0.525~—0.166 <—0.525
2016 =1.090 0.531~1.090 0.075~0.531 —0.418~0.075 <—0418
2020 =0.033 —0.313~0.033 —0.547~—0.313 —0.910~—0.547 <—0.910
2024 =>1.103 0.527~1.103 0.072~0.527 —0.624~0.072 <—0.624
-

24 FMEAXTHBEZST

T 2000 4F ot 2L A AR B, R FH A £k
s IF 7 25 B9 20 7 1 AN T) I 39 B e 4 il 5 v A 5h S
AL CEL5) o 2000—2004 4F B 4 1 572 51k 4 8] 46 sy 52
W S B R A AR E PR SAD , B b3 Ay o 57 T8 1 i i 4
AR DX TR XA R R R HICA 4 Bl b 5 R
e F MR B AR R A3 A, 396 27 DX 00 DA/INBE B JE 207 4
BB/ o RS 447 ) B3k 4 5 Ak sh S AR k1Y
23 1] 3-S5 A Jr v A8 Sy “ VE IR R R L (BT 5B Ak X
1] P e A R I T8 W% 43 A DX, P AR R AR A B AR
90 Bt DX AR S 380, 7S T 43 A 2 30 VG [ R AR

/1 =

ASALERE . B S 4 4E 18] (2008—2012) Ak 2548 B s e
Z3 ] BRI ARG AR X 7 kA %
b X i 4 55 B 3 X I (T 5C) o 44F S, B M T
30 5 b gk — 2 s Ak, Hp bR b X K T R
WG X, A DX R R R X (IR 5D o TS 4 4 [R]
(2016—2020) , 1% H + b 5 W5 Ak 25 (] 45 J5y H B0 25 44 1
R e i 2 v [ o A A el [ 3 Y = B Y P
PR Ak DX TR S S B G T e S R A DX T AR b —
WIS B s A (EI SED . fedi A4E ] KIS R 4
R BB R R X B s ) A
X F B T AR g DX (B SFD

[ s

s

B5 2000—2024 Fihith Bt TEEAFEEEETUE
Fig.5 Trends of desertification reversal in Yanchi County (2000—2024)
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Fig. 6 Changes in anthropogenic factors in
Yanchi County (2000—2022)
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Fig.7 Synergy and trade-off relationships between desertification degree and natural and anthropogenic factors
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Fig. 8 Fitting relationship of desertification degree with natural and anthropogenic factors
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County (2000—2024)
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