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Evolution of spatial-temporal patterns and driving factors of

desertification in the Takermohuer Desert over the past 30 years

SONG Ying', LAI Fengbing'*, HUANG Kailing', ZHUANG Xiaopeng', ZUBAIDAI Wubuaishan'

1. School of Geographic Science and Tourism, Xinjiang Normal University , Urumqi 830054, China
2. Xinjiang Arid Area Lake Environment and Resources Laboratory, Urumqi 830054, China

Abstract: The Takermohuer Desert is the largest desert in the Ili River Basin and exemplifies a typical
fixed and semi-fixed desert in China, formed under prevailing westerly climate influences. Using the
Google Earth Engine (GEE) platform and Landsat imagery, this study developed an Albedo-NDVI
feature space model for the Takermohuer Desert from 1992 to 2023 and applied the Geodetector model
to analyze the driving factors behind desertification evolution quantitatively. The results show that:
1) From 1992 to 1997, the region experienced a development phase, marked by expanding extremely
severe desertified land and shrinking severely desertified areas. Conversely, from 1997 to 2023, it

entered a reversal phase, with decreases in extremely severe and severe desertified land, and increases
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in mildly and non-desertified areas. 2) The spatial distribution of desertification varies significantly:

areas with extremely severe and severe desertification gradually declined, while mild and non-

desertified zones expanded significantly. Desertification progressed more rapidly in the central and

western regions, while the eastern part displayed alternating phases of extremely severe and severe

desertification. 3) The evolution of desertification was influenced by both natural and anthropogenic

factors. Topography determined the spatial distribution pattern of desertified land, and policy factors

play an important role. Land use and land cover change (LUCC), slope, and precipitation emerged as

the main driving factors, with explanatory powers of 0.502, 0.118 and 0.082, respectively. The

interaction between these factors was significantly stronger than individual effects, demonstrating

either nonlinear or two-factor enhancements, without any weakening or independent influences.
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Fig. 1 Map of the study area
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Table 1 Data sources for the assessment of driving factors
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Table 2 I, classification for the Takermohuer Desert

IDD]
Ey

WEE  HE g L p

1992 0~0.50 0.50~0.56 0.56~0.65 0.65~0.75 =0.75
1997 0~0.22 0.22~0.35 0.35~0.50 0.50~0.66 =0.66
2006 0~0.21 0.21~0.34 0.34~0.50 0.50~0.67 =0.67
2011 0~0.22 0.22~0.37 0.37~0.54 0.54~0.70 >0.70
2017 0~0.36 0.36~0.49 0.49~0.63 0.63~0.76 >0.76
2023 0~0.28 0.28~0.39 0.39~0.50 0.50~0.61 =0.61
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Table 3 Confusion matrix for accuracy validation of desertification classification in 2023
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Ak M TR R A3 5038 0 T 69.48 F149.44 km?,
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Fig.2 Area proportion of desertification types
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Table 4 Changes of desertified land area
A5y B3l e HE o L=3]s KU EAL
T AR Ak /km? 67. 09 -75.20 -6. 83 6.47 7.93
1992—1997 4F -
/% 7.06 -7.58 -1.47 1.89 5.19
T AR Ak /km? -39.78 -0.18 3.80 3.96 32.92
1997—2006 4F B
B % -1.72 -0.02 0. 49 0.59 9.51
T FRAR 1k /km? 2.71 -15.17 8. 86 16.77 -16.75
2006—2011 4F: B
BHASE /% 0.25 -2.47 1.98 4.25 -4. 69
T AR AR Ak /km? -59. 41 9. 60 -1.30 17.98 35.81
2011—2017 4 B
WS/ % -4.50 1.48 -0.22 3.13 10. 92
T AR5 A /km? -8. 84 -6. 63 1.82 24. 30 -10. 47
2017—2023 4 -
SHAE % -0.92 -0. 94 0.31 3.56 -1.93
T AR Ak /km? -38.22 -87.58 6.35 69. 48 49. 44
1992—2023 4F
/% -0. 65 -1.42 0.22 3.27 5.22
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Fig. 3 Transformation of desertified land
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i EE VDAL A b b 2B D SR S IR BF R U TR
P A SRR O T k3 , - M BEAb & R A
FE IR R 0 R R .
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Fig. 4 Spatial-temporal distribution of land desertification
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Fig. 5 Single-factor detection of desertification
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