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Analysis of spatiotemporal evolution characteristics and driving factors of
land desertification in Beijing from 1990 to 2020

DING Sirui', ZHAO Yihe?, ZHAO Tingning', JIANG Qunou', JIA Yafan', SU Xinyu', YANG Qing’

(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2. Department of
Geography Sciences, Beijing Normal University, Beijing 100875, China; 3. Urban Groundwater Safty Prevention and
Control Beijing Key Laboratory, Beijing Geological Environment Monitoring Institute, Beijing 100195, China)

Abstract: [Objective] The aim is to deeply explore the spatiotemporal distribution patterns and driving
mechanism of land desertification in Beijing, which is essential for formulating effective policies for preventing
and controlling desertification and promoting ecological sustainability. [Method] Based on 7 phases of
Landsat images from 1990 to 2020, a feature space was constructed using surface albedo (Albedo) and the
normalized difference vegetation index (NDVI). Combined with desertification difference index and geographic
detector model, the spatial distribution characteristics and key driving factors of land desertification in Beijing
were revealed. [Result] From 1990 to 2020, the desertified land in Beijing was primarily distributed in plains
and riparian areas, and decreased significantly by approximately 33000 hm*. Among different land use types,
the degree of desertification in forest land was severe. The geographic detector analysis showed that land

desertification was driven by both natural and anthropogenic factors, with population density being a key
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driving factor. [Conclusion] Land desertification situation in Beijing has significantly improved in
1990-2020, but there are still some desertified areas that require further restoration. Future management
strategies should include rational regulation of population density, the focus on vegetation construction along
rivers, and protection of cultivated land. Various measures such as soil and water conservation and afforestation
should be taken comprehensively to further curb the expansion of land desertification. [Ch, 4 fig. 7 tab. 35 ref.]
Key words: land desertification; Albedo-NDVT feature space; driving factors; Beijing City
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Figure 1 ~ Schematic illustrating the Albedo-NDVI spatial relationship
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Table 3 NDVI grading range
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1990  91.39 71.14 80.70 89.08 81.33  0.638 || 2010  84.31 89.12 88.36 84.42 86.33  0.728

sYIN Kappa
WEE/% 2B
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3.2 HMEBT = ETHE

32,1 ‘I ES AR WFFEEEEFE . 1990—2020 4EHIEIIC G VL 4 5 B P b —Z< B G 3
MMk R, MR SIEM R, 2RI, Vbt rh o A e 28 R R EHLIX . B P
X, RN = RV LI, 7R L aT RS KA G L S s X A o0 A . ARV MR, 1
A A M 3 B T L ACET L IR R . DT BIX RIRE . 1990—2020 AL 5T Vb Ak 1 b4
MTIERX . MEX, BaX ., AKX, BFX ., XX, #HX, FE6X., HX, K%K, @ x
11X

i1 3 AT 2010 4FFTAL 5 K45 X YA i i 60000 .
FURZZ 8 N BE R (L 1995 4R 14y, i 50000 éﬁgéi
1990 4Eff) 5.54x10* hm’ [ 3 2010 4Ef#0 5.24x10°hm®, . 40,000 g%%i
MR 2) 3%~4%, 2010—2020 4E [ KWL, % 2020 & 30000 | 2010
SEYAL TR 2.23x10° hm?, L1 20102015 20000 [ . 20204
SERE IR OR, 35 47.46%, 2015—20204F [ 15 I 2% 10000 '

% 19.23%., MIKHUMIF, 1990—20204F, KX o LN 1 i (b
oAk T AR 32.14% 0 & 24.52%, T :@§§%%§&§%é%éﬁ§y
1 FEPRIX 5 LU 18.45% 1% 25.15%, Wil — *@ﬁb@&ﬁmzxx/@@

/ . 45 =] > N S N ~ 3
RO BEC . FH G LR, BAL g3 gz 19902020 49 L @RICE
1.00%, %Ek MKEEE‘ s j& 30a I‘Eﬂ ///I\’ﬂﬁ j:i‘Hl ﬁ%ﬁ— 7)35 Eﬁ Figure 3 Summary of desertified land area in Beijing from 1990 to 2020
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Table 5 Sankey diagram of desertification area under different land use types
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2000  8269.88 32669.09 2271.51 1419.4311604.10 0.00 || 2020  2703.60 13176.58 1143.56 487.90 4684.06 102.30

2005 8689.85 28837.31 2060.77 1311.7613721.31  0.00
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Table 6  Single dynamic degree change
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Table 7 Statistical explanation of different driving factors on desertified land

AED X X5 X3 X4 Xs X6 X7 AEf X X5 X3 X4 X5 X6 X5
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Figure 4 Interactive detection results of driving factors of land desertification from 1990 to 2020
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