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Spatial-temporal patterns and driving factors of aeolian desertification in northwest Shanxi Province. XUE Zhan-jin'", QIN
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2.Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China). China Environmental Science, 2020,40(12): 5428~5435
Abstract: The remote sensing images (acquired in 1975, 1991, 2000, 2015, and 2019), transfer matrix, spatial center migration and
principal components analysis were applied to study the spatial-temporal dynamics and driving factors (mechanisms) of aeolian
desertification in northwest Shanxi. Results showed that the area of aeolian desertified land (ADL) increased first and then decreased
and 1495.10km* ADL was increased during 1975 to 1991 while 1506.12km? of non-ADL was transferred into light ADL. Moreover,
689.09km* ADL was increased from 1991 to 2000 and as large as 11098.72km? of light ADL was transferred into moderate ADL.
During 2000~2015, ADL had decreased by 2365.85km? and 10569.56km? of moderate ADL was transferred into light ADL. In
2015~2019, ADL had decreased by 1931.39km? and 1909.93km? of light ADL transferred into non-ADL. The trend of the ADL
migration firstly migrated to southward until 2000 and moved northward/westward in 2000~2019. The migration distance of severe
ADL was the largest which was 19.26km in 1975~1991 and 20.06km in 1991~2000, respectively. During 2000~2019, the largest
migration distance of light ADL was 30.29km which migrated to the northwest. From 1975 to 2019, the coupling of natural and
human factors was the dominant factor affecting ADL dynamics. However, the population and livestock were the main human
factors and the gale days was the main natural factors.
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Fig.1 Location of the northwest Shanxi province
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Table 1 Classification and indicators of acolian desertified land grades
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Fig.2 The distribution of acolian desertified land in northwest
Shanxi in 1975~2019
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Table 2  Areas change of aeolian desertified land of northwest Shanxi in different periods
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1975 11865.64 99.97 1.03 0.02 0.20 0.01 0 0 11866.87 83.57
1991 13357.23 99.96 3.15 0.03 1.59 0.01 0 0 13361.97 94.10
2000 2552.40 18.16 11462.30 81.58 34.71 0.25 1.65 0.01 14051.06 98.95
2015 11545.84 98.80 134.57 1.16 4.24 0.03 0.56 0.01 11685.21 82.29
2019 9664.30 99.08 86.82 0.88 0.01 0.17 0.01 9753.82 68.69

1975~1991 1491.59 2.12 1.39 0 1495.10

1991~2000 -10804.83 11459.15 33.12 1.65 689.09

2000~2015 8993.44 -11327.73 -30.47 -1.09 -2365.85

2015~2019 -1881.54 -47.75 -1.71 -0.39 -1931.39

1975~2019 -2201.34 85.79 0.17 -2113.05
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Table 3 Transfer matrix of different acolian desertified land grades in northwest Shanxi(km?)

i B e 7E PR G W & bt it
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L&y 0 0 0 0 0 0
AEVDEAL 1506.12 0.20 0.03 0 0 1506.35
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Fig.3 Spatial centroid changes of aeolian desertified land in
northwest Shanxi from 1975 to 2019
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Table 4 Correlation matrix of variable driving changes in the

aeolian desertified land

Ap X X2 X3 X4 Xs X6 X7 Y
X1 1.000

X2 0.798 1.000

X3 0.984 0.747 1.000

xs  —0.852 -0.895 -0.827 1.000

Xs 0.734 0.465 0.745 -0.374 1.000

x¢  —0.502 -0.525 -0.462 0.457 -0.349 1.000

x7  0.234% 0.436 0.245*% -0.464 -0.072*-0.074* 1.000

Y 0.816 0917 -0.892 -0.937 -0.473 0.402 0.354* 1.000

i * P <0.05.
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Table 5 Eigenvalues and cumulative of components matrix of driving factors in the aeolian desertified land
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