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Spatiotemporal changes of soil wind erosion and its response to
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Abstract; [Objective] The aims of this study are to investigate the response relationship between soil wind
erosion and landscape pattern in Xiliugou watershed, and to provide scientific basis for ecological restoration
in this area. [ Methods] Based on meteorological, soil, vegetation cover, land use and remote sensing data,
the corrected soil wind erosion model (RWEQ) was used to calculate and analyze the soil wind erosion and its
influencing factors in the watershed from 2005 to 2020, and the land use change characteristics in the
watershed were clarified. [ Results | (1) From 2005 to 2020, the soil wind erosion in Xiliugou showed an
increasing trend and then a decreasing trend. The average wind erosion rates in 2005, 2010, 2015 and 2020

were 36.9, 39.4, 45.3 and 39.4 t/Chm® « a), respectively. And the overall spatial trend of erosion rate
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demonstrated the strong level in the north and the weak level in the south. (2) The values of meteorological
factors changed significantly before and after 2015. Spatially, its value was lower in the north and higher in
the south, but it varied greatly in the middle part. (3) The basin was dominated by bare land and low
vegetation coverage, accounting for more than 79% of the total area. The land use was mainly grassland,
accounting for more than 82% of the total area. The overall area of grassland was increasing, the overall was
relatively broken, and the shape of patches was becoming complicated. Since 2010, the proportion of
moderate and strong wind erosion in grassland had exceeded 85%. [Conclusion ] The wind erosion in Xiliugou
watershed has slightly decreased under long-term ecological protection and restoration, but in the face of

climate change and human activities, scientifically implementing ecological restoration will still be an

important research direction for the Xiliugou watershed in the future.
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Table 3 Landscape type level index of Xiliugou Basin from 2005 to 2020
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Bl Ho 3726 3.1138 70.5376 3.3392 81.2375
i 739 0.6176 38.9943 132.5251 96.3531
2005 7K 8 42 0.0351 7.3947 0.7736 64.4737
5 b 983 0.8215 34.6957 0.4345 50.2886
A HI 2153 1.7993 38.8708 4.0977 87.8497
Ak 3514 2.9367 66.1220 3.1775 81.4440
O 715 0.5975 33.5005 140.8289 96.9237
2010 K 38 34 0.0284 6.7857 0.4897 52.6316
G 1018 0.8507 34.0686 0.6746 61.6425
R F ] 3 1578 1.3187 33.1299 4.4983 88.5118
i 3967 3.3152 70.0239 3.2065 81.5884
R L 8 0.0067 3.7222 0.8438 62.8788
L 854 0.7137 35.3030 117.4409 96.7463
2015
7K 35 23 0.0192 5.3333 0.4030 50.8108
G 1116 0.9326 35.7513 0.7136 62.4879
) FH b 1409 1.1775 32.8235 4.1396 87.4289
i 2690 2.2480 52.3603 4.2792 85.5836
R 13 0.0109 4.8500 0.6923 57.2222
L 781 0.6527 27.2904 129.5191 97.5170
2020 _
7K 35k 11 0.0092 3.3636 0.2455 46.9388
5 b 1196 0.9995 37.7980 0.7751 63.3770
EN IR 1009 0.8432 29.2119 6.0018 89.0776
F4 FETHAPAXBYTEEHZLERME AG) REFE TR (AD 5 + 38 XUk 5 2 30651 06O
w3 B XU B R E AR t Z(R*<<0), M NP,PD L J LSI 5 KUkt 2 [f] 1 AR
Table 4 The area ratio of wind erosion of different %3‘%%%% , %% NP.PD DL & LSI E"]i j( L X o
ol ldffti.t:lwt:p " 1 680 22 T 0 SR 5 199 B 5
v ey =N Ny £z S,
AL ARGy BRERU EERUR sRZIXUR ??bﬁw%ﬁg ’ U\ﬂﬁ%ﬁi%)ﬂ’iﬂ;i/ﬁ%o Z?/Eﬂé
2005 ‘21.71 063 911 Ut 520052020 4F P4 A0 740 S50 X0 M0 1R A R A AR K
010 10000 161 1661 1 25 R B AT WO ELA7) B — (R T L A
LR 2015 50.00 16.49 14.45 15 5 W R E B TR B, B AR BB B L BB 2 LI R AR
2020 44.43 17.44 12.22 B AR RS ek 2D A T XU
2005 43.42 82.79 57.25 Fz 5 2005—2020 FFHE TR X R NIEFIEH
i 2010 0 92.91 94.75 Table 5 Wind erosion landscape pattern index in
it 2015 50.00 94.00 85.49 Xiliugou from 2005 to 2020
2020 59,57 94.53 89.19 Gy NP PD LPI LSI  CONTAG Al
2005 0 0.93 9.11 2005 21 0.0185 46.696 41176 47.2029  86.3083
2010 0 0.74 16.95 2010 13 0.0114 68.9083  3.3529  61.8863  90.1236
AR 2015 0 8.73 9.77 2015 43 352031961  57.3607  5.1987  46.6045  82.0708
2020 0 11.72 12.49 2020 43 352031961  57.3607  5.1987  46.6045  82.0708
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