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Figure 1 Wind erosion modulus and area under different scenarios in the Beijing-Tianjin sandstorm sources
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Figure 2 Distribution of wind erosion modulus and intensity in the Beijing-Tianjin sandstorm sources in different years. (a)—(d) represents wind
erosion modulus in 2000, 2005, 2010 and 2015, respectively; (e)—(h) represents wind erosion intensity in 2000, 2005, 2010 and 2015, respectively
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Figure 3 Wind erosion modulus and area of each subregion in the
Beijing-Tianjin sandstorm sources in different years
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Figure 5 Distributions of the variations of wind erosion modulus under land-use and climate change scenarios in the Beijing-Tianjin sandstorm
sources. (a)—(c) represents the variations of wind erosion modulus due to land-use change between 2000 and 2015, 2005 and 2015, and 2010 and 2015,
respectively; (d)—(f) represents the variations of wind erosion modulus due to climate change between 2000 and 2015, 2005 and 2015, and 2010 and

2015, respectively
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BEYH . HA RS . BHURIDY L. K24
B BT, AR A Vb . SR A
J JEARFFUSEE, X TE AN 2,54 2,00, 1.95.

1.74. 1.46. 1.26. 1.13. 0.89. 0.68. 0.55. 0.3877
len”. U AU s 53 155 18 -5 XUk A2 £ T R A
KN 22 80—, E 2 XU RS T B ] 258 SR A
KLU FAER . VIR s U RN e R, DA R XUk
IR IETE W LR VD RN Frf . ey SR R
ST B P A, XU T )5 T ot 7 B T AR VR
1.18. 0.94. 0.89. 0.86. 0.61. 0.61. 0.52. 0.30.
0.25. 0.25. 0.15J7km?, XUy 555 175 1E of 17 54 1 A

WN1.35. 1.07. 1.05. 0.88. 0.85. 0.74. 0.64.
0.53. 0.38. 0.30. 0.23J7km’. FRIR, Toie 2 KU,
RIS, U SR A X KU IR A T295%,
HAB S BRI A T AR A999% 4 T°0.1~5000 tkm ™ a ™.
), AXFF2000~20154F, 2005~20154F 438 KU phon
JEl S R A TE AL R T 14.43% . 2.46%. A3 AUk
Jorn e TR R K R 44 W X 1 R e ss Al L alig Ll

F 1 EHABRSEEAEE TRERIIER R RS RS S SR &5

Table 1 The proportion of change ranges for wind erosion modulus under land-use and climate change scenarios in the Beijing-Tianjin sandstorm

sources in different years

— 2000~20154F 2005~20154F 2010~20154F ¥fH

(tkm~2 a7y HHIARAEM  ARAEfe RMORAARE R BRIt ARk TR AR AR
(%) T (%) THI(%) T (%) (%) T (%) THIE(%) T (%)

0.1~200 16.51 48.93 17.22 60.21 16.90 51.75 16.87 53.63

200~2500 70.98 45.66 67.68 35.89 71.97 4335 70.21 41.63

2500~5000 11.99 2.31 14.47 2.52 10.65 2.76 12.37 2.53

5000~8000 0.47 0.98 0.57 0.88 0.43 1.13 0.49 1.00

8000~15000 0.04 1.32 0.04 0.39 0.03 0.77 0.03 0.83

>15000 0.00 0.78 0.00 0.10 0.00 0.23 0.00 0.37

a) KU EE (L /NF0.1 tkm™ a” W 1A 251k

Bl 6 HUiEt VYD A7 X U ARSI A ey i R o X o I DX T AR ) E 7]
Figure 6 The ratio of the area of the wind erosion modulus change to the total area of the corresponding subregion in the Beijing-Tianjin sandstorm
sources
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B 7 ) AL A S Ot K2 SF X RS [ R B AR AL B TRI . (a)~(c) 4391 720001201 S4E RIS HSR 1N« 48 K FIAAL 3R
TIE T4 X TR (d)~(0)733152005FI120 1 SAE RIS/« 38 A AEIFIMETE T 238 XTI (2)~(1)73-51] 2010 F1201 545 KU A

AN BEORAS 3R T 4 T X Y AR

Figure 7 The area of different variations of wind erosion modulus in each subregion in the Beijing-Tianjin sandstorm sources due to land-use change
and climate change. (a)—(c) represents the area of the decreasing, increasing and no variation of wind erosion modulus in each subregion between 2000
and 2015, respectively; (d)—(f) represents the area of the decreasing, increasing and no variation of wind erosion modulus in each subregion between
2005 and 2015, respectively; (g)—(i) represents the area of the decreasing, increasing and no variation of wind erosion modulus in each subregion

between 2010 and 2015, respectively

Bev St e B RV HL, R AR Z Ay
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Moo TTESFER, RO R A 0,487 km?;
HA XA T0.14~0.25 7 km®. KUl i AR A IE X
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HATW XA T0.21~0.74J7km”. HAT L, RS HE
W BHRIDU L. KOS ER, B2 Ui T AR
Y/, SR IRk 55 e R T DX, (R I T Y
AR EE R TS 1HE, MRIRNT12.90%~18.00%-
0.85%~2.41%; FA X RN ¥k 55 A0 i AR
B, YRR A3 R 6.92%~18.49% . 1.73%~8.35%. AHXTT
2000~20154F, 2010~20154F XUt i ) ) i AR i 1
4.21%- VIR T 6.83%. BT RIS
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Dust emissions due to soil wind erosion and its transport are the most important natural sources of inhalable particulate
matter in the atmospheric environment of sandstorm sources and the regions where sandstorms occur. To control the impact
of dust emissions caused by soil wind erosion on the atmospheric environment in the Beijing-Tianjin resources, the Chinese
government implemented a strategic significance ecological governance project in the Beijing-Tianjin sandstorm sources at
the beginning of this century. However, there is still much controversy about soil wind erosion in the Beijing-Tianjin
sandstorm sources and the resulting dust emissions. Based on field surveys, laboratory tests, remote sensing images and
meteorological data, this paper calculated soil wind erosion in the Beijing-Tianjin sandstorm sources under three
conditions, including the typical years of 2000, 2005, 2010, and 2015, land-use change conditions (land use in 2000, 2005,
2010, and 2015 but other factors with 2015), and climate change conditions (land use in 2015 but other factors with 2000,
2005, 2010, and 2015), by using the specified soil wind erosion model in the National Plan for Dynamic Monitoring of Soil
and Water Loss from 2018 to 2022 and the Technical Regulations for Dynamic Monitoring of Regional Soil and Water Loss
(Trial Version). In 2000, 2005, 2010, and 2015, the fluctuation in wind erosion modulus in the Beijing-Tianjin sandstorm
sources decreased. Wind erosion modulus gradually decreased from northwest to southeast, and the value in desert or sandy
land was higher than that in the surrounding areas. With the advancement of governance projects in the Beijing-Tianjin
sandstorm sources, the distribution of wind erosion modulus changed significantly. Wind erosion modulus in the desert
steppe was the largest and was approximately 2.67-2.98 times that of the Beijing-Tianjin sandstorm sources. Wind erosion
modulus in the Hetao Plain and Hunshandake Sandy Land, were roughly the same as that in the Beijing-Tianjin sandstorm
sources. Wind erosion modulus in other subregions was 42.69% of that in the Beijing-Tianjin sandstorm sources. Wind
erosion area and variability in the above years in the Beijing-Tianjin sandstorm sources were 385800-464500 km’ and
—9.35%-9.14%, respectively. The area of mild and moderate wind erosion accounted for 91.56%. Overall, wind erosion
area in the northwestern Beijing-Tianjin sandstorm sources was large, and its area proportion was high, followed by that in
the middle area, and the southeast area had the smallest area. The wind erosion area in desert steppe accounted for the
largest proportion, with a value of 25.88%, and that in the southern part of the Greater Khingan Mountains was only 3.18%.
Intense and extremely intense soil wind erosion was concentrated in the desert steppe and the western part of the Hetao
Plain. Intense soil wind erosion was mainly distributed in the Kubuqi Desert and Hunshandake Sandy Land. Moderate and
mild erosion involved each subregion in the Beijing-Tianjin sandstorm sources. There were obvious differences in the
changes in the wind erosion area and intensity in each subregion during 2000-2005, 2005-2010, and 2010-2015. Climate
change and land-use change had important impacts on soil wind erosion in the Beijing-Tianjin sandstorm sources. The
variability of the wind erosion modulus and the area affected by climate change was equivalent to the corresponding
variability of the year but greater than the influence of land-use change. In addition, the area of wind erosion under land-use
change generally decreased, especially from 2010 to 2015, which had a decrease of 4.10%, indicating that the Beijing-
Tianjin sandstorm source control project played an important role. These results provide a scientific basis for the evaluation
of the benefits of the Beijing-Tianjin sandstorm source control project and the optimization of its layout.

Beijing-Tianjin sandstorm sources, soil wind erosion, spatial-temporal evolution, climate change, land-use change
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