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Fig. 1 Location of the study area
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Fig. 2 Diagram of samples particle size and component separation frequency
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Table 2 Particle size parameters of the samples
H% 2% WERY 05m Im  15m  2m  25m  3m  35m 4m  45m  Sm  55m  6m
THI8H kit 3.41 366 366 380 378 3.88 373 372 374 382 367 379 381
IIEEFREL -0.81 -0.78 -0.79 -091 -0.82 -1.03 -0.66 -0.67 -0.84 -0.78 -0.65 -0.85 -0.85
i -0.31 042 -043 -038 -034 -045 -034 -032 -041 -034 -033 -038 -0.35
E35 2.11 193 204 167 144 175 181 166 173 151 178 165 151
THI9H ki 3.47 365 366 3.67 3.83 38 364 367 373 382 362 368 3.66
Sy REL -0.86  -0.66 -0.69 -0.63 -1.02 -072 -0.63 -0.66 -0.73 -0.79 -0.68 -0.74 -0.63
fi £ -030  -027 -033 -031 -051 -027 -032 -031 =034 -032 -036 -033 -0.30
W i 1.94 151 161 177 198 153 174 171  1.65 151 199 150  1.68
TH31H kit 3.43 363 372 383 373 380 392 379 3.8 381 382 387 3091
Papiit i -0.89 -0.63 -0.65 -0.67 -0.64 -0.68 -0.71 -0.68 -0.65 -0.67 -0.69 -0.67 -0.73
i -028  -022 -025 -027 -026 -027 -029 -026 -028 -028 -027 -027 -0.29
631 1.82 144 147 150 155 150 151 149 157 155 148 148 148
8H6H Pkt 3.61 3.67 3.82 390 397 3.83 406 402 402 404 404 377 388
Iy REL -0.93  -0.67 -0.67 -073 -0.78 -0.68 -0.81 -0.79 -0.81 -0.83 -0.85 -0.69 -0.74
i £ -0.31 -025 -028 =031 =033 -028 -033 -032 -035 =034 -035 -025 -031
353 1.89 150 1,51 153 148  1.50 148 149 154 156 143 151 1.52
8H14H  FHpkitze 3.40 376 381 376 3.84 387 380 385 388 378 389 367 3.67
Sy AL -0.89 -0.63 -0.66 -0.63 -0.69 -0.68 -0.71 -0.68 -0.69 -0.70 -0.71 -0.62 -0.63
i £ -028  -028 -027 -025 -031 -029 -028 -029 -028 -029 -029 -025 -025
353 1.81 159 151 146 158 151 147 151 148 147 150 149 147
816 H PRt 3.40 363 363 360 3.65 358 357 364 358 334 358 358 3.64
Iy HEFRAL -1.09  -0.69 -0.63 -0.56 -0.68 -0.56 -0.57 -0.62 -0.55 -0.51 =-0.51 =-0.61 =-0.52
i £ 0.01 -0.23 -028 =027 -036 -027 -028 -028 -026 -034 -038 -028 -0.28
353 2.24 1.60 158 166 193 1,67 170 1.61 162 219 242 164 18]
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Fig. 3 Changes in surface sand particle size before

and after sandstorms
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Table 3 Second-order polynomial surface model fitting parameters
ThA g HIY Poo P Por P P SSE R BIER? RMSE
7H18H 2.92 1.93 -0.001 0.35 0.003 0.0009 1.00 1.00 0.011
7H19H 2.92 1.95 0.001 0.36 0.003 0.0017 1.00 0.99 0.016
7H31H 2.97 1.91 -0.001 0.31 0.001 0.000004 1.00 1.00 0.001
8H6H 3.04 1.87 0.005 0.22 -0.012 0.0002 1.00 1.00 0.006
8H 14 H 2.96 1.91 -0.001 0.32 0.002 0.00002 1.00 1.00 0.002
8H 16 H 2.81 2.05 -0.155 0.42 0.171 0.0042 0.99 0.99 0.025
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Particle size characteristics of sandstorm and surface sand
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Abstract: Focused on the variation of particle size characteristics of surface sand before and after sandstorms in
the Taklamakan Desert hinterland, we conducted a systematic particle size analysis of surface sand, including pa-
rameter calculation, particle size component separation and function fitting. The results show that: (1) The aver-
age particle size of the surface sand sample is 143 um, dominated by fine and very fine sand, which together ac-
counted for 87.02%; after the sandstorm, dominated by very fine sand and fine sand, which together accounted
for 79.44%. (2) The average particle size of the sandstorm sample is 82 pm, dominated by powdery sand and
very fine sand, which together accounted for 80.89%. (3) After the sandstorm, the average particle size of the
surface sand decreased by 46 um, and the content of clay, powder and very fine sand increased, indicating that
the large amount of fine-grained material carried by the dust storm had an important influence on the particle size
characteristics of the surface sand. (4) The variation of sand particle size with height is mainly controlled by
wind speed, with wind speed thresholds ranging from 7.7 m's” to 8.4 m's”. In three-dimensional space, the sec-
ond-order polynomial surface model can well fit the function relationship between the average sand particle size
and the average wind speed.
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