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Tab. 1 The particle composition of different sediments (%)
VIR HitE (mm)
et <0002 0002 00063 002 0063 02 063 20 63 20 >63
00063 -002 -0063 -02 063 -20 63 -200 -63
WS 0.00 000 000 203 6228 3549 220 000 000 000 000
WY 000 000 000 38 3612 3846 2154 000 000 000 0.00
WY 0,00 000 000 698 5558 2748 99 000 000 000 0.00
wR 000 0.00 000 147 553 2535 2765 1518 978 892 6.12
WRY 000 0.00 293 648 749 893 1102 11.88 1515 1506 21.06
i) 821 953 1226 1343 1239 1099 819 892 603 49 509
kKb 0.00 0.00 000 097 428 2092 6093 1192 098 0.00 0.00
WuiE 000 6.31 962 1551 3955 2322 579 000 000 000 0.00
ALY
kA 000 000 155 252 592 2001 4303 1738 566 198 195
ALY
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° Fig. 1 Wind tunnel at Cold and Arid Regions Environmental
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Tab. 2 The deflation rates (R;) of 8 sediments in arid regions under different wind speeds (V) (g-m>-min™)
TR Sz RGE V (mes™) / A T (min.) RSV MBS R PR R
FM 610 96 125 15/4 18/3 21/2 24/1 (gm>min™)
Jy 071 253 4567 104433 264214 568585 928539 Ry=0.038""Y R’=0.928 2672.37
WiFEYS 037 1196 14461 79108 443247 7007.66 1991340 Rg=0.051e™* R?=0932 4614.51
YA 040 399 8112 33685 111259 266356 5222.88 Rg=0.0506"?Y R?=0.936 1345.91
YR 041 434 2162 4335 33397 112361 242880 Rg=0.044™** R?=0.980 565.16
WEEY) 068 461 1294 2279 6183 15524 27989 Rg=0.188¢"Y R?=0.970 122.80
WKY 009 120 1094 6405 1084.22 221092 590210 Ra=0.004"®Y R?=0.973 1324.79
W 037 251 7883 16392 129615 385880 792880 Rg=0.0266*% R?=0.956 1904.20
Rk
K% 030 160 561 5447 38823 120870 507021 Rg=0.011€™*% R?=0.993 961.30
ERE& ]
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Fig. 2 The relationship between deflation rates of 8 sediments in arid regions and wind speed
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Fig. 3 The relationship between deflation rates of 8 sediments in arid regions and grain-size distribution
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Wind Tunnel Experiments on the Deflation Rates of
Different Sediments in Arid Regions of China

LIU Lianyou', SONG Yang', LI Xiaoyan', WANG Jianhua?,

TUO Wanquan?, LIU Yuzhang?
(1. College of Resources Science and Technology; Key Laboratory of Environmental Change and Natural Disaster,
the Ministry of Education of China, Beijing Normal University, Beijing 100875, China;
2. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China)

Abstract: By the wind tunnel experiment, we studied the deflation rates of 8 different
sediments in arid regions of China, discussed the sources of aeolian sand and its influence on
the development of sand dunes and formation of desert from the view of dynamics of wind
erosion. Results of the study indicated that the average deflation rates of 8 typical sediments
in arid regions of China can be arranged down: lacustrine sand > alluvial sand > weathered
particles developed from sandshale > pluvial sediments > fluvioglacial sand > weathered
particles developed from granite > slope deposit > glacial sediments. The deflation rates
exhibited strong positive correlations with the erodible fraction—sand (0.063-2mm) content
and sorting features. In contrast, the deflation rates have obvious negative correlations with the
silt clay (< 0.063 mm) and gravel (> 2 mm) content. According to the deflation rates, the 8
typical sediments can be divided into four categories: (1) lacustrine sand and alluvial sand,
which are prone to wind erosion, and are the main sources of aeolian sand; (2) weathered
particles developed from sandshale, pluvial sediments and fluvioglacial sand, with the larger
deflation rates, being the minor source of acolian sand; (3) weathered particles developed from
granite and slope deposit having the smaller deflation rates, only providing a small amount of
aeolian sand; and (4) glacial sediments with a strong anti-erodibility, hardly offering any
aeolian sand. Other than the strong wind conditions, the exposure of extensive lacustrine sand
induced by the desiccation of inland lake basin, as well as the pre-sorting of sediments by
flowing water are key factors in the development of deserts in China. It is the possible reason
that deserts in China are mostly distributed along the inland lake basin and riverbank in a
material light.

Key words: China; arid regions; sediments; wind tunnel experiment; deflation rate; sorting
features



