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Fig. 1 The location of the western edge of the Badain Jaran Desert
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Fig. 2 Aeolian sand-dust was sampled using custom-made MWAC (Modified Wilson and Cooke) sediment samplers
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Fig. 3 Percentage of dust at different heights over different surface
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Fig. 4 Total horizontal sand-dust flux of different heights over different surface
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Table 1 Fitting coefficients of the horizontal distribution function of sand-dust flux with height over different surfaces

2019-02—2019-07 2019-07—2019-12 2019-12—2020-07
A » », s
c b a R c b a R c b a R

PR WD 7.66  -10.90 14 887.09  0.9958 736 -12.49 3208.11  0.9999 9.13  -11.71 475725  0.9885
TR -4.70 0.46  58240.00 0.9898 -3.14  -3.03 52352.60  0.9988 1.38 -5.86 8244194  0.9956
LB 5.98 -8.89 5798.77  0.9976 7.53  -11.48 2141.38  0.9999 7.85 -10.80 5465.93  0.9955
WEb L -11.12 2.38 58131.80 0.9956  -9.88 -044  68364.59 0.9996  -16.22 439 3408522  0.9995
TP HE 3.54 -6.26 3526.89  0.9986 2.87 -6.10 71496  0.9999 4.59 -6.99 875.65  0.9934
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Fig. 5 The derived total horizontal sand-dust flux from
MWAC sediment samplers in different areas show an
average from February of 2019 to July of 2020
(Significant difference is denoted by the
A and B symbols, P<0.01 )
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Sand-dust horizontal flux of different surfaces in the
western margin of Badain Jaran Desert
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sertification and Blown-sand Control / c. Faculty of Geographical Science / d. School of National Safety and Emergency
Management, Beijing Normal University, Beijing 100875, China; 2. Key Laboratory of Desert and Desertification,
Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3.Insti-
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Abstract: The western margin of the Badain Jaran Desert is an important cross-section of sand transportation on
the alluvial plain in the middle and lower reaches of the Heihe River. Five typical surfaces (playa, reed land,
salt-alkali land, shifting sandy land, nabkha dune) were selected in this study. MWAC dust collectors were used
to carry out field observation of near-surface sand-dust transport flux. The horizontal flux and distribution charac-
teristics of sand-dust at different surface heights (10 cm, 25 cm, 50 cm, 85 cm) were observed and analyzed
during the observation period. Results showed that the horizontal flux of sand-dust decreased with height follow-
ing an exponential function. Within 0—85 cm height, the horizontal flux and distribution characteristics of sand-
dust on the five typical surfaces were significantly different and the horizontal flux of sand-dust in the 0—10 cm
accounted for the largest proportion. The horizontal flux of sand-dust showed a trend that shifting sandy land>pla-
ya>reed land>salt-alkali land>nabkha dune. Shifting sandy land and playa are the main sediment transport sourc-
es in the western margin of the Badain Jaran Desert. The density of vegetation coverage, the area size of exposed
space and the characteristics of soil gravel content directly affected the sand-dust flux that were transported on the
surface. Variations of wind speed were likely to affect the distribution of horizontal flux. When wind speed was
increased, both the initiated sand particle size and the sand-dust flux were increased. The results could help to un-
derstand the dust transport process in the western desert margin, as well as the regional sandstorm process.

Key words: Badain Jaran Desert; sand-dust; horizontal flux; distribution characteristics



