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Abstract Threshold for dust emission represents soil erodibility and becomes one of the important parameters in wind-erosion
research. From the view of micrometeorology, the dust emission threshold friction velocity (u.,) and dust emission threshold
wind speed (U,) are defined as the value of friction velocity and wind speed when both of dust concentration and vertical dust
flux begin to increase with friction velocity and last for half an hour at least. Using the observational data of sand-dust events in
2010 — 2013 spring over the Horqin Sandy Land area in Inner Mongolia, the evolution of dust concentration and vertical dust e-
mission flux with friction velocity during the different dust emission period of sand-dust events (e. g. blowing dust events,
sand-dust storm events, and severe sand-dust storm events) is analyzed. According to the definition, the values «., and U, over
the Horqin Sandy Land area are determined to be 0.45% 0. 20 and 6.5% 3.0 m/s, respectively. Meanwhile, the effects of dif-
ferent dust-emission criteria to the determination of dust emission thresholds are discussed. Comparing with the previous dust-
emission criteria, the one used in this study can effectively exclude the influence of dust advection and deposition and reduce the
simplicity and subjectivity of the criteria. This study can provide references to set up uniform dust-emission criteria in the fu-
ture.

Key words Sand-dust event, Dust emission criteria, Dust emission threshold friction velocity, Dust emission threshold wind

speed, Horgin Sandy Land area
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Table 1  The information of the various meteorological, soil and dust parameters in the 11 local dust
emission events in spring 2011 over the Horgin Sandy Land area”
WAERKA Comex Umax Tamax max  Lsmax  CsMmax Finax * max 1 U,
5250 T {/\135*1 D ’ i q ‘\ SM . u / u
K (pg/m®) (m/s)  (C) (g/kg) (C) (v/v) (pg/(m?+s)) (m/s) (m/s) (m/s)
3 H 13 H 00 Bf—14 H 00 B mpybs gk 561.40  9.89  5.90 2.44 -1.1 3.40 46. 50 1.21 0.38 4.70
3 H 18 H 00 Bf—19 H 00 B amybs gk 931.30  6.68  8.60 1.71 -1.0 3.50 34. 00 0.81 0.40 5. 00
3 H 24 H 10 f—25 H 00 b Wi 232.60 9.25 1.90 1.09 -1.0 3. 60 13. 80 1.13 0. 60 8.00
3 H 29 H 15 Hf—16 H 00 B B 230.80 7.00 17.30 0.82 1.60 7.40 12. 20 0. 86 0.59 7.80
4 H9H07—12 i Vb B 416.50 6.40 7.90 1.82 6.10 7.10 24. 40 0. 80 0.43 5. 80
47 14 H 22 00—15 0 06 1 JRybabs 1282.40 7.10 13.30 2.50 11.90 10.0 36. 40 0.86 0.51  6.00
4716 H178f—17 H 050  SRiPERE 843.60 8.70 21.70 4.80 13.40 7.50 74.30 1.06  0.55  8.00
4 H 18 H 00—08 K Vb 406.80 11.30 5.20 3.70 8.60 6.80 36. 30 1.37 0. 65 9.50
5H 11 H 13 wf—12 H 00 R4k 1654.10  8.70 23.90  4.80 19.50 10.0 98. 20 1.76 0.52 7.00
5H 13 H 09 if—14 H 00 Hf Ths g 434.10 11.80 20.00 2.70 17.90 7.50 59. 00 1.44 0.55 7.00
5H 21 H 0814 it smybh gk 683.60 7.90 16.60 3.80 16.60 7.40 48. 30 0.97 0.41 5.00
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AITD 2Bk B B R O 261, 4 pg/m’ . F g RIH N
11.7 pg/(m? + s), 2010 4 5 [ 2 H3®yb b B K=
AT 08 i, Z94F4E 10 h,3 Al 18 m a5y i 1Y Vb 2 vk i
B RAEAY 9 Jg 915. 1 F1 832. 4 pg/m’, F i KAE N
32.7 pg/(m* « ), RV TR VP By B (07—10 1)
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LA 1AV BYBE(00—02 B ) w. B0 M 0. 33 4
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2013 4F 5 11 H bR B RS B A vk B fale b
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