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Summary

The first step in studying dust events is the estimation of dust emission from sources. In
this study, the simulations of the vertical dust flux (VDF) over Iran by the MBA
(Marticorena, Bergametti, and Alfaro) and Shao schemes are compared. The MBA
scheme is energy-based and derived on the basis of energy balance between the kinetic
energy of saltating particles and binding energy of the surface during the bombardment.
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The Shao scheme, on the other hand, is a volume removal- based approach, in which dust
emission rate is estimated on the basis of the volume removed by saltating particles when
they impact the surface. Because of the difficulty in measuring interparticle binding
forces (or energy), Shao scheme uses the plastic pressure. This quantity is directly related
to interparticle binding forces (or energy). The plastic pressure, that shows the surface

resistance against the penetration of impacting particles, varies between 10°Pa for light

spray fine soil and 10’ Pa for deep wetted soil.

Another difference between the Shao and MBA schemes is in their parameterizations
of the threshold friction velocity, at which the wind erosion is initiated. The surface and
soil- related factors, which are introduced as roughness and moisture correction functions,
are different in Shao and MBA schemes. Final vertical dust flux estimation is different
among various versions of the Shao scheme. In this study, we use the version introduced
by Shao (2004). The required data to estimate vertical dust flux by the dust emission
schemes, including friction velocity, soil moisture, soil texture, surface cover fraction and
roughness length were obtained from WRF model. Soil particle size distribution and
plastic pressure for different grid squares are estimated based the soil texture data by
reviewing the literature.

In this study, dust source regions and emission rates estimated by different
parameterization schemes are compared for the 24™ May 2012, when dust event was
reported in many stations of Iran. According to results, compared to the Shao scheme, the
MBA predicted smaller number of source regions in Iran. The vertical dust flux simulated
by MBA is higher than that by the Shao scheme in some common source regions, but
lower in some others. After applying roughness and moisture correction functions to the
threshold friction velocity, the VDF simulated by the MBA will be zero wherever the
Shao schemes’ VDF is zero, but this is not necessarily true the other way. Both of the
schemes simulated the maximum VDF at 11am. The highest value of the estimated VDF

was 86.8mg m™s™ (for the grid centered at 30.27°N, 57.35°E ) by the Shao scheme, while

it was 18.45mg m~”s™ (or the grid centered at 33.24°N, 51.35°E ) for the MBA scheme.

The most influential parameters in the estimation of VDF are the roughness length and
plastic pressure in MBA and Shao, respectively. Impacts of the friction velocity, and
surface and soil- related factors on the estimated vertical dust flux, though complicated,
should be considered simultaneously. In every source region, VDF increases when the
soil moisture decreases and the friction velocity increases. Furthermore, the VDF
variation during a day is mainly affected by daily changes of the friction velocity, because
of negligible changes in the soil moisture during the day. Thorough evaluation of these
schemes requires experimental and remote sensing data.

Keywords. MBA scheme, Shao scheme, Threshold friction velocity, Soil plastic
pressure, Roughness length, Vertical dust flux
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(b) Saltation Bombardment
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