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Objective: Determine the sensitivity of 
the current dust emission modeling 
framework in CMAQ v5.3.1 to particle 
size distribution.

Ty Hosler, Bradley Adams

Brigham Young University, Provo, UT

thosler@byu.net

Dust Emission Model Framework : relates particle size and vertical flux (emission)

𝐹𝑉,𝑡𝑜𝑡 = 𝛼𝐹𝐻,𝑡𝑜𝑡 (vertical and horizontal flux)

𝐹𝐻,𝑡𝑜𝑡 = σ𝐷𝐹𝐻 𝐷 𝑆𝑟𝑒𝑙(𝐷) (horizontal flux and particle size)
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Where 𝛼 , 𝑢∗, 𝑢∗,𝑡 and 𝑢∗,𝑡0 𝐷 are found from:
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Approach: CMAQ v5.3.1 includes a dust model that
uses meteorological data, land use categories, snow
cover and the following soil properties to determine
dust emissions:
• Silt, clay, coarse and fine sand fractions
• Mean mass diameters of silt, clay, coarse and fine 

sand particles
The mean mass diameters of each soil population
were varied to examine the resultant effect on peak
windblown dust emission.

Initial Results:
• Coarse particle sizes are seen to slightly decrease

predicted peak dust emission when compared with
the Baseline case.

• Qualitative comparisons show that the extent of
localized emission is noticeably reduced for the
coarse particle size distribution.
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