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Previous Dust Modeling Efforts 

 



Dust Concentration Forecast 

from DREAM 

Sprigg (2009) 

Dust concentration 

too high.  Soil 

moisture wrong? 

Did not resolve 

Summer 
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upgrade 



     Convectively Generated Wind: 5 July 2011 

 





Forecast Results for Dust Storm 

Days, .5 mi visibility or less at PHX 

July 2 3 4 5 8 9 10 18 20 

No Yes Yes Yes False 

Positive 

Yes Yes Yes No 

Aug 18 27 Sept 9 11 12 27 

No No Yes Yes Yes ? 

Oct 4 Nov 4 

Yes Yes 

Criteria for convection verification: winds >10 m/s 

and/or rapid temperature drop.  Sites include  

KPHX, KIWA, KLUF, KDVT. 

 

Dust storm days courtesy of JJ Brost, NWS Tucson 



Day 2 to 3 Forecast Skill 

 WRF can provide accurate non-

convective wind forecasts up to 72 

hours in advance. 

 Monsoon season forecasts are less 

accurate due to the chaotic nature of  

convection.  Over the past few years, 

accuracy has improved for day 2 

forecasts. 



3 Day Wind Forecast for Casa Grande 

Day 1                              Day 2                             Day 3 

    Observed=Black, Forecast=Green 



Model Deficiencies 

 High resolution land surface cover data 

errors common: incorrect classifications, 

incorrect locations, out of date. 

 Soil moisture poorly represented as 

large errors can exist both spatially and 

temporally. 

 Model does not explicitly forecast wind 

gusts. 

 Does not forecast dust. 



Initialized 5cm Soil Moisture(%) at 

KBOI 

 



Solutions 

 Update land use data with corrected and/or more 
recent data.  Yuma county and urban/suburban land 
use data has been corrected/replaced. 

 Assimilate soil moisture directly from a network of 
sensors and/or use MODIS NDVI data to infer soil 
moisture. 

 Develop gust forecast product using a blend of 
10m/80m winds and/or alternative PBL options and 
add a DCAPE forecast for the convective season. 

 WRF-Chem can be used to model dust creation and 
advection.  Must turn off chemistry for operational 
use due to extreme computational requirements. 



NDVI 3 Month Change: Jan 1- March 1 

Use NDVI as proxy for 

Soil moisture.  Note reduction 

of NDVI over the 3 month period 



10/80m Wind Forecast 

                Black=Observed, Red=80m Forecast, Green=10m Forecast 

Time (GMT) 

Time (GMT) 



Department of Atmospheric 

Sciences/UofA Expertise 

 Eric Betterton: physics of dust transport, 

air quality, chemistry 

 Ave Arellano: data assimilation, WRF 

Chem 

 Chris Castro: NWP, regional climate 

 Paul Brown (Ag): meteorological 

measurements 

 Mike Leuthold: operational modeling 



Wind Erosion Modeling 

Saltating sand dune particles 

in wind tunnel 

Mass flux: 

• Creep (rolling): 800-2000 mm Dp 

• Saltation (hopping): 100-800 mm Dp 

• Suspension (wind blown dust): <100 mm Dp 

Kon et al., Int. J. Min. Reclamation & Env. 21, 198 (2007) 

Greeley-Iversen erosion 

threshold curve 

Kansas State University  http://www.weru.ksu.edu/new_weru/multimedia/movies/dust003.mpg 
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