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Global Forecast System (GFS)

Resolution

T382 horizontal resolution (~35 km)

Hybrid σ-p coordinate 

64 layers from surface to ~ 0.2 mb 
Simplified Arakawa-Schubert Convective Scheme

Initial conditions (both atmos, and land states)

NCEP Global Data Assimilation System (GDAS)
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Comparisons between GFS-GOCART derived dust AOD 

and MODIS total AOD for July, 2009
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• Dust aerosols are naturally emitted and affect the climate and degrade air quality. Long-range 
transport from the Saharan desert has been found to affect air quality forecasts over the US.

• Recently, NASA GOCART aerosol model was coupled in an off-line manner with the NOAA/NCEP 
Global Forecasting Model System (GFS-GOCART) to produce preliminary forecasts of dust 

aerosols. Simulations are made and analyzed for a Saharan dust event in July 2009. 

• Observations of Aerosol Optical Depth (AOD) from AERONET, MODIS, MODIS deep blue 

retrievals and CALIPSO total attenuated backscatter are used to evaluate dust forecasts during this 

episode. 

• GFS-GOCART successfully simulates the spatial extent and evolution of the dust plume pattern 

even though modeled AOD is about 50% lower than MODIS AOD. Substantial differences are seen 

among AOD values from different sensors. 

• Over the source regions spatial patterns of enhanced AOD in GFS-GOCART compare well with 

AOD retrievals from MODIS Deep-Blue and OMI. However, substantial discrepancies in AOD 
magnitude suggest that emission and scavenging processes may need to be further investigated.

• Vertical distributions of GFS-GOCART aerosol extinction coefficients agree  well with the vertical 
distributions of the CALIPSO retrieved total attenuated backscatter.

1x1 degree horizontal resolution

Advection: semi-Lagrangian (Lin and Rood 1996)

Boundary layer turbulent mixing: 2nd order closure 
scheme (Helfand and Labraga1988)

Dry deposition: Resistance method (Wesely 1989; 

Walcek et al. 1986)

Wet deposition: Rainout (Giorgi and Chameides 

1986), washout (Dana and Hale 1976), convective 
scavenging with moist convection (Allen et al. 1996), 

and evaporation below the cloud

Dust in 5 bins by radius (µm)

[0.1 – 1.0],[1.0 – 1.8],[1.8   – 3.0],[3.0 – 6.0],[6.0 –

10.0]
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Dust Source Flux (P. Ginoux et al., 2001)

A :    constant=6.5        wt:  surface wetness

Φp :  particle diameter   ρp, ρa : particle and air density

S :  Source function           sp:  fraction of clay and silt size

u10:  wind speed at 10 m    ut:  threshold wind velocity

Vertical Profiles of the Modeled and CALIPSO 

Observed Dust plume

Modeled and Observed Dust AOD over Land

Time Series of Dust AOD over the Plume Path
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