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UDAQ WRF

• 36/12/4 km Horizontal Domain
• 37 vertical layers

– 1st layer at ~ 20 meters
– 8 layers below 250 meters, 17 below 900 meters

• WPS uses 12km-NAM 
• Pleim-Xiu LSM & Surface Layer, ACM2 PBL
• RRTM shortwave/longwave radiation scheme
• Simulations were ran in 5 5 day segments• Simulations were ran in 5.5 day segments



UDAQ WRF
N d i T h iNudging Techniques

• Analysis Nudging
– Applied on all 36 and 12 km domains for temp and winds

• Obs Nudging
– Applied on 4km Domain in for tempApplied on 4km Domain in for temp

• One Sounding from SLC Airport in 4km domain
• Surface Analysis Nudging

Applied on all 3 domains for temp and inds– Applied on all 3 domains for temp and winds
– 4 km Domain 3 has modified wind speeds in surface analysis grid 

file (wrfsfdda_d03)
i d d i f fdd d03 difi d t 25% f it i i l l– wind speeds in wrfsfdda_d03 were modified to 25% of its original value 

– This was done for all grid points where the elevation was less than 1550 m, which 
takes care of the all the valleys in the domain. For the level from 1550 m to 2500 
m, the reduction in wind speed is progressively less so that at 2500 m the original 
wind is used. 
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Vertical Profile
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Salt Lake City – Surface Wind Speeds
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Red – WRF

Hours

Yellow – WRF with modified surface FDDA



Wind Direction
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UDAQ i ith ld l d li

Higher Vertical and Horizontal Resolution in WRF

UDAQ experience with cold pool modeling:

Ensemble WRF and MM5 modeling with NCAR

Adjust eddy diffusivity and vertical diffusion of stable conditions

Influence of the Great Salt Lake

Tested sensitivity to horizontal diffusion, roughness length, friction velocity,            
PBL height, LSM models, WPS dataset (RUC, NAM)



Strategies that improved photochemical model (CMAQ) St ateg es t at p o ed p otoc e ca ode (C Q)
performance the best:

Nudging in WRF to a modified surface analysis (FDDA) grid file to slow surface winds

Turning off CMAQ vertical advection

Adding NH3 to emission file

Albedo to adjust for wintertime snow cover 
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Salt Lake City
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CMAQ Nitrate (ug/m3)

Vertical Advection Off Vertical Advection On
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