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WRF-Chem	Explicit	Aerosol:	
Evalua on	of	impact	of	aerosol	on	

solar	forecasts	

Improved	
Forecasts	
of	DNI	
and	GHI	

Treatment	of	
fine	scale	variability	
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Enhanced	methodologies	for	
simula ng	shallow	clouds	

5 km from the data. Over longer distances, the distri-

butions showed more variation about the mean (e.g.,

Schrieber et al. 1996).

Simulationswere completed for the three case-study

daysusingPDFswith 121(113 11), 441(213 21), and

1681(413 41) bins. In each of these teststhesamebin

size (0.1 K and 0.1 g kg2 1) were used. Increasing the

number of binsincreasesthe length of time needed to

complete the simulations. Using 121, 441, or 1681 bins

leadsto arun timethat isapproximately 22%, 60%, or

90% longer, respectively, than the default configura-

tion utilizing the standard KF scheme. For long-term

FIG. 3. (left) Satellite imagesvalid at 2000 UTC [imagescourtesy of the National Center for Atmospheric Research (NCAR)] and

WRF-simulated cloud fraction, assumingmaximumcloud overlap, predictedusingthe(center) KF-CuPand (right) default KFat 2000

UTC on (top) 16May, (middle) 2Jul, and (bottom) 26Jul.
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Parameterized	
Shallow	Clouds	

New	treatment	of	cloud	
microphysics	and	cloud/aerosol	

interac ons	

UQ	analysis	to	inves gate	
forecast	sensi vity	
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WRF	Solar	v2	

Forecast Particulate Matter 
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Improving physics in WRF-Solar

• Address shortcomings in WRF-Solar v1

• Project Goals: 

▪ Reduce forecast errors by 25%

▪ Improve ramp forecasts

▪ New estimates of sub-grid 
variability

• New tool for the community
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Improved treatment of 
shallow cumulus

Two common cumulus 
parameterizations

▪ Deng

▪ Kain-Fritsch-Cumulus 
Potential (KF-CuP)

Kain, J.S., J.M. Fritsch, 1990, J. Atmos. Sci.

Deng, A., N.L. Seaman, and J.S. Kain, 2003, J. Atmos. Sci.

Berg, L.K., et al., 2013, Mon. Wea. Rev.

% improvement between KF-CuP and Deng (baseline) 

parameterizations over 20 case study days
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Improving representation of variability

• Using data from SGP to relate 
variability to cloud cover

• Focus on effective transmissivity

Goal: New treatment of variability 
applied in WRF-Solar
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