
• RAP – 13km - One-day forecasts over 31 days. 
• HRRR – 3km – One-day forecasts over 31 days
• Global FIM/HYCOM – Single 31-day forecast

• borrows from cumulus physics for RAP (Grell-Freitas convection)
• Part of NOAA SubX subseasonal experiment 

July 2016 / Jan 
2017 –
General problem –
excessive 
downward short-
radiation, too little 
explicit and 
subgrid clouds

Summer

Winter

Downward SW radiation error –
Forecast minus CERES (W/m2, NASA sat estimate)

Dx=      3km                                13km                            60km
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12h HRRR v2/v3 downward SW rad vs. SURFRAD – Mean 15-21z

Mean abs err
Bias

New HRRR
Better / 
worse

SURFRAD geographical 
diversity critical for 
model evaluation

HRRR-
exp

HRRR-oper

May 18 - Better for MAE/bias but much 
more needed
Sept 18 – (later in this talk).  Much better.
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Similar excessive downward SW 
(HRRR) for SURFRAD vs. SOLRAD obs.

Similar excessive downward SW 
(HRRR) for different SURFRAD stations

12h HRRR  Downward SW bias vs. SURF/SolRAD – Mean 15-21z

SURFRAD geographical 
diversity critical for model 
evaluation
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FIM-HYCOM uses Grell-Freitas deep/shallow 
convection (same as RAP). 

Downward SW radiation - FIM-HYCOM vs. CERES

• Similar downward SW bias for all 4 weeks. 
• Warm season: model too high SW over land, 

cold ocean stratocu zones, high-latitude ocean. 



Most important for warm bias / too-little cloud
For 3km HRRR and 13km RAP hourly models 
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