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NOAA/AOML/HRD’s HWRF Ensemble 

Data Assimilation System (HEDAS) 
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 Vr = U*sin(az)*cos(elev) + V*cos(az)*cos(elev) + W*sin(elev) 
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Spread Ratio is the ratio of
forecast ensemble spread to
“optimal” ensemble spread
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Ideally, we would like 

Ideally, we would like the 
actual/optimal spread 

ratio to be close to 1; but 
this is difficult to attain 
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