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Objective

Find the importance of cloud 
hydrometer advection to NWP models 

with 4-km resolution.

NMMB Model Description

2009022812 cycle:  Total Condensate (Inches)

2009022812 cycle: Precipitation (inches)

2009022812 cycle: Downward surface SW flux (W/m2)

2009022812 cycle:  2-m Temperature (K)

15-case Combined Met Verification

Conclusion

Nonhydrostatic Multiscale Model on B 
grid (NMMB).

● Wide range of spatial & temporal
scales

● Relaxing hydrostatic approximation

instead of extending cloud models to

large scales

● An add–on nonhydrostatic module 

● Pressure-sigma hybrid

● Conservation of important properties

● WRF NMM physical package

Experiments

● 84-hr forecast over contiguous US

● 15 cases

● two runs for each case
with only total condensate advected

(tot_adv)

with individual cloud hydrometeors 
(ice, liquid, rain) advected

(ind_adv)

● Time step = 7.5 s, grid size = 4 km

● ind_adv run is  about 20% slower than

tot_adv run for Ferrier MP scheme,

and 25-30% slower for WSM6. 
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Combined Precipitation Verification
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No significant difference except very localized areas. 

Separately advecting cloud species costs ~20% more 

computing time 


