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Structure of WRF 4D-Var



Structure of WRF 4D-Var (Cont’d)
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Weak constraint with digital filter

 

J = Jb + Jo + Jc
NoJcDF
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Weak constraint with digital filter
(domain averaged surface pressure variation)



First radar data assimilation
with WRF 4D-Var

• TRUTH ----- Initial condition from TRUTH (13-h forecast initialized at 
                           2002061212Z from AWIPS 3-h analysis) run cutted by ndown, 
                           boundary condition from NCEP GFS data.

• NODA -----  Both initial condition and boundary condition from NCEP GFS data.

• 3DVAR -----3DVAR analysis at 2002061301Z used as the initial condition, and
                           boundary condition from NCEP GFS. Only Radar radial velocity at
                           2002061301Z assimilated (total # of data points = 65,195).

• 4DVAR ----- 4DVAR analysis at 2002061301Z used as initial condition, and
                           boundary condition from NCEP GFS. The radar radial velocity at 4
                           times: 200206130100, 05, 10, and 15, are assimilated (total # of
                           data points = 262,445).
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Radar data assimilation (cont’d)
Real data experiments
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Computational Efficiency of IKE
hurricane case on NCAR Bluefire

Past:       Before optimization

Current:  Eliminate the disk IO for basic states

Working: Reorganizing adjoint codes, reduce re-computation.



Radar Assimilation Case on IBM bluefire

Domain size:151x118x31

Resolution:4km

Time-step: 20s

Time window:30m

# of iterations: 60

Obs.: OSSE radar wind

# of obs.: 262,517

Obs Freq: 5m
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