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Observations 12 km WRF mass core forecast

12 km Operational ETA forecast 8 km NMM forecast

Figure 1:  3 hour accumulated precipitation valid 15-18 Z 4 June 2002.
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Figure 3:  Spectra for the zonal and meridional velocity  and potential
temperature from Gage and Nastrom  (1986).   The spectra for meridional
velocity and temperature are shift 1 and 2 decades to the right, respectively,
for clarity.  
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Figure 2:  Spectra computed from the 3 hour accumulated 
precipitation given in figure 1 (15-18 Z 4 june 2002).



WRF-mass,  NMM and ETA 
kinetic energy spectra
27, 29, 31 July 2003,  24-48 h forecasts
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Figure 4:  Kinetic energy spectra for ETA, NMM and WRF forecasts. 
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WRF kinetic energy spectra (BAMEX)
2-4 June 2003,  24-48 h forecasts

Figure 5:   WRF mass core BAMEX forecasts in 22, 10 and 4 km grids.
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Figure 6:  Forecast spectra plotted with the  Nastrom and Gage (1985) 
observational spectra.
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        Kinetic Energy Spectra
NMM,  central08, 28 July 2003
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Figure 7:  Kinetic energy spectra for NMM 24-48h forecast 
valid 28 July 2003.  The spectra is integrated between pressure 
levels, and shows the significant decay in the mesoscale spectra 
with height.
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        Kinetic Energy Spectra
WRF-mass, 10 km, 2 June 2003
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Figure 8:   Kinetic energy spectra for WRF-mass 24-48h forecast started 
at 0Z 1 June 2003.  The spectra is integrated between pressure levels, 
and shows that there is little difference in the spectra with height 
in the mesoscale.
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Figure 9:  KE spectra for 28 October 2003 forecast using  the 10 km 
BAMEX grid and configuration with the grid placed over the 
north-central Pacific Ocean.



        Kinetic Energy Spectra
WRF-mass, 10 km,  2 June 2003
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Figure 10:  Kinetic energy spectra for WRF-mass 0-24 h forecast started 
at 0Z 1 June 2003, averaged over 200-500 mb (10 mb increments).
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        Kinetic Energy Spectra
WRF-mass, 10 km, 2 June 2003
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Figure 11:  Kinetic energy spectra for WRF-mass 24-48h forecasts started at 0Z 1 June 2003.   
2nd-order centered advection was used for NMM filter tests and all other spatial filters in 
WRF were removed.   In the WRF-mass tests, the second order NMM eddy viscosity was fixed 
at the  NMM lower bound of 17,000 m2/s, and the eddy viscosity for horizontal divergence 
damping was 74,000 m2/s.  Using the lower bound for the eddy viscosity appears to  
underestimate the NMM damping (as suggested by the comparison with the NMM 
27-31 July spectra).  Additionally,  the mesoscale is preferentially damped by the horizontal
divergence damping (compare black and red spectra).   Also, using the BMJ convective 
parameterization, as opposed to Kain-Fritsch,  adds little to the damping except at the 
highest wavenumbers (compare the red solid and dashed spectra).  
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