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Computer Power Available

- PC Cluster:
30 PCs (2.8 GHz 
processors, 512 MB RAM, 
2x120GB HD each), data 
storage in DVD and tape



RAMS
Numerical Schemes

• Non-hydrostatic, fully compressible equations

• Arakawa-C grid

• Leapfrog (momentum) and forward (scalars) time integration

• Initialization and 4DDA: data from ECHAM 4.5, strong 
lateral nudging, weak central nudging



RAMS
Physical Parameterizations

• Cloud Microphysics: 2 liquid water plus 5 ice categories, 
hydrometeor spectra assumed to follow generalized gamma 
distributions;

• Multi-band, two-stream radiation scheme, coupled to the 
microphysics;

• Modified Kuo convective parameterization

• LEAF-2 surface scheme, with up to 2 vegetation classes in 
each grid box

• Mellor-Yamada parameterization of turbulence



Model Grid

• Centered at 10 S, 40 W;

• 80 grid points in each 
horizontal direction; 40km grid-
spacing;

• 41 vertical levels, variable 
grid-spacing (80m to 1 km)

• 11 soil levels



Simulations performed

• Qualitative check of the model’s performance for extreme 
years (very dry and very wet); sensitivity tests using 
different parameterizations

• 30 year simulations (from 1 GCM member) in order to 
test the central nudging scheme

• Climatology (30 anos, 10 members)

• Experimental Forecast, JFM, using December data



Different Model Settings



Results (JFM): Heidke Skill Score 3 
categories

Wet years                                                   All years 

Dry years                                                   Normal years



Results (JFM): Heidke Skill Score, 
5 categories

Wet                                   Very Wet     All

Very Dry                                       Dry    Normal



Results: Forecast-JFM/05
Persisted SST

Mask, Heidke skill > 0.253 categories



Results: Forecast-JFM/05
Persisted SST

Mask, Heidke skill > 0.175 categories



Results: Forecast-JFM/05
Persisted SST

“Ranking”



Operational Products



• What’s the vulnerability of the regional climate regarding global change?

• How the large-scale dynamics and the local forcing (topography, land-sea 
constrast and vegetation) organize convection in that region?

• How land use changes may affect local and regional climate?

Research Questions



Future work

• Development, testing and calibration of physical parameterizations;

• Use of PDF correction to achieve a better quantitative forecast (quite soon!);

• Use of parallel processing in fine-resolution simulations

• Use of correction schemes to improve spatial distribution

• Use of MJO information to improve the distribution of precipitation over time

• Use of statistical techniques to generate realistic daily time series that could 
be used to build scenarios for water management and agriculture

• Climate change scenario studies

• Building the super-ensemble forecast system
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