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Outline	  

•  History	  of	  modeling	  efforts	  in	  Brazil 	  	  
– CPTEC	  &	  LBA	  
– CATT/BRAMS	  

•  Status	  Quo	  of	  	  

•  Future	  acEons	  needed	  
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Ten year perspective from LBA 
•  Many coupled processes 

•  Shortwave and longwave fluxes: clouds  
 - Coupling of LWnet to diurnal temperature range 

 

•  Aerosols 
 - role of fires in vertical transport 
 - cloud microphysics & precipitation 

 

•  Partition of moisture convergence into column water 
vapor, cloud & precipitation 

•  Surface-cloud-boundary layer coupling 
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Biomass Burning – CATT-BRAMS  
 



Plume Rise of Vegetation Fires 

•  Heat flux: Forest: 30-80kWm-2;   
       Savannah: 5-25 kWm-2 

•  Fire size distribution broad: 13 (±15)ha  
  - fire plume reaches 4-8km 

	  	  SMOCC	  ‘Dry’:	  20	  Sept.	  2002	   	  	  	  ‘Wet’:	  27	  Sept.	  2002	  



1-D plume model, driven by Fire Emission model & coupled to  
3-D CATT-BRAMS gives realistic dispersion 

•  Mid-tropospheric CO matches AIRS much better with 
sub-grid 1-D plume rise model	  	   	   	   	  
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Status	  quo	  of	  	  
Modeling	  the	  Earth	  System	  in	  Brazil	  

	  •  OperaEonal	  demand:	  	  
–  Transport	  biomass	  burning	  	  
–  Urban	  air	  polluEon	  
–  Ocean-‐atmosphere	  interacEon	  in	  coastal	  processes	  
–  NowcasEng	  and	  short	  range	  forecasEng	  of	  rainfall	  leading	  to	  
flooding	  and	  landslides	  	  

	  
•  Research	  &	  Development	  (~	  50	  people)	  

–  Modeling	  surface,	  soil,	  boundary	  layer	  ~	  40%	  
–  Modeling	  the	  ocean	  dynamics,	  carbon,	  coastal	  ~	  25%	  
–  Modeling	  air	  polluEon	  ~	  10%	  
–  Modeling	  clouds,	  aerosol	  and	  interacEons	  ~	  15%	  
–  MulE-‐scaling	  analysis	  	  theoreEcal,	  numerical	  ~	  5	  %	  



Future:	  what	  can	  be	  done	  to	  build	  up	  
the	  modeling	  focus	  in	  Brazil	  

•  Expand	  the	  earth	  system	  modeling	  community	  
by	  atracEng	  people	  from	  the	  	  Applied	  
MathemaEcs	  community:	  mulE-‐scaling	  and	  
numerical	  methods	  

•  Graduate	  programs	  with	  specific	  	  focus	  in	  
earth	  system	  modeling	  


