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n  Team	
  profiles	
  
¨ Computa9onal	
  fluid	
  dynamics	
  modelers	
  	
  
¨ Machine	
  learning	
  professionals	
  	
  
¨ Computer	
  science	
  	
  
¨ Meteorologist	
  	
  
¨ Sta9s9cian	
  	
  
¨  	
  Geodesist	
  	
  
¨ Mathema9cian	
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n  Climate	
  change	
  and	
  risks:	
  research	
  opportuni9es	
  	
  
¨ Data	
  assimila9on	
  and	
  model	
  reduc9on	
  
¨ Data	
  dimension	
  reduc9on	
  	
  
¨ Climate	
  change	
  and	
  impact	
  on	
  urban	
  atmospheric	
  
pollu9on	
  	
  

¨ Extreme	
  weather	
  events	
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n  Data	
  assimila9on	
  and	
  model	
  reduc9on	
  
¨ High	
  performance	
  compu9ng:	
  hardware	
  
¨  Improving	
  the	
  computer	
  power	
  
¨ Processor	
  (transistor(s))	
  	
  
¨ Vector	
  processor	
  (shared	
  memory)	
  
¨ Mul9-­‐processor	
  (shared	
  memory)	
  
¨ Mul9-­‐processor	
  (distributed	
  memory)	
  
¨ Cloud	
  and	
  grid-­‐compu9ng	
  	
  
¨ Mul9-­‐processor	
  (mul9-­‐core	
  processor)	
  
¨ Mul9-­‐processor	
  (mul9-­‐core	
  processor)	
  +	
  co-­‐processor	
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n  Data	
  assimila9on	
  and	
  model	
  reduc9on	
  
¨ High	
  performance	
  compu9ng:	
  soMware	
  
¨ One	
  example:	
  FFT	
  (changed	
  the	
  world)	
  
¨ Algorithm	
  complexity	
  
¨ Lesson	
  to	
  be	
  learned:	
  do	
  the	
  same	
  thing	
  
¨ Lesson	
  to	
  be	
  learned:	
  do	
  in	
  another	
  way	
  (efficiency)	
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n  Data	
  assimila9on	
  and	
  model	
  reduc+on	
  
¨ Do	
  same	
  thing	
  
¨ …	
  but	
  more	
  efficient	
  
¨ Lesson	
  to	
  be	
  learned!	
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n  DA	
  and	
  model	
  reduc+on	
  
¨ Deep	
  Learning	
  for	
  ROM	
  
¨ Full	
  (“Exact”)	
  
¨ 3	
  	
  POD	
  
¨ 12	
  POD	
  
¨  (POD:	
  Proper	
  Orthogonal	
  
	
  	
  	
  	
  Decomposi9on	
  
¨  (ROM:	
  Reduced	
  Order	
  
	
  	
  	
  	
  	
  Model)	
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n  Data	
  assimila9on	
  and	
  model	
  reduc+on	
  
¨ Do	
  same	
  thing	
  …	
  but	
  more	
  efficient	
  
¨ NN	
  doing	
  same	
  thing	
  than	
  LETKF	
  (COAPS-­‐FSU)	
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n  Data	
  dimension	
  reduc9on	
  
¨ As	
  already	
  men9oned:	
  SVD_POD	
  
¨ Methodologies	
  based	
  on	
  computa9onal	
  intelligence	
  
¨ Kaizen	
  Programming	
  	
  
¨ Decision	
  Tree	
  

n  Random	
  Forest	
  

¨ ANN:	
  	
  
n  MLP	
  (S-­‐NR),	
  RBF	
  (S-­‐NR),	
  Elman/Jordan	
  (S-­‐R),	
  	
  
n  Hopfield	
  (unS-­‐R),	
  SOM	
  (unS-­‐R)	
  
n  Deep-­‐Learning	
  
n  Kaizen	
  Programming	
  	
  

¨ Fuzzy,	
  Neuro-­‐Fuzzy	
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n  CC	
  and	
  impact	
  on	
  Urban	
  Atmospheric	
  Pollu9on	
  	
  
¨  Impact	
  on	
  health	
  of	
  communi9es	
  
¨ Sustainable	
  ci9es:	
  VAPOR	
  (Virtual	
  City	
  Air	
  POllu9on	
  Fast	
  
Response	
  Model)	
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n  CC	
  and	
  impact	
  on	
  Urban	
  Atmospheric	
  Pollu9on	
  	
  
¨ Sustainable	
  ci9es:	
  VAPOR	
  
¨  IPCC	
  scenarios:	
  downscaling	
  techniques	
  
¨ Analysis	
  of	
  different	
  scenarios:	
  

n  	
  under	
  detailed	
  simula9ons:	
  reduc9on	
  of	
  problem	
  dimensionality	
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n  Extreme	
  weather	
  events	
  
¨  IPCC	
  report:	
  more	
  intense	
  and	
  more	
  frequent	
  extreme	
  
events	
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n  Extreme	
  weather	
  events	
  
¨  Intense	
  rain	
  fall	
  (storms,	
  hurricane/typhoon)	
  
¨ Floods	
  	
  
¨ Deep	
  drought	
  	
  
¨ Heatwaves	
  	
  
¨ Scales:	
  

n  Short	
  and	
  medium	
  term	
  (1	
  day	
  –	
  10	
  days)	
  
n  Sub-­‐seasonal	
  (2	
  up	
  to	
  4	
  weeks)	
  
n  Climate	
  (more	
  than	
  4	
  weeks)	
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n  Extreme	
  weather	
  events	
  (methods	
  for	
  detec9ons)	
  
¨ Data	
  reduc9on:	
  

n  Raizen	
  approach	
  
n  P-­‐value	
  evalua9on	
  
n  Rough	
  set	
  theory	
  
n  Map	
  reduce	
  

¨ Detec9on:	
  
n  Deep	
  Learning	
  (LSTM:	
  Long-­‐Short	
  Term	
  Memory)	
  
n  Decision	
  Tree	
  	
  
n  Random	
  forest	
  

¨ Example:	
  
n  P-­‐value	
  (reduc9on)	
  +	
  Decision	
  Tree	
  (detec9on)	
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n  Extreme	
  weather	
  events	
  (methods	
  for	
  detec9ons)	
  
¨ Example:	
  (Nov/2008:	
  Santa	
  Catarina	
  state,	
  Brazil)	
  

n  P-­‐value	
  (reduc9on)	
  +	
  Decision	
  Tree	
  (detec9on)	
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n  Extreme	
  weather	
  events	
  (methods	
  for	
  detec9ons)	
  
¨ Example:	
  (Nov/2008:	
  Santa	
  Catarina	
  state,	
  Brazil)	
  

n  P-­‐value	
  (reduc+on)	
  +	
  Decision	
  Tree	
  (detec9on)	
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n  Extreme	
  weather	
  events	
  (methods	
  for	
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¨ Example:	
  (Nov/2008:	
  Santa	
  Catarina	
  state,	
  Brazil)	
  
n  P-­‐value	
  (reduc9on)	
  +	
  Decision	
  Tree	
  (detec+on)	
  	
  


