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Tropical Hurricane Tropical Hurricane CatarinaCatarina
Hits Brazil on 27 March 2004Hits Brazil on 27 March 2004

Source: Hadley Centre, UK
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CPTEC innovated in NWP
and Climate Science in Brazil

15 years of experience in developing Numerical Weather 
Prediction (NWP), Numerical Seasonal Climate 
Prediction (NSCP), Regional Climate Change Modeling,  
Air Quality Prediction at CPTEC, and climate modeling
in general.



/t¢9/Ωǎ bǳƳŜǊƛŎŀƭ 
Weather Forecasting System

Coordinator: Dr. J. P. Bonatti



/t¢9Ωǎ !ǘƳƻǎǇƘŜǊƛŎ aƻŘŜƭǎΥ 
Evolution of Resolution

Courtesy: J. P. Bonatti, INPE/CPTEC

Vertical Levels: 
1994 ς28
2005 ς42
2006 ς64
2010 ς96

Vertical Levels: 
1994 ς38
2006 ς50
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2007:  Cluster Massivamente Paralelo de 
1.100 processadores e 5.7 TFlops
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Lbt9Ωǎ ǎǳǇŜǊŎƻƳǇǳǘƛƴƎ ŦŀŎƛƭƛǘȅ

Courtesy: J. P. Bonatti, INPE/CPTEC



MCT/INPE - REDE CLIMA - FAPESP 
Supercomputer for Climate Change Research

Sustained 

Throughput

15 Tflops

Main Memory 20 TBytes

Primary Storage 3 PBytes

Aquisition

Installation Late 2010

Total budget US$ 25 M

and will make it possible to run global climate model simulations at high spatial 
resolutions to grid sizes of 20 km !
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Competing demands of resolution, complexity,
uncertainty, and long integrations in Climate System 

Modelling:                                                                        

Resolution

Complexity

Uncertainty

Long simulations

Courtesy: J. Shukla, IGES/COLA



/t¢9/Ωǎ b²t
forecast Skill Historical Evolution

Useful
Predictions:

> 60%

7 days

6 days



/t¢9/Ωǎ !D/a ό¢нмо[пнύ
500 hPaGeopotentialHeight Anomaly Correlation

Southern Hemisphere Northern Hemisphere

Forecast Days Forecast Days
7654321 7654321

60%60%



CPTEC NWP MODELS
500 hPaAnomaly Correlations

South America

CGCM T062L28

G-PSAS T213L64

60%



CPTEC AGCM ς2008/09

CPTEC AGCM ςin 4 years

Hagedornet al, 2010
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Seasonal Climate Prediction at INPE: 
Timeline

Å 1987ςConceptual Prediction of northern Nordeste MAM Precipitation 
!ƴƻƳŀƭƛŜǎΥ 9b{hΣ !ǘƭŀƴǘƛŎ 5ƛǇƻƭŜΣ b!hΧ

Å 1995ς/t¢9/κ/h[! ¢сн[ну !D/aΩǎ р ƳŜƳōŜǊ ŜƴǎŜƳōƭŜǎΥ ŀŘŘƛǘƛƻƴŀƭ 
element to the consensus prediction (persisted SSTA globally).

Å 1997ςCCA statistical prediction for tropical Atlantic SSTA and NCEP 
coupled prediction for the Pacific.

Å 1998ς25 members ensembles using persisted and predicted SST.

Å 2000ςUse single integration of Eta regional model extended runs 3 
months

Å 2003ςF77 CPTEC/COLA AGCM replaced by F90 CPTEC V2.0 AGCM

Å 2008 ςUse of CPTEC coupled GCM to predict ENSO



/t¢9/Ωǎ {Ŝŀǎƻƴŀƭ 
Climate Prediction System

Coordinator: Dr. Paulo Nobre


