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CLIMATE AND ENVIRONMENTAL DIVISION
Biomass Burning Monitoring SystemBiomass Burning Monitoring System

LBA Interaction 

land-atmosphere
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SUPERCOMPUTERS
NEC SX-6

32 processors
256 GFLOPS

96 processors
768 GFLOPS

NEC SX-4

8 processors
16GFLOPS



MODELS AT CPTEC

ATMOSPHERIC GLOBAL 
CIRCULATION MODEL CPTEC/COLA

REGIONAL MODEL     ETA

WAVE MODEL       WAM  
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COUPLED GLOBAL OCEAN-ATMOSPHERIC MODEL 
( MOM2 AND MOM3)
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WEATHER FORECAST
GLOBAL CIRCULATION MODEL

NCEP I.C.T126 L28       2X DAY    12 DAYS

T126 L28  ENSEMBLE  15 INTEGRATIONS 

1xDAY      7 DAYS

T170 L42         1X DAY      7 DAYS
(PARALELL RUN )

T126 L28       2X DAY    7 DAYS JMA ASSIM. I.C.



AGCM



ETA MODEL











SPAGUETTI
DIAGRAM

31/10/2003 TO 6/11/2003



TEMPERATURE



CLUSTER
ANALYSIS

Wards minimum 

variance method

(Wilks, 1995)



PROBABILISTIC FORECAST GLOBAL MODEL
15  
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Probability 
plumes



Probabilistic forecast rainfall above  20 mm in 24 hours
11 to 15  december  2002

intense rainfall in  MG

12/12/02 - 21h
forec. 96 h

14/12/02 - 00Z
forec. 144 h

15/12/02 - 21h
forec. 168 h

11/12/02 - 21h
forec. 72 h
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WEATHER FORECAST

REGIONAL MODEL

40 km  L 38    2 X DAY   7 days 

LATERAL CONDITIONS

CPTEC/COLA AGCM

20 km  L 38  specific cases   5 days
OUTPUTS:    AT EACH 6 HOURS



WEATHER FORECASTING
GLOBAL MODEL

DATA

REGIONAL MODEL

SATELLITE 
IMAGES

ensemble

SYNOPTIC CHART

http://www.cptec.inpe.br



Floods Early 2000
Forecasted Accumulated Precipitation

Eta/CPTEC Regional Model
January 02-06, 2000

Observed Precipitation 
January 02-06, 2000



Regional CPTEC Model Forecasts Heavy Precipitation 
for the South of Brazil, 48 hours in advance –

Sep 29, 2001 to 30 Sept 2001



Regional CPTEC Model Forecasts Heavy Precipitation 
for the South of Brazil, 48 hours in advance –

Nov 10, 2001



High Resolution Regional Forecast
Angra dos Reis - Dec 2002

Eta – 10 km – 24h Forecast

www.cptec.inpe.br



APPLICATION OF ETA MODEL OUTPUTS
FOG FROST



PRODUCTS OF  OCEAN 
WAVE MODEL 

GLOBAL PREDICTION 
OF WAVES: WAM MODEL
. 
ATMOSPHERIC FORCING 
(SURFACE WINDS 
PRODUCED  BY 
CPTEC/COLA T126L28). 

1 x day

APPLICATION OF AGCM
OUTPUTS



VERIFICATION



EVALUATION OF FRONTAL SYSTEMS 
POSITION



PERCENTAGE OF RIGHT FORECAST
SEGUNDO TRIMESTRE (ANÁLISE DAS 12Z)
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TERCEIRO TRIMESTRE (ANÁLISE DAS 12Z)
JJA
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QUARTO TRIMESTRE (ANÁLISE DAS 12Z)
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WEATHER 
FORECAST 

PRECIPITATION

VERIFICATION

DJF 

2003
JJA

BIAS=∑(Pi-Oi) / n

Pi: forecast

Oi: observed 



VERIFICATION ANALYSES

F -number of points with forecast precipitation above a threshold
O - number of points with observed precipitation above a threshold 

H - number of  hits 
CH - number of  points of random hits

N –number of points in the area 



Small values Large values

BIAS



ETS



CLOUDINESS AND PRESSURE FIELD

http://www.cptec.inpe.br



PRODUCTS DISSEMINATION



Communicating Early Warnings through Fax, Phone, Web

FAX TO CIVIL DEFENSE

MetOp OFFICEMetOp OFFICE

FAX TO MAYOR’s OFFICE

FAX TO PRESS



CLIMATE PREDICTION

SEASONAL  PREDICTION 

ETA 40 km

3 months

(look each month)

AGCM T62 L28

6  months
(average of 3 months



BOUNDARY CONDITIONS  for CPTEC AGCM RunsBOUNDARY CONDITIONS  for CPTEC AGCM RunsBOUNDARY CONDITIONS  for CPTEC AGCM Runs

Elsewhere in the Global Oceans, 

persisted  SSTA

Tropical Pacific SST Anomalies

NCEP SSTA Forecast

Global SST Anomalies

NCEP 

Merge

Lower BC: SSTA Field

Tropical Atlantic SST Anomalies

CPTEC/SIMOC SSTA Forecast
Merge



ENSEMBLES

15 Integrations using persisted SST

15 Integrations using forecasted SST

I.C.  From different days



SEASONAL PREDICTION 
ATMOSPHERIC GLOBAL CIRCULATION MODEL



PREDICTED ANOMALY PRECIPITATION



MAM2003ANOMALY PRECIPITATION



PROBABILISTIC PREDICTION

Percentage 
based

on 
the number 
of members

in each 
category



Percentage of 
the

correct

forecast in 
each 

category

50 years



CLIMATE SIMULATIONS
AGCM CPTEC/COLA T62L28

MONTHLY OBSERVED  SST 
ENSEMBLE 

9 INTEGRATIONS
10 YEARS (1981-1991)

(9 DAYS I.C.)

ENSEMBLE 
10 INTEGRATIONS

50 YEARS (1950-2000) 
(10 DAYS I.C.)



ENSO AND  PRECIPITATION ANOMALIES

El NINO

LA NINA

MODELO

MODELO CMAP

CMAP

El NINO

LA NINA

MODEL

MODELO CMAP

CMAP



OBSERVED 

SEASONAL PREDICTION
OF EXTREME CASES

MAM 98

MODEL



EXTREME CASES OF SEASONAL PRECIPITATION ANOMALIES 
AND THE PREDICTION BY THE CPTEC/COLA AGCM.

OBSERVED MODELCMAPDJF 1997/1998

SON 1999



DOWN- SCALING/ REGIONAL MODEL  ETA
MONTHLY  PREDICTION



APPLICATION OF ETA MODEL OUTPUTS

Risk of firesHydrological model

Water balance



VERIFICATION



Example of regions with High predictability:
NE Brazil

N NEB (FMAM)

N. NEB 
(FMAM). Area 0.91

S NEB (FMAM)

S. NEB 
(FMAM). Area 0.82



ROC Curves (Relative Operational Characteristic): Measurement of skill of the 
model, defined on the hit rate and false alarme.  Larger  area below the 
curve Better skill and larger predictability. 

N. Amazonia
(MAM). Area 0.69

S.Amazonia
(DJF). Area 0.58

Central S. America 
(DJF). Area 0.54



Correlation of anomaly rainfall (observed vs model):
High positive correlation (better predictability), High negative correlation (lower predictability)



Anomaly correlation for rainfall (observed vs model):
High positive correlation (better predictability), High negative correlation (lower predictability)



MONTHLY MEETINGS
LARGE SCALE CONDITIONS
CPTEC AGCM AND ETA RESULTS
SEASONAL PREDICTION OF OTHER 
MODELS
IRI    MULTI-MODEL ENSEMBLE
ECMWF 
MET OFFICE
NCEP
NSIP
ECHAM



EXAMPLE OF THE FINAL PREDICTION



CPTEC/INPE 
SEASONAL CLIMATE PREDICTION

http://www.cptec.inpe.br

INFOCLIMA

GLOBAL 
MONITORING

RAINFALL 
MONITORING

TEMPERATURE 
MONITORING



CLIMANÁLISE LARGE SCALE

SYNOPTIC 
SYSTEMS

HOT SPOTSHYDROLOGICAL 
DATA

BRAZIL RAINFALL

SCIENTIFIC PAPERS

http://www.cptec.inpe.br



APPLICATIONS FROM CLIMATE PRODUCTS
AGRICULTURE

WATER RESOURCES 

BUSH FIRE MONITORING

NORDESTE DROUGHTS

FLOODS IN SOUTHERN BRAZIL

EL NINO/LA NINA MONITORING



DEVELOPMENTS TO IMPROVE 
THE MODELS 

EXPERIMENTS WITH DIFFERENT
CONVECTION SCHEME
RADIATION  SCHEME
MORE REALISTIC SOIL HUMIDITY
NEW VEGETATION MAP
VARIABILITY OF  CO2 AND OZONE



CONCLUSION
FUTURE IMPLEMENTATIONS

CLIMATE 

PREDICTION
WEATHER 

FORECASTS

T126L28

Regional Climatology

Regional ensemble

Coupled Ocean-Atmosphere 

T170L42

T256L42

ETA 20 km

Regional ensemble



See products at

www.cptec.inpe.br


	
	SATELLITE DIVISION
	SUPERCOMPUTERS
	MODELS AT CPTEC
	WEATHER FORECAST
	SPAGUETTI DIAGRAM
	CLUSTER ANALYSIS
	WEATHER FORECAST
	VERIFICATION
	EVALUATION OF FRONTAL SYSTEMS POSITION
	CLIMATE PREDICTION
	ENSEMBLES
	APPLICATION OF ETA MODEL OUTPUTS
	VERIFICATION
	DEVELOPMENTS TO IMPROVE THE MODELS
	FUTURE IMPLEMENTATIONS

