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• 470 Workstations (UNIX. LINUX e Windows)
• 36 Servers Unix/Linux de alta perfomace
• 2 Robotic lib – 240Tb
• Main Storage – 100 TB
• 

Supercomputer Facilities





GOES, METEOSAT,
NOAA,

 Cachoeira Paulista, SP

TERRA, ACQUA,
CBERS

 Cuiabá, Mato Grosso

`

Satellite facilities



MODELSMODELS

Global model  (CPTEC/GCM)
Regional ETA model
Coupled atmosphere-ocean model (MOM-3)
Global wave model (WAM)
Environmental model BRAMS

Ensemble weather forecast  (15 days – 15
members)

Ensemble forecast for seasonal forecasts (3
– 6 months -25 members)

Downscalling from Hadley Center climate
change projections over So. America

Satellite Ingestion and ProductSatellite Ingestion and Product
GenerationGeneration

Vis, IR, WV images (sectors, full images)
TOVS and ATOVS soundings
Vegetation INDEX
SST
UV index
Vegetation Fires,
Solar and terrestrial radiation
Cloud Classification
Cloud Winds,
MCS detection
GPS Tropospheric Time Delay

Operational Activities







Desempenho do Modelo Global do CPTEC









Ensemble Forecasts

Daily run of 15 members, for 15 days
with global model
Daily run of coupled ocean
atmosphere model for 30 days



weekly forecasts of rainfall
anomalies







Climate Monitoring









Basin Monitoring



www.cptec.inpe.br



Seasonal Climate
Forecasts



Previsão de Anomalia de
Precipitação

Previsão Probabilística

Previsão com 
máscara estatística



Previsões sazonais
de consenso

 reunião de análise
climática: previsão

de consenso





Seasonal ForecastSeasonal Forecast
  Coupled model  Coupled model



Data bases

 LBA-DIS
 Operational Meteorological Data
 Climate data (Tmax, Tmin, Precip)
 Satellite images and products
  Gridded analysis and forecasts

November 2007 – Open to public access through Web Page
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Unidata
Internet Data
Distribution
(IDD)



SCD - Setor de Coleta de Dados

Missão: Processamento,
armazenamento e
disseminação dos dados
de PCDs retransmitidos
pelos satélites SCD1,
SCD2 e CBERS2 do INPE.



Spatial coverage of surface stations: INMET

389 stations389 stations
0ut/20060ut/2006



Improving spatial distribution of surface stations as
INMET (AWS+ manual) network

Distribution of
new stations on
~ 100x100 km
mesh grid.



National Hidrological Resources Agency



Precipitation estimation using satellite



Estimativa da Precipitação por RadarEstimativa da Precipitação por Radar

Instituto Nacional de Pesquisas Espaciais - INPE

Centro de Previsão de Tempo e Estudos Climáticos - CPTEC



Probabilidade de Ocorrência de Descargas Elétricas

Instituto Nacional de Pesquisas Espaciais - INPE

Centro de Previsão de Tempo e Estudos Climáticos - CPTEC



Integração das informações





GPM Program Status
at the

BRAZILIAN SPACE AGENGY
(AEB)

Presented by: Raimundo Nonato Fialho Mussi





BRAZILIAN PROPOSAL FOR GPM

 Satellite Bus developed by INPE – PMM to fly
microwave radiometer and a lightning detector.

 Establishment of Observation and Validation
network.

 Definition of Research Groups working on
precipitation estimates by using satellite products.

 Establishment of an Observation Super Site for
tipping buckets, radiometers, lightning detectors,
disdrometer, radar, airplane and radiosonde
observations.



PMM PERFORMANCE
ACDH:

•  Pointing error:               < 0.05o (3 σ)
•  Drift:               < 0.001o/s
•  Jitter: < 0.00010

•  Attitude determination : < 0.005o (3 σ)
•  Quickness: 30o  in 180 seconds

Payload capacity:

•  Mass: <  280 kg
•  Volume: compatible with class launchers
•  Power: 175 W average

900 W peak
•  Orbit: near equatorial and polar

600 to 1200km height



PMM  ARTISTIC CONCEPTION



GPM SATELLITE PICTORIAL VIEW

Operational

Orbital

Configuration



GPM  Br – Orbit Studies



GPM Br – Home Page

http://www.aeb.gov.br



Brazilian Ground Validation Network

Operational radars in Brazil:

20 - Doppler S-Band

  1 - S-Band

  1 - Doppler C-Band

  1 - Doppler X-Band

Manufactures:

15 - EEC Radars

  7 - TECTELCOM

  1 - McGill

Software:

17 Gamic; 2 IRIS; 1 EDGE;
1 EDGE; 1 McGill;
1 Univ. Paul Sabatier



Automatic weather stations transmitted to
CPTEC-INPE



Radar Integration - I

1)1) Volumetric 240 km data areVolumetric 240 km data are
stored, every 15 minutes;stored, every 15 minutes;

2)2) CAPPIsCAPPIs are transmitted to are transmitted to
CPTEC to produce rainfallCPTEC to produce rainfall
mosaics:mosaics:

3)3) Rain gauges are stored atRain gauges are stored at
CPTECCPTEC

  Second StageSecond Stage

4)4) Volumetric data will beVolumetric data will be
transmitted to a database;transmitted to a database;

5)5) Radar re-processing;Radar re-processing;

6)6) Development of rainfallDevelopment of rainfall
products;products;

Scientific collaboration betweenScientific collaboration between
INPE, USP, INMET, DEMET,INPE, USP, INMET, DEMET,
IPMetIPMet/UNESP, TECSAT/UNIVAP/UNESP, TECSAT/UNIVAP
allowed the integration of 9allowed the integration of 9
weather radars.weather radars.



Radar Integration - II

 Third Stage

7) Other radar institutes are being
invited to integrate the network;

8) Volumetric data will also be
stored in the main database;

9) Hourly adjusted rainfall fields:
   Radar + gauges + satellite rainfall estimation



Rainfall Ground Validation

 Rainfall characterization:

 - Rainfall PDF´s as a function of precipitating systems;

 - Mean drop size distribution as a function of

precipitating systems;

 - Mean vertical hydrometeor distributions (aircraft

measurements);

 Validation of Rainfall Estimates:

- Retrieval of the bias, and analysis of the bias

dependency (rainfall intensity, Cv/St, precipitating

systems, and etc.)



Main Ground Validation Site

Presidente 
Prudente

Bauru

Sao
Roque

Salesopolis

Sao Jose
dos Campos

4 - Disdrometers

20 Tipping buckets

Radiometers: 7, 22, 31, 43, 92 GHz
1 - Disdrometer

RadioSonde

56 Automatic weather stations in SP state

Cloud microphysics
aircraft

Lightning 
Network

USP/XPOL-2006



DCPs
+
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Satellite

Radar
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         Monthly

Precipitation

Precipitation

Volume Scan

Hierarchical Data IntegrationHierarchical Data Integration



DATA COLLECTDATA COLLECT
 PLATFORM PLATFORM

LIGHTNINGLIGHTNING WEATHER WEATHER 
RADARSRADARS

MICROWAVEMICROWAVE


