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WHO WE AREWHO WE ARE

Main civilian R&D organization for space activities in BrazilMain civilian R&D organization for space activities in Brazil

Staff of 2500Staff of 2500

50 years in 201150 years in 2011

INPE headquaters, 2004, São José dos Campos, SP



““Carry out research and development in space, atmospheric and Carry out research and development in space, atmospheric and 

environmental sciences, and provide unique products and environmental sciences, and provide unique products and 

services for the benefit of Brazilservices for the benefit of Brazil””



We know earth observation 
data is essential for the 

planet…

images: NASA-INPE



Remote Sensing Remote Sensing Data SourcesData Sources

••CBERS, LandsatCBERS, Landsat--1,2,3,5,7, ERS1,2,3,5,7, ERS--1, SPOT1, SPOT--

1,2, Radarsat1,2, Radarsat--1, Terra,  Aqua, etc1, Terra,  Aqua, etc

Remote Sensing Remote Sensing Ground SegmentGround Segment

••CuiabCuiabáá Ground Station Remote Sensing Ground Station Remote Sensing 

Data CenterData Center

Remote Sensing Remote Sensing Research and ApplicationsResearch and Applications

GIS TechnologyGIS Technology Research and Research and 

ApplicationsApplications

Amazon Regional Center (INPE Amazonia) Amazon Regional Center (INPE Amazonia) 

�������� Focus on capacity building on the Focus on capacity building on the 

monitoring of tropical forestsmonitoring of tropical forests

Cuiabá Ground Station: 
CBERS, LANDSAT, 
SPOT, MODIS, 
RADARSAT



CBERS PROGRAMCBERS PROGRAM

ChinaChina--Brazil Earth Resources SatelliteBrazil Earth Resources Satellite



CBERS 1 CBERS 1 
1999 1999 -- 20032003

CBERS 2 CBERS 2 
2003 2003 -- 20072007

CBERSCBERS--2B    2B    

20072007--20102010

CBERS FAMILY CBERS FAMILY 

CBERS 3CBERS 3

2012 2012 -- 20152015
CBERS 4CBERS 4

2015 2015 -- 20182018



Imager 
Instruments

Spatial 

resolution

Spectral 

resolution

CBERS-1 3 20-260m Pan/Vis/NIR/SWIR/TIR

CBERS-2 3 20-260m Pan/Vis/NIR/SWIR/TIR

CBERS-2B 3 2.7-260m Pan/Vis/NIR

CBERS-3 4 5-80m Pan/Vis/NIR/SWIR/TIR

CBERS-4 4 5-80m Pan/Vis/NIR/SWIR/TIR



CBERS

APPLICATIONS

Agriculture

Crop modeling

Crop x environment stress

Crop insurance

Crop fuel x food production

Crop identification and mapping

Precision farming Forest

Deforestation mapping

Environmental licensing

Early deforestation warning

Forest/parks protection

Forest identification and mapping

Forest protection

Other
Urban studies and planning

Education at various levels

Reservoirs monitoring 

Geology (prospection, mapping, etc.)

Coastal monitoring (e.g. oil spills)

Land and environmental protection

Government actions



With CBERS 2, Brazil adopted an open data distribution policy, With CBERS 2, Brazil adopted an open data distribution policy, 
ensuring  free access through the internet to its catalogue and ensuring  free access through the internet to its catalogue and to full to full 
resolution images. resolution images. 

Online registration: any user can browse the catalogue, choose aOnline registration: any user can browse the catalogue, choose as s 
many images as he wants, and download them for immediate use, many images as he wants, and download them for immediate use, 
with no cost, bureaucracy and working on a simple and fast with no cost, bureaucracy and working on a simple and fast 
catalogue system. catalogue system. 

The same policy was adopted for CBERSThe same policy was adopted for CBERS--2B and will be adopted for 2B and will be adopted for 
CBERSCBERS--3 when it is launched. 3 when it is launched. 

The same policy was extended to neighboring countries under the The same policy was extended to neighboring countries under the 
footprint of the Cuiabafootprint of the Cuiaba--Brazil ground station and archived at INPEBrazil ground station and archived at INPE´́s s 
catalogue.catalogue.

CBERS Data in Brazil: Market Information 

After 2004: changes in data distribution and acess 

policies



Relation Relation 

user user 

x x 

cataloguecatalogue



CBERS Image Catalogue (Internet): access to all data 



By end of 2011By end of 2011

Today, in Brazil, all organizations linked to remote Today, in Brazil, all organizations linked to remote 
sensing, environment, agriculture etc. are CBERS users. sensing, environment, agriculture etc. are CBERS users. 



Government 23 %

Private 51 %

Education 26 %



••Two CBERS users surveys have been conducted Two CBERS users surveys have been conducted 
in Brazil. The last one in 2009.in Brazil. The last one in 2009.

••They provided a sample picture of the profile of They provided a sample picture of the profile of 
CBERS users community relative to the data CBERS users community relative to the data 
acquired by the Brazilian ground station in acquired by the Brazilian ground station in 
CuiabCuiabáá..

•• They illustrated further benefits brought about They illustrated further benefits brought about 
by the policy of free access to CBERS data in by the policy of free access to CBERS data in 
Brazil.Brazil.

Other impacts of data policy change 

(2009 Users Survey)



Increased number of projects, new small business, easy access Increased number of projects, new small business, easy access 
to historical and current data, easy to make demonstration and to historical and current data, easy to make demonstration and 
proofproof--ofof--concept projects, etcconcept projects, etc

Benefits of policy change



“CBERS brought the freedom to have data 

immediately available when you need it.”

What do CBERS users say?



Enables new business development

Facilitates trial uses for new clients

Planning new applications becomes easier

Creates jobs by reducing cost of data buys

Increases quality by adding data previously unavailable





Deforestation - Amazonia: 
CBERS multitemporal analysis
Deforestation - Amazonia: 
CBERS multitemporal analysis

CBERS for Monitoring 
Conservation Units
•Fires

•Deforestation

•Mining activities
•Illegal occupation

CBERS for Monitoring 
Conservation Units
•Fires

•Deforestation

•Mining activities
•Illegal occupation



Monitoring new 
deforestation areas
Monitoring new 
deforestation areas



Land Use Patterns



Geomorphology



Fire scars



CBERS for:
•Oil detection in the 
ocean surface
•Ocean and coastal 
monitoring
•Leaking monitoring

CBERS for:
•Oil detection in the 
ocean surface
•Ocean and coastal 
monitoring
•Leaking monitoring



•Environmental monitoring and protection
•Sand extraction/mining: impacts on the rivers
•Identification of potential pollution sources

•Environmental licensing

•Environmental monitoring and protection
•Sand extraction/mining: impacts on the rivers
•Identification of potential pollution sources

•Environmental licensing



•Environmental Database updating
•Before CBERS: each 3 to 4 years
•After CBERS: annual basis

•Environmental Database updating
•Before CBERS: each 3 to 4 years
•After CBERS: annual basis

Protected areas

Licensing maps



Agriculture monitoring 
for controlling purposes

•2,000 (90%) farmers are 
monitored

Agriculture monitoring 
for controlling purposes

•2,000 (90%) farmers are 
monitored

Notification



São Paulo Airport - HRC/CBERS-2B



�� There is an enormous demand for remote There is an enormous demand for remote 
sensing data in the worldsensing data in the world

�� The open data distribution policy The open data distribution policy 
adopted in Brasil became an instrumental adopted in Brasil became an instrumental 
tool for market development tool for market development 

�� Free onFree on--line data access significantly line data access significantly 
increased the number of users of earth increased the number of users of earth 
observation data in Brazilobservation data in Brazilll



�� Free data enabled new businesses development Free data enabled new businesses development 
in Brazil and widened the market for valuein Brazil and widened the market for value--
added  Earth observation productsadded  Earth observation products

�� The current reality of the market for Earth The current reality of the market for Earth 
Observation data and products in Brazil is a Observation data and products in Brazil is a 
reflex of the countryreflex of the country´́s free distribution policys free distribution policy

�� Even though the Brazilian experience is mostly Even though the Brazilian experience is mostly 
in the use of medium resolution images, the in the use of medium resolution images, the 
current market indicators should provide a current market indicators should provide a 
good idea of the potential market for high good idea of the potential market for high 
resolution images  in the countryresolution images  in the country



Meeting                    Venue                     Total Meeting                    Venue                     Total 

PaxPaxX SBSR - 2001 Foz do Iguaçu, PR 510

XI SBSR - 2003 Belo Horizonte, MG 810

XII SBSR - 2005 Goiânia, GO 1,100

XIII SBSR - 2007 Florianópolis, SC 1,200

XIV SBSR - 2009 Natal, RN 1,406

XV SBSR - 2011 Curitiba, PR 1,610
www.dsr.inpe.br/sbsr2011www.dsr.inpe.br/sbsr2011

2013Foz do Iguaçu




