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The Brazilian Forest Service is an institution under the 

Ministry of Environment whose mission is to promote the 

economic and sustainable use of Brazilian forests with a view 

to integrating forest-based development in the country's 

economic and strategic agenda. 

Forest Concessions Rural Environmental Registry Research and Forest 
Information 

Forest Development 



What will be presented? 

 Legal Aspects and Characteristics of the Development of CAR 

 

 General Aspects About Brazil’s Forest Coverage 

 

 Specificities of Implementation and Architecture of CAR 

 

 Modules, Procedures and Environments for Data Acquisition, Analysis, Monitoring, Consulting and 

Publishing 

 

 Some Results 

 

 Brief list with the FOSS technologies that were used 

 

 Future Challenges 

 

 



“The implementation of an effective “Cadastre” (Registry) in Brazil is a historic challenge. 
The absence of this instrument means constraints to tenure security, social justice and 
economic development. Especially in the Amazon, the lack of a Cadastre complicates the 
management of public lands, regularization of adverse possessions, encourages irregular 
exploitation of natural resources, increases land conflicts, reduces the ability to 
recognize land rights and limits the sustainable development. 
… 
many laws created different “cadastres” during Brazil’s history …there are several 
institutions aimed to manage the cadastre in Brazil… the way it is today more efforts are 
required to conceal and integrate the work of different governmental agencies.”* 
 
*Brazil towards an effective cadastre with SIGEF 

Thiago Marra, Kilder Barbosa, Eduardo Oliveira 

Institute of Colonization and Land Reform INCRA, Brazil 

Paper prepared for presentation at the“2015 World Bank Conference On Land And Poverty” 

The World Bank - Washington DC, March 23-27, 2015 

 

GENERAL FRAMEWORK 
BRAZILIAN LAND REGISTRY SYSTEMS  



Adapted from Marra, Barbosa, Oliveira; 2015 
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Law 12.651/2012 – “New” Forest Code 
 

The Rural Environmental Registry – CAR: 

• National level  

• Mandatory for all rural properties 

• Database for: 

  - control and monitoring;  

  - environmental and economic planning 

  - support to combat deforestation. 

Legal Aspects  



• Declaratory nature 

• Identification of land owner 

• Information about the property including geolocation of: 

  - Perimeter of rural property; 

  - Areas with remnants of native vegetation; 

  - Permanent Protected Areas and Legal Reserve; 

  - Converted areas  

• Small farmers: Support + special conditions  

• SICAR got online: May 2014 

• Deadline: December 2017 

 

After december 2017 
No funding from the 

banking system without 
CAR 

Legal Aspects  



Characteristics of CAR 

• Bottom-up (can be made by the landowners themselves). 

• 100% FOSS developed by a federal university (Lavras Federal University 

– UFLA). 

• All data must be analyzed and approved individually by each state. 

• SICAR needs to consume of and provide for services of other systems 

from federal and states governments at real time. 

• The registry’s database needs to be connected to the Central Bank to 

issue monetary titles over the forest cover surplus (Environmental 

Reserve Quota). 

• Cannot be used to certify rights of property or possession. 

• Automatic filters generate alerts for the land owners. 

• Image mosaics from Rapideye (2011) and Landsat 5 (2008) perform with 

land cover semi-supervised classification. 



2014 2016 

SICAR implementation in the federal States 

States with SICAR 
Integrated states with own systems 
Non-integrated states with own system 

States with SICAR 
Integrated states with own systems 
Non-integrated states with own system 



Forests in Brazil (2016) 

Brazilian forests account for 460 million 
ha (more than 54% of the total area of 

the country) 

 

Natural 
Forests 

Other 
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National Registry of Public Forests (2016) 

Public Forests: 312.6 million hectares 

(37% of the territory) 

 

Federal Public Forests: 230 million 

hectares 

State Public Forests: 82 million hectares 

 

Public Forests concessions: 26 Units  

1.2 million hectares (Federal Forests) 

0.5 million hectares (State Forests) Federal Public Forests 

State’s Public Florests 



 
 THE SYSTEM OF THE  

RURAL ENVIRONMENTAL REGISTRY 
- SICAR 

 
Architecture 



SICAR - architecture 
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REGISTRATION MODULE 

 
(Data Acquisition) 



Registration module (Offline Desktop App) 

Mosaic Download 
by municipality 

Mosaic Download 
by municipality 

Saving to send 
(“.car”) 
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Title and personal information 

Registry Number of 
INCRA or Rural 

Revenue Service 





 

RURAL 
LANDHOLDING 

 



 

CONVERTED AREAS 
 



 

NATIVE VEGETATION 
 



 

HYDROGRAPHY 
 





 

PPA (to be restored) 
 

 

PPA (preserved) 
 



LEGAL 

 RESERVE 
LEGAL RESERVE 

(surplus) 



Registration receipt 



Converted 
areas 

Reference layers for rectification 

 Other registered landholds 

 Classified coverages 

 Mosaics (Landsat 2008 and 

Rapideye 2011) 

 Protected/restricted areas 



CAR – Declared information 

Total area subject to registration 
(ha) 

Total Registered Area 
(ha) 

Registered area 
(%) 

397,836,864 411,001,629 over 100 % 

 

Number of Registered Properties : 4,275,970  
(ref. July 2017) 

Increment (July/2017) 

 

2,410,521 (ha) 



Permanent Protected Areas, Legal Reserves and native 
vegetation (declared: march/2017) 



Water Springs (declared – march 2017) 

1,456,628 water springs 
declared 

CAR declared water springs 
State limits 



Remnants of Native Vegetation,  Permanent 

Protected Areas and Legal Reserve 

Data Consistency 



CAR status (Decree nº 8.235/2014) 

http://www.car.gov.br/#/consultar 

Public consultation platform 

Information regarding:  

• CAR status;  

• Analysis status;  

• Legal reserve surplus 

• pending restoration of Permanent Protected Areas and Legal 
Reserves;  

• Overlap and other restrictions. 

 



Situação da 
aprovação da 
Reserva Legal 
Restrictions 



 
ACCESSING CAR PUBLIC DATA 

 
http://www.car.gov.br/publico/imoveis/index 

 













Csv and shapefile 
download by 
municipality 



COMMUNICATION CENTER 
 

Keeping up with CAR analysis and regularization 
 

395,700  
Registered users (April/2017) 







Communication Center (landowners) 

Keeping up with analysis 
results and CAR status 



Communication Center (landowners) 

Instant 
messaging and 

access to 
documents of 

the 
analysis 



Communication Center (landowners) 

CAR correction and 
possibility to send 

complementary 
information/ 
documents 



 
ANALYSIS MODULE 

 
Analysis of overlaps and notification 



Analysis of overlaps (detailed for a single CAR) 
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landholds Indigenous 

lands 

Conservation 
Units 

(National 
Parks, etc) 

Embargos 
Agrarian reform 

settlements 



 
ANALYSIS MODULE 

 
Analysis of declared land cover  

and native vegetation 
 



Land cover analysis 



Land cover analysis 

CONVERTED AREAS 
CAR (MAPPING) 



Land cover analysis 

NATIVE VEGETATION 
CAR (MAPPING) 



Land cover analysis 

MAPPED AREAS 

CAR (Forest Code) 



Land cover analysis 

PROPERTY UNDER 
ANALYSES 



Land cover analysis 

NATIVE VEGETATION 
(DECLARED) 



Land cover analysis 

NATIVE VEGETATION 
(DECLARED) 

CONVERTED AREAS 
CAR (MAPPING) 



Land cover analysis 

Automatic Indication 
of Inconsistencies 

CONVERTED AREAS 
CAR (MAPPING) 

NATIVE VEGETATION 
(DECLARED) 



 
ANALYSIS MODULE 

 
Analysis of the Legal Reserve 



RLVN 

AC 

+ 10,9819 

COMPENSAÇÃO OU CRA 

Analysis of the legal reserve – deficits and surplus  



RLVN 

AC 

- 26,6202 

COMPENSATION OU CRA 

Analysis of the legal reserve – deficits and surplus  



CRA – Environmental Reserve Quota 

Registry of Forestry Enterprises and 
 Environmental Licensing (new) 

Licensing  for Forest management and 
authorization for supression of native 
vegetation (new) 

Document about Origins of Forest Products 

CAR and PRA systems 

Timber traceability / chain of 
custody (Public Forests Concessions) 

CAR, PRA and other Information Systems  
on Forests at national level 



0 

Mapping Inventory Cutting and registering Transport 

Industrial Unit Transport Consumption/Export 

FOREST 

-------------------------------------------------------------------------------------------------- 

INDUSTRY 

Concessions of Public Forests 

Information System for Timber Traceability 



Árvores exploradas (m3) Volume da árvore (m3) Legenda 

All trees are identified, numbered, 

and georeferenced. 

Concessions of Public Forests 

Information System for Timber Traceability 



Timber Transportation 

Concessions of Public Forests 



Forest Inventory –  
Carbon and Biomass Stored in Rural Properties  



Mobile App – “River Planters” 

Connect ing  spr ing  owners  to   
supporters  of  increas ing  water  product ion   

Water springs  S u p p l i e rs  

Monitori
ng  

S u p p o r te rs  



NEXT STEPS 
Improving the Information  and Data Analyses  
- Implementation of the Analysis Module; 
- Evaluation of environmental liability, forest assets and rural properties that comply with 

environmental regulations; 
- Periodic dissemination of information;  
- Implementation of images and classification mosaics from Rapideye (2012, 2013, 2014), Landsat 8 

(2015) and Sentinel (2016) for monitoring. 
 

Improving Public Policy Formulation and Implementation 
-      Tracking deforestation;  
-      Harmonizing agriculture and environment conservation;  
-      Payment for Environmental Services;  
-      Establishment of strategies towards conservation: recovering priority areas, ecological corridors, 
increasing protected areas and integrating with the National Forest Inventory. 
 
Implementing the Program for Environmental Compliance 
 
Regulating the Environmental Compliance Quotas - CRA 



 

Registration Module 

 
 NodeJS 

 Chromium Embeded 

Framework (CEF) 

 SQLite 

 JavaScript 

 Jade 

 Less 

 Grunt 

 Leaflet 

 Node-Geos 

Technologies 

Modules: Receptor + Site + Analysis + 

Communication Center + Access 

Management 

 

 

 

 

 

 

 

 

 

 

Frontend: 

 HTML, CSS, 

Javascript 

 Less 

 AngularJS 

 Jade 

 Grunt 

 Bower 

 Leaflet 

Backend: 

 Java 

 Play Framework 

 

Database 

 PostgreSQL 

 PostGis 

 

BI – Business 

Intelligence 

 
 MongoDB 

 Play Framework 

 Java 

 jQPlot 

 HTML 5 + CSS 3 + 

JavaScript 

 

 

 

 



 
Thank You! 

 
Bernardo de Araújo Moraes Trovão 

 
Brazilian Forest Service 

 
Email: bernardo.trovao@florestal.gov.br 

 
https://github.com/leandromet/Geoprocessamento---Geoprocessing 

www.florestal.gov.br 
www.car.gov.br 
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