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I. BACKGROUND 

1. Description of the social, economic and environmental situations in 
Brazil and how these influence the forestry sector 

Brazil is Latin America’s largest country and the fifth country in the world, occupying 8.5 million 
sq. km, of which approximately 4.8 million sq. km are covered by forests. Brazil is also big in 
terms of population, with approximately 186 million people in 2005.  Eighty-one percent of the 
Brazilian population is concentrated in urban areas, located mainly in the Atlantic Forest Region.   

Brazil accounts for three fifths of the South American economy industrial production. The 
country’s scientific and technological development, together with a dynamic and diversified 
industrial sector, is being attractive to foreign investment.  Brazil trades regularly with over one 
hundred nations, with 74% of exports represented by manufactured or semi-manufactured goods. 
One of the most dynamic sectors is the so-called “agribusiness” sector, which for two decades has 
kept Brazil amongst the most highly productive countries in areas related to the rural sector.   

This trade scenery influences the forest-based sector in two ways: firstly, because it is part of this 
well succeeded activity.  The forest-based sector in Brazil, represented by the pulp&paper and the 
forest products industries, accounts for 5% of GDP and 10% of the nation’s exports, a central part 
of the national economy. On the other hand, Brazil still possesses approximately 20% of the 
world’s biodiversity, despite native forests have been replaced by extensive agriculture and 
livestock for centuries. Much of the natural habitat conversion to anthropogenic systems – mainly 
in south-eastern Brazil - happened in the 19th century, while part of the Amazonian Forest has been 
converted to other land uses in the past 30 years.  

 

2. Description of the forestry sector: Status and trends of activities in the 
Brazil's forest-based sector  

Approximately 65.9% of the Brazil is considered as covered by natural forests, 33.5% are occupied 
by agriculture, livestock, urban areas and infra-structure.  Only less than 1% is occupied by planted 
forests (ABIMCI, 2003). 

Even considering this rate, Brazil is already a major global player in plantation forestry. Plantations 
and semi-natural forests clearly have an important role in the future of wood supply. The Brazilian 
forest-based sector involves a variety of verticalized companies producing pulp and paper, 
charcoal, furniture, woodwork (door and floor applications), fiberboard and particleboard, MDF 
panels, resin, oil etc.  Their total production is around US$ 17.5 billion/year.  Exports are evaluated 
over US$ 5.8 billion/year.  Brazil´s forest-based sector trade balance surplus in 2005 was US$ 5.0 
billion (superavit). The sector employment rate is over 2.5 million (direct and indirect) and the 
contribution represents approximately 4.1 % of the National GDP. 

The estimated planted area is 5.5 million hectares.  From this total, approximately 3.3 million 
hectares are composed by Eucalyptus spp. and 1.9 million hectares by Pinus spp. Other species 
correspond to approximately 600 thousand hectares.  Around 2.8 million hectares (47.5% of the 
total forested area) are certified by FSC – Forest Stewardship Council and CERFLOR/ABNT, two 
institutions which deal with forest certification in the country.  

In the last decades, technological changes have affected plantation forestry by increasing yields 
through genetic improvement and highly technical management. Some institutions like the 
University of São Paulo and the Brazilian Sylviculture Society are working with different scenarios 



which represent the likely future development of Brazilian’s plantation sylviculture sector.  The 
expectation for the next 10 years involves a potential planted area of 11 million hectares and US$ 
15 billion in exportation1.  

The other branch of Brazilian wood supply system is the Amazon Natural Forest which represents 
more than 80% of the Brazilian wood production (around 24.5 million of cubic meters/year), but 
only 2% under any certification process. The sector represents approximately 15% of the Brazilian 
Forest GDP and total production of US$2.3 billion2. 
 

3. Brazilian Vegetation characterization 

Biomes are large geographic eco-regions with specific environmental conditions that determine 
typical plant and animal communities in that area.  The Brazilian Geography and Statistics Institute 
(IBGE) published, in 1993, the first approach to the Brazilian Vegetation Classification dividing 
the country into 6 biomes and several sub-divisions.  That classification was updated in 2006 and 
the biomes are: 

The “Amazon” biome (tropical moist broadleaf forest or Amazon Rainforest) covers 5% of the 
world’s surface and 40% of South America. Sixty-one percent of its territory belongs to Brazil. The 
Amazon region has the largest hydrographic network on Earth, covering 20% of the world’s fresh 
water reserves. It is considered to shelter the largest number of life forms on earth.  The Amazon 
biome comprises about 4 million sq. km (50% of the Brazilian territory). 

The “Cerrado” is the second largest Brazilian biome comprising a total area of approximately 2 
million sq. km (20% of the Brazilian territory). Cerrado is the regional name given to the Brazilian 
tropical savanna and is located on a large plateau that occupies the central highlands. Influenced by 
the 4 surrounding biomes: Atlantic Rainforest, Caatinga, Amazon and Pantanal, the fauna and flora 
of Cerrado are extremely rich.  

The “Pantanal” biome is located in the watershed of the Upper Paraguay River. With 250.000 
square kilometres, it is the largest area of fresh water marshes in the world, shared by Brazil (60%), 
Bolivia and Paraguay.  The Brazilian Pantanal comprises about 150.000 sq. km (2% of the 
Brazilian territory). 

The “Atlantic Rainforest” (Mata Atlântica) is an important biome and one of the fifth richest 
biodiversity hotspots on Earth.  Originally this forest covered continuously an area which 
corresponds to approximately 15% of today's size of Brazil and about two times the size of France. 
From the original coverage of 1.300.000 sq. km, nowadays only approximately 8 % remained in 
Brazil's Southeast, along the Seaboard of the states of São Paulo, Rio de Janeiro and Paraná and a 
smaller part on Bahia´s south coast.  

The "Caatinga", biome (tropical xeric shrub land) is located on Brazil’s Northeast coast between 
the biomes Atlantic Rainforest and Cerrado. The Caatinga shrub land is the largest dry forest region 
in South America and is characterized by a semi - arid climate, low and irregular rainfall, and an 
apparently dry vegetation. The Caatinga biome comprises about 850.000 sq. km (10% of the 
Brazilian territory).  

The “Pampa” biome (Southern Brazil Grassland), is the only one that is totally restricted to one 
Brazilian State, the Rio Grande do Sul State, but also extends to Uruguay and Argentina.  It 

                                                 
1 Source: SBS, USP e IPF – Florestas plantadas e conservação da biodiversidade no Brasil) 
2 Source: Adalberto Veríssimo In: TALLER REGIONAL: ESTRATEGIAS Y MECANISMOS FINANCIEROS PARA 
EL USO SOSTENIBLE Y LA CONSERVACIÓN DE BOSQUES EN AMÉRICA LATINA - 21 to 25 de November, 
2005 - Guararema - São Paulo – Brasil) 



occupies around 2% of the nation area (176,500 sq. km) and possesses other eco-regions besides 
the grassland, as the swamps, wetlands and riparian areas 
 
 

II. JUSTIFICATIONS OF THE PROJECT OF THE NATIONAL 
FOREST INVENTORY 

1. Why to carry out the National Forest Inventory in Brazil 

The national forest inventories are extensive surveys that cover entire countries and aim to supply 
the bases for the definition of forests policies, the forest administration of the country and the 
elaboration of plans of use and development of the forests. Social and cultural values and the 
economic situation of a country change continuously, demanding new decisions and new actions.  
This dynamic environment also demands the availability of information up to date about forest 
resources. In countries with advanced forest development, the need of continuous information on 
the forest resources is recognized. It is also recognized that systems involving national forest 
inventories are the most powerful tool to keep the decision makers and the society informed about 
changes in location, extension, conditions and productive capacity of the forests.  

 
2. The National Forest Inventory of Brazil: concept and objectives 

Brazil has the second largest area of forest cover in the world (550 million ha).  However, the lack 
of information at the strategical level is huge, to direct public policies, to consolidate the private 
sector planning and make the Brazilian database to inform the international agencies regarding 
international agreements. Brazil is signatory of all conventions and treaties relating to environment. 
Assuming the commitment and the challenges to support public policy related to sustainable 
development, it is imperative, at this moment, to redefine an effective Brazilian forest policy. As a 
matter of fact, in the country, clearly, there is a lack of information about the forestry resources and 
environments. It is, therefore, vital, in the present time, to establish a new Brazilian national forest 
inventory system. It must be pointed out that the results supplied by a national inventory - fruit of a 
joint venture of the federal and the states administrations and with cooperation of the private 
initiative and international agencies - would consist precious elements to assess the carbon stock at 
the Brazilian biomes level and to establish consistent bases destined to authenticate legal and the 
environmental decisions regarding the natural resources conservation. 

As a result of governmental orientation and the demand of the civil society, the “Programa 
Nacional de Folrestas” (PNF), of the Ministerio de Meio Ambiente (MMA) is committed to 
develop strategies to build a National Forest Information System. The programme has the objective 
to support national and international demands related to acquisition, analysis, organization and 
availability of information regarding forest planning at the strategic level.   
 

3. Type of information that can be acquired through the National Forest 
Inventory in Brazil 

The set of information to be generated depends on the objectives of the inventory.  Given the new 
paradigms of human development, biodiversity conservation and the forest production 
sustainability - contemplating as timber and non-timber resources, the new National Forest 
Inventory (NFI) of Brazil will enable provide information on volume supplies of all forest types as 
well as data on recruitment, growth and mortality; analysis of the landscape in terms of size, 



standard of distribution, forms, quality and connectivity between forest remnants; potentiality of the 
use of non-timber products; characterization of the biodiversity of the vegetation. The NFI can 
provide the information needed to: assess Brazilian's forests; project how forests are likely to 
evolve 10 to 50 years from now; help evaluate whether current forest management practices are 
sustainable in the long run; assess whether current policies will allow future generations to live in 
an environment where forests will still play an important role in life quality.  Activities in the 
Brazil's forest sector have substantial potential for mitigating global warming as well as additional 
environmental services and various other socio-economic benefits.  
 

4. Long term monitoring project 

The PNF is also working on a project to establish the National Permanent Plots Network (SisPP).  
The SisPP aims to a nationwide monitoring of the planted and natural forests through periodic 
measurements in the permanent plots located in the different biomes.  It is a collaborative initiative 
built with the consensus of many institutions, regarding the organizational structure and the system 
functioning, standardization of data collection methods, organisation of continuous data network, 
inclusion of existing plots into the system and other related issues.  The SisPP will also contribute: 
• to develop and maintain a geographical database including metadata related to the regional 

permanent plot networks; 
• to develop standards for the establishment of permanent plots in what concerns measurement of 

timber; 
• to translate information gathered from permanent plots into results relevant to forest management, 

conservation  and natural-resource policies; 
• to apply multilevel mechanisms for communicating findings from the SisPP within and outside 

the network 

As nodes of the network, the proposed model adopted the vegetation monitoring nets, which have 
already being established, representing the Brazilian biomes, as: Brazilian Amazonian Net of Forest 
Dynamics: Caatinga Forest Management Net: Cerrado and Pantanal Permanent Plots Net; and the 
Atlantic Forest and Pampa Permanent Plots Network are already functional.  Additionally, one 
node for man-made forests is also being considered.  

 

III. JUSTIFICATION OF THE PROJECT 

1. Institution  

Despite that Brazil is the largest country of Latin America and considering the importance of its 
forest resources, Brazil still doesn’t have a continuous NFI for guiding public policies, to encourage 
sustainable use and natural resources conservation for the future generations. In the 80s an unique 
edition of the NFI has been initiated, but it didn’t cover the whole country. Moreover, at that time, 
the focus was mainly on timber supply. Since then, the demand for information on forest resources 
and available technologies have changed considerably, leading the Brazilian Ministry of 
Environment to start the process of a new project for the Brazilian National Forest Inventory 
System. 

The potential of forestry in the country, either from the economic, environmental and social points 
of view, is huge but the available information shows that in the period from 2000 to 2005, annual 
average loss of natural forest cover in the country was around 3.1 million hectares (FAO, 2006), 
from which 2.2 million occurred in the Amazon Forest. The causes of deforestation are complex, 
but certainly they reflect the need of consistent, wide-ranging forest policies and compatible with 



the natural resources policies. Such policies, in turn, could only be successfully delineated if based 
on updated, adequate and trustworthy information. The Forest Sector development needs an 
instrument of permanent control of the forest sector beyond the enforcement of the specific 
legislation, which would reinforce the basis for planning the rational use of the resources, with 
guarantees for its conservation.   

In September 2000, the MMA created the PNF, which is now the core of the Brazilian Forest 
Administration. Since then, considerable efforts are being undertaken to create and consolidate 
instruments for the improvement of the forest policy framework in agreement with the potentialities 
of the country in this area. This is already a demand of the Brazilian society and the priorities of the 
current government and the global world.  

The Serviço Florestal Brasileiro - SFB was created more recently, with the approval of the 
Management of Public Forests Law (Law 11284, of 3/3/2006).  It is an independent agency of the 
Ministry of the Environment, responsible: a) to act as a regulating agency of the public forest 
management in Brazil; b) to promote and foment the sustainable Forest development;  c) to control 
the National Fund for Forest Development; d) to organize and to implement a National System of 
Forest Information, a major system which includes the Brazilian NFI, the National System of 
Environmental Information and the Brazilian Permanent Plots Network (SisPP).   

The PNF/MMA and now the SFB are working in tandem in a complementary way.  One of the 
PNF/MMA strengths is its strategy regarding building a continuous interchange with the society by 
exchanging experiences through the organization of formal and informal meetings and workshops 
or public consultations, and whenever possible, involving universities and research centres in all of 
its major decisions.  This was the methodology adopted by PNF/MMA to develop the NFI project 
constituting a multi-institutional Technical Committee (CT-IFN/BR).  The group organized the first 
"Workshop on the Brazilian National Forest Inventory Project", carried out in October 16 to 19, 
2005 which got together Brazilian and international specialists from governmental institutions, 
research stations, universities and the civil society.  The CT-IFN/BR is comprised by: Joberto 
Veloso de Freitas (Coordinator) and Guilherme Luís Augusto Gomide – Ministry of 
Environment/PNF, Carlos Roberto Sanquetta – Federal University of Paraná, Doádi Antonio Brena 
– Federal University of Santa Maria, José de Arimatéa Silva – Rural University of Rio de Janeiro, 
José Enílcio Collares – Brazilian Institute of Geography and Statistics, Maria Augusta Doetzer 
Rosot, Marta Vencato, Patrícia Póvoa de Mattos and Yeda Maria Malheiros de Oliveira - Embrapa 

Forestry.   

The CT-IFN/BR, which is elaborating the NFI Project, established the following principles and 
strategies:  a) to guarantee the participation of the Brazilian Forest Community in the project 
design, by the publication of a Newsletter, by opening a communication channel via internet and 
via organization of workshops involving specialists and invited public;  b) to exchange experiences, 
incorporating advanced features, recommendations and guidance from specialists, consulted when 
highly specialized and specific subjects had to be detailed, regarding the refinement of the 
methodology.   

 

2. The rationale of a TCP 

Over the last year, the PNF coordinated a long process of design of the first approach to national 
forest inventory based on systematic sampling for data collection on forest properties and a similar 
design for mapping of the landscape in sample areas of 10 km x 10 km. The purpose of parallel 
sampling for the landscape analysis is complement the filed data with information that can not be 
captured only by field samples. Such includes e.g. fragmentation of natural vegetation, dynamic of 
biological diversity, dynamic of the land use systems, etc. Applying the approach, based on a 



number of assumptions, in a country like Brazil with its size and extremely complex ecosystems 
without testing it may lead to considerable risk. It is very important therefore to test the sampling 
design in the different biomes of the country; estimate the optimum working time; determine the 
right composition of the field crews; define the national, regional and State level organisation of the 
project and the required logistics.  

In order finalise the entire methodology, the CT-IFN/BR recommended that it is tested throughout 
the country in selected representative areas of the six biomes and the forest plantations. This will 
enable to reach a national consensus on the appropriate sampling design specific to each biome, 
estimate with acceptable precision, the needed working time in the field, define the required 
organization of the project at all levels and the personnel for field and office tasks. 

The proposed TCP will therefore set the foundations for the first national forest inventory based on 
systematic field sampling in Brazil and for the long term monitoring of the resources. The 
outcomes of this TCP are inestimable particularly that the national policy recognises the NFI as a 
priority for the forestry sector and the national authority is now strongly committed than ever to 
carry a national forest inventory.  

 

IV. PROJECT STRATEGY 

1. Steps of an NFI project 

The Implementation an NFI project is divided into four main phases: 

a. Assessment of information needs, requirements and definition of inventory objectives 

b. Planning of the field survey, including conceptualising the sampling design, developing 
data analysis software, preparation of field and mapping manuals, assembling  available 
information, purchase of equipment and capacity building 

c. Data collection through field survey and satellite image interpretation/analysis on basis of 
e.g digital imagery, gathering of reference material 

d. Processing and analysis of the collected data and publication of findings. 

Each of these phases requires knowledge and co-operation of many experts, not only survey 
statisticians, computer specialists and mensurationists, but also specialists who provided necessary 
information in their own fields. The figure 1 below provides a flowchart of a strategy to follow to 
develop and implement an NFI project in a country. The steps 1, 2,3 and 4, describe the activities  
that will be finalised in the first four to six months of the project. The step 5 describes the activities 
that have to be carried out in the period following the planning phase of the project. The steps 6 
and 7 describe the activities that will be carried out after having completed the data collection in 
the field and from the produced thematic maps. 

 

Figure 1: Flowchart of the activities  
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2. Thematic areas of the project 

Over the last few years, a national debate took place in Brazil on forest information and the need 
for a national forest inventory based on modern concepts and methods. The debate yielded an 
approach that is yet to be tested before it is nationally applied to the size and complexity of the 
forestry resources of Brazil. The aim of this project is therefore to test the applicability of the 
designed approach and improve it for application to the national forest inventory planned to take 
place as follow up of this TCP.  

In order to reach its objectives, the project will broadly focus on: 

• Testing the landscape mapping technique based on systematic sampling of recent satellite 
images 

• Building capacity through training of field personnel  

• Assessing the working time in the field: planning daily field activities, movement from 
office to sample sites to office, data collection through measurements, observations and 
interviews. data encoding, data processing and reporting.  

• Defining the appropriate organisation at national, regional and State levels for an NFI 

• Defining a suitable system for quality control of the field data. 

• Developing manuals of data collection, satellite image interpretation and data processing. 

• designing field forms  

• Harmonising forest related terms and definition as well as vegetation classification taking 
into account the globally agreed definitions 



• Defining the biophysical and socio-economic variables and the corresponding codes, 
options and definitions 

• Defining keys of identification of the IBGE classes in the field 

• Designing a forest information system 

• Specifying field measurements and camping equipment; 

• Defining tools and procedures for partnership to the NFI project; 
Defining the mandate of the regional and State PNF commissions as foreseen in the organic 
structure developed by the PNF.            
 

3. Guiding principles  

The TCP project will be implemented based on the following principles: 

���� APPROACH: The project is designed to cover a selected and representative area of natural and 
planted forests from each the six biomes of Brazil, namely: Amazon forest, Atlantic 
Rainforest, Cerrado, Caatinga, Pantanal, Pampa. The rationale for a scattered sample areas 
throughout the country is to: 

i. apply the inventory approach to all the biomes of the country which are different in terms 
of floristic composition, accessibility, general geomorphology and intensity of land use. 
The NFI approach needs to be adjusted according to the ecological and socio-economic 
context of the region where the biome is found.  

ii. introduce the necessary adjustments to the approach where the methods and techniques of 
data collection and field organisation of the project are adapted to the local context as to 
generate comparable information from all biomes that can be aggregated to generate a 
unified set of national statistics. This will, at the end, facilitate the national reporting to 
the regional and international processes. 

iii. test the project organisation involving field crews operating in different parts of the 
country for the purpose of mounting a practical organisation of the forthcoming NFI 
project. 

iv. test a collaborative implementation of the NFI through direct involvement of wide range 
of partners in various activities of the project particularly the fieldwork and mapping. 

v. tailor the capacity building needs according to the specificity of each biomes/region. 

� PROJECT DURATION: The project will be implemented over a period of 18 months, divided 
into three phases of 6 months each. Phase 1 will focus on Planning, training, setting up 
organisation, approach review, information needs identification and general other project 
related preparatory activities including setting up a database and information system, mapping. 
Phase 2 will include setting up the project organisation in the field and field activities for data 
collection. Phase 3 includes continuing developing database and the forest inventory 
information system, data processing/analysis and reporting. 

� PROJECT FOCUS: the project focuses on developing the means and tools that will enable the 
forestry authority in Brazil to finalise the approach to NFI. The NFI must produce the 
knowledge that will help formulate the adequate policies and design focused national forest 
programmes and help achieve sustainable management of all types of forest.  

� NATIONAL EXECUTION: The project will be implemented by a national Technical Unit of the 
project. The Technical Unit will be located within the PNF. 

� PARTICIPATORY APPROACH: Stakeholders and partners will be kept involved in the process 
(action) during the entire period of project to: (i) establish basis for consensus on the approach 



to resources inventory and monitoring; (ii) help identify the information needs and reporting 
formats; (iii) harmonise the vegetation classification systems and related terms and 
definitions. Participation will include all concerned national institutions, NGOs, research 
institutions and universities.  

Future forest inventory works must strive for a harmonisation of methods. This will benefit future 
updating and monitoring and will facilitate the sharing of information among national users of 
information and improve reporting to the international processes. This applies to 
vegetation/landscape mapping as well as to forest inventory methodologies, fieldwork and data 
processing and analysis techniques. Developing these harmonised methods and approaches and 
preparing all necessary manuals should be a high priority of the project.  

The project will aim at streamlining the forest inventory activities and strengthening the “Programa 
Natcional Florestal”. The strengthened national institution will play a key role in future updating, 
promote modern techniques and integrated approaches, support exchange and sharing of 
information, expertise, training and transfer of technologies, provide training to the national 
personnel, monitor forest inventory activities in the country.  

In order to meet the national requirements, the implementation of the project will follow the 
international standards using the appropriate technologies but placing emphasis on country’s 
specific needs. The focus of the project will be on forging national collaboration and partnerships, 
which aims to establish a consensual basis for: i) developing the needed knowledge on all forest 
types; ii) harmonising approaches and techniques to NFI; iii) building institutional capacity and; iv) 
managing information.  

In order to build the national capacity, the project strategy places emphasis on reliance on the 
national personnel, supplemented by international technical assistance when needed. In Brazil, the 
need for technical assistance is very limited. A coherent training programme for the field personnel 
will be developed as an essential input into the field activities. The training will be achieved 
through workshops, seminars and practical training courses to the staff assigned to the project. 

A set of recent Landsat TM satellite images covering the areas of the project and available with the 
PNF will be used. The PNF will put in place a team to interpret these images and produce detailed 
landscape maps of the selected sample areas. The legend of the maps will be defined in 
collaboration between the project team, IBGE, and other partner institutions retained for this 
project. It will be harmonized3 with the existing vegetation classifications in the country as well as 
with that used by FAO for the global Forest Resources Assessment (FRA). The harmonized 
classification will assist in producing results comparable with the country historical information 
base and will help redefine the characteristics of the national forest cover. It will also facilitate the 
reporting to the international processes.  

The project will help conceptualise the national data collection model based on the systematic, 
sample plots to be established across the country. The sample sites will be visited to collect the 
desired information on the biophysical and socioeconomic variables of the forest types. The model 
of data collection will serve for the construction of the national database. Field data will be 
collected through interviews with a statistically representative sample of key informants (owners, 
managers, users of resources, and workers) and will cover all environmental, social and economic 
functions of forests. Such data will include variables on management, uses and users of the 

                                                 
3 Harmonise: to make or become harmonious or suitable, accommodate, adapt, agree (Webster comprehensive 
dictionary, 1995).  
Harmonisation is based on existing concepts which should be brought together in a way to be more easy to compare. It 
can be seen as “bottom up approach” starting from an existing divergence and ending in a state of comparability.  



resources. Users of information will participate in defining what to be collected and assembled by 
the project to achieve the outputs.  

One major output of the project will be a database that will be established to host the field and 
mapping data, to process the data and store the results for follow up during the implementation of 
the NFI. The project will work to ensure that the national database on the forestry resources is 
compatible with the existing databases and is accessible to all users and transparent and is designed 
to respond to different users needs. In reaching this objective, the tasks will be built on the 
experiences developed in other countries with FAO support. 
 
 

V. IMPLEMENTATION METHOD 

The systematic sampling will be followed in this project based on classification of the country 
in different biomes. For each biome, a grid of specific intensity will be constructed to explore 
optimally the characteristics of each forest.    
 
The features of the approach designed by the CT-IFN/BR are the following:  

1. Field sampling for data collection from measurements, observations and interviews: the 
sampling is based a grid of systematic distribution (20 km x 20 km) of the sample sites.  
For the purpose of the test, the samples will be located within and outside the forest areas 
for assessment of the forest and trees outside forest areas. Data will be collected from 
measurements of tree properties, observations of resources management and interviews for 
recording variables of socio-economic order. 

Figure 2. Sampling grid 
 

 
 
 

For the Amazon biome, the sample sites are composed of clusters of four plots designed as 
follows: 
 
 
 



Figure 3: Cluster and plot configuration 
 

 

 
 
For the Atlantic Forest, Cerrado, Pantanal, Caatinga and Pampa biomes, the plots in the 
clusters will be as follows:  
 
 

 
Figure 4: Cluster and plot configuration

 

 
 
 
 
 

 

 
 

 



For the planted forests, the sampling design is the following: 
 

Figure 5: Cluster and plot configuration 
  

  

 
 
 
2. Sampling for landscape mapping:  from the same grid 10 km x 10 km sample areas 

will be selected at every 40 km. They coincide with every second cluster location as 
shown in the following figure: 

 
 

Figure 6: Grid landscape mapping 
 

 

 

 



VI. IMPLEMENTATION ARRANGEMENTS 

1. Implementing Agency 

The implementing agency will be the “Programa Nacional de Florestas” in Brasilia in collaboration 
with its partners. It will designate a National Project Coordinator who will be fully dedicated to the 
project, have the overall responsibility for planning, management, coordination and supervision of 
the project activities. It will also have the responsibility for establishing a Technical Unit (TU) 
charged with the planning, training and the field teams and oversight of project activities in the 
selected areas of the six biomes. The PNF will maintain oversight and will monitor the project 
implementation.. 

For the purpose of sustainability of the findings, the project will be hosted by the PNF in (Brasilia). 
The PNF will lead the planning and implementation of the project activities and coordinate the 
interventions of the national stakeholders and partners when required. It will work to make 
available all the needed personnel and the adequate office space and field equipment necessary to 
implement the project and guarantee the sustainability of results for the long term monitoring 
programme. 

Under this project and with the help of international assistance from FAO, PNF will work to 
develop an innovative approach for NFI and monitoring. PNF will work to set up a lasting 
programme of resources monitoring and information management on the basis of the nationally 
accepted cost effective approach and the developed capacity. The PNF will ensure that the trained 
core personnel of the Technical Unit will remain under the programme and will continue to receive 
the necessary technical and financial support from the Government.  

 

2. Project Steering Committee 

A project Steering Committee (SC) will be formed to oversee the project implementation and 
administration.  the PNF will set-up such SC composed of professionals whose responsibility will 
be to monitor the implementation of the project and facilitate inputs to the project at all phases and 
ensure wider dissemination of the results. The SC will be composed of representatives from the 
PNF, EMBRAPA, UFPR, UFSM, UFRRJ, INPE, IBGE, IBAMA, ABC/MRE, Ministério de 
Planejamento, funding agencies and the FAO Representative. Under the chairmanship of Head of 
the PNF, the SC will meet periodically every three months and more frequently if needed to review 
the progress of the project, assess the achievements against the planned activities, analyse the work 
plan for the next periods and recommend actions to take in case of constraints. The meetings of the 
SC will be called by the Head of the PNF. The meetings will be held at the offices of PNF. The 
Project Steering Committee may not amend the development or immediate objectives. 
 

3. National Project Coordinator 

A full time National Project Coordinator will be selected and nominated to manage the Project, 
including the project office. The PNF will nominate qualified and experienced persons for the 
position. Selection of the NPC will be made following consultation with FAO. The National 
Project Coordinator will be responsible for undertaking all project planning, directing and 
supervising the implementation, ensuring cooperation among the personnel and of wide range of 
stakeholders. He is the responsible of reporting progress to the Project Steering Committee, seeking 
appropriate assistance when required and promoting liaison and cooperation with other projects. 

 



 

Figure 7: Organisation of the project 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

VII. PROJECT OBJECTIVES, OUTPUTS& ACTIVITIES 

1. Development Objective 
In line with the overall policy orientation of the Government, the development objective of this 
programme is to contribute to sustainable natural resources management and utilisation through 
improved, efficient and cost effective forestry activities and to the sustainable development of the 
country and improved productivity of the rural livelihood, while at the same time to the alleviation 
of poverty and involvement of women. It is also to translate international processes and principles into 
an innovative national forest inventory approach following the participatory process.  

3. Immediate Objectives 

1 Establish broad consensus at the national level on the needs and approach to NFI in 
Brazil taking into account the national users’ requirements and country’s obligations 
of reporting to the international processes.  

2 Strengthen the capability of PNF to collect and analyse the needed information on 
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forests for planning and sustainable management of the forestry resources.  

3 Prepare landscape maps of the selected 10x10 km sample sites based on harmonised 
classification of vegetation and related definitions and develop a Forest Inventory 
Information System. 

4 Undertake the forest inventory survey in the selected areas in the six biomes at an 
intensity that helps draw lessons and improve the NFI approach   

5 Contribute to the finalisation of the NFI approach.  

 
 

VIII. EXPECTED OUTPUTS AND ACTIVITIES 
 

1. Project Outputs 

 In support of Objective (1): 
 1.1 Participation of partners and major users of forest information reinforced. 
 1.2 National consensus on the approach and method to NFI established. 
 
 In support of Objective (2): 

2.1 Assessment of needs of PNF at national and regional levels to implement the TCP 
project carried out 

 2.2 Equipment specified and procured. 
 2.3 National expertise for NFI reinforced and consolidated. 
  
 In support of Objective (3): 

3.1 Vegetation classification system harmonized, landscape maps of the selected 10 km 
x 10 km sample sites produced and endorsed by partners and users.   

3.2 Forestry Inventory Information System (FIIS) developed, put in place and better 
integrated into the national information framework. 

 
 In support of Objective (4): 

4.1 Assessment of the needs and requirements of the national information framework 
undertaken. 

4.2 Field survey for data collection planned and carried out in the selected areas in the 
six biomes of the country. 

4.3. Field data processed and analysed for the purpose of identifying weaknesses and 
shortcomings of the designed approach as well as its strength.  

  
 In support of Objective (5): 

5.1 Approach to NFI improved based on the findings of the TCP project in collaboration 
with the CT-IFN/BR set by the PNF.  

 
 

2. Project Activities 



      
For Output 1.1: Participation of partners and major users of forest information reinforced. 
 1.1.1  Identify partners and allies to cosponsor and/or implement part of the project 

activities and to participate in project planning and implementation. 

 1.1.2 Set up a Steering Committee (SC) to oversee and provide guidance to the project.  

1.1.3 Prepare a plan of work for the project integrating most modern concepts for forestry 
resources inventory.  

1.1.4 Convene a national seminar for representatives of partners and stakeholders to 
inform about the project and collect ideas on best ways to implement it in order to 
meet the expectations of all concerned parties. 

For Output 1.2: National consensus on approach and method to NFI established.  

 1.2.1  Make a thorough analysis of the sampling design developed by the CT-IFN/BR and 
use it to develop the plan of work. 

1.2.2 Discuss and define with partners a suitable system for quality control of the field 
data  

1.2.3 Assist the national authority in harmonising the forest related terms and definition 
taking into account of globally agreed definitions 

1.2.4 Building on the results of the workshops held in 2005 and 2006 where the NFI was 
discussed, convene a national workshop involving the members of the CT-IFN/BR, 
other professionals and scientists from the sector to review and improve the NFI 
approach to be tested by the TCP including the sampling design, system of field data 
quality control and harmonised vegetation related terms and definition 

1.2.5 Produce a final version of the document on the approach.  
 

For Output 2.1: Assessment of needs of PNF at national and regional levels to implement the 
TCP project carried out. 

2.1.1  Assess the national experiences in the area of forest inventory and information 
management. 

2.1.2  Define the needs of personnel for the office and fieldwork activities of the project 

2.1.3  Define the needs of training and capacity building for mapping, field data collection, 
processing and analysis, and information management.  

2.1.4  Recruit the national and international consultants/experts according to the schedule 
of interventions.  

For Output 2. 2: Equipment specified and procured. 

2.2.1 Define the needs of equipment for the field and office activities of the project 
including for forest inventory information system development. 

2.2.2  Procure the needed equipment for the field survey and, data entry, storage and 
processing. This includes preparing the existing set of recent satellite images for the 
landscape analysis in the selected areas of the project.    

 
For Output 2.3: National expertise at PNF reinforced and consolidated 



2.3.1 Plan and carry out training of the national personnel in mapping using the remote 
sensing techniques focusing on harmonised vegetation classification system. 

2.3.2 Plan and carry out in-service training to the national team in field data collection. 

2.3.3 Plan and carry out training of the national team in data processing and analysis, 
information management and dissemination. 

For Output 3.1: Vegetation classification system developed and harmonized, landscape map 
of the selected 10 km x 10 km sample sites produced and endorsed by partners and users.   

3.1.1  Assist in the harmonisation of the vegetation classification system with the IBGE 
Vegetation classification and with those used at the international level such as the 
one used by FAO for global FRA, etc.    

3.1.2  Ensure wide dissemination and review of the harmonised vegetation classification 
system by professionals, scientists and the SC members. 

3.1.3  Finalise the vegetation classification system on the basis of the received comments 
and inputs from reviewers. 

3.1.4 Prepare a manual for the interpretation of high resolution satellite images and map 
production.  

3.1.5 Prepare an identification keys of the IBGE classes in the field. 

3.1.6 Assist in the design of the landscape maps of the selected sites, carry out digital 
interpretation of the satellite images and prepare the final map.   

For Output 3.2: Forestry Inventory Information System (FIIS) developed, put in place and 
better integrated into the national information framework. 

3.2.1 Construct a functional database compatible with other databases in the country. The 
database will be built on geo-referencing of the statistical and cartographic data.    

3.2.2 Develop a manual for data processing and analysis with an emphasis on 
harmonising project results in the country and with international information 
requirements e.g. FRA of FAO. 

3.2.3  Carry out encoding and processing of the field data and link it to the mapping data 
ensuring that results are formatted to fit the national agreed reporting format. 

2.4.4 Assist in putting in place a system for information dissemination by making data 
available to all users in different formats including creating NFI Brazil website and 
assuring transparency.   

2.4.5 Create a website for the NFI Brazil where, the results of the CT-IFN/BR on the 
methodology of NFI, the various other national, regional and international processes 
and initiatives in connection with the NFI Brazil as well as inputs form visitors to 
the site are posted.  

 

For Output 4.1: Assessment of the needs and requirements of the national information 
framework undertaken  

4.1.1  Carry out a thorough review of the needs of information and prepare a list of 
biophysical and socio-economic variables of the resources and their corresponding 



codes, options and definitions that extend to products and services of forest and to, 
biodiversity. 

4.1.2: Convene a national workshop involving representatives from partners and 
stakeholders to present, discuss and finalise the national list of variables. 

For Output 4.2: Field survey for data collection planned and carried out in the selected areas 
in the six biomes of the country 

4.2.1 Prepare a manual to field teams describing the approach and the techniques of data 
collection and the lay out of the sample plots in the field. 

4.2.2   Design the field forms for data collection from measurements, observations and 
interviews. The field forms should be based on those developed by the NFA 
programme of FAO  

4.2.3 Plan and carry out representative field sampling in the selected areas of the six 
biomes to collect the data as defined in the national list of variables. 

For Output 4.3: Field data processed and analysed for the purpose of identifying weaknesses 
and shortcomings of the designed approach as well as its strength 

4.3.1 Assist in entry and processing of the newly collected field data, link it to the 
mapping data and ensure its compatibility with the historical data. 

4.3.2 Assist in carrying out a thorough analysis of the results to assess the working time in 
the field: planning daily field activities, movement from office to sample sites to 
office, data collection through measurements, observations and interviews. data 
encoding, data processing and reporting. 

4.3.3 Analyse the organisation and partnership framework set up for the project to assess 
their strength and shortcomings and how they must be improved to meet the needs 
of the forthcoming NFI 

For Output 5.1: Approach to NFI improved based on the findings of the TCP project in 
collaboration with the CT-IFN/BR set by the PNF. 

5.1.1: Based on the lesson learnt, assist the national CT-IFN/BR in charge of the 
development of the NFI approach to adjust it to be easy to implement at optimum 
cost. 

5.1.2. Convene a national workshop for professionals from the forestry sector, scientists 
and representatives of partners and stakeholders to discuss and assess the project 
results and the final version of the NFI aprroach. 

5.1.3 Define the tools and procedures for partnerships in the NFI project with specialised 
national institutions; 

5.1.4 Define the mission of the regional and State commissions as foreseen in the organic 
structure developed by the PNF. 

 

IX. BUDGET  
The total budget of the project is defined at USD 628,900. FAO contribution is estimated at USD 
352,350 and Government contribution will be USD 276,550 



X. INPUTS TO BE PROVIDED BY FAO 

The FAO Representative in Brazilia will be operationally responsible of the project and the Forest 
Resources Development Service (FORM) will, through the Programme of Support to National 
Forest Assessment (NFA), be responsible of coordinating the technical inputs, with other technical 
units as required, e.g. Forest Conservation Service (FORC), Forest Policy and Institutions Service 
(FONP), Forest Department Group of the Regional Office for Latin America and the Caribbean 
(RLCO). The project will be anchored within the PNF for coordinated actions. The national 
counterpart in Brazil will be the “Programa Nacional de Florestas” of the “Secretaria de 
Biodiversidade e Florestas” under the Ministry of Environment.  

The project will provide: 
 

Personnel  Services  4
 

Activities supported  mths 

 

Training and 
Supervision 

TCDC Consultants 

TCDC-1  Forest Assessment  (2 missions) 

 

6 mths 

 Total (TCDC) 6 mths 
 

Forest Inventory 

Mapping 

Data Processing 

Information system 

NFI methodology 

National Consultants 

NC-1  Forest Inventory   

NC-2 Remote Sensing (Forestry)     

NC-4 Biometrician and Data Processing  (WAE) 

NC-5 Forest Inventory Information System 

NC-6 Scientist for NFI Methodology Development 

 

13 mths 

 6 mths 

 5 mths 

3 mths 

8 mths 

 Total (NC) 35 mths 
 Technical Support Services (FORM)  5 missions 2.5 mths 

 
The cost for these interventions is defined at US$ 151,000. 
 
Contracts 

As the PNF does not have the necessary personnel to carry out data collection in the field, this work 
will be assigned to universities where students, new graduates and researchers can participate as 
part of their training or research programmes. The cost will be just to support the crews in the field 
by providing subsistence allowance. Salaries of the same personnel will be paid by their 
universities. Letters of agreement for US$60 000 will therefore be established with these 
universities in the regions/States where the sample areas are selected. In total six universities (one 
in each biome) will be contracted to provide their services for data collection. The Government 
contribution is defined at US$ 20,000. 
 

General Operating Expenses (GOE) 

A budget provision of US$ 50,100 is made to cover hiring of five 4 wheel drive and a boat. The 5 
vehicles will be used in the Atlantic Forest, Cerrado, Pantanal, Caatinga and Pampa biomes and the 
                                                 
4  Terms of Reference in Annex 3. 



boat will be used in the Amazon biome where accessibility to the selected sample areas is solely by 
river. It will cover also miscellaneous expenses in the country related to project implementation. 
This GOE include fuel and maintenance of vehicles and the boat. The Government will contribute 
USD 30,750. 
 
Materials, Supplies and Equipment 

• Procurement of specialized forest assessment and camping equipment for US$ 40,000. This will 
include the equipment and supplies shown in the list in Annex 1; 

• Procurement of office equipment and supplies for US$ 35,000 to set up the FIIS in the Forest 
Inventory Service of the PNF.  

 

Direct Operating Costs (DOC) 

A budget provision of US$ 10,000 is made to cover miscellaneous expenses at FAO related to 
project implementation.  
 

Training 

A budget provision of US$ 42,000 is made for in-country training and a study tour.  

• National seminar for representatives of partners and stakeholders to inform about the project 
and exchange ideas on best ways to implement it in order to meet the expectations of all 
concerned. At least 50 Scientists and professionals from the forestry and other sectors will 
participate (US$ 1,000; US$ 20/person) ( 

• Workshop involving the members of the CT-IFN/BR, other professionals and scientists from 
the sector to review and improve the NFI approach to be tested by the TCP including the 
sampling design, system of field data quality control and harmonised vegetation related terms 
and definition. At least 50 Scientists and professionals from the forestry and other sectors will 
participate (US$ 2,000; US$ 40/person). 

• Workshop on forest and tree information needs and the required set of biophysical and 
management/use variables to be covered by the NFI with options of each variable and 
definitions. At least 35 Scientists and professionals from the forestry and other sectors will 
participate (US$ 1,400; US$ 40/person). 

• Workshop on project findings and use in policy development. At least 40 Scientists and 
professionals from the forestry and other economic sector will participate (US$ 1,600; 
US$40/person). 

• Two-week theoretical and practical training courses in forest inventory to the field crew 
members in each of the six biomes. The training will focus on the classification system, terms 
and definitions used, sampling design and field forms as well as on plot layout and data 
collection in the field. The budget for this training is USD 36,000 (US$ 6,000 x 6 courses).. 

 

Reporting 

The project reporting includes editing and publishing of technical reports, the final statement, the 
refined NFI methodology, manuals for fieldwork and data processing, etc. The budget for the 
reporting is defined at US$10,000. 
 



XI. GOVERNMENT CONTRIBUTION AND SUPPORTING 
ARRANGEMENTS  

The Ministry of Environment (MMA) will provide all physical facilities (offices for staff and for 
the forest inventory information system, training space, local transportation for the 
experts/consultants, communication means, etc.) and the needed national counterpart staff at 
secretariat and professional level. The PNF will provide to the project the national personnel for 
data entry and processing and will identify the partners that will provide personnel for the field 
activities.  

The MMA will contribute an estimated US$ 276,550 to the project to cover meetings particularly 
of the SC, the mapping work, the salary of the National Project Coordinator and field staff, the in-
country travel, 50% of the contract cost, about 61% of the GOE, and the staff for the FIIS.  

The PNF will have the overall coordinating role of the project, including the training of the national 
personnel, the design and planning of the project. The PNF will act to reinforce the Unit of the 
“Inventário Florestal Nacional” and build its capacity for updating of the NFI and information 
management.  

The MMA will appoint a National Project Coordinator (NPC) and will also arrange for a quick 
clearance of experts, custom clearance of equipment, tax-free local purchase of project equipment 
and supplies. The NPC shall: 

i) Coordinate interventions of the national institutions and individuals involved in the project;  

ii) Plan and facilitate the training of field crew members;  

iii) Oversee fieldwork activities and secure timely deployment of logistical support to the field 
crews;  

iv) Participate in design and development of the forest information system, processing the field 
data and reporting of project findings; and 

v) Ensure smooth implementation of the project activities. 

vi) Report to the SC on the progress of the project activities and relay the recommendations of 
the SC to the Technical Unit of the project. 

vii) Plan the meetings of the SC and serve as its Secretariat 

Under the supervision of the Director of the PNF, the NPC will oversee the work of the 
international experts and national consultants, follow their progress and performance to ensure 
timely implementation of the mapping and fieldwork, making use of the services provided by the 
partners for field data collection.  
Satellite imagery will be required for the preparation of the landscape maps  of the selected sites. 
The “Institutop Brasileiro de Geografia e Estatistica - IBGE” will implement the activity of 
mapping. The PNF will make the necessary arrangements with IBGE to carry out the mapping 
work. The project will cover all expenses incurred for the mapping, including the cost of 6 months 
assignment of national consultant, as well as cost for field reconnaissance, interpretation of satellite 
images, production of the maps and field truthing of the interpretation results. 
 
 

XII. REPORTING 

The National Project Coordinator will provide FAO and the relevant technical services through the 
FAOR in Brasilia a Quarterly Project Implementation Report summarizing the activities performed, 
the progress and outcomes of the project and a revised work plan for the next period as appropriate.  



Each consultant (international and national) will present at the end of each mission a technical 
report containing the main results, conclusions and recommendations of his/her missions.  

The NPC under the supervision of the PNF will also prepare the draft terminal statement of the 
project according to the TCP procedures. After finalization by the responsible Lead Technical Unit 
at FAO headquarters (FORM), the terminal statement will be submitted to the Government of 
Brazil.   

The terminal report will include a technical synthesis of the various Consultants reports and 
summarises the main results and conclusions of the project, In addition, it will contain FAO´s 
recommendations to the Government and set indicators for a follow-up impact assessment one year 
after the project NTE.  

The FAO Lead Technical Unit (FORM), in coordination with the Forestry Department Group 
(RLCO) at the FAO Regional Office, Santiago, will be responsible for ensuring that the technical 
reports of consultants are submitted in a timely manner, are technically sound and will distribute 
them to other FAO units participating in the project. At the end of every mission, the FAO officers 
providing supervisory and advisory technical services will prepare a technical report with results, 
conclusions and recommendations and conduct briefings with other FAO staff as necessary. 
 
 

XIII. PROJECT DURATION 

The total duration of the TCP project is set at 18 months (see work plan, annex 4) 
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ANNEX 1: LIST OF EQUIPMENT 

 
 
 
 

Items Units Quantity 
1.  Equipment and Supplies   
* Workstation: (80 GB Hard disk with big storage capacity, 
extra hard disk for back-up with equal capacity, 21” large 
monitor and CD writer) 

Unit 1 

* Desktop computer  Unit 1 
* Printers Unit 1 
* GIS and Database software Lump sum 1 
* Colour Plotter A0 format Unit 1 
* Various supplies and consumables Lump sum  
2. Forest Inventory Equipment   
* Dendrometers Blume leiss Unit 7 
* Callipers Unit 7 
* Measuring tapes 60 m Unit 7 
* Measuring tapes 10 m Unit 7 
* Compasses Unit 7 
* Pack-bag Unit 7 
* GPS Garmin ETREX (Vista) Unit 7 
* Cameras Unit 7 
* Flagging tags (rolls) Rolls 100 
* Uniforms Unit 48 
* Boots Unit 24 
* Galvanised iron poles Unit 100 
* Phone cells and pre-paid cards Unit 7 
* Binoculars Unit 7 
* Increment borer Pressler  Unit 7 
* Slashers Unit 20 
* Topographic maps 1.:250 000  set 10 
* Field manuals, forms and stationary, etc.  set 6 
* 4x4 Vehicle Unit 5 
* Boat Unit 1 
* Camping equipments (tents, cooking, repellents, 
illumination, etc) Set 6 



ANNEX 2:  PROJECT BUDGET - BRAZIL 

 
 



ANNEX 3: WORK PLAN 
 

Months Major Activities 
M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18

Phase 1: Preparation, Training and Mapping                   
Nomination of NPC                   
Setting up SC                   
Prepare Inception Report and organize national seminar with partners and stakeholders                   
Technical National Steering Committee Meetings                   
Procurement of Equipment for NFI                   
Analysis of NFI approach and harmonization of terms and definitions                    
National workshop on methodology for NFI                   
Assessment of PNF needs at national, regional and State levels                   
Training of field staff in three biomes                   
Prepare harmonised vegetation classification for landscape mapping                   
Workshop on vegetation and land use classification harmonization                   
Workshop on information needs                    
Construct Forest Inventory Information System                    
Letters of Agreement with national partners for mapping and field data collection                   
Mapping                   
Phase II: Field Survey                   
Field survey and materialisation of monitoring system                   
Supervision                   

Data quality control                   

Phase III: Data Processing and Reporting                   
Data checking and entry                   
Data Processing                   
Analysis of results with respect methodology (weaknesses and shortcomings)                   
Improve the NFI approach and establish national consensus around it                   
Reporting                   
Workshop on project findings and outline of follow up programme                    
Intervention of Consultants and Experts                   
TCDC Expert                    
National Consultant Forestry Inventory (13 months When Actually Employed (WAE))                   
National Biometrician and Data Processing Consultant                   
National Mapping and Remote Sensing Consultant                   
Forest Inventory Information System                   
Scientists for NFI Methodology Development ( 8 months WAE)                    
FRA Expert                   



ANNEX 4: TERMS OF REFERENCE FOR CONSULTANTS/EXPERTS 

Forest Assessment Consultant  (TCDC-1) 

Terms of Reference 

 
The Ministry of Environment through the “Programa Nacional Florestal” in its action for 
sustainable management of the extensive forestry resources in the country has taken recently 
an important strategic decision initiating the process to set up a system for national forest 
inventory and long term monitoring. The PNF created a multi-institutional Technical 
Committee (CT-IFN/BR), which is mandated to design and develop a cost effective and sound 
approach to national forest inventory. Over the last year and half considerable efforts were 
made to develop the approach and reach a national consensus around it. Workshops and 
meetings were held nationally with international participations helped identify the critical 
factors influencing the design of the proposed NFI approach in Brazil. Visits to other 
countries like Mexico and the USA clarified methodological issues. For implementation on 
the ground, the approach needs to be tested in terms suitability of the sampling design, 
working time in all phases, quality of the collected data, arrangements, partnerships, logistics, 
etc. This project is designed to test the approach in the six biomes of the country. The 
inventory will cover the forest areas as well as the threes outside the forest in the other land 
uses. The training aims to introduce the new approach to the field crews and homogenize the 
data collection. 

Under the direct supervision of the FAO Representative in Brasilia as budget holder and guidance 
provided by the Lead Technical Officer (LTO) at FAO Headquarters and RLC, the TCDC consultant 
will provide the technical assistance and support to PNF within MMA in the areas of planning of NFI, 
capacity building, institutional strengthening and landscape mapping. The main tasks of the consultant 
will be to: 

� Work with the national team from the PNF and related NFI Institutions to contribute  in 
review and adjustment of the inventory methodology, vegetation classification, and 
biophysical and socio-economic variables. 

� Assist in supervising interpretation of satellite imagery using the harmonised vegetation 
classification and the production of the landscape maps of the selected sites. 

� Prepare in collaboration with the national consultants and Backstopping experts from 
FAO, a training programme for the field personnel involved in the project and assist the 
PNF in implementing it.  

� Participate in implementing the training programme to the field crews and database 
personnel through the planned workshops and courses; 

� Assist PNF in purchasing, installing and using the equipment and supplies planned for the 
project; 

� In close collaboration with the national consultants, prepare a plan of the project activities 
and identify timely inputs from the project and the Government; 

� Provide supervision to the field crews during the survey and provide technical guidance as 
to homogenise data collection and best interpretation of variables and definitions. 
Frequent visits to all crews must be carried out throughout the assignment of the expert; 



� Work closely with the national forest information system consultant to develop and set up 
a database 

� Assist in encoding, validating and storing the field data; prepare functions for data 
processing and initiate data processing together with the Biometrician; 

� Assist in data analysis, reporting of findings and elaboration of the project terminal 
statement. 

Duration: 6 months 

Duty Station: Brasilia, Brazil with frequent field trips 

Qualifications: The Consultant should have a strong background in remote sensing, forest 
inventory design and planning. The consultant must be competent in forest information 
system development and information management and have confirmed experience in capacity 
building and project implementation.  

Languages: Portuguese and/or Spanish. English useful. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



National Forest Assessment Consultant (NC-1) 

Terms of Reference 

 
The Ministry of Environment through the “Programa Nacional Florestal” in its action for 
sustainable management of the extensive forestry resources in the country has taken recently 
an important strategic decision initiating the process to set up a system for national forest 
inventory and long term monitoring. The PNF created a multi-institutional Technical 
Committee (CT-IFN/BR), which is mandated to design and develop a cost effective and sound 
approach to national forest inventory. Over the last year and half considerable efforts were 
made to develop the approach and reach a national consensus around it. Workshops and 
meetings were held nationally with international participations helped identify the critical 
factors influencing the design of the proposed NFI approach in Brazil. Visits to other 
countries like Mexico and the USA clarified methodological issues. For implementation on 
the ground, the approach needs to be tested in terms suitability of the sampling design, 
working time in all phases, quality of the collected data, arrangements, partnerships, logistics, 
etc. This project is designed to test the approach in the six biomes of the country. The 
inventory will cover the forest areas as well as the threes outside the forest in the other land 
uses. The training aims to introduce the new approach to the field crews and homogenize the 
data collection. 

Under the direct supervision of the FAO Representative in Brasilia as budget holder and guidance 
provided by the Lead Technical Officer (LTO) at FAO Headquarters and RLC and in close 
collaboration with the TCDC expert, the national consultant will participate in the training of 
the project personnel, supervise project activities during his interventions. He/she will 
supervise the field teams, provide technical guidance to harmonize data collection and 
necessary logistical support, make preliminary contacts with the regional partners and 
administrative authorities. It is important that data collection by all teams is carried out 
homogeneously, without omissions and at the required level of reliability. The National 
Consultant will provide the technical assistance and support to plan the NFI, participate in the 
capacity building and landscape mapping. The main tasks of the Consultant will be to:  

� Work closely with the NPC and the TCDC expert to prepare a work-plan for 
implementation of project activities following the participatory approach where 
professionals, scientists, and stakeholders from the different involved sectors must be 
represented.   

� Work closely with the national personnel and international consultants and provide inputs 
for the elaboration of the training programme to be given to the national staff involved in 
the project and assist PNF in implementing it; 

� Participate in implementing the training programme to the field crews and database 
personnel through the planned workshops and courses; 

� Assist PNF in planning and servicing the workshops throughout the project and securing 
wide participation of different stakeholders from different sectors. 

� Work with the professionals from the different sectors and scientists and in close 
collaboration with the TCDC consultant to reach a consensus on the NFI approach and 
long term monitoring.  

� Assist in coordinating efforts of the PNF to define information needs and harmonise the 
vegetation classification. 



� Assist PNF in purchasing, installing and using the equipment and supplies planned for the 
project; 

� In close collaboration with the international consultant/experts prepare a plan of the 
project activities and identify timely inputs form the project and the Government; 

� Provide supervision to the field crews during the 8 to 9 months survey and provide 
technical guidance as to homogenise data collection and best interpretation of variables 
and definitions. All teams be closely followed during the start of the fieldwork; 

� Assist in organising field crew outputs and in filing them. 

� In close collaboration with TCDC consultant, assist in developing the national forest 
database, entering/storing the field data, preparing functions for data processing and be 
part of the data processing together with the Biometrician. 

� Assist in data analysis and reporting of findings. 

� Participate in preparing the project progress reports, the final report and the terminal 
statement. 

Duration: 13 months 

Duty Station: Brasilia with frequent travels inside the country 

Qualification: The Consultant should have at least MSc. Natural Resources Management or 
equivalent with more than ten (10) years working experience and a background in forest 
resources assessment design, planning and competence in information system management 
and have experience in capacity building and project implementation. 

Languages: Portuguese and English 



National Remote Sensing Consultant (NC-2) 

Terms of Reference 

 
The Ministry of Environment through the “Programa Nacional Florestal” in its action for 
sustainable management of the extensive forestry resources in the country has taken recently 
an important strategic decision initiating the process to set up a system for national forest 
inventory and long term monitoring. The PNF created a multi-institutional Technical 
Committee (CT-IFN/BR), which is mandated to design and develop a cost effective and sound 
approach to national forest inventory. Over the last year and half considerable efforts were 
made to develop the approach and reach a national consensus around it. Workshops and 
meetings were held nationally with international participations helped identify the critical 
factors influencing the design of the proposed NFI approach in Brazil. Visits to other 
countries like Mexico and the USA clarified methodological issues. For implementation on 
the ground, the approach needs to be tested in terms suitability of the sampling design, 
working time in all phases, quality of the collected data, arrangements, partnerships, logistics, 
etc. This project is designed to test the approach in the six biomes of the country. The 
inventory will cover the forest areas as well as the threes outside the forest in the other land 
uses. The training aims to introduce the new approach to the field crews and homogenize the 
data collection. 

Under the direct supervision of the FAO Representative in Brasilia as budget holder and guidance 
provided by the Lead Technical Officer (LTO) at FAO Headquarters and RLC, the Mapping and 
Remote Sensing Consultant will provide the training to the national personnel, planning and 
implementing the activities in connection with remote sensing and landscape mapping. The 
main tasks of the Consultant will be to: 

� Prepare an inception report and submit it to PNF and FAO for comments. 

� Examine the existing thematic maps on forestry, and other land uses and assess their 
quality in terms of thematic details, dates of production, methods of production, and 
precision. 

� Work on the IBGE to harmonise the vegetation classification with the internationally 
known classifications, terms and definitions for the landscape mapping based on the 
existing Landsat images. 

� Define specifications of the landscape maps to be produced and define the mapping 
method.  

� Provide training to the national team in mapping.  

� Oversee the interpretation of satellite images in the office and its checking in the field.  

� Validate the interpretation results, produce final maps based on the harmonised legend and 
generate the statistical results on areas of the different map units.   

� In close collaboration with FAO Expert, the National Forest Inventory Consultant, and 
TCDC Consultant, prepare amapping storage system. 

� Prepare and submit the final consultancy report describing the planned activities, the 
method followed for the landscape mapping, the training programme and the beneficiaries 
and the results of the mapping work. 

Duration: 6 months 



Duty Station: Brasilia with frequent travel inside the country 

Qualifications: The consultant should have at least M.Sc. in forest mapping using remote 
sensing techniques. The consultant should have at least 10 years experience in mapping 
related activities. He should be conversant with the knowledge of forest inventory, GIS, 
mapping and remote sensing. 

Language: Portuguese and English 
 



Forest Inventory Information System Consultant (IC – 3) 
 

Terms of Reference 
 

 
The Ministry of Environment through the “Programa Nacional Florestal” in its action for 
sustainable management of the extensive forestry resources in the country has taken recently 
an important strategic decision initiating the process to set up a system for national forest 
inventory and long term monitoring. The PNF created a multi-institutional Technical 
Committee (CT-IFN/BR), which is mandated to design and develop a cost effective and sound 
approach to national forest inventory. Over the last year and half considerable efforts were 
made to develop the approach and reach a national consensus around it. Workshops and 
meetings were held nationally with international participations helped identify the critical 
factors influencing the design of the proposed NFI approach in Brazil. Visits to other 
countries like Mexico and the USA clarified methodological issues. For implementation on 
the ground, the approach needs to be tested in terms suitability of the sampling design, 
working time in all phases, quality of the collected data, arrangements, partnerships, logistics, 
etc. This project is designed to test the approach in the six biomes of the country. The 
inventory will cover the forest areas as well as the threes outside the forest in the other land 
uses. The training aims to introduce the new approach to the field crews and homogenize the 
data collection. 
Under the direct supervision of the FAO Representative in Brasilia as budget holder and guidance 
provided by the Lead Technical Officer (LTO) at FAO Headquarters and RLC, the Forest Inventory 
Information System Consultant will provide the training to the national personnel, planning and 
implementing the activities in connection with the creation of the FIIS. The main tasks of the 
Consultant will be to 

1. Prepare an inception report and submit it to the PNF and FAO for comments; 

2. Collect and review comprehensively all existing forms of record keeping systems and 
relevant documents; 

3. Examine the existing data base systems, information management systems and computer 
facilities within MMA and other institutions if needed, etc, and propose actions for a 
unified system integrating the information produced by the project; 

4. Assist in specifying and procuring equipment and supplies for the FIIS; 

5. In close collaboration with the national counterpart personnel, design a preliminary 
database structure and present it for review and comments by concerned parties 
(professionals from forestry and other concerned institutions); 

6. Finalise the FIIS structure on the basis of comments/recommendations of reviewers; 

7. Set up a functional database and Forest Inventory Information System and train the 
national personnel on its design, operation and maintenance; 

8. Prepare a descriptive paper of the structure and functions of the database and the FIIS; 

9. Work closely with the Forest Inventory Consultant and the Biometrician to review 
existing volume tables and other functions for computation in the database; 

10. Prepare and submit end of mission report. 

Duration: 3 months 

Duty Station: Brasilia 



Qualifications: The consultant should have at least M.Sc. in information technology and a 
minimum of 10 years experience in database development and information management. The 
consultant should be conversant with the knowledge of forest inventory, forest statistics, GIS 
and remote sensing. 
Languages: Portuguese and good working knowledge of English 



National Biometrician and data processing Consultant (NC-4) 
 

Terms of Reference 

 

The Ministry of Environment through the “Programa Nacional Florestal” in its action for 
sustainable management of the extensive forestry resources in the country has taken recently 
an important strategic decision initiating the process to set up a system for national forest 
inventory and long term monitoring. The PNF created a multi-institutional Technical 
Committee (CT-IFN/BR), which is mandated to design and develop a cost effective and sound 
approach to national forest inventory. Over the last year and half considerable efforts were 
made to develop the approach and reach a national consensus around it. Workshops and 
meetings were held nationally with international participations helped identify the critical 
factors influencing the design of the proposed NFI approach in Brazil. Visits to other 
countries like Mexico and the USA clarified methodological issues. For implementation on 
the ground, the approach needs to be tested in terms suitability of the sampling design, 
working time in all phases, quality of the collected data, arrangements, partnerships, logistics, 
etc. This project is designed to test the approach in the six biomes of the country. The 
inventory will cover the forest areas as well as the threes outside the forest in the other land 
uses. The training aims to introduce the new approach to the field crews and homogenize the 
data collection. 

Under the direct supervision of the FAO Representative in Brasilia as budget holder and guidance 
provided by the Lead Technical Officer (LTO) at FAO Headquarters and RLC, the Biometrician will 
provide the training to the national personnel, planning and implementing the activities in 
connection with data processing and anlysis. The main tasks of the Consultant will be: 

� Prepare an inception report and submit to the PNF and FAO for comments  

� Review with the Forest Inventory Information System and database structure and provide 
input to adapt it to the data collection model.  

� Work closely with the inventory consultant to review the existing volume tables and other 
functions for computations in the database 

� Assist in encoding and validating the field data,  

� Provide training to the national team in data processing and analysis 

� Assist the national personnel in field data processing and analysis. 

� Prepare and submit final consultancy report 

Duration: 5 m/m . 

Duty station: Brasilia 

Qualifications: The consultant should have at least an M.Sc. degree in biometrics with a 
minimum 10 years experience in forest inventory data processing and analysis. 

Languages: Portuguese and English. 
 



FAO BACKSTOPPING  
 

Five Missions for a total of 9 weeks from FORM  
 
Under the supervision and technical direction of FORM and in collaboration with the national 
authorities, the Backstopping Officers from FORM will undertake periodic missions to provide 
support to the project as foreseen in the work plan. The Backstopping Officers will also provide 
technical assistance and guidance on aspects of: 
 

� National Forest Inventory methodology development including sampling design, 
classification system harmonisation and variables; 

 
� Landscape mapping; 
 
� Training of national personnel in the areas of forest and trees inventory and information 

management where required; 
 
� Field survey for data collection on forest and tree resources; 
 
� Data processing, information system development and reporting; 
 
� Supervise and interact with national and international consultant on the training courses; 

 
� Contribute to finalisation of the NFI approach based on the findings of the project 
 
� Overall technical supervision of project implementation and delivery at the national level; 
 
� Technical editing and clearance of project reports including the terminal statement 

 
 
FORM (5 missions for a total of 9 weeks) 
 

 
 

 
 



 
 

ANNEX 5: NFI METHODOLOGY - BRAZIL 

 
 

The project methodology involves the following phases:  

1. SAMPLING 
2. BASIC MAPPING 
3. MAPPING IN THE SAMPLE UNITS OF LANDSCAPE (UAP) 
4. FIELD DATA COLLECTION 
5. TIME AND COST OF MEASUREMENTS ESTIMATES  
6. BASIC DOCUMENTATION (preliminary field manual) ELABORATION AND TRAINING OF THE 
FIELD TEAMS 
7. DEFINITION OF PROTOCOL FOR QUALITY CONTROL 
8. ELLABORATION OF AGREEMENT DRAFTS 
9 ARTICULATION INVOLVING THE REGIONAL COMMITTEES  
10. DEFINITION OF P&D PROGRAM 
11. THE INFORMATION SYSTEM AND DATABASE FRAMEWORK. 
 
1. SAMPLING 

The sampling system planning for the National Forest Inventory (NFI) will consider, among others, 
the following aspects (BRENA, 1995): 

a) Brazilian NFI will be of multiple occasions, repeated every 5 years, to supply information and to 
monitor the current state of the forest resources, as well as the changes in time;  

b) it will deal with the particularities of the natural  and  planted forests. In conformity with the 
international experience, the Brazilian NFI will be structured using as basis two processes: 1) to 
estimate the population in time, it will be used the process of multiple occasions called Sampling 
with Total Repetition – STR ; 2) to distribute the sampling units, it will be used the Stratified 
Systematic Sampling (Natural Forests and Planted Forests), with the method of Fixed Area in 
Clusters and pos-stratification (by Biome, State, phytoecological Regions, etc). 

The systematic sampling will be organized to cover all the country, from a grid of 20 km x 20 km. 
In this project - inside of the test areas - it is intended to check the sampling points allocation also 
in the systematic way, following the same grid.  All line crossings in the grid will be visited by the 
field teams. Those that are located in areas of natural or planted forests will be object of the 
cluster installation and the survey of field information. For the measurement, it will be considered 
the woody and shrub formations remnants of the phytoecological regions (see definition at the 
glossary) and also isolated trees (trees outside forest) that are located inside of the cluster. 
Different classes of vegetation or different classes of land use observed inside of the sub-plots will 
be annotated in croquis using the relative distances to the initial point of the plot central axis. 

Thus, the sampling system will be structured to approach the natural and planted forests of the 
country by the installation of test-areas, defined to be located in the main phytoecological regions 
of each biome (Table 1 and Figure 1). In parallel it is intended to generate information that are 
close to the reality on land use and cover, by field work on all the sampling points. There will be 61 
clusters laid out in 11 test-areas (Figure 2). 
 



TABLE 1. SAMPLING UNITS DISTRIBUTION IN THE TEST-AREAS. 

 

Biome Test- 
areas 

Field team 
code 

Reference county Phyto-ecological Region Number of 
clusters 

Amazon 1 A Itaituba (PA) Broadleaf Amazon Rainforest (Ds) 12 

2 B Quixeramobim (CE) Woody steppic savanna (Ta) 6 Caatinga 

3 B Petrolina (PE) Steppic Savanna (T) 6 

4 B Ilhéus (BA) Broadleaf Atlantic Rainforest  - Northeast (D) 6 

5 C Bituruna (PR) Araucarian Forest (M) 6 

Atlantic 
Forest 

6 C Guaraqueçaba (PR) Broadleaf Atlantic Rainforest  - south (D) 6 

7 C Distrito Federal (DF) Park savanna (Sp) 6 Cerrado e 
Pantanal 

8 E Corumbá (MS) Forested Savanna (Sd) 6 

Pampa 9 F Piratini (RS) Wood steppe (Ea) 3 

10 C Capão Bonito (SP) Forest Plantation  (Pine) (R) 2 Forest 
Plantations 

11 D Buritizeiro (MG) Forest Plantation  (Eucalyptus) (R) 2 

Total 61 
 



 

 

 

FIGURE 1 – TEST-AREAS DISTRIBUTION 

 



 

 

 

FIGURE 2. DETAILS OF PLOTS LOCATION. 

 

The theoretical sampling design will consider that: 

a) the grid definition will be based on the DSG Topographic Maps scale 1:250,000 - 1° 00’ 

width x 1° 30’ length – which will be approximately 550 in total, each one covering 114 
km in width (North-South direction) by 144 km in length (East-West direction) and 
surface  of 16.416 sq. km (1.641.600 hectares).  The correspondent maps will be 
selected for each test-area.  

b) each sampling unit of this first step (Topographic Maps) will be divided in 41 square (20 
by 20 km) potential units, totalizing a surface of 400 sq. km (40,000 hectares), as a 
result of the application of a systematic sampling grid, where the line intersection 
determines 48 sampling points. 

c) the spatial location of the 48 sampling points - resulted from the systematic grid of 20 by 
20 km - will use the square division of 10 km by 10 km which is part of the maps. The 
squared division is originated by the UTM coordinates (E and N) as showed in Figure 3. 
Six points will be selected per test-area. Exceptionally, the Pampa Biome and the Forest 
Plantations will get 3 and 4 points, respectively.   



 

FIGURE 3 – Map scale 1:250,000 divided in 41 Potential Units 

 

For each four units selected previously, it will be allocated one 10km-sided square unit – 100 
sq. km (10,000 hectares), called Landscape Sampling Unit (UAP).  Those units will be allocated 
systematically, with its central point defined by the intersection of the 40 km by 40 km grid line, 
which is coincidental with the selected grid used in the previous step.  

 At the central point of the UAP (in the areas where it was allocated) and in each 20 km by 
20 km grid crossing point, a cluster, or block will be installed and will be constituted of four 
rectangular or circular sub-units, equidistant of the cluster central point.  The size (larger for 
Amazon and smaller for the other biomes) and shape (rectangular for natural and circular for 
planted forests) of the sub-units can vary.  The clusters´ shape will be the same, called “Cross of 
Malta”.  

Besides the desired homogeneity at the country level, there are advantages for the 
definition of a standardized sampling for the Brazilian IFN in the whole country, using the fixed-
area method, constituted by clusters subdivided in four sub-units:  

a) utmost operational easiness at the plot installation and field measurements level, without 
loosing statistical efficiency, at lower survey cost; 

b) it is the recommended design for large populations, with onerous access; 

c) it allows a spatial approach that benefits the dense forests of the tropical Amazon as 
much as the patchy forest at the Southern Region, when considering the wide-ranging of possible 
variation among then. 

 
Additionally, a socioeconomic survey will be carried out at each cluster neighborhood, aiming at to 
obtain qualitative and quantitative data and information about forest owners and their properties 
considering social, economic and cultural matters, and looking for to establish correlations among 
the use of the forest resources, the patchiness and the dynamics of land cover and the population 
socioeconomic profile. The methodology of the survey includes at first an inquiry on 
representatives of local community within the cluster test area neighborhood and, after that, the 
application of questionnaires to other individuals and/or organization/institutions. 
 



 
 
2. BASIC MAPPING 
 
For this project it will be used the Cartographic Information on Vegetation generated by a recent 
survey effected by the Project on Conservation and Sustainable Use of the Brazilian Biological 
Diversity (PROBIO), in the Brazilian different biomes, at the scale 1:250,000, using Landsat 7 ETM 
imagery acquired in 2002. These tasks will be based on spatialized data by Biome, what will allow 
recovering more detailed information on the vegetation remnants. 
 

For each area to be sampled, vegetation classes and other types of land cover will be identified 
using a SIG environment.  A spreadsheet will be generated showing the sample plots geographic 
coordinates and their corresponding biome and vegetation class so as to produce lists containing 
similar points in agreement with the diverse interest areas (ex., biome, phytoecological region, 
administrative region, State, city, etc), to support the planning activities of the sampling design. 

The field teams will need additional support information regarding the location and the sample 
units installation. For such, the mapping team will produce material in compatible scale, 
represented by maps and image-maps with information to help the identification and access to the 
sample point. More detailed maps will be available for some of the points, as described in item 3 
(Landscape Sample Units). 
 

All the vegetation mapping activities referring to this project will be executed by a team of the 
Brazilian Forest Service, with the technical support of the IBGE personal. 

3. MAPPING IN THE LANDSCAPE SAMPLE UNITS (UAP) 
 

The crossing points of the 40 km x 40 km grid obtained in the 1:250,000 Topographic Maps in 
each test area will be sampled by the establishment of a Landscape Sample Unit (UAP). The UAP 
will be a 10 km-sided square, with center in the sample point, totalizing a 100 sq. km area. Two 
UAP will be mapped for each test area (Figure 4). 

 



FIGURE 4 – LANDSCAPE SAMPLE UNIT LOCATION  

The selected size for the UAP meets a new approach of remote sensing advocated by FAO for the 
national forest surveys at the global level. The methodology is still being discussed by the 
specialists but, in summary, inferences on the forest resources will be taken on the basis of 
Landsat images and landscape plots of 10 km by 10 km, established in the crossing of "full" 
latitude and longitude degrees of all the continents in the world. It is expected that the UAP will 
meet this demand either for sample units effectively established at the 40 km x 40 km grid as well 
as for those established at the crossing degrees. 

For the Brazilian NFI point of view, refining the ground cover and vegetation classes through UAP 
is one primary objective. For this reason, beyond using the Landsat images 7 ETM already 
available in the MMA (PROBIO project), there is an intention of using images from better spatial 
resolution sensors. Possible alternatives include images of the Chinese-Brazilian satellite 
(CBERS).  Currently the CBERS program available sensors have spatial resolution of 20 m, but in 
March 2007 a new module with a sensor of 2.5 m spatial resolution is expected to be launched. 
Program CBERS foresees the free availability of images that cover the domestic territory each 26 
days. Other options regarding different sensors with available images for the test area also will be 
considered in this project. Thus, it is intended to check the influence of spatial resolution on 
discrimination and accuracy of the ground cover classes delimitation. Different algorithms for the 
automatic definition of polygons will also be tested (image segmentation).  The data processing at 
the UAP will include: 
 
- ground cover classes mapping (accuracy assessment and refining of the original base map); 
- Landscape metrics calculation (patchiness analysis); 
- patches crown cover classes;  
 

a) 0 – 5 % no-forest 
b) 5 - 10 % - other Forest classes 
c) 11 – 40 % - sparse cover 
d) 41 – 70 % - medium cover 
e) > 71% - dense cover 

 
 - environmental legislation suitableness of the UAP (through analysis of presence/absence of 
riparian areas and areas with legal use restriction due to steepness). The Brazilian Forest Code 
will guide the rule decision. 
 
4. FIELD DATA COLLECTION 

 

Natural forests clusters 

a) Amazon Biome 

The selected cluster design for the Amazon Biome is the called “Cross of Malta”, which is 
constituted by four sub-units 20 m wide by 125 m length, oriented in the the four cardinals points 
direction, keeping 30 m distance from the cross center, or 60 m between “arms” (sub-units) and 
155 m each arm spread.  Then, the total cluster length will be 310 m and the area of the cluster 
inclusion (or influence) will be 9.61 hectares (Figure 5). 

 Each cluster sub-unit will be divided in half, in the length direction, and in each side (and 
the B) it will be distributed 4 sub-samples for the natural regeneration survey and 25 basic units for 
the woody and shrub biodiversity and growing stock. The sub-samples of natural regeneration will 
have four distinct sizes and be distributed in each side of the sub-units.  The 25 basic units sizing 



100 m2 (24 of 10 m by 10 m and 1 of 5 m by 20 m) are designed for the forest stock survey, and 
will consider all the individuals with DBH (diameter at breast height) equal or larger than 20 cm. 

 

 

FIGURE 5 – DESIGNED CLUSTER AND SUB-UNITS FOR THE AMAZON BIOME 

b) Atlantic Forest, Cerrado, Pantanal, Caatinga and Pampa 

 The designed cluster for natural forests as well as for the other woody vegetation types 
that compose other biomes will be also the Cross of Malta, consisting of four sub-units with 20 m 
width by 50 m length, guided in the direction of the four cardinals points, keeping 30 m of distance 
of the cross center, what gives to each “arm” a total length of 80 m, or either, 160 m spread, and 
an area of inclusion of the cluster of 2.56 hectares. Exception will be made to biome Caatinga, 
where the length of the cluster sub-unit will equal 20 m. 

The cluster sub-units will also be half divided in the length direction and, in each side, 3 sub-
samples designed for the natural regeneration survey will be distributed plus 10 basic units 
designed to the woody and shrub biodiversity survey and growing stock.  The sub-samples of 
natural regeneration will be also of three distinct sizes (Figure 6). 



 

 



 

FIGURE 6 – DESIGNED CLUSTER AND SUB-UNITS FOR ALL BIOMES, EXCEPTUALIZING 
THE AMAZON BIOME 

Forest Plantations cluster 

The designed cluster for Forest Plantations will be also the Cross of Malta, constituted by 4 
circular sub-units, with 500 m2 surface each, corresponding to a radius of 12.61 m.  The 4 sub-
units will be distributed at the edges of the Cross of Malta “arms”, keeping a distance between 
them of 60 m, what represents a total length of each arm of 55.22 m and, as consequence, a 
110.44 m spread, what determines an area of inclusion of the cluster of 1.22 hectares.  The sub-
unit possesses a concentrical circular sub-sample with 10 m2 of surface (radius of 1.78 m) 
designed for the natural regeneration survey. In the main sub-units (500 m2), in normal conditions, 
all individuals with DBH (diameter at breast height) equal or larger than 5 cm will be measured 
(Figure 7). 

 

 

 
 

 

 

FIGURE 7 – DESIGNED CLUSTER FOR FOREST PLANTATION 

 

Cluster field location 

The clusters will be located in the field with GPS guidance, using UTM coordinates of each sample 
point obtained from georeferenced maps and also using the image-map as support material. 
When the cluster is coincidental with the UAP, a more detailed map will be available for the plots 
location in the field. 

Measurable variables 

 

• For each sample unit, “metadata” obtained from the mapping, tables and ancillary maps will be 
generated. Example of metadata is: plot number, state, city, latitude, longitude, phytoecological 
region, geology and geomorfology, climatic seasonality, special areas (conservation units; 
aboriginal and military areas); 



• The main  variable to be collected in the register units are: vegetal formation, relief, soil type, 
average steepness, ground use, DBH, total and commercial heights, genus / specie, stem 
quality, health condition, cartesian coordinates of each tree; 

• Some non-forest species will be analyzed due to its importance in the forest biodiversity, and 
other species could be added in the successive surveys in agreement with the demand and 
the opportunity.  Some indicator species that might enter in the list are: xaxim (Selowiana 
dicksonia), invasive species, different species of bamboos like Merostachys sp, (Poaceae), 
lianas, and Bromeliaceae; 

• Some equipment acquired for this project will be tested for data collection in the field, 
including: data collectors (handheld or palmtop); GPS with SIG software; laser hipsometers; 
laser distanciometers, etc; 

• In the socio-economic surveys, a questionnaire adapted from the ones used by FAO will be 
utilized, considering the social, cultural and regional specificities of the Brazilian population. 

 
5. MEASUREMENT TIME AND COST ESTIMATIVES 

Each cluster selected at the different test areas will be object of an evaluation of time (including 
travel and effective time used for the measurement) and the total costs. Thus, it is expected to get 
subsidies to establish and adequate schedule and budget for the different strata to be sampled in 
the IFN occasion. 

6. BASIC DOCUMENTATION AND TRAINING FOR THE FIELD TEAMS 

elaboration of the basic documentation for the field teams  

Aiming the standardization of the terminology used in the ground cover and vegetation classes; 
the common names and respective scientific names; the data description (variables) and plots 
metadata, as well as consolidating the correct identification of the forest types in the field, a 
glossary and a dichotomic key (based in macromorphic characters) will be elaborated, 
respectively, to be used by the field teams and data processing teams.  To establish the field 
procedures standardization, a manual will be elaborated based on the contents of the field teams 
training courses. Such manuals will contain the details of the sample units measurements and/or 
observation protocols of the units, always considering the specificities of each biome. 
 

The socio-economic questionnaire will be elaborated with objective questions related to the 
property and forest use, being sufficiently concise to allow the application of, at least, two 
questionnaires during the sample unit measurements. 

Field team training  

The Forest Service team or its partner institutions will promote training for the field teams, giving 
courses on the use of the field manual and procedures to be adopted to install and measure the 
sample units for each biome. There will be also training for the application of questionnaires in the 
field and processing of the UAP images. 

 
7. PROTOCOL DEFINITION FOR THE QUALITY CONTROL 

During all the collection and data processing, quality control protocols will be elaborated by the 
coordinating team and collaborators. Later, during the NFI execution, these protocols will be used 



by the NFI partner institutions, for monitoring the sampling activities in the installed plots, 
application of questionnaires in the field and processing of the UAP images. 

8. AGREEMENT DRAFTS ELABORATION 

The agreement with the NFI executing institutions must contain the minimum requirements in 
technical, legal and financial terms, necessary to the task accomplishment.  In the scope of this 
project, the technical criteria to compose the contract draft will be: specifications on minimum team 
and qualification of technical team, infrastructure, evidence of experience in forest inventories, 
adequacy to the security norms and rules in the field work and availability of individual protection 
equipments for the field teams, ethical behaviour and social and environmental responsibility. 
Moreover, the contracts must contain detailed information on the work methodology and products. 

9. REGIONAL COMMITTEES ARTICULATION 

In this project it is intended to stimulate the regional advisory commissions creation. A meeting for 
each administrative region of the country will be organized (North, South, Centre West, Northeast 
and Southeast), to divulge the project and to establish the first contacts for the formation of five 
Regional Technical Commissions.  

These events will be organized, trying to involve identified potential partner institutions to reach the 
demands of the NFI in regional and State scale. It is expected that the commissions will be 
composed by representatives from the Forest Service, State environment agencies, research and 
education institutions, IBAMA, among others. By suggestion, the number of participants should be 
proportional to the number of States from each region. 

The national advisory commission, in turn, will be formed by the coordinating team of the project. 
In the future, by the NFI implementation, the national commission will be formed by members of 
the Brazilian Forest Service, representative of the regional commissions and invited technicians. In 
the same way, from the moment that the regional commissions are structuralized and legalized, 
the States commissions will be formed. 

10. R&D PROGRAM DEFINITION 

Considering that the national forest inventories, currently, present a R&D component to supported 
the demands appeared during its execution, is intended that this project define the priority lines of 
the research program  for the first cycle of the IFN in terms of subjects, sites and potential 
partners.  

According to this demand, in the creation of the National Forest Service Law, it was foresaw the 
establishment of the National Forest Development Fund, that among other attributions, will be 
destined to foment research and technological development in forest management. Some lines of 
research initially identified include subjects related to geostatistics, biometry, remote sensing, 
image digital processing, carbon capture, volume equations, among others. 

11 INFORMATION SYSTEM AND DATABASE STRUCTURE 

The information management must have a central base, of which will emanate procedures, 
standards and data accessibility needed to the implementation of the NFI. The central base is 
necessary also for processing and analysis in the country level, as well as serving as the 
repository of the NFI data.  



In this project the Database will keep the test-areas surveyed data and will verify data redundancy 
and inconsistency. 

The Database will be composed by the collected field data in different electronic formats as 
electronic spreadsheets, satellite imagery, cartographic maps, thematic maps in vector format and 
raster images and will be stored in the coordinating institution of the project. 

All the system, as its databases, must have complete and updated Metadata documentation 
according to the Dublin Core Resource Description (DC) standard and ISO-19115, as they 
constitute a set of applicable norms to the management of the digital information. 

This resource aims to shape and to filter the access, terms and conditions for the use, 
authentication and evaluation, preservation and interoperability of the system.  

The system will hold the following modules: inventory planning; processing of the data; image 
processing; spatial analyses; complementary processing; marketing, divulgation and interactivity 
 
 


