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• FAO supporting Forest Monitoring
Mandate

• FAO’s national forest monitoring and assessment programme
Brief introduction 

• The Voluntary Guidelines on National Forest Monitoring

• The Open Foris Initiative
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FAO SUPPORTING NFIs

FAO mandate

FAO Forestry

When the FAO was
established, one of its core
functions was to collect,
analyze and disseminate
information on agriculture,

forestry and fisheries.

This is still the case and stems
from the simple but powerful
belief that better information
leads to better decisions,
which lead to better actions.
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FAO mandate

FAO Forestry

• Long history at FAO (from the 50’s)

FAO SUPPORTING NFIs
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GLOBAL FOREST RESOURCES ASSESSMENTS (FRA)

FAO mandate

FAO Forestry

22 countries
with repeated

NFIs 

FAO has been monitoring the world's forests
at 5 to 10 year intervals since 1946.

The Global Forest Resources Assessments
(FRA) are now produced every five years in
an attempt to provide a consistent approach
to describing the world’s forests and how
they are changing.

The Assessment is based on two primary
sources of data: Country Reports prepared
by National Correspondents and remote
sensing that is conducted by FAO together
with national focal points and regional
partners.
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FAO mandate

FAO Forestry

45 countries
with NFI

84 countries
only by RS

22 countries
with repeated

NFIs 

GLOBAL FOREST RESOURCES ASSESSMENTS (FRA)
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FAO’s NATIONAL FOREST MONITORING AND ASSESSMENT PROGRAMME

FAO Forestry

Strengthen national capacities 

for long term 

forest monitoring and assessment

• The National Forest Monitoring and assessment 
programme was created in 2000 with the aim of:

Brief introduction
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Example text

•This is an example text. Go ahead an replace it with your own text. 

•This is an example text.

•This is an example text. Go ahead and replace it with your own text. 

Example text

MAIN WORKING AREAS

FAO Forestry

Awareness 
raising 

&
Knowledge 

sharing

Partnerships 

& 

Networking

Development of 
cost effective & 

pragmatic 
methods & tools

Capacity 
Building: 
Technical 

support to 
countries’ NFI

FAO NATIONAL FOREST MONITORING AND ASSESSMENT PROGRAMME 
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VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

• During the Twenty-First Session of the Committee on Forestry (COFO21),

held in September 2012, member countries recommended that FAO

continue to support countries to strengthen national forest information

systems and requested FAO to “work in close collaboration with member

countries and relevant organizations to prepare a set of voluntary guidelines

on national forest monitoring, which takes into account the requirements for

REDD+ reporting and is in line with the principles and goals of the Forest

Instrument”.

FAO Forestry

FAO NATIONAL FOREST MONITORING AND ASSESSMENT PROGRAMME 
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• The aim of these Voluntary Guidelines is to assist with the creation 

and operation of NFMSs. The guidelines include good practice 

principles, guidelines and a general framework

• The voluntary guidelines is intended as a technical reference for

governmental bodies in charge of forest monitoring, educational and

research institutions, the public and private sectors, and members of

civil society concerned with national forest monitoring

FAO Forestry

VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

FAO NATIONAL FOREST MONITORING AND ASSESSMENT PROGRAMME 



z

• The Voluntary Guidelines are based on the experiences and lessons

learned of FAO member countries and past and present FAO forest

monitoring projects and initiatives, as well as inputs provided at a

number of international workshops and technical meetings held

between 2012 and 2015. Valuable contributions and advice have also

been received from a number of institutional partners and

stakeholders.

FAO Forestry

VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

FAO NATIONAL FOREST MONITORING AND ASSESSMENT PROGRAMME 
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VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

FAO Forestry

• National forest inventory (NFI) is commonly used to 

describe the technical process of data compilation and 

analysis of forest resources from a multitude of data 

sources, including field inventories and remote sensing, to 

estimate relevant forest characteristics at particular points 

in time. 

• National forest monitoring (NFM) is a much more 

comprehensive process that includes the assessment, 

evaluation, interpretation and reporting of data and the 

derivation of information, usually from repeated 

inventories, that allows for the monitoring of change and 

trends over time



z

VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

FAO Forestry

National forest monitoring system (NFMS), 

comprises the people, institutions and resources that implement national 

forest monitoring at the country level in collaboration with other stakeholders. 

Generally, a NFMS is led by a governing body responsible for its 

conceptualization, planning and execution within a clear and well-defined 

mandate, based on the principles and elements introduced in the FAO 

voluntary guidelines on NFM
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VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

FAO Forestry

Governance principles

Principle 1: Country ownership and responsibility

Principle 2: Legal and policy basis

Principle 3: Landscape view

Principle 4: Institutionalization of NFM

Principle 5: Research infrastructure and capacity building

Scope principles
Principle 6: Participatory discussion process

Principle 7: Satisfaction of national information needs

Design principles

Principle 8: Integration of and consistency with existing information sources

Principle 9: Flexible approach

Principle 10: Multi-purpose approach

Principle 11: Feasibility including cost-efficiency

Data principles Principle 12: A well-defined data and information-sharing policy

Overall principles
Principle 13: Credibility through transparency and quality

Principle 14: Collaboration at the international level

Principles of the Voluntary Guidelines on National Forest Monitoring



FAO Forestry
Core elements in a NFMS and the general relationship between NFMS and 

data collection cycles
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VOLUNTARY GUIDELINES ON NATIONAL FOREST MONITORING

FAO Forestry

4.1. Mandate
The implementation of a NFMS requires a clear political mandate, which can only be issued by a government 
body. Mandates also usually imply the definition of a vision, goals, targets and available resources, including 
budget, personnel and infrastructure among others. In some cases, legal regulations are also necessary, for 
example, to facilitate access to private land to conduct field inventories. 

The NFMS mandate shall include:

a.The scope, goals and targets of the NFMS, which should be specific and measurable – covering both the short 
and long-term.

b.A clear designation of responsibilities and functions for all entities involved in achieving the objectives and 
targets of the NFMS, with normally a single principal coordinating entity.

c. If the NFMS is implemented in a decentralized manner, a principal entity can harmonize, coordinate and 
maintain consistency between decentralized entities.

d.Explicit commitments to impartiality, freedom from undue influence or potential conflicts of interest that may 
lead to biased/compromised results.

e.Specification of the means, including resources (human, financing, infrastructure etc) for implementing the 
NFMS.

Element Element Description

Basic components
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Free and Open Source Tools and Methods for 
Data Collection, Analysis and Reporting

OPEN FORIS INITIATIVE

TOOLS

www.openforis.org
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For Office
Collect desktop is a flexible tool for 
office or field camp based 
inventory data entry. Customizable 
validation rules minimize data 
entry errors and feedback reports 
help to identify potential problems.

For Field
Collect Mobile is an easy to use 
Collect client for mobile Android 
devices. Entering the data already 
in the field can significantly 
improve the quality of the data and 
reduce time needed for data 
cleansing.

For Fast Delivery
Collect Earth is an interactive image 
interpretation tool which uses 
Google Earth interface. Collect 
Earth allows you to collect land 
cover and land use  information in 
the fastest possible way and with 
minimum GIS experience.
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Main Features

● Easy-to-use interface for complex surveys

● Survey designer

– From scratch/using template

– Validation rules

● Data entry interface generated automatically

● Standard workflow: entry, cleansing, analysis

● Server / desktop
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Variable types:

Boolean: check/un-check

Code: refers to  Code lists

Coordinate:

Date: entered in dd/mm/yyyy format

File: allows to upload a file (eg. photos, notes, etc.)

Number: numeric value (integer or real)

Range: allows to define a numerical range

Taxon: from species Species list

Text: allows to add free text

Time: entered in hh:mm format

General info

LC classes, admin regions, ..
Species listsSampling sitesLC classes, admin regions, ..
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 Field-data collection using Collect survey

 On-the-fly validation

 Export collected data to Collect Desktop

 Android 4+ devices

 Support large, complex, surveys

 Simple and efficient to use

 Optimize for field use

 Use device camera and GPS

 Focus on data quality

 Data safety

 Validation in the field

 Integrated code and species lists

 Easy backups

 No transcription of handwritten forms
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Visual interpretation tool for land use/cover classification
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Stand-alone or server based

•Stand-alone
– Collect Earth uses a single-file database (SQLite) to store/fetch 

the data

– The data can be exported into XML

– A user can gather data from several operators (through the 
XML files) and import it into his Collect Earth instance to 
combine it

•Server-based
– Collect Earth uses a server database (PostgreSQL)

– All operators connect to the same database

– Collected data available to all operators
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Geo-synchronized
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Business intelligence
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Advanced features

With Google Earth Engine



Easy Import 
Calc is a fully customizable tool for 
facilitated data analysis.  You can 
import data directly from Collect, 
import external equations and build 
complex processing chains.

Sub headline

For experts and end-users 
Calc is designed for both experts 
and end-users. Whereas the 
experts can build the processing 
chains, end users can just hit play 
and repeat the calculation 
processes. 

Reporting
Calc results can be presented using 
Saiku Analytics. This allows easy 
reporting and presenting the 
results in both tabular and 
graphical form.  

TITLE
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•On the advantages of Calc:

• Open-source software (no license fees)
• Excellent linkage between R and Saiku, meaning that queries can rapidly be 
visualized, facilitating data analysis
• Allows user to visualize how the calculations are done according to the 
implemented sampling design (visually links meta data to database)
• Uses R Studio, which is also open source and one of the most widely used 
statistical software
• Transparent. Demystifies the work behind the calculation – the user is able to 
see all of the metadata and the processing chains utilized
• Allows for greater institutional memory
• Workspace easily shared
• Helps user organize outputs by automatically generating a folder with all R 
scripts which one can then customize



zOn the developments to come:

• Greater automatization/streamlining of tool - with click of button user gets to R 
Studio
• Examples to be included on how to calculate error estimations for different 
sampling strategies
• Repository of workspaces will be developed to be used as templates (with 
standardized variable names) meaning that a country can automatically process 
results for most basic outputs
•.csv files will be able to be imported into Calc
• Allometric feature to be added which helps user to select the most suitable 
allometric equation available for a given dataset



thank you!

FAO Forestry  | www.fao.org/forestry


