
FAO’s Support to FAO’s Support to 

National Forest Monitoring and AssessmentNational Forest Monitoring and Assessment

NFMA,26 November 2008
Mohamed Saket

Decision-making is informed, better coordinated across sectors, 

transparent and participatory

FAO Support to National Forest Monitoring and Assessments 

(NFMA)
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� Why FA O supports NFMAs

• FAO Mandate

• Data status on forests in developing countries

• National decision-making requires timely and reliable information

• FAO response to needs/requests

� How  do w e generate such information
• Process of planning Forest Inventories

• Information on Key Indicator from Strategic (National) Forest Inventory (NFMA)

• NFMA: Implementation process

• FAO Response to Needs/Requests

• NFMA: Land use classe s, attributes and targeted precision

• Methodology

� NFMA Experience on costs

� Outputs of NFMA, basis for policy analysis

� NFMA: Achievements and Costs 2000 – 2008 and beyond

� Where does FAO support NFMAs ?

� More information on NFMA programme
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• COFO, 2001: Countries strongly called on FAO to 
strengthen national capacity for conducting 

national forest assessments and building forest 
information systems 

• IPF, IFF and UNFF

FAO Mandate

The Organization shall collect, analyse, interpret and 

disseminate information relating to nutrition, food and 

agriculture. In this Constitution, the term "agriculture" 

and its derivatives include fisheries, marine products, 
forestry and primary forestry products

Why FAO supports NFMAs
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15% Forest cover

with NFI

(14 countries)

77% of f.c.

only by RS

(74 countries)

8% of f.c.

w ith partial FI 

or no data

(54 countries)

Data status on forests in developing 

countries (FRA 2005)

Why FAO supports NFMAs ?
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Sustainable management & 
use of forestry resources

Dialogue for national policies, strategies, national forest 

programmes & international reporting

Quality data, information & knowledge at national level

National assessment of forest 
resources & environment

National decision-making requires timely and reliable information

Socio-economic Survey
Forests, People & Livelihoods

National Development Plans

Overall Socio-economic Development

Feedback
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� Harmonize information framework

� Improve knowledge
- State of resources 

- ALL benef its of forests & TOFs

- Uses & users of resources

� Improve information management systems

� Monitor long term trends

� Support national policy dialogue, strategy 

development, national forest programmes & 

international reporting towards SFM

� Demand driven

FAO response to needs/requests
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Process of planning forest inventories

Def inition of  
Objectives

Variables, Terms 
& Def initions,   

Reference Units 

and Sampling 
Frame

General 

Approach to NFI: 

Survey Design 

Alternatives

- Sampling design

- Plot Configuration                             

- Forest Types/Land use classes

- Data collection model

- Field forms

- Data base/data processing

-Strategic 

(National)

Operation -planning 

- management

(limited area)

- Information on main indicators 
including change and trends: 
LULUCF, REDD, +

- Broad information  (Social, 
economic, environmental) = 
indicative

- Sampling design and intensity 

function of information 
required  and population 

characteristics (size, 
distribution) 

-Sampling designs ..... .

- Specific approach for 

purposive inventories.

- Sy stematic or random single 
plot sampling. Stratified, 
multistage, multiphase, PPS, 
etc) + High resolution 

remote Sensing

- Scope and type of 

information depend of NI 
objective e.g. purpose of 

management, research, 
wood industry, etc.

How do we generate such information

FAO’s Support to FAO’s Support to 

National Forest Monitoring and AssessmentNational Forest Monitoring and Assessment
Key Indicators and other useful information from 

Strategic (National) Forest Inventory (NFMA)

� Area of land uses and forests

� Gross and commercial volume estimates in forests and trees

� Biomass and carbon stocks estimates in forests and trees

� Biodivers ity (Tree species richness)

� Change and trends of land use and forests, and their attributes (volume, 

biomass, carbon)

� Monitoring REDD (deforestation and degradation and driving forces)

� broad (indicative) information  (Social, economic, environmental)
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NFMA: Land use classes, attributes and targeted precision

Indicative 
information

(acceptable for few 
parameters)

.................................

Secon
dary.

Primary
4th Level: 
National

Indicative 
information

(accept able for 

some paramet ers)

Perennial 

crop

Annual 

crop
Grassland

Barren 

land
MixedEucalyp tusPineDeciduousBro adleaved

3rd Level: 

National

Lower (high for 
some 

parameters)
CultivatedNatural

Wooded 
grasslands

ShrubsPlantedNatural
2nd Level: 
National

HighOLOW LForest
Global 
classes

Target 
precision of 

NFMA
Land use classes and attributes

Class 
level
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NFMA: Implementation process

24 - 36 months

Implementation 
Data 

Processing
Reporting

Policy
AnalysisDesign 

Participatory
process

Inter-

departmental 
collaboration 

within FAO

International 

Experts 

(advisory 
group)

Collaboration 
with 

research/ 

universities 

National 

Experts / 

stakeholders

NFMA / ILUA
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NFMA: Methodology

Systematic Cluster (4 plots) All Land 

uses
• Land use area 

• LU change
• Causes of change
• Forest attributes

• TOF attributes

• Products & services, uses, 

users, management

• Wall-to-wall

• Sampling  

• Land use area

• Spatial distribution of 

forests/land uses 

• Fragmentation

• Monitoring changes/ 

trends (time series)

Plot layoutGrid Coverage InformationN
F

M
A

A

P
P
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O
A
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Field 
Sampling

Remote 

sensing
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Plot

F1

Trees and forest types/land use classes 
distribution within a plot

F2
7m

Y-axis

-6m

X-axis
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Plot starting point

Plot central line
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Field Data collection

Direct Measurements

Direct observations

Local interviews
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Causative agents 

Health condition 

Stem quality 

Commerci al height 

Total height 

Year since cut 

Diameter height 

Dbh

Coord Left or right 
axis 

Coord. Along plot 
axis 

Species sci enti fi c 
name

Species local name

Stump 

Tree No 

LUS No 

Tree 
measurements

Variables

� Collected at different levels

� Includes:

� State of resources 

(biophysical variables)

� Management of resources

� Uses and users of resources

� Other (values, environmental 

problems...)

� Geo-referenced data

Awareness of 

legislation 

Change reason 

Trend 

Frequency 

End-use 

Child labor

Gender bal ance 

Organization level 

User rights 

Harvester/User 
Rank 

Harvester/User 

Supply trend 

Demand trend 

Confli cts 

Species ranking 

Species 

P/S Ranking 

Product/servi ce

cat egory 

Variables
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Scope of ILUA

ILUA
(Forest, TOF, 

crops, 

livestock, etc)

NFMA 
(Forest & TOF) + Other land uses =

+

…..

FAO’s Support to FAO’s Support to 

National Forest Monitoring and AssessmentNational Forest Monitoring and Assessment

Remote sensing 

� Wall-to-wall mapping (forest 
types/ land use)

� Sampling : 

� Monitoring changes/ 
trends (time series)
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Harmonized Land use / Land cover classification

Total country 
area

Forest
Other wooded 

land
Other land

Natura l

Inland water

Forests with natura l 

and ass isted nat ura l 
regenerat ion 

Forest 
plantations

Broadleaved

Coniferous

Broadleaved

Coniferous

Bam boos -

palms

Cultivat ed 

Barr en land

Grassland

Mars hland

Annual 

crop 

Perennia l 

crop

Pastur es

Shrubs

Wooded 

gras slands

Fallow

Mixed

Mixed

Bui lt-up 

area

WetlandsTerrestr ia l

Swamp 
forest

Mangr oves 

forest

Global classes National c las ses
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Carbon stocks & 

Carbon stock changes

Area & Area change by Forest Type 

and Land Uses

Land use/cover map

Areas of change in 
forest cover/status

Outputs of NFMA, basis for policy analysis

FAO’s Support to FAO’s Support to 

National Forest Monitoring and AssessmentNational Forest Monitoring and Assessment

NFMA and Biodiversity

Invasive species distribution                

Acacia auriculiformis - Bangladesh

Invasive species distribution                

Eucalyptus camaldulensis -

Bangladesh

Area by Forest Category (%)

93%

3% 1% 2%1%

Broad-leaved Forest Coniferous Forest

Mixed Forest Bamboo/boho Formation

Mangrove

Tree species richness

Cameroon
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NFMA feeds into global FRA

xxUser’ rights
xxProducts 

xForest fire

xxForest and tree health 
xxBiodiversity (tree species)

xManagement & silviculture

xxO rigin of forest and trees

xForest characteristics

xxdesignation

xxO wnership

xxEtc...... .... ..... ...

xxPopulation activities
xxPopulation dynamic 
xxServices

Policy analysis

xxEn vironmental problems

xxCarbon per land use category 

xxBiomass per land use category

xxVolume per land use category

xxExtent of forest, other wooded 
land & other land

TOFForestAttributes

Policy and legal framework T14

Forest fires T9

F. establishment & reforestationT5

Forest characteristicsT4

Forest designation & managementT3

F.rest ownership & mgment rightsT2

Public revenue collection and expenditure T17

Education and research T16

Institutional framework T15

EmploymentT13

Wood removals and value of removalsT11

Forest designation and managementT3

Forest ownership and management rightsT2

NWFPs removals & value of  removalsT12

Forest fires & O ther disturbances
affecting forest health & vitality

T9 
&
10

Carbon stockT8

Biomass stockT7

Growing stockT6

Extent of forest & other wooded 
land

T1

Corresponding FRA Tables

N

F

M

A
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NFMA Experience on costs

2.41.23.68.24.51.6Cost per km2  (US$)

3,2612,61417572,87932085,290Cost per Sample unit (US$)

23.713.838.513.329.629.5International TA

8.815.36.78.57.27.7% of management from total

253222272429% of fieldwork from total

0.8150.5800.5201.0680.5001.169Total budget (Million US$)

250206296371156221Sample size  (Tracts)

AverageCameroonBangladeshNicaraguaHondurasZambiaItems
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NFMA: Achievements and Costs 2000 – 2008 and beyond

≈ 100

Over next 10 years, FAO could assi st every significant tropical 

country to develop capability to carry out a national asse ssment

≈ 50Requests for NFMA from 27 countries

504 NFMA projects in pipeline  including NFI Brazil

11NFMA projects underway in 9 countries

5NFMA projects completed in 9 countries over last 8 years

EstimatedActual

Cost (US$ million) 
NFMA projects

1007572672%

65,899,0004,797,00037,429,00017,390,0004,939,0001,344,000Field

100332147%

9,751,0003,205,0002,000,0004,546,000

Support to FAO 

HQs capacity (*)

TotalsGovernmentGCPUTFTCPRPTF

(*) FAO: 25%;       SIDA: 56%;        Finland: 7%,      South Korea: 8%;     Netherlands: 2% ;       Norway: 2%
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Where does FAO support NFMAs ?
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Further information on NFMA

http://www.fao.org/forestry/site/nfma
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NFMA: Publications

• Field Manual – Approach to NFMA/ILUA

• Various working papers

• Countries’ reports, e.g. final report of findings, 

policy briefs, policy analysis, formulated policies

• Knowledge reference:

www.fao.org/forestry/site/nfaknowledgeref/en

• Website: http://www.fao.org/forestry/site/nfma/en/

• Promotional brochures on NFMA and related 

themes
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NFMA: Staff

FAO Regular programme

– Mohamed Saket 

Project staff

– Dan Altrell

– Mikko Leppanen

– Anne Branthomme

– Rebecca Tav ani

– Carla Ramirez 

– Marco Piazza

– Hyung Kwang Kim

– Otsuka Masahiro

– Antonella Sorrentino

• Rodrigo Rodas, TCDC, Guatemala

• Carlo Consolacion, TCDC, Philippines

• Michel Bassil, TCDC, Lebanon

• Selmi Khemaies, TCDC, Tunisia

• Leif Lyckeback,  Sweden

• Richard Sláby, Czech Republic

• Soren Dalsgaard, Denmark

• Others (tbi)

HQs Field
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Thanks!Thanks!Thanks!Thanks!


