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Basic Glossary

Monitoring
A process of regular periodic, quantitative or qualitative measurements or
observations of a set of parametervariables for identified use (assessment).

Assessment

A process of analysis and synthesis of information for identified use of
information (reporting), focusing on actions, and situations and trends of stocks,
goods, and services of forests along egiglal, social and economic

dimensions.

Reporting

A process of dissemination of results for identified use (policy, planning and
management actions at various levels) to achieve progress towards sustainable
forest managemefgFM).

Sustainable foreshanagement

The stewardship and use of forests and forest lands in a way, and at a rate, that
maintains their biodiversity, productivity, regeneration capacity, vitality and

their potential to fulfill, now and in the future, relevant ecological, economic

ard social functions, at local, national, and global levels, and that does not cause
damage to other ecosystems (MCPFE; FAO).

Database
One or more structured sets of data, managed and stored as a unit and generally
associated with software to update andrygtiee data.

Information system

An integrated combination of computer hardware, software and databases used
to view and manage information. Information systems are also called database.
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Executive Summary

The Japadf unded project AStrengthening

Mo

Reporting on Sustainable Forest Management in AsiaP(GEC NT/ 988/ J PN)

was implemented from April 2006 to December 2010. The project aimed to
facilitate harmonization of forest MAR in the AdRacific region. It consisted

of: (i) global activities to develop overall frameworks and guidelines, based at
FAO-Headyuarters from 2006 to 2007; and (ii) regional/national activities to
support countries6 activities in 1i
guidelines, based at the FAO Regional Office for Asia and the Pacific (RAP) for
the whole project period.

Twenty-seven countries nominated focal points, out of which 13 countries
collaborated intensively with the project for pilot MAR activities on
development of national Criteria and Indicators (C&l) systems, reporting
harmonization with reference to the GlobBbrest Resources Assessment
(FRA), improvement of field inventory, database management systems,
stakeholder networking, and other subjects of forest MAR. The project also
collaborated with ASEAN to support development of ASEAN C&l reporting
systems and fonats, and the Secretariat of the Pacific Community (SPC) to
build a subregional MAR network and elaborate field inventory techniques for
Pacific I slands, building on FAQOO&s
and Assessment (NFMA). The project orgaal 14 major workshops with
collaborating organizations on planning and 4t@dn review, reporting
harmonization, forest inventories, satellite monitoring, and database
management.

The project made considerable efforts to strengthen harmonized forest MAR
systems in the AsiRacific region with a series of regional and national training
workshops on MAR and pilot activities in selected countries. The countries
could improve knowledge and skills on thematic MAR activities through pilot
MAR activities with treir own initiatives. It will be necessary to intensify
follow-up efforts with other related programes (e.g. NFMA, FRA, UN
REDD, etc.) in prioritized thematic topics. Countries will have to continue to
elaborate and mainstream MAR policies and prognesninto overall national
forest policies and programes with various national stakeholders and
international organizations, to enhan8&M and facilitate effective budget
allocation. FAO is also expected to follow up and include MAR activities in its
regular pogrammes or other Trust Fungrojects. The MAR project was aimed

at overall development of MAR aspects at the initial stage, while fallpw
programmes would focus on specific thematic subjects for more intensive
technical assistance to countries andrarorganizations.

man






1. Introduction

FAO i mpl emented t he trust fund pr oj «

Assessment and Reporting ( MAR) on
(GCP/INT/988/JPN) at the Headquarters and the Regional Office for Asia and
the Pacific (RAP) from April 2006 to December 201Dhis project was
financed by the Government of Japan. Twesdyen countries and two regional
organizations nominated focal points for the project, out of which 15 countries
and two organizations collaborated more intensively with the project through
implementation of national or regional forestated MAR programmes. These
programmes focused on improvement and harmonization of forest reporting
systems, development of sateliiased or fieldevel forest monitoring
systems, and updating of foréstormationsystems. The project also interacted
with international stakeholders involved in forest MAR and other fostated
reporting processes to discuss the harmonization of forA& Bystems at the
internationallevel. The project was implemented in s#ocollaboration with
major FAO programmes involved in forest MAR processes, especially the
National Forest Monitoring and Assessment (NFMA), the Global Forest
Resources Assessment (FRA), Global Land Cover Network (GLCN), and
recently the United Nations &jramme for Reducing Emissions from
Deforestation and Forest Degradation in Developing CountriesREND).

The MAR project has documented and analyzed forest MAR systems at
national, regional, and international levels, national needs and capacities in th
Asia-Pacific region, asvell as trends of internation#vel developments. A
technical synthesis of these complex project activities is necessary to capture
the outcomes and lessons learned for planning similar activities in the future.

This report fist aims to synthesize all the work undertaken by the Project. It
further attempts to review technical aspects of activities in the MAR project
through analyzing outcomes of national, regional and international activities.
The report analyzes the projecindages with related key international
programmes, and results of individual pilot regional or national activities and
their relationship with international programmes or guidelines on MAR. The
report concludes with an evaluation of the effectivenesseoMAR project in
achieving its overall objectives to improve and harmonize fostated MAR

in the Asia and the Pacific region.

Su



2.  Outline of the MAR project

2.1. Background

The United National Conference on Environment and Development (UNCED)
in1992devel oped a set of fAForest Principl
implementation of SFM globally in conformity with multiple functions and
values of forest resources. The Collaborative Partnership on Forests (CPF) has
followed up this task by further romoting the development of forest
monitoring, assessment and reporting (MAR) for SFM, recognizing that such
MAR should be simple in reporting and actioriented both at the international

and national levels. At the international level, it should prowigigortunities to

share experiences among countries and other stakeholders and to identify
actions that could be taken at various levels to support SFM. At the national
level, it should catalyze national discussions, analyses and actions that promote
SFM. Hnally, at all levels, the MARshould help to clarify the contribution of
forests to the global environment and to human-beihg (FAO/GoJ 2006).

There is a need to harmonize and improve international reporting on forests to
reduce reporting burdens eountries and improve the efficiency and utility of

such monitoring and reporting. Many international and regional processes,
including the Global Forest Resources Assessment (FRA) of FAO, request
international reporting on different aspects of forestsrothe same aspect of
forests but with varying definitions. The extent and quality of national
responses to these efforts vary among countries as well as among the processes.
In most of the countries such monitoring and reporting are not related to policy
development and planning, thus reducing their utility.

Current national forest information systems in most of the Asian and Pacific
countries are underdeveloped and-noloust, lacking necessary and consistent
information. They do not have sufficient eajity and necessary linkages to
promote SFM. The current regimes of forest management in Asian and Pacific
countries do not necessarily have positive correlation with sustainability. The
quality and extent of the information base (national forest invesidiFIs) for

MAR vary widely among countries in Asia and the Pacific. Farelstted MAR
processes in most of the countries, therefore, are underdeveloped, poorly
implemented and not linked to the development of forest policies and the
national planning mcesses. This poor state of MAR in the region further
worsens the spatial and temporal inefficiencies of the forest management
regimes in Asian and Pacific countries.



2.2.

Objectives and expected outcomes

The main objective of the project is to develoglabally harmonized forest
related national MAR system that directly contributes to the improvement of
SFM. The project plans to initiate a system of regular and scientific collection,
analysis, and reporting of forestlated information. This should kmupled

with enhanced access and sharing with civil societies to facilitate better
informed nationalevel decision making and improved formulation of forest
policies and management planning (FAO/GoJ 2006).

Specific objectives of the project include:

a.

Develop national and regional networks to share information,
experience and knowledge within and among countries in the Asia
Pacific region.

Coordinate harmonization and broadening of national MAR systems in
the region.

Identify information neds on forests through national networks with a
linkage to international policy dialogues on global issues like
biodiversity, soil conservation, and climate change.

Mainstream forestry at the national level through strengthening linkages
among forest, mvironmental, social and economic policies and
accounting.

Facilitate the integration of SFM with overall sustainable development
processes in these countries.

Disseminate information on forests and forestry development to all
national stakeholders

Expected outcomes and activities at global and national levels include:

)l

Current status and issues to be tackled regarding MAR on SFM are
identified, andneasures are taken to resolve those issues.

Globallevel

- ldentifying and prioritizing keyinternational programmes,
processes, protocol and institutions that demand national
reporting, which are relevant to MAR and are important for the
Asia region.

- Initiating the process to develop project linkages with identified
key international programes, processes, protocol and
institutions.

- Identifying and prioritizing key project countries in the Asian
region.



Nationallevel

- Establishment of MOUs with selected countries, including
nomination of National Project Coordinators and setting up of
National Steering Committees.

- Identification of major stakeholders in MAR on SFM in the
selected project countries and at the reditanael.

- Conducting studies and training workshops at regional; sub
regional and national levels for raising the awareness of
relevant national personnel, developing country reports using
the framework and the guidelines to review the information,
and identification of issues and measures relating to MAR for
SFM.

Approaches to compile, assess and report relevant information on forest
management, in accordance with internationally and/or regionally
developed systems, are bettaderstood; and stepaken to incorporate
them into existing national information management framework.

Globallevel

- Developing an international framework to review and analyze
the available national, regional and global information for: (i)
description of the current nahal status of forests, along
ecological, social, economic and institutional dimensions of
forests, that is appropriate to understand the interactions with
national and international contexts in which forests reside; and
(i) identification and prioritizabn of the national issues to be
tackled as regards MAR on SFM.

- Developing an internationally harmonized set of technical
guidelines for establishment of national and regional MAR on
SFM, that is compatible with the various international
processes, inatling rationale, definitions of terms, alternative
approaches for information compilation, and alternative
approaches for policy assessment and review.

Nationallevel

- Organizing regional, sutegional and national level workshops
to initiate establishent of an effective national and regional
MAR on SFM with initiation of activities like: (i)
harmonization of definition of terms; (ii) identification of
alternative approaches for data compilation and review; and (iii)
building capacities by providing alinative basic
methodologies for review of forest policies and linking them
with national planning processes.



2.3.

Approaches to incorporate relevant information on forest management
into forest policy assessments and review processes bater
understood andteps taken to implement them.

Globallevel
- Developing a set of internationally harmonized elements or
variables for a database that may facilitate the implementation
of MAR through appropriate description of the status and
development of trends infflest management.

National level
- Organizing regional, sufegional and national level workshops
to promote the establishment of a national and regional database
of information on internationally harmonized elements or
variables that facilitatappropriate description of the status and
assessment and review of trends in national forest management
and policies.

Informationsharing networks, for enhancing effectiveness and
development of the MAR, are developedirernational andational
levels.

Globallevel
- Developing an informatiosharing network for enhancing
effectiveness and development of the MAR among global,
regional, and national focal points of various fomesated
international processes.

National level
- Organizing regionalsubregional and national level workshops
to facilitate the development of an informatisimaring network
of regional and national focal points.

Approaches

The projectwas formulated to accomplists objectives in two phases. The
Development Phase spreads over the first two years of the project and focuses
on: (a) international activities like the establishment of linkages with forest
related processes and the development of a globally harmoingzedwork,
guidelines and database structure, including pilot testing in some countries; and



(b) a set of national activities that initiate and facilitate the implementation of
the harmonized MAR on SFM.

The Implementation Phase spreads over the remdimiag years of the project
period and its detailed design was finalized on the basis of a review of the
activities and outputs of the first phase. This phase focuses on the
implementation of the harmonized MAR on SFM, including facilitation in the
establshment of a database at the national level in selected project countries
within the Asia and the Pacific region through training, reviews, studies,
workshops and expert consultations.



3.  Global/regional activities on forest monitoring,
assessment and repting (MAR) i1 International
contexts of forest MAR harmonization

This section describes the overall MA®ated processes at FAO and other
international organizations, with which the MAR project was formulated
drawing on their documents.

3.1. Situations d MAR at the global level

3.1.1. FAO

Programmes of FAO related to forest MAR include the Global Forest Resources
Assessment (FRA), National Forest Monitoring and Assessment (NFMA),

Global Land Cover Network (GLCN), and Measurement, Reporting and
Verification (MRV) under the UNREDD programme (Reducing Emissions

from Deforestation and Forest Degradation). The MAR project had vital
interactions with these programmes in technical orientations to countries,
wher eas it had to make aadd sitimtionseimt s t o
national MAR development and harmonization.

Forest Resources Assessment (FRA)

The Global Forest Resources Assessment (FRBased on data that countries
provide to FAO in response to a common questionnaire. FAO then compiles
and anafses the informati on, and presents
forest resources and their changes over time. Over the years, the scope of the
assessments has gradually expanded. The first assessments were focused on
wood supply in response to fearsaowood shortage after the Second World

War. Today, the assessments have a much wider scope, providing a holistic
perspective on global forest resources, their management and uses. By
addressing seven broad topics aimed at monitoring progress to8Rjshe

Global Forest Resources Assessments proviadeable information to policy
makers in individual countries, to international negotiations and arrangements
related to forests, and to the general public.

The seven broad topics, also known as the thematic elemeBiEMyfare as
follows (FAO/FRA 2010):
(i)  Extent of forest resources and their contribution to the global carbon
cycle
(i)  Forest health and vitality
(iiiy  Forest biological diversity



(iv)  Productive functions of forests

(v) Protective functions of forests

(vi) Socioeconomic functions of forests

(vii) Legal, policy and institutional framework related to forests

National Forest Monitoring and Assessment (NFMA)

The need for improvingational forest monitoring systems is overwhelming as

the demand for information has never been greater. Upon request, FAO
supports countries in their efforts to close this knowledge gap by implementing

field inventories and establishing forest informatianer vi ces. FAO
programme to support holistic and cost efficient national forest monitoring and
assessment (NFMA) has been active since 2000 in a growing number of
countries. What started as a series of pilot projects has now developed into a
full-scale spport programme for national forest monitoring and assessment
(NFMA) and integrated land use assessments (ILUA) (FAO/NFMA 2010)

The NFMA provides a basis for natioflalel analysis and planning, broadens
the knowledge base on forestry in a country, emuances national capacities to
monitor land uses and trends. Statistical rigor makes it possible to aggregate
findings at the national level, thus creating new knowledge that outlines
interactions and interdependencies between forests and other land uses

The methodology is based on natieitle sampling and field data collection.
While fieldwork is the backbone of the inventory process, remote sensing is
used as a complementary tool to map land uses and land use changes on full
cover or a sample basis. Hate feasible, ecological zoning can be used to
stratify and intensify the fieldwork in critical areas. In the NFMA, a systematic
sampling of a tract, a langse section, plots and sphots is applied for field

data collection with permanent stratificati@ccording to ecological zones.
Clustered plots and nested plots are included in the sampling system. Field data
are recorded on site with the help of people who have local knowledge.

The assessment method is based on systematic sampling, applyingitimits
nested plots and subplots to inventory different paramef€igure 1).
Inventory data are collected in the sample units by field teams with the
involvement of local people who provide information on forest resources,
dependence, utilization andhanagement. Global Positioning System and
current technological tools assist the fieldwork. Some countries also include
additional parameters focused on household surveys that are used to gather a
range of livelihood data. This data may then be analyzethbgnal experts to
identify policy relevant indicators that can aid national level decisiaking.



Plot end point

. 20 v Sampling unit (tract)
O
N
13
Plot
= =
2|-1o
g Tract X,Y coadina’es/ lKITI
| L — Plot central line
(+10m) Deadwood
)ransect (DT)
10m
ORE Subplots |
Plot starting point \ D o

Circular \Litter Rectangular
subplot (CSP) subplot subplot (RSP)

(SPL)

Figure 1. NFMA Sampling DesignTemplate

Global Land Cover Network (GLCN)

In 2004, FAO and the United Nations Environment Programme (UNEP), with
the financial and technical support of the Government of ltaly, created the
Global Land Cover Network (GLCN) to develop a global collaboration for
facilitating a fully harmonized approach to preparation of reliable and
comparable land cover and land coebange data for use in local, national and
international initiatives. Objectives of the GLCN include:

0)

(if)
(iii)
(iv)

(v)
(vi)

Harmonize land cover definitions, classification systems, mapping
and monitoring specifications.

Develop standards for global mapping.

Initiate building of a global database.

Promote outreach initiatives on development methodologies and
applications of land cover data.

Provide advisory services.

Function as an international, politically neutral and-fleotprofit
clearinghouse for lah cover information at global and regional
levels (FAO/UNEP 2010).



Asiacover

The Development and Applications of a Mytirpose Environmental and
Natural Resources Information Base for Food Security and Sustainable
Development in South East AsigAsiacover) was initiated in 2002 for
preparation of a regional, standardized land cover map and-pughbse
natural resource database. It was also designed to support the development of a
decision support system for an integrated approach for envirdgamen
monitoring, food security, and sustainable development in South East Asia
(countries participating in Phase |: Cambodia, Lao PDR, Malaysia, Myanmar,
Thailand, Vietnam, China Main (Yunnan)). Furthermore, the integration of
biophysical data with socieconomic information will serve as a decision aid
for environmentally sound decisianaking. Its immediate objectives are:

- to establish a regional network of institutions concerned with land cover
mapping, land use planning, natural resource assessrf@dssecurity
and environmental monitoring (in cooperation with UNESCAP);

- to define a set of common standards (land cover classification, data base
structure, map geometry, cartographic standards -smcinomic
variables etc.) to be used for the projegplementation; and

- to develop a regional Wetmased GIS Information System and database at
the scale of 1:25000 or better containing biohysical and socio
economic data relevant to food seguand sustainable development

In Asian countries, naihal training and harmonization workshops were held in
China, India, Mongolia, and Vietnam to help elaborate national land cover
maps.

Measurement, Reporting and Verification (MRV)

FAO supports countries on technical issues related to forestry and the
dewlopment of cost effective and credible Measurement, Reporting and
Verification (MRV) processes for emission reductions under the REDD+
(Reducing Emissions from Deforestation and Forest Degradation). At the
international level, FAO fosters improved guidanon MRV approaches,
including consensus on principles and guidelines for MRV and training
progranmes.

One of the key elements for REDD+ implementation is the development of
transparent, comparable, coherent, complete and accurate measurement,
reporting and verification (MRV) national systems. These systems are a
guarantee that Parties will effectively meet their respective mitigation
commitments underthe new UNFCCC mechanism which would include

REDD+ (UNREDD 2010) . The solutions Ppr opo:
proposal for national MRV systems are compliant with the requirements of the
Intergovernmental Panel on Climate Change (IPCC), developed at thetreques
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of the United Nations Framework Convention on Climate Change (UNFCCC),
and reflect the most common and robust approaches currently used by Annex |
countries.

The framework proposal aims to explain the concepts of REDD+ requirements
under the UNFCCC andescribes all the elements of a fully operational MRV
system that follows IPCC guidance with the objective of guiding countries
towards developing a National GHG Inventory to report on REDD+ activities.
As such, the framework proposal provides the basistrategically strengthen
in-country technical capacities in relevant institutions.

Ultimately, the outcome of the MRV system will be to support countries to
develop theimational forest GHG@nventory to report on REDD+ activities to

the UNFCCCSecr et ari at . The |1 PCC6s most con
estimate GHG emissions by relating information on the extent to which a
human activity takes place (activity data, AD) to coefficients that quantify the
emissions or removals per unit activity (esno; factors, EF(Figure 2). In
response to this, the Measurement and Reporting components of the proposed
MRV system consist of the following three components: (a) a Satellite Land
Monitoring System to assess activity data on forest area and foreshareges;

(b) a National Forest Inventory to assess emission factors on carbon stocks and
carbon stock changes; and (c) a National GHG Inventory to estimate and report
anthropogenic emissions by sources and removals by sinks.

Emission and removals from forests
Context IPCC basic method

IPCC elements activity data land emission factors GHGSs emission
representation carbon stock changes and removals

em elem Satellite Land National Forest National GHGs
sy st € ents Monitoring system Inventory Inventory

Operational  wall-to-wall
system based on satellite g National inventory for the
remote sensing data, with San;pllng syls(tirrh lﬁafta on LULUCF sector developed
a sampling approach to carban chl '0' ah are?t following the reporting
assess historical ;ar ot" PObes to:P‘C; 1':'3'; requirements of the
deforestation and orest.bypes ¥ s Annex-l  Parties under

degradation rate (FAO- Sod Pers fSporting UNFCCC..
FRA) requirements.

NFI based on continuous

Figure 2. The three basiccarbon-related MRV components and
their relation to the IPCC guidelines

11



Finally, countries will each need to establish an institutional body responsible
for the coordination of administrative and technical arrangements, the overall
guality of reported estimates, monitoring of safeguards and the successful
implementation of REDD+ policies at the national level.

3.1.2. Major international/regional reporting processes

United NationsFramework Convention on Climate Change (UNFCCC)/
Intergovernmental Panel on Climate Change (IPCC)

1  UNFCCC reporting guidelines

The core elements of the national communications for both Annex | and non
Annex | Parties are information on emissions and removals of greenhouse gases
(GHGs) and details of thectivities a Party had undertaken to implement the
Convention. National communications usually contain information on national
circumstances, vulnerability assessment, financial resources and transfer of
technology, and education, training and public anesenbut the ones from
Annex | Parties additionally contain information on policies and measures
(UNFCCC 2010).

I  The 2006 IPCC Guidelines

The 2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006
Guidelines) were produced at the invitation tbé UNFCCC to update the
Revised 1996 Guidelines and associated good practice guidance which provide
internationally agreed upon methodologies intended for use by countries to
estimate greenhouse gas inventories to report to the UNFCCC (IPCC 2006).

Natioral inventories contain estimates for the calendar year during which the
emissions to (or removals from) the atmosphere occur. Where suitable data to
follow this principle are missing, emissions/removals may be estimated using
data from other years applyingppropriate methods such as averaging,
interpolation and extrapolation. A sequence of annual greenhouse gas inventory
estimates (e.g. each year from 1990 to 2000) is called a time series. Because of
the importance of tracking emissions trends over tirnanties should ensure

that a time series of estimates is as consistent as possible.

The 2006 Guidelines provide worksheets to assist with the transparent
application of the most basic (or Tier 1) estimation methodology. The following
greenhouse gases arevered in the 2006 Guidelines, having global warming
potentials (GWPs) identified by the IPCC: carbon dioxide fC@nethane
(CHy); nitrous oxide (MNO); hydrofluorocarbons (HFCs); perfluorocarbons

12



(PFCs); sulur hexafluoride (S§; nitrogen trifluoride NF;); trifluoromethyl
sulfur pentafluoride (SIEFRs); halogenated ethers; and other halocarbons not
covered by the Montreal Protocol.

The 2006 Guidelines also provide information for the reporting of the following
precursors: nitrogen oxides (NOx), ammor(idHs), nonmethane volatile
organic compounds (NMVOC), carbon monoxide (CO) andusutlioxide

(80,), although methods for estimating emissions of these gases are not given
here.

Conservation on Biological Diversity (CBD)

The objective of nationakporting is to provide information on measures taken

for the implementation of the Convention and the effectiveness of these
measures, helping various stakeholders to analyze current situations and gaps
and formulate adequate action plans (CBD 2010).

United Nations Forum on Forests (UNFF)
Monitoring, assessment and reporting is one of the six principal functions of the
Forum. At UNFF's first session, countries identified three areas related to this
function:
(a) progress in implementation of the IPF/Ipfoposals for action;
(b) progress towards sustainable management of all types of forests; and
(c) review of the effectiveness (i.e., of the international arrangement on
forests).

Countries further agreed that voluntary reporting to the Forum would begin at
the second session of UNFF with a focus on implementation of the IPF/IFF
proposals for action. UNFF1 did not, however, decide upon guidelines or a
format for national reports t&JNFF2. At UNFF2, the Forum requested the
UNFF Secretariat to develop a suggested reporting format.

Voluntary reports to UNFF are designed to be useful planning tools for
countries. The reporting process is intended to help countries assess their
progressn implementing IPF/IFF proposals for action, analyze lessons learned,
identify gaps and obstacles that the country might wish to address, and catalyze
enhanced cooperation and coordination on forests among government agencies
and other stakeholders inetltountry. The reports are intended to help identify
actions that may be taken at regional and international levels, including by
UNFF, to facilitate countries' efforts to achiesyEM.

ITTO Criteria and Indicators (C&I)

The ITTO pioneered the developmenitcriteria and indicators (C&l) for the
sustainable management of natural tropical forests in the early 1990s and has
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continued to provide leadership in their review and improvement in partnership

with FAO and other organizations. The purpose of the ITTRD is to provide

member countries with a tool for monitoring, assessing and reporting changes

and trends in forest conditions and management systems at the national and
forest management unit (FMU) levels. By identifying the main elements of

SFM, the C&lprovide a means of assessing progress towards SFM and the

| TTO Objective 2000, which is ifito enh
implement a strategy for achieving exports of tropical timber and timber
products from sustainabl yThemformaiend sour
generated through the use of these C&I will help communicate more effectively

the status of efforts towards SFM.

3.1.3. Global initiatives on forest and carbon monitoring

Group on Earth Observation (GEO)

The Group on Earth Observatio(GEQO) is coordinating efforts to build a
Global Earth Observation System of Systef@EOSS. The GEO is a
voluntary partnership of governments and international agencies, launched in
response to calls for action by the World Summit 2002 on Sustainable
Dewelopment and by the G8 leading industrialized countries. It provides a
framework within which these partners can develop new projects and coordinate
their strategies and investments.

The Forest Carbon Tracking Task (GEO FCT) has been established teot suppo
countries wanting to establish national forelsange, carbon estimation and
reporting systems (GEO/FCT 2010). It will facilitate access to -tenm
satellite, airborne anich situ data, provide the associated analysis and prediction
tools, and create the appropriate framework and technical standards for a global
network of national forest carbon tracking systems. The task follows the
guidelines set out by the UNFCCC. Its outputdl Wwe available to support
interested countries in their efforts to implement the Convention. The task is
being carried out by a partnership of GEO member governments, key UN
bodies, space agencies, the science community and the private sector.

Multi-resaurce forest inventory: A case of Carbolnvent as a reference

The UNFCCC aims at stabilizing the concentration of greenhouse gases (GHG)

in the atmosphere. The IPCC has prepared Guidelines for Parties to the
UNFCCC to compile inventories of GHG emissions amiovals, including in

agriculture, forestry and other lawde activities. When preparing these
inventories, Parties should have in pla
which is based on sound science and follows the principles of transparency,

14



consi stency, and verifiabil iodo-thearwhi, | eeasat

accurate as possible, and eeffective.

Carbolnvent provides methodologies for combining different data sources and
methods towards an improved estimation of carbon stbekges in forests at

the national and European levels, for the purposes of the United Nations
Framework Convention on Climate Change, and the Kyoto Protocol. The
methodologies obtained within Carbolnvent will be useful to national inventory

agencies, alling an improved quality of nationr#EU-level GHG reporting.

Collaborative Partnership on Forests (CPF)

The Collaborative Partnership on Forests (CPF) is a voluntary arrangement
among 14 international organizations and secretariats with substantial
progammes on forests (CIFOR, FAO, ITTO, IUFRO, CBD, GEF, UNCCD,
UNFF, UNFCCC, UNDP, UNEP, ICRAF, World Bank, and IUCN) (CPF 2010)
(Figure 3). The CPF's mission is to promote the management, conservation and
sustainable development of all types of forest arehgthen longerm political
commitment to this end.

The CPF Portal on Forest Reporting was designed to help users find
information related to national reporting on forests to various international
organizations, institutions and instruments. The portal is maintained by FAO in
close collaboration with othenembers of the CPF Task Force on Streamlining
ForestRelated Reporting. To help reduce the reporting burden on countries and
improve efficiency of reporting, members work to reduce and streamline
reporting requests, synchronize reporting cycles, harmodita collection
methods, increase

data comparability

and compatibility,

and facilitate the =
accessibility and Wodkd Agralresiry Casire
flows of existing f@ﬁ%’é N
information.  The o ()
process to harmonize ) UNEP
forestrelated f’a )

definitions is closely
linked to the
activities of the CPF.
The definitions
included are highly
relevant to the Forest
Resources
Assessment. Figure 3. Member organizations of CPF




3.2. Activities/products under the MAR project at the global level

With reference to the above initiatives at FAO and various other organizations,
the MAR project implemented the followingtavities at the global and regional
levels.

3.2.1. Manuals/guidelines

Guidelines for national networks on harmonization of MAR

The main objective of establishing a national network of fenelated
stakeholders in a country is to enhance the capadtiésefficiency of the
national MAR systems. It aims at harmonizing, streamlining and improving
forestrelated knowledge and information management at the national level
through regular, technical and thematic dialogues; and better coordination
among varias stakeholders, coupled with enhanced access and sharing with the
civil society. Some other objectives of the national network include provision of
better information on a regular basis and improvement of linkage of MAR with
national forest policies andamning. The national network assumes that best
contributions come from the forestlated agencies and individuals at the
national level and what is needed is to connect to what is known and make it
available to all. Further, that an open institutionaliemment stimulates and
encourages improvement (FAO 2006: 19).

The principles for the national network are ownership and-rekdint
maintenance by countries, efficient and economized management, open and
transparent for all foreselated stakeholdersintegration with ongoing
programmes and activities, and regular and multidisciplinary consultations for
sharing of information. The network should be established within a forest
related organization, inviting all wiling natiorldvel forestrelated
st&keholders. The network should take advantage of information technology
such as webpages and other available media to become visible and inform about
its establishment and activities. The webpage should be added to the existing
forestrelated country webgtand regularly updated for the benefit of the civil
society at large. The webpage should provide links to relevant technical
expertise within the network and associated agencies, technical materials, and
information on opportunities for building capac#ti@and better avenues for
work. The network should organize technical and thematic meetings regularly
to focus on priority topics. It should also develop and maintain its link with
various forestelated national, regional and international agencies and
processes, by exchanging information and expertise during meetings or other
events. Network meetings should be organized in conjunction, or back to back,
with other national meetings so that time and resources are economized while
the presence and particigatiof the members are maximized.
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Manual on Deforestation, Degradation, and Fragmentation Using Remote
Sensing and GIS

After analyzing the basic concepts of deforestation, forest degradation and
fragmentation as well as their agents, causes and consequences, a manual was
produced that presented: techniques for remote sensing of deforestation,
degradation, and fragmentation, including the availability, accessibility, and
affordability of remote sesing data and their recent advances; methodology to
assess and monitor deforestation, degradation and fragmentation using remote
sensing and GIS; data basis and modeling; cursor operations and image display
as well as magnification and overlay operatiosing the ERDAS imagine; and
materials for handen exercise on opening a raster file, view menu on view
window, spatial modeler to create NDVI imagdfigure 4), image
classification; and change detection of coastal vegetation (Tejaswi 2007).

Description of the Model Maker Tools

Use this tool to select items on the Model Maker page. Once selected, these graphics (or text) can be moved or deleted.
Click and drag a selection box to select multiple elements. Multiple selected elements can be dragged to a new location
as a unit. You can also use the armow to double click on any of the graphics below to further define their contents.

»

|

Creates a raster object, which is a single or layer-set of raster data typically usad to contain or manipulate data from
image files.

‘M..."

Places a vector object, which is usually an Arc/Info coverage or an Annotation layer.

%

“peicr

Creates a matrix object, which is a set of numbers arranged in a fixed number of rows and columns in a two-
dimensional aray. Matrices may be used to store numbers such as convolution kernels or neighborhood definitions.

= |

g

Creates a table object, which is a series of numeric values or characier strings. A table has one column and a fixed
number of rows. Tables are typically used to store columns from an attribute table, or a list of values which pertain fo
1| lindividual layers of a raster layer-set.

H

Creates a scalar object, which is simply a single numeric value.

Sax

/}I Creates a function definition, which are written and used in the Model Maker 1o operale on the objects. The function
l'_; \definition is an expression (like "a + b + c”) that defines your input. You can use a variety of mathematical, statistical,

nraiba) Boolean, neighborhood, and other functions, plus the input objects that you set up, to write function definitions.

" Use this tool to t objects and functi together. Click and drag from one graphic to another to connect them in
D ﬂ\eor@rmeya:etobepmoeasedm!remotbl Tocbbieamchonsmp}yd:d(anddtagmmeopposiedrm
(from the output to the input).

Cuvarmd
A Creates descriptive text o make your models readable. The Text String dialog is opened when you click on this tool.

Figure 4. Model maker tools in spatial modeler

A GIS Prime on How to lllustrate Spatial Data and Information Generated
through National Forest Inventories

This study shows an example of application of GIS to illustrate how data and
information generated in NFIs can be managed and displayed to decision
makers tdoetter understand the outcomes of NFIs. The study was based on data
and information from the NFI of Lebanoandbuilding on the National Forest
Assessment (NFA).
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The report describes
empirical methods  of gs
building a GIS pilot data
model based on existing]
NFI data and information{ &
through: identifying data
for the NFland GIS model
(processed NFI data
national NFI  statistics
including forest cover/land i =
use maps, and auxiliary GI¢§ =

datasets); creating a GI¢uuus
connectionto data in NFI

database applicatior
(Figure 5); creating NFI
map features in the GIS* == =

(creating features in dcts,
plots, and sulplots;
grouping, multiplying and positioning the graphics of the tract features);
creating themes for tracts, plots, sulbts, landuse sections, trees, and
reference points; and linking NFI map features with NFI data tables (Salinas
2007).

Figure 5. F171 Tract attributes form

Survey of NFIs in Asian countries

The project conducted questionnaire surveys on NFls in 19 Asian countries in
early 2007 (FAO 2007: 2429-47). Although a few countries have a long
history of forest inventories since the colonial periods, most countries have
relatively shorter experience in NFI. A number of countries use remote sensing
data for nationalevel forest cover assessment. Ottitean the more advanced
countries, few of them can obtain data regularly due to the lack of financial or
technical capacities. Sampling methods, sampling intensity, tree measurements
and data collection for other variables vary among countries, dependthgio
experiences and capacities as well as outcomes of technical assistance by other
countries. Only a few countries can continue NFI at permanent sample plots,
whereas many countries face limitations in intensification and increase of plot
surveys. Thg have to strengthen capacities for collection of data for thematic
variables such as carbon and biodiversity.

Based on the survey, a regional network of experts on NFI was proposed during

the NFI workshop in Beijing in 2007. However, the network wadunattional
due to the lack of clear initiatives from countries and funds.
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Survey of forest monitoring in Pacific countries

The project also conducted surveys for eight Pacific countries in 2007 (FAO
2007: 50). Countries have experience in utilizing reagnsing imagery and
GIS to produce forest cover maps with some thematic information, but few of
them can conduct remote sensing surveys regularly. Few countries are well
experienced in NFIs or field plot surveys partly due to their dispersed
geographicallocations. Even more advanced countries find it difficult to
continue field surveys on a regular basis.

Based on the survey and initial workshop, participants recommended the
development of a suiegional network for MAR for Pacific Island countries
(PICs), which is being developed through several pilot MAR programmes
initiated by the SPC.

3.2.2. International/regional workshops

The following are summary outcomes of regional workshops organized under
the project.

Inception Workshop Strengthening Maitoring, Assessment and Reporting on
Sustainable Forest Management in Asia

An inception workshop on
the MAR project was
convened in Sapporo, Japal
24i28 July 2006, in
collaboration  with  the
Forestry Agency of Japan,
ITTO, INBAR, and the |8
FAO-Norway Project. The
workshop aimed at
introducing objectives anc
approaches of the project t
participating national focal 3R '
points and discussing an _. _ _ o g '
overall work plan (FAO Figure 6. Field trip during the Sapporo
2006: 2) Fifteen member countries and @iarganizations participated in the
workshop(Figure 6). The meeting covered concepts and prognasnof the
project, methodologies for MAR, cases on MAR in selected countries, and
review of international processes. A joint open forum with the participants of
the 17th Montreal Process (MP) Group Meeting and a field visit were also
implemented. Discussishwere combined with deliberations by the Project
Steering Committee on the last day. The workshop deliberated on the
establishment of national networks of all national focal points to streamline and
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harmonize the reporting arid enhance the participatiaf major stakeholders

in planning and policy processes using MAR. The project countries recognized
the importance of enhancing the use of MAR informatiofoiast planning and
formulation of forest policies. They also appreciated the need for improved
naional and regional estimates of forest cover and its dynamics, linked to
existing national monitoring systems. There was consensus on the overall focus
of the project to stimulate synergies of MAR activities at the national level,
based on needs defineg the individual countries participating in the project.
The projectpromised towvork with countries to develop a detailed proposal for
consideration at the next regional consultation in October 2006.

Regional Workshop on Development of a Regional Uhabfeinual Plan of

Activities under the MAFSFM Project

A Regional Workshop on Development of a Regional Umbrella Annual Plan of
Activities under the MARSFM Project was held with 19 countries participating

to develop a plan for a regional umbrella programiRUP) under the MAR

SFM project until the end of 2007, while sharing common understanding of
situations of current MAR activities in countries (FAO 2006: 20). The RUP
consisted of joint regional activities initiated by FAO and individual national
activities to be initiated by willing project countries. The RUP focused on
development of national networks to harmonize ferektted national MAR
systems, technical development for forest MAR, and strengthening policy
development and planning through bettexe uof MAR information. After

plenary sessions on the scopes of RUP and MAR, as well as national networks,
participants held group discussions, identifying a need for diagnostic studies on
MAR, and awareness raising and capacity building. Issues includechcor i e s 0
financial capacities to sustain initiated activities beyond the project period. The
project was requested to allocate its resources effectively for regional and
nati onal programmes based on the countr

Based on the worksip discussions, countries submitted proposals for small
programmes. The project revi ewed them
collaboration and assistance. Several representative activities are presented
below.

Training Workshop on Harmonization of Landv@r and Forest Classification

in Remote SensingAsia Pacific Region

A Workshop on Harmonization of Forest and Land Cover Classifications using
LCCS for the AsigPacific Region was held with 41 participants from 18
countries in Dehradun, India. The wohnkg programme consisted of
presentations on the Land Cover Classification System (LCCS) with affiliated
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software (GeoVIS, etc.), harmonization processes, FRA and its remote sensing
(RS) component, and satellitmsed forest monitoring as well as group
disaussions on harmonization (FAO 2006: 21). The participants discussed a
need for the feedback of emders to LCCS in different languages for better
integration of their needs into the programme. The resource person stressed that
LCCS was a fully open andefkible system in view of national and local
differences, showing examples on the LCCS software.

Forest and land cover classification systems in the AP countries were reviewed
in consideration of physiognomic categories and land use value, followed by
discussions with participants and their group work. Some countries have already
adapted national forest land classification to international standards. However,
many other countries still have problems of inconsistent or ambiguous forest
classification.

Groy discussions highlighted the similarity and differences of forest

definitions and classifications among countries and with international

organizations, raising further needs for adjustment between the LCCS and
national classification systems with commardarstanding.

The LCCS and GeoVIS are generally useful for required harmonization using
remote sensing. However, there is a need to develop a specific module for
forests with countries, as the current version of LCCS does not fit all forest
classes very ®ll. FAO and other organizations are expected to support
countries to build up their capacities for forest resources assessment using RS,
organizing followup national and regional training workshops. It is necessary
to harmonize forest classification aetnational level first, and for that purpose,
networking of national institutions on resource assessments should be
strengthened.

Training Workshop on Broadening, Harmonization and Gigestoral

Integration of National Forest Inventories in Adtacific Region

A Workshop on Broadening, Harmaation and CrosSectoral Integration of
National Forest Inventories in the AsRacific region was held by FAO in
collaboration with the State Forestry Administration (SFA), P. R. China and the
International Network on Bamboo and Rattan (INBAR) from 26 tdVizitch
2007 in Beijing, China. Fifty eighparticipants from 19 countries gatied at

the workshogdFigure 7). The main objective of the workshop was to enhance
common understanding of national forest monitoring assessment and reporting
systems in Asi#acific countries with the overall goal of mainstreaming
forestry at the natiomdevel (FAO 2007: 25).
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Results of rapid surveys or
NFI that had been conducte!
wi t h t he par |
engagement were presentel,
during  the  workshop. &
Participants  learned  an(
discussed various samplin
designs, techniques for dat
collection and  statistical
analysis, biomass and carbcgs
estimation, scenarioghg
development, andi :
,e:EYEL%T,m?E;aI worl?scr?gg nt;rllg(.) F_igure 7. Field trip at the plantation
dealt with management of SiteSource: AFIP (2007)
information generated fromM and mobilization of funds to implement regular
and timely implementation of NFIs. The workshop discussions and
deliberations highlighted similarities, differences, strengths and weaknesses in
the NFls, as well as indicated gaps of information and peavidliternative
sampling designs. The discussions indicated an urgent need for capacity
building on data analysis and reporting as well as the significance of
information sharing among different countries and sectors.

A Workshop on Lonterm DatabaséManagement for Sustainable Forest
Management

A Workshop on Longerm Database Management for Sustainable Forest
Management was held at BAHQs on 22 October 2007 with tgrarticipants.
The workshop aimed at discussing legegm preservation of higbuality data

for SFM, highlighting FAO perceptions, IT capacities, the potential roles of
different actors, and a work plan on database management.

An integral process is needed to maintain digital data and other digital materials
for current and future geneias of users, spanning processes of i

digital archiving and preservation that are essential to good data creation and
management (Kailash 2007). The state of databases, information and knowledge
and their use in planning and management is alnwstlated with the state of
forests, their management and consequently on their flows (goods and services).
Beyond passive data storage, positive data preservation processes are essential
at technical registry services through identification and validagbrdata
formats, characterization of technical properties, careful planning with risk
assessment, and execution using a framework for automated deployment of
migration tools. FAOSTAT aims at lorigrm preservation of data by
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incorporating metadata and newser interface through croesectoral
aggregation and croskmain integration with recent tools such as SMDX ver
2.0 and GAUL codes. The UN Statistic Division is developing a coherent
database system for easier exchange of data with countries and other
organizations.

Meanwhile, countries still need to develop effective methods to conserve and
archive tremendous data on forests through capacity building in their
computerization with mapping using remote sensing/GIS. A coherent data
structure will have tdoe developed among various sectors at national and sub
national levels for easier data compilation at local and national levels. It was
suggested to hold the next workshop in an Asian country with the assistance of
focal points and resource persons fromteinational organizations for
deliberations on an effective framework of database management on MAR
SFM.

Workshop on Monitoring, Assessment, and Reporting for Sustainable Forest
Management in the South Pacific Region

A Workshop on Monitoring, Assessmemind Reporting for Sustainable Forest
Management in the South Pacific Region was implemented in Nadi, Fiji, from
10 to 12 October 2007. Its main objective was to strengthen the system of forest
MAR in the South Pacific countries. Twerfiye participats attended the
workshop from niné&outh Pacific contries and fiveorganizations.

Various technical aspects of MAR were presented and discussed, including
concepts and outcomes of the MARM Project, national forest inventories

(NFls), thematic assessmentbiodiversity, biomass, carbon), remote
sensing/GIS, land cover classification system (LCCS), database management,
Nati onal Forest Assessment ( NFA) in t
organizationsod experiences,ionamMARIi ni t i at
SFM (FAO 2007: 49).

The workshop recommended the strengthening of regional collaboration with
countries and related organizations for harmonizing and broadening MAR,
including the formulation of a loagerm umbrella plan for the South Pacific
countries on MAR and development of national/regional networks. FAO was
expected to update and accommodate guidelines on MAR so that the countries
stay abreast of current methodologies.
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Mid-term Tripartite Review Meeting on Strengthening Monitoring, #ssent

and Reporting on Sustainable Forest Management

A Tripartite Midterm Review Meeting on the MAR project was held at the
FAO Regional Office for Asia and the Pacific (FAORAP) duringi 1%
September 2008. The purpose of the meeting was to review ewctdats of the
MAR project and elaborate a plan of project activitiggil December 2010
among FAQ, donor country (Japan), and 18 project countries (FAO 2008: 51).
Thirty persons participated in the meeting comprised of presentations and
discussions on thscope, achievements and issues of the project, outcomes of
collaboration with countries, and the next steps of activities. Participants
generally agreed on the effectiveness of project activities, while suggesting
strengthening of project implementatidior the remaining period. They
underlined the significance of intensive efforts to develop harmonized MAR
techniques and improvement of national capacities. Coordination with related
programmes of FAO and other organizations would be essential to facilitat
coherent project implementation. National MAR programmes should be
accelerated to enhance capacity building of government staff in close linkage
with the project. Outcomes of project activities at the global and national levels
should be disseminated ampAsiaPacific countries by developing regional or
subregional MAR networks. The project was requested to take necessary action
according to the recommendations made.

Regional Workshop on Strengthening of Harmonization of National Reporting

to FRA 201Gand Other International Processes on Forests in Asia

A Regional WorkshopStrengthening of Harmonization of National Reporting

to FRA 2010 and Other International Processes on Forests in, Ass
convened in Kuala Lumpur, Malaysia, i1® October 2008. Teh workshop
aimed to facilitate harmonization and streamlining of national reporting to
international processes in the Asian region and to provide technical assistance to
the national correspondents of FRA 2010 to ensure-dugiity reporting in

line with its specifications (FAO 2009: 52). Sixtwo persons from 22
countries and fiveorganizations participated in the meeting. Presentations and
discussions were made on international reporting systems and formats, the
status of count r i € anil otheeiptermatiomnahpgocesses, F R A
and the scope of harmonization of international reporting on forests.

Coordination among different national agencies and programmes is essential to
update and harmonize reporting processes effectively in each country, while
maintaining the consistency in national definitions. Terms, definitions and
classifications of forestshould be simple and flexible in order to be easily
adapted to national definitions and ensure consistency in forest area assessment
within a country over time. Participants also pointed out inconsistent terms and
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definitions among international processasd countries, limited reporting
capacities on specific thematic aspects, dispersion of data among various
agencies, and lack of communications among them. Further clarifications would
be required on thematic indicators for accurate assessments. An agreena
global foresttype classification would be useful, whereas participants
highlighted a difference in forest definitions between FAO and UNFCCC/IPCC.
Countries still face deficiency in updated data collection, lack of proper tools
and methodologiesand lack of unambiguous definitions and terms for varied
variables.

Key reporting issues on major indicators discussed during the workshop
suggested a necessity for substantive efforts to collate this type ofridetetl
information with various orgamations at the national level. Development of a
joint information framework and a common format with the CPF and individual
reporting processes would be beneficial for countries to facilitate consistent
reporting. Positive partnerships among national iatelnational stakeholders
should be maintained to ensure optimal harmonization of international reporting
processes.

Regional Workshop on Development of Effective Tools for Management of
Forest Information for Sustainable Forest Management

A Regional Workshop on Development of Effective Tools for Management of
Forest Information for Sustainable Forest Management was held in
collaboration with the Asian Institute of Technology (AIT) in Pathum Thani,
Thailand, 1417 September 2010. Eighteernrti@pants attended the workshop
from 16 countries, facilitated by FAO officers from RAP and HQs. The
workshop aimed to provide participants with updated knowledge and skills on
overall forest information systems.

The workshop consisted of lectures angreises for each session, covering
topics of overall forest information systems and results of recent project work
on database management systems in Asian countries;sopece software for
geospatial data management; GIS and remote sensing data withSM@D
nearreal time forest fire monitoring; web map services,-gedals and spatial

data infrastructures; and data storage, processing and analysis for-Basgule
forest field surveys under the NFMA (FAO 2010: 56). The staff of AIT
presented and demstrated training activities of the Geoinformatics Center,
including database development on disaster management and the MODIS Fire
Information System. Participants learned and practiced database management
systems and applied tools during the workshopeyTalso made presentations

on forest database management in their countries, building on forest inventories
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and remote sensing. Countries required harmonization of database formats for
common use and sharing of forestated data.

Participants requestddllow-up training and pilot activities to build up national
capacities for forest information systems in thematic areas at various levels,
based on countriesd specific needs.
FAO and AIT to further support countsien developing national and regional
forestinformation systems in the forimf mini-projects, case studies, regional
training, distance learning, and free software distribution. Countries are
expected to collaborate with each other to share experiencexpedise on
forest information management by developing a regional network of experts. At
the same time, the countries will have to develop effective national mechanisms
to better influence decision makers on development of national forest
information sytems. It would be useful to establish a list-oh&l addresses of
national experts to facilitate distribution of software.

Regional Workshop on Updated Forest and Carbon Monitoring Technologies in
Asia and the Pacific

A Regional Workshop on Updatedriést and Carbon Monitoring Technologies

in Asia and the Pacific was held in collaboration with the Japan Aerospace
Exploration Agency (JAXA) and the Remote Sensing Technology Center of
Japan (RESTEC) in Tokyo/Tsukuba, 12® October 2010. Eighteen
participants from 17 countries attended the workshop. The workshop aimed to
provide participants with updated knowledge and skills on overall forest and
carbon monitoring technologies, drawing on recent activities of FAO, JAXA,
RESTEC, other organizations in Japamd other countries. The workshop
consisted of lectures, discussions, and hamdexercises on overall forest and
carbon monitoring, including the GLCN, MRV, FRRemote Sensing Survey,
and NFMA from the FAO side (FAO/JAXA 2010: 57).

Participants receiwk information on the recent status of activities in
JAXA/RESTEC such as ALOS/AVNIR, PALSAR, PRISM, GOSAT, and
GEO/FCT, as well as other organizations in Japan. Then they shared
presentations on forest monitoring activities with RS/GIS and inventorteg in
countries. It was concluded that they would require more clarifications,
especially on methodologies of biomass estimation using SAR from densities,
types and forms of trees in combination with optical sensors. Techniques have
to be further developedtimprove data accuracy through fixed validation
procedures.

Participants discussed the needs of frggolution imagery for accurate forest
and land cover assessment with smaller Minimum Mapping Unit (MMU),
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particularly in hard to access areas. Coustriequire smalbcale forest
assessments to estimate the fragmentation of natural forests as well as the
development of small patches of woodlots. Airborne LIDAR would be helpful
for countries despite its high costs. Ground surveys or national forest
invertories have to be strengthened to ensure comprehensive forest and GHG
inventories towards development of mulsource inventories. They are
essential for estimation of emission factors in Measurement, Reporting, and
Verification (MRV).

Countries expecFAO to provide technical support for assessment of forest
degradation using UNFCCC/IPCC guidelines under the REDD+ process,
especially in elaborating and verifying MRV to improve national capacities for
forest degradation assessment. FAO is expected toresrthe continuous
availability of satellite imagery with timseries data to be used by countries
(e.g., Landsat data for the past decades) and develop harmonized metadata
systems, as has been done in several programmes.

Participants suggested flexibylitin the application of forest classification
systems and monitoring technologies in countries in view of diverse ecological
conditions. Minimurdevel harmonization of forest definitions and
classifications would still be required at the internationallleéveyond which

each country would be able to develop its own systems. Countries need
improved thematic assessments for trees outside forests, biodiversity/habitat
conditions, soils (carbon, moisture, etc.) and other variables. Suitable
methodologies andchdicators need to be elaborated to capture environmental
indicators in integrated forest and carbon monitoring.

Participants acknowledged the value of haolexercises for ALOS/AVNIR
and PALSAR. They expect followp collaboration with JAXA/RESTEC to
further examine and apply Japanbés moni-t

3.3. Performances of global activities under the MAR project and
their linkages with other international programmes:
opportunities and gaps

This section briefly reviews achievements of the MAWRject and their
linkages with the international programmes described above.

3.3.1. Support for harmonization of forest-related MAR

The MAR project coordinated with various forestated reporting processes to
facilitate harmonization of reportinigrmats and definitions or classifications,
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andintroducing the current status of work to countries during workshops. The
project partially overlapped with other initiatives such as the CPF. It also
provided supplementary assistance in FRA reporting byntdes. A
consultation workshop on reporting harmonization with FRA for countries in
Asia-Pacific was organized, but its scope was limited to only one region. In
addition, harmonization of international reporting processes and their reporting
formats wentfar beyond the capacities and the authority of a single MAR
project. It could only document the recent progress of various reporting
processes and facilitate discussions among member countries with some
suggestions.

International reporting processes caoeded with each other to promote
harmonization of definitions, classifications, and reporting formats to some
extern, such as FRA and ITTO that accepted seven criteria and many common
indicators. However, the different objectives and approaches of ititerala
reporting made strong harmonization somewhat difficult, as seen in the case of
forest definitions between FAO and IPCC. The project could only recommend
further technical consultations among international processes through a
common coordination meahism (e.g., CPFto develop a common reporting
format which ensures harmonization of concepts, definitions, classifications,
reporting categories and variables for common aspects of forests.

Harmonization of monitoring and assessment techniquealsis a future

chall enge. The ©project introduced FAOQO®?
GLCN as a harmonized methodology for fiéddrel or satellite monitoring to

countries. Meanwhile, it was found through questionnaire surveys that countries
shared differet experiences in monitoring and assessment techniques with
different organizations. It would be significant to make further consultations

among the various international organizations to compare and harmonize forest
monitoring and assessment technigques doherent technical assistance to
countries.

3.3.2. Capacity building and technical assistance in MAR: global
guidelines and framework

The project provided technical guidance to countries in harmonizing forest

MAR packages through workshops and workilgpe r s , buil ding o
technical packages including LCCS, NFMA, FRA, MRV, and GLCN.
Meanwhile, the MAR project was not in the position to create its own technical
guidelines or frameworks separately fromgming initiatives of FAO or other
internationalorganizations. The project supplemented some technical expertise

such as techniques of database management, remote sensing and GIS with
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external consultants, and disseminating them to participants at several
workshops.

Coordination between FAO and othiechnical organizations should be made in

larger institutional frameworks outside single projects to facilitate
harmonization of technical approaches to forest MAR among different
organizations or programmes.

3.3.3. Way forward for forest MAR 1 internati onal collaboration

The large variety of initiatives for forest MAR (forasllated reporting, field
level or satellite monitoring and assessment) would require FAO to initiate
technical coordination with related organizations for harmonization of technical
packages for the regions and countries.

Based on the experiences of the MAR project, FAO would be expected to
clarify particular needs for technical collaboration with other international
organizations to advance harmonization of forest MAR, and desigable
programmes in particular thematic topics (e.g., development of a common
reporting format on forests and environment, consolidation of guidelines for
field-level or satellite monitoring and assessment for effective data collection at
global and nabnal levels, etc.).

4, Sub-regional/national activities on forest monitoring,
assessment and reporting (MAR) Countri es o
situations of forest MAR harmonization

This section describes activities related to forest MAR under the project-at sub
regionaland national levels, initiated by countries or-segional organizations.

4.1. Situation of MAR at the sub-regional/national level

Analysis of MAR stakeholders in the region

The project conducted surveys of major stakeholders involved in forest MAR
activities in project countries in 2006. The main agency for forest MAR in most
countries was the Forestry Department (planning/information division, resource
development divisiorgtc.), whereas the Ministry of Environment or the Natural
Resources Department played crucial roles in many countries. Some countries
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developed a good network among government agencies in various sectors
(including statistics or mapping divisions, MinistfAgriculture, development
planning agencies, etc.) for collaboration in MAR, while many others limited
their coordination to within the forestry wing due to limited organizational or
financial capacities as well as different organizational mandates.

Different countries had specific priorites on MAR development, but they
shared a number of common goals including strengthening of technical
capacities for MAR (e.g., forest inventories, satellite imagery analysis,
harmonization of reporting formats, etcawareness raising and capacity
building of MAR-related stakeholders, and coordination among stakeholders for
integrated MAR activities. The project, through the project focal point, looked
into issues and recommendations on MAR for the following countries
Australia, Bangladesh, Bhutan, Brunei Darussalam, Cambodia, China, Fiji,
India, Indonesia, Japan, Lao PDR, Malaysia, Mongolia, Myanmar, Nepal, New
Zealand, Pakistan, Papua New Guinea, Philippines, Republic of Korea. Sri
Lanka, Thailand, Timor Leste, Samdsolomon Islands, Vanuatu and Vietnam.

4.2. Activities at the subregional/national levels

4.2.1. Sub-regional workshops

In line with international/regional workshops, the project initiatedregfonal
workshops to deliberate on MARIated topicemong member countries.

Training Workshop on Strengthening Monitoring, Assessment and Reporting for
Sustainable Forest Management using Criteria and Indicators in ASEAN

A Workshop was held in Kuala Lumpur, Malaysia7 B1ay 2009, where a total

of 42 partcipants representing Cambodia, Indonesia, Lao PDR, Malaysia,
Myanmar, Philippines, Singapore, Thailand and Vietham, as well as the
ASEAN Secretariat, FAO and the ASEABErman Regional Forest Programme
(ReFOP) participated. The objective of the workshop twasesent and discuss

the online version of the ASEAN Criteria and Indicators for Sustainable
Management of Tropical Forests (ASEAN C&l) format with specified criteria
and indicators, which had been developed on the basis of recommendations
from the ASEAN Senior Officials on Forestry (ASOF) (Chiegt al. 2009)
(Figure 8). Prior to the workshop, each member state of ASEAN (AMS) was
requested to prepare a country report on the status of application of the ASEAN
C&l format and respond to two questionnairesassess whether the indicators
were applicable at the national and FMU levels.
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A total of 13 papers :
ASEAN Forest CHM
Were prese nted a'\ Moqltorlng Assessment and Reporting
the workshop, : e '

including a synthesis
paper on the
application of MAR

on SFM in ASEAN. sy
From the responses
received from AMS,

it was found that at =
the national level, 20 a7 rtoecss s sccorss o ew oty

[Criterion 2 Extast of Forest Resowrces

indicators WEIE |imromumeze: e T

applicable, at least "

partially, in

Indonesia, Lao PDR,

Myanmar, the - - 1
Philippines and o o

Vietnam. These Figure 8. ASEAN C&l online format

cover the implementation of forest harvesting plans; silvicultural and harvesting
guidelines for timber and nemood forest products; procedures to protect
endanger ed s pe cthealth and dafety; exsent ofieaurekaadrused
rights of communities and indigenous peoples; and public participation in forest
management planning. At the FMU level, Lao PDR is of the view that many of
the criteria and indicators are not applicable or thaye been sufficiently
reported at the national level, while Myanmar reported that in general the
applicability of the indicators at the FMU level is the same as that encountered
at the national level.

In Cambodia, 7 criteria and 59 indicators in theamat! MAR format had been
derived from the ASEAN C¢&l format,
knowledge were not sufficient. Indonesia reported that about 80 percent of the
indicators would require further analysis or were less feasible. The MAR format
coud not yet be fully implemented there due to the lack of standardized formats
among the agencies for data collection. Lao PDR established a team within the
Department of Forestry to develop national criteria and indicators, but an
imminent constraint waseé lack of statistical dataAs suchthe integration of

C&l into existing monitoring frameworks would be a challenge at national and
FMU levels. In Malaysia, a number of indicators in the MAR format would
require data from other agencies outside the Deat of Forestry. In
Myanmar, 2530 of the indicators would be fully applicable at national or FMU
levels. A major constraint would be the lack of methodology for data collection.
The Forestry Department, Peninsular Malaysia, shared its experiences in
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reporting to ITTO using the reporting questionnaire for indicators at the national
level, and in assessing progress towards the achievement of SFM and forest
management certification using the Malaysian Criteria and Indicators for Forest
Management Certifican.

In the Philippines, the national criteria and indicators system comprised 7
criteria and 57 indicators applicable at the national level, with 52 of the
indicators applicable at the FMU level. Some of the constraints included the
lack of integrated mmutoring, assessment and reporting systems and the
absence of a national policy to enforce the C&I system. In Thailand, more than
one agency is involved in undertaking SFM activities, causing dispersion of
data among many agencies. The absence of a sigglecy directly responsible

for data collection in standardized formats has impeded the full implementation
of C&I reporting. In Vietnam, national standards for SFM have yet to be
endorsed by the relevant authorities, though some authorities will devedsp f
ownersé certification networks.

Handson training on the online MAR format was conducted. During the
training, terms and definitions used in the MAR format were further clarified
and the rationale as to why certain types of data were requestethbyfthe
indicators was also explained. During the panel discussion, a few indicators
were found to produce errors that might prevent users to continue data input.
Participants suggested improvements of the online ASEAN C&I system such
as:

(1) further clarification of footnotes with sufficient text;

(i) revising texts by correcting spelling errors;

(iii) use of decimals for numeric columns;

(iv) inclusion of a box for remarks with scroll function for most
tables;

(V) clear coding to distabbgedshndenm
informationodo; and

(vi) resolution of syntax error problems for easier editing.

Workshop organizers and participants discussed recommendations for further
development of MAR with C&I in the ASEAN region, including:

0] assessment of an adequatdi¢ator set relevant to the national
and FMU levels in each country;

(ii) further organization of training for trainers and technical
officers at regional, national and FMU levels;

(i) research in assessment of fordspendent flora and fauna as

well as endanged/rare species, quantification of NWFPs, and
valuation of forest ecosystem services by securing appropriate
sources of funds;
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(iv) effective coordination to provide information for indicators at a
national level;

(V) appropriate and cosfffective tools to obtai temporal and
spatial data for indicators, including remote sensing and GIS
technologies;

(vi) inclusion of some critical variables in the future C&l
framework, such as planted forest, resource ownership and use
rights, and the role of forest in climate changitigation and
adaptation; and

(vii) preparation of the C&I format in local languages.

It is significant for the ASEAN Secretariat to facilitate sharing of experiences
among member states for the implementation of a clearing house mechanism
(CHM) using the @I format. ASEAN should also develop networking with
other international organizations to facilitate harmonization of fostated
reporting with C&l. The ASEAN Secretariat was expected to periodically
produce a synthesis report on the progress of aiglic of the C&I format in
member states to review and enhance the CHM with C&l for SFM in the
Southeast Asian region.

SubRegional Training Workshop on the Application of the Offline Monitoring,
Assessment, and Reporting (MAR) Format at the Forest Mamaigt Unit

(FMU) Level in ASEAN

A Regional Training Workshop on the Application of Offline Monitoring,
Assessment and Reportin

P —
(MAR) Format for | ‘ |
Sustainable Foresi| = |zomprbemie ndusepian. s w3
Management (SFM) fOI' 10 :'“"::‘::‘;:‘LI::"I:U;:;:I.JM under

Cienige i
| " comprehensive
Nt aens

Forest Management Units ir
ASEAN was held in
Vientiane, Lao PDR, 22

January 2010. A total of 35| 17 |Lutier el ssbeluss mal imies

participants  representing ) e |
Brunei Darussalam, i nen VT ¢ | %] A
Cambodia, Indonesia, Lac R o S

PDR, Malaysia, Myanmar, S F——
Philippines, Thailand and e
Vietnam, as well as the poadfoy |
ASEAN Secretariat, FAO| "%z ™™
and members of the Lac| [uwa —~— |
PDR Organizing Committee| |

'.:Amrﬂ::muxi.’m;::.
attended (ASEC 2010).
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Figure 9. ASEAN offline format
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Each ASEAN Member State prepared a country report to elaborate the status of
development and implementation of 7 criteria and 52 indicators under the
ASEAN C&l for the FMU levelusing the offline MAR C&l forma(Figure 9).

Brunei Darussalam adopted the ASEAN C&I, and the Forestry Department was
in the process of pildaiesting the applicability of the C&I in the country.
Cambodia finalized the nACambodia Crite
Ma n a g e me nhttiie naidnal &nd forest management unit levels, which
were very similar to the ASEAN C&l and the ITTO C&l of 2005. The national
MAR-SFM Format would be refined at both the national and FMU levels based
on a review of national C&I. Then, setting of a nanagement database,
development of an informatiesharing network; and capacity building for
related officials will be undertaken in the use of the national ME&R1 system.

In Indonesia, the implementation of C&l has been mandatory since 2002;
however, som of the indicators are yet to be applicable or require further
studies. In Lao PDR, a draft national C&l was developed in 1999 with
guidelines on SFM. Several new individual or shared databases are needed or
need to be revised to provide the required ,daeuding systems for forest
cover monitoring and change detection.

All of the 7 criteria and 52 indicators of the ASEAN C&l are applicable in
Malaysia in general, while indicators on productive functions are not relevant
for some FMUs managed only faonservation and protection. Cooperation
will be enhanced with other forestlated agencies to ensure the full
implementation of the offine MAR format. Myanmar has developed and
revised its own C&lI since 1996, based on the 1992 ITTO C&l. Almost alkof th
ASEAN C&l would be applicable to FMUs in Myanmar, but Criterion 2
(biodiversity) and Criterion 7 (legal, policy and institutional framework) are not
yet applicable.

I n the Philippines, | TTOOGSs C&l framew
ASEAN C&l, was lasically adopted. However, there is an urgent need to
develop and implement a comprehensive capacity building programme to
enhance the capacities of the Department of Environment and Natural
Resources (DENR) and forest managers on the application of thioCIAR

on SFM. In Thailand, all of the criteria and many of the indicators were found
to be applicable at FMUs, except for two indicators under Criterion 6: -Socio
economic Functions, which would be measured at the national level. In
Vietnam, the Departemt of Forestry issued a naffficial guideline on SFM for
state forestry companies. Fifty indicators would be fully or partly applicable at
FMU levels.
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Identified issues and challenges for the offline C&l format included: (i) a need
to share understandjrntoward the concept of FMU among countries; (ii) the
lack of information and inadequate research and development (R&D) on
endangered, rare and threatened speciesyood forest products, and values

of forest carbon stock; (iii) inadequate informationnam-PFE areas and inter

and intraagency collaboration for data collection; (iv) lack of internalization in
the implementation of the MAR format through national forest programmes
(NFPs) processes and other integrated programmes relevant to forestg) and
lack of a dedicated or specialized body to fully implement and achieve all the
relevant indicators of the MAR format in individual ASEAN Member States.

Participants made several suggestions for technical revision of the offline
format to make it moreiserfriendly, and for further organization of regional
training for trainers and awareness raising at the FMU level in local languages,
further research on thematic aspects (ecosystems, MRV, etc.), and strengthening
of coordination mechanisms and inforinat sharing networks to exchange
experience and expertise among AMS. The ASEAN Secretariat was expected to
produce periodic synthesis reports to track progress on the offline format.

Regional Coordination Workshop on Regional and National C&l Frameworks
and MAR Implementation Mechanisms

A Regional Coordination Workshop on Regional and National Criteria and
Indicators Frameworks and Monitoring, Assessment and Reporting (MAR)
Implementation Mechanisms was organized by the Forestry Research and
DevelopmentAgency (FORDA), Indonesia, in Yogyakarta, Indonesia,228

April 2010, with the support of the ASEAN Secretariat and FAO. There was a
total of 20 participants representing Cambodia, Indonesia, Lao PDR, Malaysia,
Myanmar, Philippines, Singapore, ThailanddakNietham, as well as the
ASEAN Secretariat, and members of the Indonesian Organizing Committee.

Each AMS prepared a country ©paper on t
National Level Criteria and Indicators for Sustainable Forest Management as
compared o t he ASEAN Criteria and I ndicatol
ASEAN Monitoring, Assessment and Repor
ASEAN Secretariat.

A comparative analysis between the ASEAN C&I and each of the AMS C&l

for SFM at the national levelvas conducted during the workshop which
resulted in elaboration of the O6Compar
and ASEAN Member States C&l for SFM at
Matrix) (ASEC 2010). In summary, 45 (76.3 %) of the 59 indicators utheéer

criteria of the ASEAN C&I at the national level can be applied by all the
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member states, while the rest (14 indicators or 23.7 %) still require more
information or studies for data collection under common definitions.

Participants agreed that memis¢ates should submit their first reports on fully
applicable ASEAN C&l using data collected in 2009 or 2010, and on partly
applicable C&I within 3 years. The workshop recommended that a review be
conducted at the end of March 2011 to assess and ev#ieadéficiency and
effectiveness in putting information into the online MAR format, especially the
guantitative information as requested by the ASEAN C&Il. Participants also
agreed to simplify and improve the ASEAN C&l, prepare technical instructions,
docunent good practices of member states in C&l application, study and
consider technical constraints and to support (including provision of high
resolution satellite imagery), and strengthen coordination with ITTO for sharing
experiences.

Pacific Regional Wikshop on Monitoring, Assessment and Reporting on
Sustainable Forest Management

A workshop on the study and planning of MAR in Pacific Island countries
(PICs) was organized by the Secretariat of the Pacific Community (SPC) in
collaboration with the Germaifiechnical Cooperation (GTZ) and the South
Pacific Applied Geoscience Commission (SOPAC). The SPC was
implementing a regional MAR study programme under the support of the MAR
project. Nineteen persons attended the workshop from 14 countries and 4
organizatons (Mussong 2008: 71).

A consultant presented the results of questionnaire surveys on data availability,
national capcities and the experiences of nioeuntries for MAR using 58

criteria of the FRA 2005. The results showed that Vanuatu and Papua New
Guinea faced a larger gap between data needs and national capacities for data
collection than other countries. Few countries could obtain data on biontass an

carbon stock, newood forest products (NWFPs) and their value, and functions

of other wooded | and (Mussong 2008: 72
he prepared a priority list of important criteria for a common MAR system in

PICs containing theseariables. He also visited three countries to verify the

results of the questionnaire analysis. He suggested that the next step of MAR
activities in the Pacific region should include the designing of a common MAR

system with concrete methodologies througd e nt i f i cati on of col
needs and capacities.

Participants presented the progress in national MAR activities and what their

next steps would be. The Government of Fiji made substantial efforts to
improve national MAR after the FAO workshopltl in Nadi in October 2007,
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such as establishment of permanent sample plots, mapping of forest resources,
and broadening of field data collection. The participant from Papua New Guinea
explained that he would set up an internal network on MAR insidedfrestey
Authority (PNGFA) soon, which will be gradually expanded into a national
network of stakeholders. He also expressed his interest in collaboration with
FAO and other organizations for the Reducing Emissions from Deforestation
and Degradation (REDDiitiative and multiresource forest inventories. The
participant from Vanuatu explained the-going study on national MAR
systems under the project. The partici
current work on mapping of forest plantations through apatid data analysis

and development of a forest database using Microsoft Access and Mapinfo.

Participants discussed: (i) a need for consideration of diverse conditions in
Pacific Islands for development of national MAR systems; (ii) expansion of
collabomtion with Pacific countries under the regional network and common
umbrella programmes; and (iii) simultaneous facilitation in both international
and national level harmonization of reporting systems and formats on forest
resources. Many participants oktRacific countries were still concerned about
the inclusion of coconut palm in forestry trees. The participants generally
agreed to develop an electronic network of experts on MAR in the Pacific.
However, the resource person of SOPAC advised its caredigrdto ensure its
sustainable maintenance with attention to its security.

Pacific Regional Workshop on Monitoring, Assessment and Reporting on
Sustainable Forest Management in Suva

A Pacific Regional Workshop on Monitoring, Assessment and Reporting on
Sustainable Forest Management was held in Suva, FijR@3danuary 2010.

The workshop was organized by the Secretariat of the Pacific Community
(SPC) in collaboration with the Pacific Islands Applied Geoscience
Commission (SOPAC) and German Technical Gwafion (GTZ), supported

by German consultants. Lecture sessions and kamédsercises for participants
were held in Nadi on 25 and 26 January to demonstrate vegetation map
techniques using QuickBird in Kiribati, Tonga and Tuvalu, as well as tree
measurerant techniques for effective reporting with a field demonstration and
exercise (Mussong 2010). Participants also presented the status of national
MAR activities and a proposal for vegetation surveys.

Prior to the workshop, the consultants prepared dradhuals on tree
measurements for atoll island countries and big island countries through
surveys, consultations, and field testing in Fiji and Kiribati. The manuals
conformed to the reporting formats of the Global Forest Resources Assessment
(FRA) and the manitoring techniques of the National Forest Monitoring and
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Assessment (NFMA), while accommodating the various conditions of Pacific
islands through simplified sampling. The plot design, as well as the field work
procedure, was found to be easily understand implemented, but some
weaknesses were also identified in tree and carbon measurements, field forms,
and plot layouts. These technical problems were resolved before the workshop.
Updated methodologies were introduced to the workshop participantssaedi te
jointly in several field exercises. Collected data were used for exercises on data
analysis. Results of the field activities were discussed and incorporated into the
system.

Field measurements were conducted in three plots: a pine plantation site; a
small coconut island; and a natural forest area. GTZ had initiated pilot forest
management activities with different logging practices in the natural production
forest area. Tree measurements were made in various conditions of undisturbed
or exploited naitral forests. Measurements made on a small island would be a
good example of tree resources monitoring for small island countries.
Participants undertook measurements and calculations of these plots in three
groups. However, their calculations of growirtgck may not have been fully
accurate probably due to limited tree measurements.

While appreciating these training opportunities, participants suggested further
adjustments of the proposed monitoring methodology to existing national forest
monitoring techiques, including plot layouts, tree measurements (e.g., tree
height, etc.), and biomass estimation. They agreed that-effestive
monitoring techniques would have to be further developed for easier application
by Pacific countries. The consultants sugigd that the nextegps of work after

this workshop should include: developing a database of experts and an
electronic network; finalizing the methodology for field inventory and database
management; testing in one big country and one small country;imipohthe

next training workshops; and launching eiearning modules.

It was recommended that field monitoring be initiated at least in a big island
country and an atoll country with technical assistance from the SPC.
Participants from other countrisbould be invited to training on field inventory
activities. For storing and analyzing the collected monitoring data, a database
needs to be developed to store and analyze these data, including 4etedde
vegetation mapping. An expert database woukb e useful for future
information sharing and networking.

4.2.2. Pilot sub-regional/national MAR programmes under the project

A few countries were willing to initiate small pilot MAR programmes under the
support of the project, containing studies ontiar@al MAR systems,
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development of national networks for MAR harmonization, training on MAR,
etc. A list of pilot programmes is presented Appendix 1. This section
describes the outcomes of representative programmes and reviews their linkages
with theinternational programmes described above.

MAR study in China

The Academy of Forest Inventory and Planning (AFIP) of the State Forestry
Administration (SFA) conducted a diagnostic study on forest MAR to review
the current status of MAR development and sider the next steps for its
improvement in ChingAFIP 2008) The SFA and provincial forestry agencies
have developed a national forestry monitoring system comprised of national and
divisional forest inventories, national desertification and sandification
monitoring, wetlands resources monitoring, wildlife investigation, H@mm

forest ecosystem research, forest fire monitoring, investigation of forest insects
and pests, and investigation of forest resources management. These monitoring
schemes are condied every 5 to 10 years under the coordination of the SFA.
The schemes provide data for national reporting to FRA, ITTO C&l, CBD,
UNFF, UNCCD, UNFCCC, and CITES, applying their specific methods. A task
force was organized among reporting agencies andedeldepartments to
improve the mechanism for coordination of information gathering and checking.
A special investigation was also carried out on the current foekded
monitoring and statistics system to ensure the comprehensiveness of national
reporting in response to international information needs.

Nevertheless, China still faces several challenges in international reporting.
Firstly, data are not yet consistent on forest resource conditions, particularly
forest areas and growing stock. Secondbghenational report is overloaded
with multi-faceted aspects of forest management. Thirdly, preparation of
national reports on forests requires a lot of coordination work, increasing the
work load of responsible officers. Fourthly, national and internatiéorest
related C&I are not consistent. Fifthly, continued expansion of reporting items
and indicators in international forewlated reporting processes increase the
burden on government agencies. Lastly, forest information is inconsistent under
the curent national forest monitoring system due to different forest definitions,
indicator sets and monitoring methods.

The study provided the following recommendations for harmonization of
national reporting to international processes:
0] acceleratedevelopment of globally recognized C&I framework for
SFM;
(i)  strengthen the harmonization of international forekted reporting
with common definitions and methods;
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(i) simplify reporting formats and indicators in international reporting;
and

(iv)  continue builéhg national capacities for international reporting with
increased technical assistance.

MAR Study in Pakistan

The Ministry of Environment in b ot A i - scamemregil
Pakistan initiated a study of th (E’-) e S AL s/ iare /Sl i)
national MAR system with the = F
Pakistan Forest Institute under tt Fﬁ——-'— r~
MAR project (Figure 10). The e . . j
study identified major stakeholder . N
involved in MAR, including the = .- _ Haluationof Forest Monitoring,
Ministry of Environment and ~ Assessment & Reporting Systems in
Provincial Forest Departments Spstan.

Ministry of Food, Agriculture &
Livestock  (EEonomic  Wing),
Ministry of Finance (Economic
Advi ser 6s Wi n
Agricultural Research Council
(PARC), Pakistan Space & Uppe
Atmosphere . Researct Pakistar Forest Instisats.
Commission, Statistics Division £y
Pakistan Forest Institute (PFI) Ministry of Environment,

Forest ~ Management  Centre gig e 10, Study report on MAR in

(FMC), Univesity of Arid  paiistan (Source: PFI, 2008)
Agriculture Rawalpindi, National

Rural Support Programme (NRSP), SUNGI Development Foundation, private
companies and international organizations (PFI 2008).

The study evaluated vari ous stakehol d
techniques d indicators for improvement of national MAR. The study
addressed the need for:

(i) standard definition and harmonized classification of forests by
consultations among a national network of stakeholders;

(i)  enhancement of satellite monitoring through: a) wagplication of
high-resolution satellite data like IKONOS; b) testing of different
algorithms in all forest types with sipecific research; c) elimination
of hill shade and shadowing with an effective method like digital
elevation and rukpased clasgiation models; d) improvement of the
accuracy of remote sensing products with higéolution imageries,
field surveys of mixed pixels, and rdbased interpretations; and e)

40



development of accurate lealtitude remote sensing technologies
(e.g., drone fghts, hydrogen balloons, etc.);

(i)  building capacities of the Ministry of Environment to strengthen forest
inventories and valuation; and

(iv) establishment of an authentification procedure for forest information
through the national network to improve its ability.

Development of national forest MAR format in Cambodia

The Forestry Administration (FA) of Cambodia collaborated with FAO to:
develop an information sharing network for forest MAR; elaborate a national
MAR format based on C&l; establish pilaesting sites for the developed
format; and set up a database management structure.

On 20 June 200& national workshop was organizedth 45 participants from
central and local forestry offices in Phnom Penh aimeckehtbatationson the
Cambodian formiaof 2008 forSFM using C&l for its finalization. The draft
format built on ASEAN and international requirements for forest MAR with the
revised ITTO C&l format in 2005, but accommodated the national policy on
forest management, including forest types eattgorie{NFMU 2008) Seven
criteria and 59indicators were reaffirmed in the national C&l framework,
encompassing forest resource conditions and their changes, biodiversity
conservation, land protection, harvest planning, economic benefits and
institutional linkages Participants discussed the applicability of the proposed
national format. Theynadesuggestion$or clarification of technical terms (e.g.,
forest ownership, IUCN categories, forest categories, etc.), studying methods
for collecting data orforest changes, forest boundaries, and carbon stock
assessment, strengthening of capacity building, and strengthening of
coordination among stakeholders.

During 2007 2008 the FA developedhe national MAR format based on the
framework approved by ASEABNd ITTO in 2005. CambodiaMAR format,
comprisedof 7 criteria, 59 indicators, 34 tables, glossaries, and 2 anne®s
beenapplied at both the national and FMU levdls. key indicators were
further modified for harmonization. A consultant condudedesk study on the
national MAR format to develop a check list for consultation during field tests.
Two pilot sites (Koh Kong and Kampong Thom Cantonments of FA) were
established to test the national MAR format. After studies and discussions, 53
indicatos were approved out of the 59 at FMU. Another consultant studied
frameworks to review forestry information for establishment of a national MAR
database, and prepared the offline ASEAN C&I format in a Khmer version for
application at FMUs. Other consultartdlected data to assess the capacities of
the national MAR format and the offline C&I format. A training workshop was
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held in Phnom Penh, 112 November 2010, to introduce MAR formats to
members of the national network. They agreed that the the Khnstorverf the
offline C&I format would be more useful for data collection and management at
national and FMU levelRecorded data in the MARrmat can be utilized to
make forest management and development glamhe national format is
amenable to internatial reporting processes (Saret 2010).

However, weaknesses were also identified in applyingtA® format. Local

focal points wereot clear about MAR. Moreover, most of the local FA officers
are charged with many duties and share less informatiore \zittid data can be
obtained from domestic organizations. Some indicators have not yet been
adjusted to national definitions (e.g., managed primary forests, IUCN
categories, forest ownership, etc.). Financial and institutional capacities are still
too limited to apply the MAR format fully at national and FMU levels.

The MAR format has good potential to improve forest information systems in
Cambodia; capacity building of related stakeholders is essential to enhancing its
effectiveness with increased datésse

National MAR workshop in India

The Forest Research Institute (FR8llaborated with the project to develop a
national MAR network, conduct studies on forest MAR systems in India, and
hold technical consultations with related stakeholders.dfgginzed a national
workshop on forest MAR with central and regional officers in Dehradur222
April 2009, focusing orthe national C&I system to enhance SFM. Participants
presented and discussed an overall C&l framework, monitoring methodologies,
institutional capacities for application of C&l and experience in C&I testing in
six stategFRI 2009)

The C&l approach highlights the need for optimal utilization of forestry
resources to ensure a sustained flow of goods and services for present and future
geneations. SFM Cellsvere constituted as nodal bodies for policy matters in

the Ministry of Environment and Forests and State Forest Departments to deal
with C&I. During the second meeting of the SFM Cell in March 2008, 8 criteria
and 37 indicators were finaéd on the basis of initial C&I testing in the field.

The Forest Survey of India (FSI) regularly provides data on forest cover using
LISS Il with intensive ground truthing. The FSI also conducts thematic studies
such as inventories of trees outside forests andwomd forest products
(NWFP), demarcation dforest boundaries with differential GPS, and applies
geomatics to prepare working plans. The six states collected benchmark data for
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Cé&l at the forest management un{EMU) level to test its feasibility. As a
whole, FMU officers requimtraining for effetive application of C&I.

Participants made the following recommendatifindetter application of C&l
in India(Figure 11).

0] sharing the

outcomes of pilot

studies on national ’ 2§ PR
C&l in the six states =

with other states for Pl F-‘s—— .
its finalization and [ g ‘ o
implementatio  in .b‘. 2
the country; b

(i)  supplemennhg —
knowledge of forest
inventory, including
sampling
techniques,
statistical packages,
computer sciences,
etc. in order to
provide better data
using C&l;

(i) skill s development for periodical surveys on flora and fauna, socio
economic variables, and fire or pests at the local level, assisted by
thematic experts

(iv)  participatory approacheso facilitate data collection for specific
indicators such as biodiversjty

(v)  edimation of unrecorded removals from forests in collaboration with
local stakeholders;

(vi) geo-informatics with remote sensing/GIS and GPS to ensure more
vigorous and precise data collection and mapping at the field level;

(vii) formulation offorestmanagement plans and guidelines (e.g., forest
management codewjth C&I data;

(viii) building upinstitutional capacities with proper staff and budget; and

(ix)  strengthening of the ational network with various participants,
accompanied by a website for easieorniation sharing.

Figure 11. National MAR workshop in
Dehradun Source: FRI (2009)

C&l in the Philippines

A national programmé& Rai si ng Awareness and Strengt
Application of the Forest Auditing System Using Criteria and Indicq(o&d)

for Sustainabl e Forest Ma nmmplgnesme ria i n
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strengthen the use and#™ g
application of the recently &

developed Philippine & [,
andits audit systems for thegs
purpose  of identifying §
trends, analyimg theeffects

forest management /&8
systems, and facilitating g§
decisions  on forest §
managemeni{FMB 2009) £ —

The programmeaimed to Figure 12. C&l audlt system to enhance
develop mechanisms toFMU performances: Field training in timber

raise awareness anccorridor areas Source: FMB (2009)
strengthen capacities of

forest managrs and institutionsinder the Department of Environment and
Natural Resources (DENRNh appling the forest auditing system using the
Philippine C&I. In order b ensure the effective use and application of the C&l
and auditing system in the field, the jget decidedto train and designate top
DENR frontline officials actually involvé in and responsible for monitoring
and evaluating the performance of FMUs. Titaénedofficials wereregardedas
DENR focal points for C&l and part of the National NetwoMN) of C&l
focalpersons for regions and provinces.

The project initially traied officials from the most critical timber corridor areas

in the Philippines where the biggest tenure holders and timber producers are
concentratedFigure 12). The project sought to promote the use and application
of the C&l and audit systemt minimum coss$. The project also targeted DENR
top management, including the DENR Secretary, in its advocacy efforts. The
DENR Secretary, as a result, advised FMB to @plthe possibility of
requiring all FMUs to adopt the C&I as a planning todie baseline data of
Surigao Development Corporation (SUDECOR) timber license area (TLA),
serving as the training venue, has been prep&eslls of the review/study of
curreri C&l system achievements and limitations wiereorporated in the C&lI
training modulesThe project held a series of lectures on C&l and the audit
system in La Mesa Dam Watershed Office in Quezon City and the Community
Based Forest Management (CBFM) COdfim the Caraga Regiomformation
materials (including training modules and support materialshanuals,
brochures and compact disks (CDs) waiggributed to thearticipants.

The C&l and audit system could be applied across various types of Rittus

indicatorsfitted to their different types and capaigs. There is stilla need for
continuous capacitpuilding and advocacy activitien most critical timber
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corridor areas by qualified lecturers or resource persons using developed
modules and faport materialgo satisfyhighly technical requiremenfer some

of theindicators.Many stakeholders believe thaetC&I systencould provide
objective and accurate analysis, judgment, and decisiams FMUs 6 capaci
for forest managementocal timbe producers would also recognize the
importance of a system and tool that certifies their products through sustainable
processesPolicy supporton indicators notet included in forestry polies or
guidelines(e.qg., biodiversity, carbon storage, research and education, &te.)
essential to fully enforce and implement the C&I system nationwickning

of top DENR officials that are directly responsible for field monitoring,
evaluation and implementation will ensure actual amehmediate
implementation of the SFM strategy.

Based on these findings, recommendations were made for:

(1) similar capacitybuilding and advocacy activities in other timber
corridors through expansion of the National Network of Focal Points
for C&l, satisfyng highly technical requirementfor some
indicators

(i)  a more intensive information dissemination campaign among DENR
top officials and decision makers ftwetter incorporatehe C&l
system in their decisiomaking

(i)  advocay for policy formulation regardip indicators that are not
presently covered by existing policies and guidelines

(iv)  implementation of the BCMP to extract important lessons for the
improvement of watershed and protected area manageameht

(v)  follow-up @mnailtationswith networkmemberso receivefeedback
and improve the implementation of the process in the country.

Thetrainingworkshopin 2010was the final outcome of the strategy adopted by
the project, which involved a series of activities aimed at raising awareness and
creating interasamong the DENR field offices and FMUgarticularly those
based in Regions 2, 3, and the Cordillera Autonomous Region (GHeR)
comprised the most critical timber corridors in Northern Philippines (Tamgyo

al. 2010).

One maj or r e s uéfforts wa$thetexpansion ofdhe eesignatsd
National Network (NN) of Focal Persons compbsd DENR top frontline
officials and FMU forest managers in Luzon. The NNfofal persons was
effectively capacitated in the use and application of C&Il and Augstem.

They are now part of the pool of capalleman resource® implement the

C&l system in the country. Another impasisthe wider acceptance of the
SFM strategy among the forestry sector (both the public and private sectors).
The active involvement of major stakeholders, including the DENR Regional
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Directors, Regional Technical Directors, PENROs, CENROs, Senior Forest
Management Specialists, FMU holders and forest managers, among others, was
carefully sought during the coursé groject implementation through effective
communication and information dissemination.

Through project implementation, the unified conceptS#®M has a wider
acceptance now among the DENR and FMUs through the C&I frameWoek
complementary capacity dfeld personnel and staff trained in the C&l and
audit system willhelp the FMB to perform the task ofevaluating and
monitoring all tenure holders in the countMoreover,the top management,
policy makers and lawmakerwill be able to formulate more efttive
legislation thabddresss thecomplex forestry problems of the country.

MAR study in Vietnam

A study was carried out on the current MAR situation and national mechanisms
for its harmonization in Vietnam to propose alternative methods and regslati

on forest data collectio(FIPl 2009: 67) In 2006, the Ministry of Agriculture

and Rural Development (MARD) issued a decision on a statistical indicator
system in which 18 indicators are used as a foundation for monitoring,
evaluation and reporting (ER) in forestry (e.g., areas of existing or destroyed
forests and forest plantations, areas of land for natural regeneration, protected
forest area, volume and value of timber, etc.).

The Forestry Sector Support Programme and Partnership (FSSP) hapeidvel

72 indicators, covering biphysical, environmental, soc&Eronomic and
financial aspects and a database for the Forest Sector Monitoring and
Information System (FOMIS), out of which 55 are currently feasible for data
collection. However, considerabtmst and time would be required to collect
data for these indicators. Foreetated data are distributed among the
ministries, but data for forest monitoring, evaluation and reporting are collected
mainly by the Forestry Department, the Forest Protechiepartment, the
Forest Inventory and Planning Institute (FIPI), local inventory and planning
subinstitutes and the FSSP.

The FIPI conducts a national forest resource inventory programme évidy 5
years in compliance with the guidelines of the MARD. Hilel also monitors
changes of foresesource conditions every fiyears (since 1991). Local forest
inventory and planning units of foresth provinces help local state agencies
and forest enterprises in monitoring and planning of forest management.

The study identified obstacles to MER on forestry in Vietnam. Firstly,
agreementshave not yet been made among the various stakeholders on
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concepts, definitions, indicators, and methods for forest MAR. Secondly, no
agreemenhas beerreached yet between MARand the Ministry of Natural
Resources and Environment (MONRE) on classification of forests and forest
lands. Thirdly, itis very difficult to search for required forest information
among the many agencies holding related data without sufficient cododinat
Fourthly, forest inventory datare not accurate or objective; it is affected by
specialized management agencies and local managers for their benefit or due to
shortage of time and budget. Data is often collected using old methods with low
reliability. Fifthly, it is difficult to buy highresolution satellite imagery due to
budget limiations and regulations by the QWIRE for procurement. Lastly,
there are differences in the measurement of some indicators like forest
definitions and classifications beten the country and international
organizationgFIPI1 2009: 68)

The study proposed improvement of a national forestry MER system which is
more consistent with the FAO system through the development of a principal
indicator set, linking a national indicao r set with FAOOGs i n
FRA2010. The indicators should focus on forest status, forest management
owners, forestry activities, institutional aspects (e.g., policy, labor, training,
etc.), and forest investments. The proposed indicator@dtilave to be tested

to verify its viability. The study recommended restructuring of the MER system
using a modular model with appropriate database software in which monitoring
and evaluation methods owld be supplemented and updated by related
ministries and other stakeholders to improve the consistency of forest
information. The study also advocated modification of regulations for more
effective collection of data in the national MER system by improving forest
indicators, data collection and analysis procedtncluding inventory surveys

at central and local levels, and building institutional capacities for data
collection and analysis through mutual collaboration.

MAR Study in Pacific with SPC
The SPC collaborated with the project in two phases:

1 Study onMAR in the Pacific by SPC

The SPC, in collaboration with FAO and coordination with GTZ and SOPAC,

initiated a study on MAR in Pacific Island countries (PICs) in 2008, following

up the outcomes of the workshop held in 2007 (Mussong 2008: 72). A
questionnake was distributed to determine the availability and importance of the

MAR criteria relevant for the PICs. The main outcome of the questionnaire was

a | ist of criteria defining ¢trélatediil east
information significant for hPICs and as basis for a harmonized MAR system.
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Verification visits were carried out in Fiji, Papua New Guinea and Solomon
Islands to verify the results of the questionnaires. Structured interviews were
held with national MAR focal points. Informatiorprovided in the
guestionnaires was largely confirmed. Besides the lack of most of the MAR
relevant data, the main challenges were monitoring work in the field and data
transfer from the field.

a. Fiji

Two national forest inventories have been carried since 1991 with
permanent and trained staff in the main fields as well a®-dpte equipment

and software for analyzing, mapping and storing of M#&Rvant data.
Assessment gaps were visible in land tenure (with landowner involvement),
nontimber forest products (NTFPs), agroforestry, and carbon. A
communication platform with forest research institutes was recommended as a
regional MAR network.

b. Papua New Guinea

Due to restructuring of the forestry administration, the upcoming structure of
the currentdirectorate was unclear. Staff and equipment in the related division
seemed to be appropriate for MAR, but data were outdated. Existing data were
not shared among different organizations.

c. Solomon Islands

As a result of restructuring the Forestry Adisiration from 2009, staff were
increased at MARelated divisions. Equipment and technical resources were
available, whereas applications for modern equipment were forwarded to the
EU office. At the provincial level some MARelevant data (mainly wood and
NTFP removals) were collected and disseminated in hard copies. The
significant gaps in data (e.g., environmental aspects, carbon, plantations) should
be covered with a new NFI and through improved monitoring measures. A
regional MAR network with researéhstitutes would be supported.

The findings of the MAR survey and verification visits were presented and
discussed, and the following conclusions were made during a workshop
(Mussong 2008: 71):

A Regional network: The SPC would be in charge as regional
coordinator. The MAR network communication platform should be
open to experts only. The SOPAC would provide technical assistance
to construct the network and design a database on experts.

A List of MAR-relevant criteria: A criteria list representing a least
common denominator for all PICs was agreed on.

A Regional partner institution for technical assistance: All participants
support the proposal to ask SOPAC for technical assistance in the
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field of remote sensing and Gi8lated activities. Further discussions
between SPC and SOPAC might be necessary to clarify details.

The following were recommended as next steps at the workshop:

A concrete MAR design together with PICs and partner organizations.
Identification of specific restrictions and needs in PICs in terms of
technical, human and financial resources.

Provision of regiorwide high tech equipment and sophisticated
expertise through a qualified partner institution.

Identification and developmenof adapted and cosffective
methodologies for MAR on the agreed criteria.

Demonstration and discussion on the most important methodologies
during a regional workshop.

Do J»  I»  Dode

1 Proposal for Terrestrial Monitoring Methodologies

Based on the recommendations a ttorkshop in November 2008, terrestrial
monitoring methodologies were identified throughout 2009 (Mussong 2010).
The basic monitoring plot design drew on the NFMA design proposed by FAO,
adapted to PIC requirements. Through prior assessment of NFMA
methoalogy, several difficulties were identified in directly applying it to PICs,
particularly timeconsuming plot establishment and surveys.

The first step to adapt the FAO design to the PIC countréeto simplify the
layoutfor carrying out surveys to sher times and at lower costedudng plot
dimensions and increiag recording levels (dbh limits).

Thefollowing modificationswere proposed for NFIs in PICs
A Start the measurements as close as possible to the determined
coordinates.

A Redue the width of the strips to 10 m (5 m left and 5 m right of the
centre line).

A Redue the length of the strip to 100 m and keep a minimum distance
between two strips of 100 m.

A Reduethe number of subplots (level 1) from to 3 to 2.

A Redue the circular plaé (subplot level 2) to a radius of 2.00 m
(measurable with a stickeven in steep terrain) and move the plot away
from the centre line.

A Establish systematic recording units along the centre line (putting pegs

every 20 m) which magygt dkiamdg toout(os |tiigl
will save time due to better overview during plot establishment and data
collection.

A Lift up the recording level for maiplot trees from 20 to 25 cm dbh.
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To Do

Introduea s mal | circular pl ot (radius-=
c a r bltter,@rass, ferns, etc.) and counting regeneration (up to 1.3 m
height).

Introduce a sampling procedure for lying deadwood.

Redue the number of required staff to13 persons (line cutter,
surveyor, team leader/recorder, assistant).

A square layoubf the NFMA was modifiedo a crosdayout Figure 13) to

keep the minimum distance between two strips at 100 m and ensure easier work
for activities such as plot identification duringmeasurementdn many cases

for atoll situations, the crostesignis not suitable du# the fact that on many
islands, the distance froone coast line toanothercoast line is less than the
required 360 m. In addition, most often there is a zonal distribution of
vegetation and land use parallel to the coastlines. Tdrer@an optimal layout

for narrow islands should crosscut the zones to create a representative sampling.
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For such atoll systamatic gnd
situations|g "ol

ISSequcet:'\ir;gedOf 1:ofoual: “\\ /'/\ -._’.‘.0,,,\ direction to the longer
b T e, P,

parallel strips (1Gm x \ ! / //k\ Cedlidadinni

100m), maintaining a T ;.‘jl«‘ / ey g

distance of at least \’_, /

100 m between the / O s

strips  Figure 14). \_,‘ By,

Coordinates ofa pre i,

established systemati “snakewise” movement G,

grid act as the starting e

point. The moving
direction is the
shortest distance to
the more remote coast
line. If the strip (or the 100 m distance in between) ends in the water, the
distance over water will be measured and waihtinue in the parallel line/strip

running in the opposite direction. Due to the same shape and size of the strips

and the distance between thedestgnps,| s (
statistically comparable to the cregssign. All methods of nasurements in the

plot are identical to those of the cradssign.

Figure 14. Plot design and procedure for
narrow atoll situation

It was recommended to use the crdesign wherever possible and to switch to
the snakedesign in cases where the islands are too narfoguie 15. To
minimize confusion regarding whiatesign to choose, detailed planning (grid
designi direction) is necessary before beginning the field work. Current maps,
aerial photos or satellite
images are required.

Field tests were carried
out (November 2009) at
several locations in Fiji
(example of a large
forestrich country) and
Kiribati (example of an
atoll country). The plot
design as welas the
field work procedure

- ‘ ‘ was found to be easy to
understand and easy 1o
Figure 15. Cross and snakedesign on an implement for a team of
atoll island (map source: Google Earth) 3 to 4 persons. No high
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tech equipment is required and it seems possible to establish one plot (4 strips)

per team during one working day. Some weaknedsmsame apparent,

especially regarding the dbh limits, tree height measurements, field forms, and
subpl ot I ayout for estimating the amoun
etc.).

Up through the following workshop in January 2010, most of thentegh
problems were able to be solved. The updated methodologies were introduced
to the workshop participants and thereafter jointly tested in several field
exercises (pine plantations, indigenous rain forest, small island foffeigpsie

16). The collectd data were used for exercises on data analyzing. The results of
the field activities were discussed and incorporated into the system.

For the next steps of the
project it was recommended
that field monitoring be started
at least in one big island
country and one atoll country.
Technical assistance should be
sought from SPC. Other
countries should be invited to
take part in  ongoing
monitoring inventories to get
on-thejob training. For storig
and analyzing the collected
Figure 16. Field training on inventory ~ Monitoring data, a database
surveys(SPC 2010) needs to be developed and
implemented. Furthermore, it
is vital that the regional expert database, as well as the s&beltieel vegetation
mapping, continually be further developed.

Developmendf Permanent Sample Plots for National Forest Inventory in
Solomon Islands

The Forestry Division (Planning Section) of the Ministry of Forests,
Environment and Conservation initiated collaboration with the MAR project to
set up permanent sample plgBESPs) for forest inventories in pilot provinces
(Irokete 2010). Technical designs of the PSPs were adopted from the guidelines
introduced during the regional training workshop in Fiji in January 2010,
organized by the Secretariat of the Pacific Commu8&C), with a main plot
dimension of 50m x 50m. It is comprised of two Zlbts of 15m x 15m and
two circular plots of 3m radiug={gure 17). There are biomass plots of 30cm
radius at four corners at the right angle of 5m.
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