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Executive Summary

The objective of this studyas to specifyand scopefor 99 tropical norAnnex | coatries, the near-

term capacitydevelopmentactivitiesthat would berequired to implement an accuratéorest area
changeand carbon stocknonitoring system The focus is on actions that could be taken otrer

next five yearsto prepare for participation in a mechanismfor Reducing Emissions from
Deforestation and Forest DegradatigREDD)or inan intermediate funding mechanism, such as the
one currently being debated in the International Working Greupterim Financing for REDD (IWG
IFR). This Workig Group was an outcome of a meeting of world leaders, hosted by His Royal
Highness, the Prince of Waldseld in Londonon April 1st 2009 Furthermore, the report may
provide useful input to REDBI2adiness processes, such as those undertaken in the framkeof the
UN-REDDProgramme and the Forest Carbon Partnership Facility (FCPF).

Information from various consistent global information sourcesas analyzed to assess current
national capabilities and; based on the resultgs make recommendations for capfc development
for each country. The studyusedtwo types of informationsources International reporting and
communications tothe United Nations Food and Agriculture Organizati®AQ, to the United
Nations Framework Convention on Climate ChaflgdFCCE and to the World Bank have been
reviewedand analyzealongwith information fromglobal data productseflecting relevantfactors
such asavailability ofdata and obsenrations, forest status and threst currentcarbon stock and
technical challengefor implementing annual forest area change monitoringlthough the study
considers various aspects of a national forest carbon monitoring system, thare émphasis on
capacities for thanonitoring of forest area change and the role of remote sengicfnologies.

The assessment of current monitorirgpabilitieshas emphasized that thenajority of countries
have limitations intheir ability to providea completeand accurate estimation ojreenhouse gas
(GHG)emissions and foredbss Less than 20%f the countries have submitted a complete GHG
inventory so far, and onlg out of the 99 countriescurrently have capacities considered to be very
goodfor both forest area change monitoring arfior forest inventories. The major shortcomingis
the current monitoring capacities can be summarizactording tothe relevantreporting principles
of the Intergovernmental Panel on Climate Charig&Cin their Good Practice Guidelinéd&PG:

A ConsistencyEstimationspreviouslyprovided by many countries areabed either on singte
date measurement or on integratingeterogeneous data sourcesather than using a
systematic and consistemieasurement and monitoringpproach;

A Transparency Expert opinions, independent assessments or model estimations are
commonlyused as information soursdo produce forest carbon data; thould potentially
lead to a lack of transparency

A Comparability:Common methalologies and guidanceiust be usedo producecomparable
results. Few countries have experience in using the IBEG as common approacho
estimationand monitoring

A CompletenessThelack of suitable datafor measuring and monitoringprest area change
and changesn carbon stocksn many norAnnex1 countries is evident.Carbon stock data
for aboveground and b&®w ground carbon are often based on estimations or conversions
using IPCC default data and very few countries are able to provide information on all five
carbon pools or estimates from biomass burning.

A Accuracy:There is limited information on sourced error and uncertainty level®f the
estimatesprovided by countries and approaches to analyze, reduce, and deal whtése in
international repating

The capacity gap can blefinedas the differencéetweenwhat is required and what currentigxists
for countries to measure and verifile success of REDD implementation actions using the IPCC GPG.



As a synthesis of this studyhe figure below indicates the current distributiomhere the largest
capacity gaps exist for countries:

A that have limited expéence in estimation and reportingf national GHG inventoriesn
application of the IPCC GP4#ahd with limited engagement irthe UNFCCC REDD process
far;

A with low existing capabilities to continuoustyeasureforest area changes and changes in
forest @rbon stocks as part of a national forest monitoring systesporting carbon stock
changes on the IPCC Tier 2 level is considered a minimum requirement

A that face particular challenges for REDD implementatibat may not be relevant for all
countries (e.g. they hawe high current deforestation rates and significant emissions from
forest degradation, biomass burning and soil carbon stocks are currently not measured on a
regular basis and requie investmentsto observe more IPCC key categories and move
towards Tier 3 level measurements

A where the availability of useful data sources for REDD monitoring is constraimethis
study the focusis on the availability ocommon satellitedata sources (i.e. Landsat, SPOT,
CBERS)at may be limitedin their usedue to lack of receiving stations, persistealoud
cover, seasonality issues, topographyr@adequatedata access infrastructure.

Figure:Spatial distribution of the capacity gap for different countaeslyzed

For each countryvariousindicatorshave been derived that helfp assess their existing capatids

and to specify the next steps falevelopinga monitoring system.Recommendations are mader
planning and designg a national REDD monitoring systémsluding:organizational and instiional
frameworks, assessing current capacities and existing data sources and information; steps for
establishing a national monitoring system including components démsistent, multidate forest

area changenonitoring (activity data), measurement angtenation ofcarbon emissions from land

use changeand remaining forest aregsconsideration of emissions from other carbon pools and
biomass burning, accuracy assessment and verification; and for national estimations and
international reporting. Genericrecommendations are provided for all 99 countries amdre
detailed suggestions are mader a selection of30 countries in detailed country reportslt is
concluded that almost athe countries studied require further investments twidge the capacity

gap in developing and sustaining national carbon measurement and monitoring syistéime long

term.

In addition to the country recommendations, the study highlighted someeommendationsfor
international efforts and activities that would help tuickly and significantlyemove some of the
current obstacles for implememtg annual forest monitoring; particulsr

1 Improve the satellite data coverage through investing in additional receiving stations in
particular in Central Africa arfdentralAmerica.



9 Provide resources and support ongoing activities for coordinated global forest observations
through established international mechanisms.
1 Implement regionallspecific coordinated observation strategies to overcome specific
challenges such as persistedwd cover, data access limitations and lack of-precesed
data for annual coverage
Ensure thasuitablypre-processed observation products are made availablalitoountries.
Engage with relevantountries andactors to ensure lorgerm continuity of satellite
observations for key observation programsth global focus i.e. from NASANational
Aeronautics and Space Administratioa)d USGYUnited States Geological Surve¥SA
(European Space Agenand EC(European CommissignJAXAJapan Aerospa Exploration
Agency andINPENational Institute for Space Research)

= =

The results of the study also encourage regional cooperatioansureefficient use of resources
(Natioral Institute for Space Researithparticular for remote sensing capacityiloing) and to foster
SouthSouth cooperation. A numberof international organizations are already working on forest
monitoring issues in different parts of the tropiegg FACForest Resource Assessmanid National
Forest Monitoring Assessment Repo@lobal Observations of Forest and Land Cover Dynamics
(GOFE&50LDaNd their regional networksThere is also great potentiédr some ofthe non-Annex |
countries with suitable existing capacities alothg experienceof conducting forest inventory and
monitoring to engage in regional cooperation and SaeStbuth capacity developmerie.g. India,
Brazil, Mexica) Some promising areas where, for example, regional cooperation woudtsb#able
option are in different regions of Africa (i.e. Central Afridagtin America, South Pacific, Mekong
river countries anather Asian and SEBsian countries.

The studyemphasizeshe diversity of existindgorest monitoringcapabilitiesandthe important near
term objective for any REDD readiness activitieBased onthe understanding of monitoring
requirements, existing capacities and avenues to further develop and estabjishational
capabilities, thestudy results pointo the urgent need and opportunity to take immediate action.
Capacity building activities shiouconsider the different entry points for countries in this process and
work towardsan ultimate goal that allinterested countrieshave a minimum level of monitoring
capacit/ in placewithin the next five years
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1 Background and objective

The studyhas beenconductedby the GORGOLD Land Cover Project Offitel'he FriedrictSchiller
University ofJena, with the objectivef summarimgthe currentcapabilities of tropicalnon-Annex |
countries to nonitor their forest resources with respect forest area change anaissociateccarbon

stock changesand making recommendations for the implementation of operational forest
monitoring within 5 years The analysis was done in the context of current climatenge policy
negotiations where new mechanisms areinder discussion td RRNBaa GKS A&aadzsS 2
Emissions fromDeforestation and forestDS 3 NJ R (i A 2 yThe méiw Ridad¥ sueh a REDD
mechanismwould beto provide incentivedor developingcourtries to reduce deforestation and
associatectarbon emissionswvhich are greater thathe entireglobal transport sector Reductiorsin
deforestation degradationandthe prevention of related carbon emissioisscurrently consideredn
effective mitigaton option that could combat climate change and at the same time help to conserve
biodiversity(IPCC 200.

Any such mechanism will require the systematieasuring andnonitoring of national forests and

their changes (Santilli et al. 280 Many develping countries have nor insufficientmonitoring

systens in placeto observe their forest resourcesr participationin REDD Therefore,the aim of

this study wasto provide a assessmenbf S| OK O2 dzy (i NB Q& tOoaaMBeyidi adl G
important next steps for capacity developmenb implement an accurate forest area change
monitoring system over the next five year§he study also consideraghat would be required to

progress toward higher tiers (2 or 3) of IPB@ UCKLand UseglLand Use Changand Forestry)

compliant carbon estimation and accounting.

For each country, the studynalyzed and worked aspecificareas of information:

1. Current monitoring and reporting capabilities for forest area change and catioaks to
guantify and report on natinal estimatef carbon emissionfom forest change

2. Availability of data from remote sensiglgta sources for annual forest area change monitgring

3. Remote sensing capacity building recommendations

4. Capacity building recommendationgith respect to courty specific REDD requirements and
opportunitiesand carbon stock assessmentsth a focus or80 counties,

5. Recommendationfor regional and global capacity buildiagtivities

The study aims to take a global perspective on the REDD capacity develagsuenill information

used for this projechasbeen derived from available worldwide data sources to allow all country
circumstances to be analyzed in, as much as possibteansparent and comparative manner.
Qubstantial nationalevel capacity devepment for measuring and monitoring forest carbwiil be
required and his process should start as soon as possible to ensure that existing capacity gaps are
addressed and reduced before any REDD mechamisimterim emergency fundinghechanisnfor

foreds, canbe implemented

Recommendations and conclus®are derivedt the countryandat the global levelwith a specific
focus on 30 countriesuggestedy ThePrincegd RainforestProject (PRRInd the Government of
Norway. Thus, the resultshould ke useful for different communities interested and involved in
REDD capacitjevelopment including individual countries, regionahtresand expert networks

and international organizationsAlthough the current studgonsidersvarious aspects of a natiah

forest carbon monitoring system, it has put emphasiglmcapabiliies requiredfor annual

monitoring of forest area changasd the role of remote sensing technologiechus, further

research assessment of capabilitiesd capacity building effortare required to properly address

the issues of measuring carbon stocks and carbon stock changes. Also, the results are intended to
provide guidance and suggestions but should be further discussed and elaborated with the individual
countries before they aabe used in defining or implementing specific actions.



2 Methodology

The study addressed albn-Annex | countries of the UNFCCC that are located in the humid or dry
tropics in total 99 countries Different types of indicators wereleveloped to assesthe current
capabilities and the specific challenges of each counfityese indicators were built with respect to
the requirementsand components that are needdd establish a national REDD monitoring system
(IPCC003,GOF&5O0LD 2008) A suite of consstent global information sourcesere analyzedfor
each country International country reporting to FAO and UNFCCC was reviesgaading current
country monitoring capabilitiesIf available further information from submissias to UNFCCC and to
the World Bank Forest Cebon Partnership Facility (FQPRavebeen integrated as wellin addition a
suite ofglobalgeo-data products have been used émalyzespecificcountry conditions thatvill be
important for developing or consolidating a national REDDnitoring system Such information
includes remote sensing technical challengetafa access and availability, cloud coverage etc.) and
country-specific characteristics and opportunitieslated to REDD monitoring (deforestation rate,
importance of degrdation, biomass burning, other carbon pools etclhe results of the assessment
are used to developountry-specific recommendations for the capacity building.

2.1 Foundations for forest (carbon) monitoring

Although, he detailsfor a REDD meeismand an interim funding mechanism for forestse still
under discussion,his study give an overview of the capacities thaire needed to implement an
accurateforest area change monitoring system acaimprehensivecarbonemission estimation and
reporting (minimum of aTier 2level specified byPCA@.ULUCKE The international guidelines of IPCC
for LULUCF and AFO[Agriculture, forestry and other land useslyeadyprovide aframework of
methods (PCQ003,GOFE50LD 2008, Herold and Johns 200iHe knowledge andunderstanding
of these methods for forest monitoring and carbon stock estimati@tcordingto IPCC GPG is a
prerequisite for each country,as is the institutional frameworkthat specifies responsibilitiefor
different tasks within the monitoiing.

Several requirements need to be consideredimplement anational monitoringsystem The first
componentg forest area change monitoringneeds todeliverforest area angpatially expliciforest
area change, corresponding to approach 3 of 18@i@elines forlLULUCF andFOLU It therefore
requires the applicationof transparent and consistent datasetsThe use ofremote sensing
technologieds considered suitable approach fanost developing countries to assess historical and
future deforesttion rates (DeFriegt al. 2007) The application of remote sensing techniques
requires technical resources, infrastructurand human capacityfor data acquisition,storage,
processing andanalysisand needs to consider the national circumstancesor the second
component- carbon stock and carbon stock changstimation¢ the IPCC GPG provides different
tiersregarding thdevel of detail and accuracydble 1)

Table1: IPCC tiers for estimating carbon stock

Tier Details

Tier 1 | IPCC methods and IB@efault values (no data collection needed)

Tier 2 | IPCC methods and country specific data for key fagtoctuding more detailed countr
specific strata)

Tier 3 | Country specific methods or models, national inventory of key carbon stocks, rep
measurementsof permanent plots to directly measure changes in forest biomass

The application oTier2 requires technical resources, infrastructure and human capacity for forest
inventoryestimations ForTier3, detailed measurements of carbon sto changs need to be
providedfor different carbon poolge.g throughpermanent field plots).



2.2 Assessing monitoring capabilities & technical challenges

Several indicators have beamsed to specify the current statud forest monitoring in each country
and make recommendationsTable2 summariza the keysourcesthat have been identifieénd the
information derived from each on® evaluate the currentountrystatus.

Table2: Source of informationsed for this study

Indicator Source
Involvement in UNFCCC UNFCCC Country Submissions for REDD
REDD process UNFCCC Country National Communications
c FCPF Readiness Plan Idea Notel({
-% Completeness of national | Note by UNFCCC Secretariat on financial support provided by the
S| UNFCCC reporting GlobalEnvironment Facility for the preparation of national
communications (UNFCCC, 2008)
Assessment of institutional | FCPF Readiness Plan Idea No#eI{R
framework and capacities | Country Reports for FAO Forest Resources Assessment 2005
§| Remote sensing capability /| Country Reports for FAO Forest Resources Assessment 2005
G| Forest area time series
% Data on carbon emissions i UNFCCC Country National Communications
g remaining forests Country Reports for FAO Forest Resources Assessi@eht 2
| Emission reporting from UNFCCC Country National Communications
B other carbon pools Country Reports for FAO Forest Resources Assessment 2005
8 Participation in regional and| FAO National Foresfonitoring and Assessment Program
= international networks and | GOFE5OLD Regional Networks
©| REDD readiness effort Global Land Cover Network
g FAO FRA 2010 remote sensing survey
FCPF Readiness Plan Idea Notel({R
Remote sensing data Coverage of Landsatamd CBERS receiving stations
© availability Coverage of archived SP(Ehatellite Pour 'Observation de la Térre
= dataand assessment of clotfdee data availability
'(‘,3) Data access Broadband internet speedpeedtest.ne}
| Topography SRTMShuttle Radar Topography Missi@md FAO Elevation Product
Annual cloud coverage MODISModerateresolution Imaging Spectroradiometdv)3 Product
probability (Cloud Fraction Mea8) EECRA (Extended Edited Cloud Report Arcl
Forest area and MODIS Vegetation Continuous Fietddct 2001 (Hansen et al. 2006)
deforestation hot spots MODIS VE(Vegetation Continuous Fielddpt-Spots, 2002005
(Hansen et al. 2008)
g Forest degradation World map of intact forest landscapes (Greenpeace, 2005)
S Fire:GLOBCARB@\Irnt Area 2002008
O| Carbon stocks Abovegound/belowground: IPCC TiérGlobal Biomass Carbon Map
for the Year 2000 (Ruesch & Gibbs, 2008)
Soil: Organic carbon pool (kg/m2/mq)Subsoil (FAO, 2007)
Relevance of forest fires GLOBCARBON Burnt Area Estimates

A major information source to assetfge monitoring capabilities has been the national reporting to
the FAO Forest Resource Assesnt (FAQ006) and to the UNFCCC (UNFE@IB) Every five to

ten years, the FAO undertakes a glofmkst resources assessmeriRA. Participating countries
have to submit detailed information concerning current status and recent trends of their national
forest resources with respect to various parameters e.g. forest area, biomass, carbonastbck
biodiversity¢ this has proven to be highly problematic for nyadeveloping countries Within the
UNFCCC, all parties are encouraged to submit national communicatiotise case ohon-Annex |
countries, the communications shall include a national inventory of anthropogenic emissions of all
GHG by sourceso the extent that the national capacities permitFurthermore, for25 countries
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t NE & SDiQ alR S FNBesk (dbakiéntsingvs been prepared by

countries participating in the REDD readiness initiative of the Forest Carbon BBanné&acility

(FCPF) and include a detailed description of current forest monitoring and GHG estimationass well
an assessment of identified gaps and challeng@ls study is based on the evaluation of these

documents rather than a detailed consult@ti with national expertgwhichwould be the preferred
option if time and resources perntéd).

Table 3: Indicators to assess current monitoring and reporting capacity

Key requirement

Indicator

Description of categories

GHG inventory

Understanding of Engagement in UNFCCC REL Low: Only National Communication (NC) or no
international UNFC( process documented interaction

negotiations and Medium: NC and/or at least one REDD submission
REDD process High: others and/or RPIN

Understanding of Completeness of national Low <50 %

IPCC gdelines for
reporting

UNFCCC reporting

Advanced 50- 99 %
Complete: 100 %

Forest monitoring capacities

Forest area change | Forest area change time serie{ Very low  No forest cover map
monitoring capacity |& Limited: Forest cover map (external)
Remote sensing capabilities | Some: Multiple forest cover maps (external)
Good: forest covemmap inhouse OR multiple maps,
latest before 2000
Very Good: Regular forest area mapping most recent after
2000
Carbon stock Forest inventory capacities | Very low:  No inventory available
assessment (growing stock and/or biomasg Limited: One inventory available (produced external)
Some: Multiple inventories (produced external)
Good: Inventories available (toountry), before 200
Very good: Multiple inventories (ircountry), most recent
after 2000
Reporting on carbon for Low: No reported carbon stocks

different pools

Limited:  Aboveground biomass (AGB) reported (using Tie
Intermediate: Minimum AGB and soil reportedifgs Tier 1)
Good: AGB reported (using tier 2)

Very good: Various carbon pools (using tier 2)

Cooperatio

Relevant regional an
international
cooperation and
monitoring activities

Regional and international
networks and
Relevant monitoring activities

FAO FRA 2010

FAO NFMA

GOF&50LD Regional Networks
GLCN (Global Land Cover Network)

Specific characteristics and requirements

Challenges for Proportion of country area withf None: 0 %
national REDD tree canopy cover > 40 % Sonme:  1-50 %
actions and High: >50 %

monitoring Amount of intact forest Low: 0%
Some: 1-50 %
High: 50 %

Areaaffectedby fire(in forest9 | Low: 0%

on annual averag2000-2008

Medium: > 0% of land area burnt annually (on average)
High: > 10 %of areawith >40% tree cover burnt annually
(on average)

Carbon storage in forest
vegetation

Proportion of forest with high (abovand belowground)
carbon stock (>125 t/ha) [in %]

Carbon storage in soits
proportion of forest area with
high carbon soils{(15 g/m?)

Low: 0%
Some: 1-20 % of area with >40% tree cover
Large: > 20 % of area with >40% tree cover

Remote sensing
technical challenges
(for annual

Data availability

Percentage of country covered by Landsat 5/CBERS
Percentge of country covered bgnnual, cloudfree SPOTata
2006-2008(in archive)

monitoring)

Data access

Average internetlownload speeds ikbps

Topography

Percentage of country with high topograghteep slopes

Coud coverage

Annual cloud coveraggén percent)and seasonality
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A number of available global datasets have been procesgech common format and analyzed to
derive additional information on forests, forest observation data, carbon stocks and forest
disturbances(Table 2) Table 3 describes the imdtors that have been used to assess country
characteristics and capacities with respect to key requirements for REDD monitdhegndicators
have been categorized in groups to allow for a comparative analysis on the global level.

2.3 Deriving recommendations for capacity development
The design and implementation of a monitoring system for REDD can be understoad as

investment in information that is essential for succesgbalticipation in a REDD mechanism
Countriesshould buildon existingforest data and capacitiesvailablein-country.

UNFCCC/IPCC Annual Carbon stock Towards a more comprehensive

compliant forest area assessment carbon stock assessment (Tier 3):
estimation change {aboveground, forest degradation, biomass
and reporting monitoring Tier 2) burning, other carbon pools (soil)

Current national Knowledge and understanding of UNFCCC REDD process and IPCC Good Practice Guidelines
monitoring capabilities Availability of key data and monitoring capacities for international reporting {(FAQ, UNFCCC)

Knowledge on carbon emissions from forest change
Remote sensing challenges: data availability and access, cloud cover, seasonality, topography
Suitability of existing data sources for forest carbon stock estimations

Country specific
characteristics and

requirements for Relevance and importance of forest degradation, forest fires, high carbon forests, carbon storage in soils
REDD monitoring Relevant international cooperation and monitoring activities

Recommendations for Suggested steps to fill capacity gap for estimating forest carbon emissions in key categories
national capacity Options for most suitable data sources, data access, processing and analysis
development Potentials to build upon ongoing activities and regional cooperation

Figurel: Conceptual framework to derive recommendations for national capacity development for this study.

As exemplified in Figurg, the evaluation ofcountry capacitiesand REDD specific charactensti
provides the basisto specify the recommendations Starting with an assessment of current
capacities, additional information on countspecific characteristics and requirements for REDD
have been analyzed through a numbef indicators (Table 2,3 and 4). A summary of key
components and required capacities for estimating and reporting emissions and removals from
forests is provided in Table Thesecomponentshelp to define therequirements thata monitoring
system should include and delivefiollowing the requirements outlined in the IPCC GPGhe
difference between the current status and tmequirementsprovidesinformation on the capacity

gap
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Table4: Components and required capacities for establishing a national monitoring syste&¥or

Phase

Component

Capacities required

Planning
&
design

1. Needfor establishing a forest
monitoring system as part of a
national REDD implementatiguian

1

1

Knowledge on iternational UNFCCC negotiations and guidance for monitoring g
implementation
Krowledge of mtional REDD implementation strategy and objectives

. Assessment of existing natiah
forest monitoring framework and
capacitiesand identification of gap
in the existing data sources

= =

=

Understanding of IPAQJLUCF estimation and reporting végments

Synthesis of previous national and international reporting (i.e. UNFCCC nationg
communications & FAO Forest Resources Assessment)

Expertise irestimatingterrestrial carbon dynami¢selated umaninduced changes
and monitoring approaches

Expertse to assess usefulness and reliability of existing capacities, data source
information

. Desigrof forest monitoring system
driven by UNFCCC reporting
requirements with objectives for
historical periodand future
monitoring

=a =4 —a —a -9

Detailed knowledge in apigation of IPCC LULUCF good practice guidelines
Agreement on definitions, reference units, and monitoring variables and framew
Institutional frameworkspecifyingoles and responsibilities

Capacity development and losigrm improvementplanning

Costedimation for establishing and strengthening institutional framework, capa
development and actual operations and budget planning

Data
collection
&
monitoring

4. Forest area change assessment
(activity data)

= =a —a

Review, consolidate and integrate the exigtiiata and information
Understanding of deforestation drivers and factors
If historical data record insufficiemtuse of remote sensing:
o Expertise and human resources in accessing, processing, and interpretatio
multi-date remote sensing imagery fayrest changes
o Technical resources (Hard/Software, Internet, image database)
o Approaches for dealing with technical challenges (i.e. cloud cover, missing

5. Changes in carbon stocks

Understanding of processes influencing terrestrial carbon stocks
Consabation and integration of existing observations and information, i.e. natiof
forest inventory or permanent sample plots:
o National coverage and carbon density stratification
o Conversion to carbon stocks and change estimates
Technical expertise and resoescto monitor carbon stock changes:
o In-situ data collection of all the required parameters and data processing
o Human resources and equipment to carry out field work (vehicles, maps of
appropriate scale, GPS, measurements units)
o National inventory/permanensampling (sample design, plot configuration)
058G At SR AYy@Sy(i2NE Ay | NBla 2F ¥F2
0 Use of remote sensingé. forstratification)
Estimation at sufficient IPCC Tier level for:
o Estimationof carbon stock changes due to land usarge
o Estimationof changes ifiorestareas remaining forests
o Consideration of impact on fiwdifferent carbon pools

6. Emissions from biomass burning

Understanding of national fire regime and fire ecology, and related emission for,
different greenhouse gases
Understanding of slash and burn cultivation practice and knowledge of the area
where being practiced
Fire monitoring capabilities to estimate fie¢fectedarea and emission factors:
o Use of satellite data and products for active fire and burned area
0 Cortinuous insitu measurements (particular emission factors)

7. Accuracy assessment and
verification

== =

Understandingdf error sources and uncertainties the assessment process
Knowledge on the application of best efforts using appropriate design, accurate
data collectionprocessingechniques and consistent and transparedata
interpretation and analysis

Expertise on the application of statistical methods to quantify, report and analyz
uncertainties for all relevant information (i.e. area change, changarbon stocks
etc.) using, ideally, a sample of higher quality information

Data
treatment

8. National GHG information system

Knowledge on techniques tmather, store, and analyze foremtd otherdata, with
emphasis on carbon emissions from LULUCF

Datainfrastructure, information technologysgitable fard/software) and human
resources to maintaiand exchange data and quality control

9. Analysis of drivers and factors of
forest change

Understanding and availability of data for spat@mnporal processeaffecting forest
change, soci@conomic drivers, spatial factors, forest management and land usg
practices, and spatial planning

Expertise in spatial and temporal analysis asd ofmodeling tools

Reference
emission
levels

10.Establishment of reference assion
leveland regular updating

Data and knowledge on deforestation and forest degradation processes, associ
GHG emissions, drivers and expected future developments

Expertise in spatial and temporal analysis and modeling tools

Specifications for aational REDD implementatidramework

Reporting

11.National and international reportin

= =a|=a =

Expertise in accounting and reporting procedures for LULUCF using the IPCC (
Consideration of uncertainties and procedures for independent international rev]
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The argest capacity gaps exist for countries:

1 that have limited experience in estimation and reporting national GHG inventories, for
application of the IPCC GPG and with limited engagement in the UNFCCC REDD process so far;

1 with low existing capabilities toontinuously measure forest area changes and changes in forest
carbon stocks as part of a national forest monitoring system. Reporting carbon stock changes on
the IPCC Tier 2 level is considered a minimum requirement;

1 that face particular challenges foREDD implementation, i.e. they have high current
deforestation rates, significant emissions from forest degradation or biomass burning and soil
carbon stocks that are currently not measured on a regular basis;

1 where the availability of useful data sourdes forest monitoring are constrained. In this study
the focus on the availability of common satellite data sources (i.e. Landsat, SPOT, CBERS) that
may be limited in their use due lack of receiving stations, persistent cloud cover, seasonality
issues, dpography or inadequate data access infrastructure.

Based on existing capacity gapssttudy has derived recommendations for capacity development
(Figure 1) Recommendations will be maden two levels: (ayecommendationdor a worldwide,
comparative assessment for 99 neAnnex | countries in tropical regionsand (b) detailed
recommendationgor a selection of 30 counes.

3 Results and recommendations

3.1 Overview of existing country capacities

An assessment of existifigformation and curreh capacityis the foundationfor eachcountrywhen
designing and implementing its forest carbon monitoring systeriibe development of UNFCCC
national communications has stimulated countries to establish national GHG inventories and related
national estination capaciy. Figure 2highlights the current status and the range of completeness
for national GHG inventoriger the countriesstudied in this project Less tharl/5 of tropical non-
Annex | countries are listed with a fully developed inventddf the 99 countries50 countries have
taken significant stepswith inventories in the range of 5000% complete About half of the
countries currently have systems less than 50% complétéhough the information inFigure 2
refers to the establishment dtill GHG inventories, where the LULUCF sector is only one component,
Figure 2provides a sense a@he current capacity gap for natiordgdvel GHG estimating and reporting
using IPCC guidelines or GPG.

25

20

15
10
5

no data initial phase 1-24 % 25-49 % 50-74 % 75-99 % Complete

No. of countries

Current status of completeness for national GHG inventories for 99 non-Annex | countries

Figure 2 Status for completing national greenh@ugas inventories as part of Global Environment Facility
support for the preparation of national communication98mon-Annex kropical and subropical countries
(UNFCCC, 2008).
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In terms of monitoring changes in forest ardagure 3highlights that &most all 99 non-Annex |
countries were able to provide estimates of forest area and changes in forest area. 7886uf the
countries provided this information based on mwdaate data and aboubne quarterreported based
on singledate data. Most ofte countries used data from the year 2000 or beforettesr most
recent data point for forest area, whil29 of the 99 countries were able to provide more recent
estimates. Of the countries that used muitate information,remote sensing has beethe mog
prominent sourceof information Field surveying and mapping arekpert estimatesare also
common(Note: Countries may have used multiple sources for reporting such data to the FAO).

60

Forest area change estimates Information source used by countries

50 reporting multi-date forest area data
_g 40 -
=
=
=
S 30 -
k]
-]
Z 20

N I

0 — -
no data Single-date Multi-date Fieldsurvey/ Remote sensing Expertestimate
mapping
m Latest update 2000 and before Latest update: 2001-2005

Figure 3 Summary of data and information sources use®®yon-Annex Itropical and sukropical countries
to report on forest area change for the FAO FRA 2005 (FAO 2006). Note: single date estimates are based on
assumptions (i.e. a multivariable model including population growth).

A number of countries provided estires for carbon stocks (Figue®. 71 of the 99 countries
reported on the overall stocks in aboggound carbon poa Since the abovground and below
ground carbon pools are correlateglmost the same number of countries reported on the carbon in
below ground vegetation Fewer countries were able to provide data on the other pools, in
particular for carbon in the soi(12 countries) The reported forest carbon pool estimates are
primarily based on growing stock data #%e observation variable A nunber of different
information sources are applied by countries for converting growing stocks to biomass (and to
carbon in the next step), with the IPCC GPG default factors being used most commonly4figure
Only11 countries converted growing stock todmnass using specific and, usually, national conversion
factors.

Given the results of ik assessmentthe majority of the countries have limitations in providing a
complete and accurate estimation of GHG emissions famnest loss Some gapsn the current
monitoring capabities can be summarizeatcording to theelevantreporting principles:

A ConsistencyEstimationspreviouslyprovided by many countries are based either on single
date measurement or on integratinfeterogeneous data sourcesather than using a
systematic and consistemieasurement and monitoringpproach;

A Transparency Expert opinions, independent assessments or model estimations are
commonly used as information souc® produce forest carbon data; thould potentially
lead to a lak of transparency

A Comparability:Common methalologies and guidance must be usedptmducecomparable
results. Few countries have experience in using the IPCC GBR@oasmon approacto
estimationand monitoring
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A CompletenessThelack of suitable datafor measuring and monitorinfprest area change
and changesn carbon stocks in many nefinnex1 countries is evident.Carbon stock data
for aboveground and belowground carbon are often based on estimations or conversions
using IPCC default data and ydew countries are able to provide information on all five
carbon pools or estimates from biomass burning.

A Accuracy:There is limited information on sourcesf error and uncertainty levelof the
estimatesprovided by countries and approaches to analyzeeduce, and deal witthese in
international repating

80

Carbon pools reported Source of growing stock to biomass conversion factors
70 -
60 -
w
2
E 50 +
c
3
S 40 -
5
[}
Z 30 -
20
N . . .
0 T T T T T T T
Aboveground Belowground Deadwood Litter Soil nodata IPCCGPG National FAO Expert

factors estimation

Figure 4: Summary of data for five different carbon pools reported (left) and information sources used by 150
nonAnnex | countries to convert growing stocks to biomass (right) for the FAO GRE&2AD 2006, countries
may have used multiple sources for the conversion process).

3.2 Recommendations for national level capacity building

3.2.1 General suggestion for capacity building in 99 countries

Appendix Alists a number of indicators derivefbr this studythat provide the foundation for
countries to assess their existing capacities and specify the next &tdépgrove their monitoring
systens. The indicators should be consiéer with the flowchart presented inFigure 5. This
flowchart liss the pathways and indicative cost implicationsfor countries and requires an
understanding of the capacity gap between what is needed for such a system and the status of
current monitoring capacitieésee Tablet andAppendix A Usingthis information,countries may

use the flowchart to guide them through a number of the key componentgiguare5) that need to

be considered and addressetliringcapacity development

The firststep for building national monitoring capagikhouldspecifythe monitoring objectives and
implementation frameworkbased on the understanding of:

9 CGuidance for monitoring and implementatigerovided under the UNFCCC

1 Monitoring should be part ofite national REDD implementation strategy and objectives;

1 Knowledge in theuse andapplication of the methods of IPCC LULUCF good practice
guidelines;
Existing national forest monitoring capabilities;
Expertisein estimating terrestrial carbon dynamiagad related humasnnduced changes;
The consideration of different requirements for mitoring forest changes historidgl
(reference period) and for the future (accounting period)

=A =4 =4
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Figureb: Flowchartfor the process to establishing a national monitoring system linking key components and
required capacities (see Table 4), and indicatd&t categoryestimates.



