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Summary

An assessment oFijiQ& S EA & ( A §6r3estidatingl e@issipisSaad removals from forests

provided the basis for defining the capaeitgvelopment needs forraoperationalNational Forest

Monitoring System (NFM$)r the country Thecapacitygap assessmeli$ carried out fotthe three

phases of the REDD+ NFMS: (i) planning and design, (i) monitoring, and (iii) analysis and reporting
(GOFGGOLD, 20N6and its associated component& W/ I LI OAGe 5S@St2LSyid t
bridge the capacity gaand focugson capacity building for the key action areas.

We found substantial capacity gajpsthe existingnational forest monitoringsystemrelative to the

Lt/ / WwW3I22R LN} OGAOSQ NBIIANBYSyGa 2F GNIyaLl NBy
accuracyDespite the fgh political interest in forest, climate change and REDD+ and financial and
technical suppod (FCPF, NFREDD,and other targeted supports), limited improvement was
observed in forest monitoring capacities Fiji Modest improvements were observed in forest
inventory capacities We noticed alow forest inventory capacityexists that could be usefully
resuscitated. Howevercapacites in forest area change monitoring and carbon pool reporting
showed no improvements since the recent NFI (20@B07). The NFIsystem needs to be
institutionalized to ensure a practical way for proficient monitoring and analysis of forest biomass
and carbon. The institutiorfi.e. MSD) whiclearries out NFI requisecontinued institutionalsupport

and adequate andpredictable finane providedwith qualified and committed professionals from
relevant disciplines(e.g., forest mensuratiofinventory, remote sensing, statistics) for design,
monitoring, analysis and reporting

Thoughsomeprogress has been made in REDD+ capacity buildiognétallevel, it is yet tarealize

at local level. We observed thaDivisioral Forest Offic€DFO) Forest Beat Offec(FBO)and local
communitieshave less involvement in REDi2adiness activities Fiji Theyare the key actors who

play adecisiverole for the successfuimplementation and monitoring of REDD+ activities in the
future. There are opportunities to incéimize thekey actors(i.e. DFO, FBO and local communities)
for the effective implementation of REDD+ whilst increasing the resources available to them to do
so. Thus, Fiji should activelgut efforts towards capacity building through bothnational and
international sessions, targeting key technistff (Divisional, Forest Beat), and civil society groups,
NGOs,faith based organizationsEnhanced capacity building tends to incredsgitimacy and
feasibility, i.e., political realism of the REDDefpane, 2009, 2035

In most of the REDDparticipantcountries, capacity building imostly underfunded, so is in Fifiji

is supported by the FCPF REDD+ readiness fund and by other regional REDD+ projects. The
government has been allocated some funds from its Reforestatio®egraded Forests (RDF)
program.To execute the proposed capacity development plan, a lamgestmentis needed Fiji

needs to raise a substantiahd predictabldinance from new sources and improve effectiveness of
spending.
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Strengthening national gacity is an inherent component of the development and implementation

of the NFMS. Neither the capacity gaps are something that can be fulfilled within a short period of
time, nor therea one-sizefits-all-approach to fill the gapsihe models applied by amy countries in
building a national forest monitoring system adopt the concept of stepwise and continuous
improvements(Mora et al., 2012 We recommend Fiji REDD+ to followst@pwise approachor
capacity buildingand to developREDD+ element§.e., National strategy or action plan, national
forest reference level, national forest monitoring system, and safeguard information system)

Capacity building shoulesult in sustainableand robustnationalforest monitoring systemshat are

able to report on carbon stocks and changes in compliance with IPCC reporting requirements,
including the IPCC good practice concepts of transparency, completeness, consistency,
comparability, and accuracynce a country acquire those capacitismyeeds to keep investing in

the national forest monitoring programme in order to maintain and retain its capacites{jn et

al., 2015. Only maintained capacities provide the consistent updatddpdated andsustained
NFMS can generate the ddiaformation required to meet international quality stadards
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1 Introduction

1.1 Background

Monitoring forests over time allows countries tbserve changegRomijn et al., 2016 Regular,
accurate and consistent information on forest resour@e®l the information on changes in the
forest resources over time are needed for developing policies and management practices to
sustainably andresponsibly manage forestaMacDicken, 2015; Romijn et al., 2Q153-orest
assessments on national level are of particular interest because countries that wish to engage in the
REDD+ initiative and to benefit from restitased paymert, need to give quantitative evidence of
their progresses in enhancing their forest resourddewari and Kleinn, 20}5Thus, REDD+
mechanism requiresystematic measuringf forest resourcegfored carbon stocksand nonitoring

of forest cover change at a national scalBhe monitoring systems use a combination of remote
sensing(RS)and groundbased forest carbon inventory approaches for estimating anthropogenic
forestrelated greenhouse gas (GH&nissions by sources and removals by sinks, forest carbon
stocks and forest area changes (Decision 4/CP. 15).

Monitoring of carbon stocks at national level requires a high degree of organizational capacity
National erest Monitoring System (NFMS), to be functional and to sustain over many years,
demands coordinated efforts of a large number of individwadd institutionsacross a broad range

of disciplinesiardcastle et al., 2008

Effective capacity buildingprogrammes areneeded to meet operational needs for REDD+
measurement, reporting, and verificatigRV)and reference levelGoetz et al., 2016 The need

for continued capacity development efforts is important for REDD+ countries to maintain their forest
monitoring system and update their inventories on a regular baw(jn et al., 2016 Only well
maintained NFMS can generate the data required to meet international quality standards.
Strengthened ad continued capacity building further improves accuracy and reliability of data and
information on forest resources and Wirovide countries with the necessary input to refine policies
and decisions and to further improve forest conservation, protectod sustainable management

of forest resources (ibid.Y'he continued capacity development efforts (for REDD+ NFMS) might be
accompanied and closely connected in tandem with ¢apacity buildingnitiative for meeting the
provisions stipulated ithe Transparency FrameworRiticle 13 of the Paris AgreementPA)

Decision 1/CP. 21 (Article 13, Paragraph 7) stipulates et Party of thd®Ashall regularly provide

information on a national inventory report of anthropogenic emissions by sourcesesnavals by

sinks of GHGs, prepared using good practice methodologies accepted by the International Panel on
Climate Change (IPCC) and agreed upon by the Conference of the Parties (COP) serving as the
meeting of Parties (MoP) to theA The decision alstequires the Parties to provide information

necessary to track progress made implementing and achieving its Nationally Determined
Contribution (NDC) under the Article 4 of the same DecisiBach capacity building efforts
associated with the REDD+ NFMS/ R  OF LJ OAG& o0dzAf RAYy3a AYyAGALFGAGS

1
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Framework establishment are also beneficial for countries to form and implement NDCs and other
economic and development policiedriemiya et al., 201)7

For forest area change monitoring and for carbon stock and carbon stock change estimation for
different carbon pools correspondirig Tier 2 ard Approach 3 of IPCC guidelines kand Use, Land

Use Change, ankbrestry (ULUCFand Agriculture, Forestry and Other Land Usd-QLYand as
required by the Forest Carbon Partnership Facility (FGP&pon Fund GF Methodological
Framework KF) for the Emission Reduction Payment AgreememRPH requires a huge
investment in the form of human, technical, institutional and infrastructure resources.

One of the tasks of this consultancy is to assess capafcREDDfelevant stakeholders involved in
REDD+ readiness and its implementatiand to pepare a capacity developmemtan for MRV,
which includedrainingscarried out duringhe consultancyperiod.

1.2 Summary of theTerms of Reference

In accordance with the TQRhe consultantsperform the capacity assessment for relevant
stakeholders involvé in eachof the tasks assigned to the consultancy apdepares capcity
building plan. Meanwhilethe consultant conducts several trainings, workshops aneherob
trainingsduring the consultancy period

1.3 Aim of thigeport

This report aimgo provide an assessment of niainal capacity and capability &iji for measuring
and monitoring forest as a requirement to establishnaoperational MRVand for reporting on
REDD+ under the UNFC®@th much momentum around th&lFMS $atellite Land Monitoring
Systen (SLMSNational Forest InventoryNF) andgreenhouse gas inventorgsHGI) system3), this
report analyzes the capacity building needs & operationalMRV, identifies key areas in which
national capacity need to be developed and suggest a Capacitypevelopment Planfor
implementation.

The cost for the capacity development activities proposed in the pdaia indicative but show the
levels of funding that would be required to achieve Tier 2 reporting.
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2 Methods

¢tKS Ww955b NB hpeod & dabaRitbLiging Prdr td féll implementation of REDD+

at national level. Comprehensive capacities are required for the data collection, estimation of
emissions from deforestation and forest degradation (D&D), monitoring and reporting, and
addresdng institutional needs of REDD+ implementing counttie®stimate and reduce emissions

from D&D.The ountries need to develop capacities to understand COP decisions, IPCC guidance
and guidelines, as adopted or encouraged by the COPs, to prepareagdiEDD+ elements (Four
Cancun elements of REDD+) and to undertake steps that are needed for implementation. Provision
and timely capacity building support is one of the main challenges REDD+ process faces today
(Maniatis et al., 2018 Without timely and enhanced capacity building, countries might not able to
absorb carbon financing provided by multilateral funds (e.di,K S 2 2 NI Forest CaybbnQ &
Partnership FacilityHCP}Readinessrad Carbon Fund)) and bilateral financial support.

2.1 Capacitygapassessmerapproach

For the purpose of this task, capacity gap is defined as the difference between what is required for
REDDNFMS (focusing more on MRYV) in accordance withnidtgonal circumstances anelisting
monitoring capacity ofFiji (Figure 1) Consultant teamassessed capacity gaps of the stakeholders
associated withForest Reference LeveFR), NFMS, and database in Fifihe capacity gap
assessments guided by andespondsto the three central questions, and paves the foundation for
the capacity development planfhe assessment investigatein terms of capacitieswhere the
country needs to gqrequired capacities)Where is the countryexisting capacities)? Artd what

extent capacity building is needefhap)? Based on the gap assessment, CapeiglopmentPlan

(How do we get ther®) is prepared.

4 N

The gap to be filled between the icg
situation and the country statusjuo ¢
where the country is

P e e e e

/

I ldeal situation Capacity exists to .
I . . Where is the country now?
i1 provide a complete, consistent,

: comprehensive and accurate estimati
: of forestarea change and to attribute
1
1
1

emissions and removals to these
,  changes in accordance with the IPCC What can and needed to be done?
vuidelines ! /

Figurel: Capacity gap analysis approach

What is missing in terms of the
ideal situation?
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2.2 Major information sources

The main data sources to assess the monitoring capacities were as following:

o Food and Agriculture Organization of the United Nati(f8Q Forest Resource Assessment
(FRA) reports

0 The National Communication§NCs) submittedto the United Nations Framework
Convention on Climate ChanfigNFCCC

0 REDD+ readiness documents: Readinesge®@ridea Note (RPIN), Readinessréparation
Proposal (FPP), Emission Reductions Program Idea Notd*(ER

o REDD+ Miterm Progress Report (2017) submitted to the FCPF
Country experts

2.3 Datal/information collection tools
Literature/document and archivakview
Questionnaire survey

Expert consultations

Personal observation

O O O O

2.4 Analysis of the information
We used fouselectedindicatorsand a threephase approach of REDD+ NRbI&ssessorest
monitoring capacities dfiji.

The indicator included,
1. Forest aea change monitoring and remote sensing capagcities
2. Forest inventory capacities
3. Greenhouse gas inventory capacities, and
4. Database management capacities.

Thefirst three indicatorswere used by Romijn2012) andRomijnet al. (2015 for the assessment of
forest monitoring capacities of Neinnex 1 tropical countriesSince, NFMS database is a key
element of the REDD+ NFMS, we added the foundicator.

GOFd50LD sourcebookGOFE50OLD, 2016 summarizes the main compents of NFMS, and
capacity building requirements for the different phases: (i) Planning and design, (ii) Monitoring and
Analysis, and (iii) Reporting phases (Table 4.2.1, p. 248). Based on the NFMS phases and associated
components, thisassessmenstudy pepared a crossvalk matrix for each of the phases. The cross

walk matrices includeequired capacities for each component of the REDD+ NFMS phases, existing
capacities, identified capacity gapad proposed capacity development needd-iji
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3 Overviewof capacity hildingA y CA2A Q34 w955b AYLX SYSyi

Like most of the REDD+ countries, capacity building efforts have been ongoing to strengthen the
technical and political skiflets necessary to establish and implemaational forest monitoringn

Fiji. There are several international and regional initiatives and a number of agencies investing
millions of dollars into REDD+ focusing on capacity building and piloting REDD+ at the local level
(Please see selective list of activities/events in Tabje With the suppors, Fiji hasbeen
strengthering coordination structures to ensure a holistic approach. This inclufl@dexample:

Quarterly REDD+ Steering Committee (SC) meetings and seminars, participation in international
climate change meeting relevant for REDD+, visit of selected SC members to other REDD+ countries,
integration of REDD+ activities in the plans aBdyeY dzy A OF G A2y LINRPOSRdzNBa Ay {
activities FCPF, 20317

The following sectionprovide an overview of the past and current capacity building initiatives in Fiji.
To present a complete/comprehensive list of the initiatives is neither a scope afdbisnent na it

is possible due to very scattereahd inconsisteninformation. Thus, thisection only be understood
merely an illustrative overview.

3.1 International initiatives to support capacity development with respect to national forest
monitoring

3.1.1 FCPF RBEB ountry participant

Fiji has been supported by the FCifice the inception of REDDFhe countryis one of the FCPF
Readiness Funibcipients and received supports, among other, to establish a FRL and-up sét
MRYV systems.

3.1.2 Capacity building througdN- REDDProgramme
REDD+ capacity building workshbp

Under the auspices of the Secretariat of the Pacific Communities (SPC) located in FijsREODN
Programme delivered a threday capacity builthg technical workshop in Marct20150n forest
reference emission levels / forest reference levels (FREL/FRL) for Pacific colih&riemrkshop, led

by FAQas a collaborating partner of the UREDD Programme, is part of a series of capacity building
sessions under the projedBtrendhening Regional Support to National Forest Monitoring Systems
for REDD&n the Pacifichat began in May 2014.

Ihttp://www.unredd.net/announcementsand-news/217 Zpacificislandcountriestake-part-in-seriesof-redd-
capacitybuildingworkshopson-forest-referencelevelsand-collectearth-land-usechangetool.html
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Collect Earth land use change monitoring téol

The UNREDD Programme, thigh FAOQ, is supporting Pacific Islarmui@ries (PICs)o use the
CollectEarth tool to gather information on land use and land use change to support reporting of
GHGI under the UNFCCC.

In March 2015 the SPC organized a tweeek UNREDD Programmsupported workshop d
customize and develop ColleEarth baed plot establishment. Forest officers from Fiji, Marshall
Islands, Papua New Guin@aNG) Palau, Solomon Islands, Tonga, Tuvalu and Vanuatu participated
in the training. Two officers from &#NGForest Authority assisted the training and contributedhwit
their Pacific exgrience in establishing ColleEarth plots which provided a very useful Se@&buth
knowledge exchange.

Capacities in REDD+ MRV strengthened in the South pacifieRBBND and SPC (23 May, 2016)

{ Ay OS al & nn GtredgtredingRegiohPSagp@tiio National Forest Monitoring Systems
for REDD+ in the Pacific dzy RSNJ G KS f SIFRSNAKALI 2F G4KS {t/
REDD, has been addressing the technical and capetityd barriers faced bythe PICs in
implementing aNFMS

Fijireceived support on the estimation of emission fact(Egsfrom a recent NF2005 2007)and a
network of permanent sample plots (PSP). Over five days212®1ay) twenty South Pacific
Community and Forestry Divisions officers increased their capacity to estimate canddomass
densities indifferent forest carbe poolsand developedunderstandng about theuncertainties
requiredfor reportingaccording to theRCC guidance and guidelines.

Pacific Regional Workshop on Forest monitoringd ®ecember 201-thosted by PNG

Experts from PNG, Solomon Islands, Vanuatu, Fiji and Tonga IndonesitoendSPCshared
achievements and challenges of forest monitoringhe workshop The workshop introduakand
provided handson trainings on FAO forest monitoring tools including Open ForisSystem for
earth observation, data access, processing, analysis for land monit&@ERALThe workshop was
financially supported ¥ the European UniofEU) Global Environment FacilifGEF) UNNREDD
Programme andhe Norwegian Agency for Development CooperatibiOoRADPregarding the SEPAL
component

2 http://www.unredd.net/announcementsand-news/217 Zpacificislandcountriestake-part-in-seriesof-redd-
capacitybuildingworkshopson-forest-referencelevelsand-collectearth-land-usechangetool.html

3 http://www.unredd.net/announcementsand-news/2514capacitiesin-redd-mrv-strengthenedin-the-south-
pacific.html

4 http://www.unredd.net/announcementsand-news/2744pacificregionatworkshopon-forestmonitoring-5-
9-december2017.html

g A
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Tablel: List of selected training, workshop conductedetthance capacity of relevant stakeholder
of Fiji REDD+. THist is not comprehensive, but is illustrative.

S. No. | Activity details

1 Training;
Forest inventory refresher trainiRgREDD+ monitoring;-@ February 2013; participants: Ministry
Fisheries and ForestSP@G1Z, iTaukei landowners

2 Training;

GPS (Trimble & Garmin)/GIS trainmBEDD+ monitoring; 21 February 2013; participaMlisistry
of Agriculture (Land Resource Planning Department), Forestry Department, Land
representative (Emalu REDD+ Pilot Project), SPC/GIZ

3 Regional training;

Regional forest inventory training in the Pagifi@basa, Fiji;529 August 2014; organised by tf
SPC with the support of theNNREDDand FAOthrough the Regional Forest Monitoring Projer
participants: 20 participants represting six PIGSCook Islands, FijlRNG Solomon Islands, Tonc
and Vanuatu

4 Regional workshop;

Workshop on National Forest Monitoring System; 27 October 2014; Lami, Fiji; 22 participant
seven PIGsPapua New Guinea, Solomon lIslands, Vanuatu, Tjiga, Cook Islands and tt
Republic of Marshal Islands

5 Regional workshop;

Second Regional National Forest Inventory Workshop; Makira Island, Solomon Islarids;
November 2014; organized by SPC/REDD Programme; 22 participants from six PRDG
Solomon Islands, Vanuatu, i participants) Tonga and Samoa

6 Training;
Forest Inventory Backstopping Data analy&B¥training; 1719 June 2015; organized by YREDD
Programme through th&PC

7 Regional workshop;
Regional Forest Monitoring Capacity Building Workshop128\November 2015; organized by U
REDD Programme through tB&Cparticipants: 21

8 Workshop;
National Forest Inventory Capacity Building Workshop on Data Analysis for F§if R&ay 2016;
organized by UNREDD Programme through the SPC; participants: 13

9 Workshop;
REDD+ Forest Reference Emission Level Workshop: Preparing a UNFCCC SRirhis$ton; 26
28 SeptembeR016; organized by UREDD Programme through the SPC

10 Training;
Fiji Foregy Collect Earth tool training, 1315 December 2016; organized by Fiji Fores
Department, UNREDD Programme and Papua New Guinea Forest Authority (PNGFA)

11 International symposium on forest policy;

Tenth executive forest policy course: Revisiting the poverty reduction agenda in the cont
Sustainable Development GoaBGp opportunities and challenges for Asacific forestry; 15
25 May 2017; Colombo, Sir Lanka; event organized by FAQR&ksi Forestry Commission, Fore
Department Sir Lanka; Fiji participants were funded by SPC/GIZ REDD+ Il
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S. No. | Activity details

12 Study tour;Nepal:

REDD+ (Safeguardsenefit sharing mechanisms)usainable management of forest, communil
based forest mnagement; 4/ $ptember 2017; organized by SPC/GIZ REDD+ Il with GIZ .
Network Asia & Pacific aniditernational Centre for Integrated Mountain Developmeh€IMOD
Nepal

13 Regional workshop for expert exchange;

Expert exchange on REDD+ and Forest Landscape RiestdFLR) for AsiaRacific Countries; 17
19 October 2017; Bangkok, Thailand; SPC/GIZ REDD+ Il with GIZ Sector Network Asia
participants: More than 30 representatives from Cambodia, Fiji, Indonesia, Lao, Myanmar,
PNG the Philippines, Tdiland and Viet Nam metnd discused onREDD+ and FIii®& Asian Pacific
countries

14 Regional workshop;

Pacific regional workshop on forest monitoring; Port MoresBNG 5 9 December 2017; even
organized by the government of PNG and-REDD Programme by the Pacific Community and :
GlZ Regional REDD+ Program; financially supported b¥th&EF, UNREDD Programmand
Norad; participants: PNG, Solomon Islands, Vanuaii, Tonga, Indonesia and SPC

15 Study tour;

Germany: Sustainable management of forests, downstream wood processing and climate sci
the scope of REDD+;-1& September 2018:20participants fromPNG Solomon Islands, Vanuatt
Fiji, G1Z; event organized and financed®yC/GIZ REDD+ I

3.2 Othertargetedsupport

The Reporting for ResuBased REDD+ Actions (The RRR+ Project), Coalition for Rainforest

Nations

The Coalition of Rainforest Nations (CfRN) has been building capatitiaonal level through its

Waporting for ResultH SR w955b owwwb0 t N2 2SORMI) sefks @A 2A @ ¢
build capacity in up to 21 forest countries including FijiMagsai, 201},

0 monitor emissions and removaléERs)from the land sector, focused on forests and
optionally agriciture, including the support of information on expected FRL and actual GHG
emissions and removals from REDD+ activities.

0 report through national GHGon international reports under the UNFCCC (e.g.Bi€hnial
Update ReportBUR, NDC), and

o shareknowledge and learning generated with a wider set of practitioners, such that the
benefits of the project are beyond the countries directly supported.

The RRR+ project had its first project lka¢kmeeting on 5July2017. The project is planned for

supporting the countries in the whole GHG reporting cycle. The -Géi@Gle includes six steps: (i)

plan (inventory kicloff meeting, choose methods and identify available data), (ii) collect (collect and

quality control (QC) oactivity data AD) and EF9) (ii) estimate (prepare and QC initial estimates,

RN F4 FyR v/ 2F 1Se& OFGS3I2NE Ftylrfeara oY/ 100X o
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improve (address errors and comments from the review), and (vi) finalize (finalize the inventory
draft and the KCA and prepare archivadjited Nations Climate Change Secretariat, 2014

9YKIFYyOAy3a CA2AQa ! Ch[! {SOG2NJAYy 5S@St2LAyYy3 bl (A
The CfRN RRR+ and Mullion Group conducted a workshoBf@ctober to 12 October 2018. The
objectives of the workshop were:

f C2NXYIfTATS Iy 1 Ch[!' &SOG6BNJ 62NJAy3 3INRdAzZLI T2 NJ ¢

1 Train members of the AFOLU GH&orking group on IPCC methods and data requirements,

1 Identify options for managing data when coilipg an AFOLU sector GHG

9 Build understanding of spatial modelling platforms to assist in Gld@&d other MRV
requirements, and

f 580St2LJ I aiGNXGS3IAO0 62N W KHREFE2 RIAA YEIRBEG BRI 4
FRL submissions and MRV Biio & dzy RSNJ CA2AQa [2¢ QqQERHPaA2Y 5
and REDD+.

3.3 Institutional capacity

Fiji has been actively engaged in the UNFCCC REDD+ process and advancing in its national REDD
readiness process since 200d@th the support of theSPCand GIZ (Deutsche Gesellschaft fur
Internationale Zusammenarbeit LINP2SOG &/ 2LAYy3 gAGK [ EAYLGS
w S 3 A Hjiydéveiopeda national REDD+ Policy in 2Gind submitted RPP to the FCHR 2013 In

December 2016, Fiji signed dtéx of intent (Lol) with the World Bank to transfer the rights and title
F3a20AFGSR gAGK 3INBSYK?2dza S Redlkciag Efigslossdand2Byikancings a dzf
Livelihoods in Fp t N2 I NJ Y .drBewcountidBedridditlydeveloping EmissioReduction

Program Document (ERPD) for tB® Program and is expedt¢o submit the document in June

2019

A three tiered institutional mechanism has been designed at the central level in order to implement
REDD+, consisting of Natal Steering Committe€SC) chaired by the Ministry of Forests (MoFo),
National REDD+ Coordination Committee (NRCC) and the REDD+ Unit as the operational entity. The
SC was established in 2009, and officially approved by the government in 2011. The NRCC is yet to
be established.

A REDD+ Coordinat recently appointed to coordinate the entire REDD+ readiness activities and
their implementation.

The SOs a crossectoral committee at polieynaking level and includes representatives from
government agencie@MoFo Department ofAgriculture(DoA) Department of Lands, Department of
Environment(DoE) Ministry of EconomyMoE)and its Climate Change UGECU)Ministry of Rural
Development and Maritime Development, Ministry of iTaukei Aff@il§ A) Ministry of Education)

S First draft is ready at the time writing of this document.

10
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I/NGOs (Conservation InternationéCl) GI1Z Nature FijiMaregeti Viti, Live and Leanp)academia

(Fiji National UniversityUSP Herbam), companies/trustsiTaukei Land Trust Boafd@LTR Fiji
Harwood Corporation LimitedFHCL)Fij Mahogany TrustFiji Pine Limited(FPL) Fiji Pine Trust
Scientific Forestry Fiji Limitégd)associations and representatives (Land owner representatives, CSO
Platform, FijiSaw millersAssociationgFSA)Naco Chamber3and Pacific Community Land Resource
Division(SPC)

There are five technical working groups (WGs): MRV, safeguards, awareness raising, governance and
finance.The MRV WG includesmesentativeséxperts fromMoFo (Management Service Division
(MSD), Ministry of lands and Mineral Resourcdés|Z and its Regnal REDD+ Program, ClI, land
owners representative, TLTB, FHCL, Mbiyersity of SouthPacific (USP)SPCFSA, CCU, DoA and
Department of Meteorology.The MRV WG members have expertise in their respective field,;
however, most ofthe membersmay not haveadequate knowledge on REDD+ M&\d REDD+
implementation. Therefore, the technical capacity not only of the WG MRV members, but also the
members of the other relevant departments is very esseni@HRF, 20}7

At the subnational level, Divisional REDD+ Working Groups (®)\&@ established. The DWGs are
crucial to implement REDD+ implementation, Fiji emission reduction program -gZ22) in
particular. However, the DWGs are not functional and active as expected.

A REDD+ Unit has been established under the MoFasdadated atMSD The uit reports to the
DeputyConservator of Forests and the SC. Thie ig the lead entityto carry out readiness activities
and also working as REDD+ Secretafiiaie staff portfolio of theunit includesa REDD+ technical
advisor two technical experts, one communication officer and an administrative assistdre
MoFo also provided an account officer and an assistant forest offiter technical advisdiTA)has
been providing technical support to the REDD+ readiness activitiesu{taomses, capacity building
at national, decisional and local level).

In the last four yeardsriji REDD+ Unhas carried out various systematic capacity building activities
for both personnel and institutions for the successful implementation of REBORF, 20)7Table

2 below presens the selected list of trainings, workshops and awaren@ssing activities which
were either organized or facilitated by the REDD+ Unit.

Table2: Selective list of capacity building activities conducted by REDD;+RiJiniThis list is not
comprehensive, but is illustrative.

Year ‘ Activity details

2018
Workshop;
9y KIFyOAYy3d CA2AQa ! Ch[! {SO0i2NJ Ay 5S@St 2L}
8- 12 October, Suva; organized BJRNRRR+ and Mullion Group.

2017

11
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Year

Activity details

Awareness;
Agricultural show; 2123 June 2017; Nausori, Fiji; organizer: Ministry of Agricul{ddeA) and
REDD+ Unit, MoFo; participants: approximately 400

Awareness
World Day to combat Land desertificatidkg 17 June 2017prganizerMoAand REDD+ Unit
MoFo; 30 participants

Awareness;
Government Road Show; (two days); Cakaudrove, Vanua Levu; participants: approximately 2

Workshop;
Understanding climate change and the principles of REDD+; organizeCo#iijcil of Churche:
(FCG)West and REDD+ Unit;-28 June 2017; Western Forest Division, Lautoka; 30 participan

Awareness;
Government Road Show: B July; Kadavu Island; participants: approximately 300

Awareness;
School programmeReforestationof Degraded Forests (RD&tion Against Desertificatior{pne
day), Early childhood education, Tacirau Kindergarten; Tacirau, Suva; participants: approxime

Workshop;
REDD+, Fiji Institute of Valuation and estate Management; (3 days), Pavtcipants:
appraximately 30

Awareness;

Accelerating climate action for a resilient Fiji National Climate Change WeeR923eptember
2017; Sukuna Park, Suva; government ministries, NGOs; REDD-patadlipants: approximately
120

Workshop;
Understanding climate change; (3 days); organizer: d&jé¥entral and eastern Division, Sul&;
participants

Workshop;
Reporting for resultbased REDD+ actions; organizer: bloF

2016

Workshop;

National Planning Workshop; (2 days); Suva; attendance: MdbA, Department of Environmen
(DoE), Fiji Pine Trudgjji Sawmillers Associatiokr$A, WWF Pacific, Naco Chambers, GlZ, Er
land owner representative

Workshop;

Measuring, Reporting and Verification (MRV) Work plan, TOR, National Forest Stratification; (
days); Suva; attendancktoFo, SPC, GIZ, FNU, USP, Conservation International (Cl), CSO/NG
number of participants: 9

Workshop;

Stakeholder Engagement; (2 dayaftendance:MoFo, Department of Mineral resources, Soqosc
Vakamarama (SSVM), Department of Information, Ministry of Rural and Maritime Developmel
National Disaster ManagemerfMoRD&MD and NDM MoA, MTA USP, FSAci8ntific Service
Limited;number of participants: 22

Workshop;

12
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Year

Activity details

Draft Communication Strategyl day); Suva; attendancktoFo, Departmenbf MineralResources,
SSVM, Department dhformation, MORD&MD and NDIVMoA, MTA, USP, FSA, Scientific Fore:
Services Limitedyumber of participants: 15

Awareness workshop for youth;
Climate Change & Forests; REDD+; (2 days); Suva; attendéoR®&MD and NDMMinistry of
Youth;number of participants: 40

Workshop;
Understanding REDD+2 days); SuvaMoFqg SSVM, Deptment of Information, MORD&MD MoA,;
number of participants: 15

Workshop;
Stakeholder workshop; (1 day); Loa village, Vanua Levu; attendance: village commuouoitiegr
of participants: 12

Workshop;
Understanding REDD«2 days); Western Division; MoFo, SSVM, Department of Informa
MoRD&MD, MoAnumber of participantsi5

Workshop;
Understanding REDD(® days); Suva; MORD&MBITA, Ministry of Environment (MoE)umber of
participants: 25

13
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3.4 Support from other organization for capacity building
SPC/GIZ REDD+ Capacity Building Program Regional Project

German Agency for International Cooperati@lZ has been in the PacifRegion for more than 30
years, and been supporting Fiji Forestry sector since 1985. The supports includes development
projects; research, demonstration and dissemination; capacity building; and enabling environment
(policy, legislation, institutional suppt) in the area of sustainable management of fose6$FM)
plantation management, agroforestry, climate change mitigation and adaptafidre regional
programme,d / 2 LAY 3 gAGK [/ EAYIFGS / KFy3S wagfunded§tha || OA FA O
Governnent of Germany Besides itfocusses onland-based natural resourceand the climate
change mitigtion and adaptation. Ae scope of theprogrammealso includedisheries, tourism,
energy and education. The German Government allocated to the programmefaSuit3 naillion,
bringing the total funding package tom T ®H Thé &dflittorZalfubding enabled th@rogramme

to expand itsscope from Fiji, Tonga and Vanuatu to nine otfCsthe Federd States of

Micronesia, Kiribati, Marshall Islands, NaurdaBaPNG Samoa, Solomon Islandsd Tuvalu

GIZ has been actively involved in capacity building since the establishment of REDD+ in the Pacific
region including Fiji{see Table ). The organization is focusing anhancinghuman resource
capacity conducting training and workshopeglated to NFIGISREDD+ monitoring, data analysis and
FRL. Thdollowing presents some indicative exampietated to REDD+ activities:
1 Advocate institutional capacity through forest governance in relation to REDD+ ihhiji.
resulted in both financial and technical support in the development of the Fiji REDD+ Policy
2011. The policy supporfs:

0 socieeconomics development of forest resource owners and local communities;

o0 relevant domestic legislation and polices and contté to the implementation of
international agreements, conventions and treaties that Fiji has associated itself with,
signed or ratified,;

0 CA2AQa STF2NIa (2 O2yaSNIBS CA2A VYlthéydzNI £ F 2
provide and biological divessi@ YR O2yUNROGdziS (G2 YSSGA
commitments under the CBD (the Convention on Biological Diversity) and UNCCD
(United Nations Convention to Combat Desertification).

1 Advocate institutional capacity with relevance of carbon rights to seonatiREDD+ scheme
in Fiji®

91 Develop technical capacity through training of fdrgsstaff and local communities on the
parameters foithe integration of SFM and REDD+

9 Develop technical capidg in relation to activity of carbon emissions from forest
degradation caused bselectivelogging; and estimate the magnitude of emissidrom the

8 http://www. spc.int/Ird/spcgizgclimateprotectionthrough-forest-conservationin-the-pacificisland
"SPCIGIZ (2011), Fiji REDD+ Policy: Reducing emissions from deforestation and forest degradation in Fiji, p2.
8SPC/GIZ 2013, C. Trenorden, (2013). REDD+ and Fartemt Gghts in Fiji. Background Legal Analysis, p. 11

14
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selective logging using emission factors and log production data; and assess the carbon
benefits of a transition from conventional logging to SFM in a jurisdictidBBIR context

3.5 Capacity buildingy University of Hambui@pril 2017 December 2018

Based on the findings of the capacity gap assessmernihg the situational analysishe following
trainings were provided during the consultancy period.

() ¢ NI A y /SiitEtica DesigH of NE)

Date: 26-27 April 2017
Venue: Management Service Division, C&lBuva, Fiji
Trainers: Prof. Dr. Michael K6hDr Prem R. Neupane, Dr. Narendra Chand

Methods of training: 1 Handson lectures
1 Oneto-one exercise

Participants: Ms. Akosita Lewai (MoFo, MSD),
Mr. Viliame Tupua (REDD+ Unit, MSD)
Mr Timoci Lagataki (MoFO),
Mr. Maika Tabukovu (FNU),
Mr Anare Nayacakalo{MoFo, MSD)

Major sessions: 1 Introduction tostatistical designs for NFIs
1 Key statisticaparameters (means, totals, proportions, confidence interva

Outcomes: 1 Participantswere introduced to statistical sampling
1 Presentation of statistical estimation procedures

(i) Training onEmission factors: data analysis and interpretatiéh

Date: 4 July and7 July2017

Venue: Management Service Division, C&iBuva, Fiji

Trainers: Dr Philip Mundhenk, Dr Prem R. Neupane, Dr. Narendra Chand
Methods of training: 1 Handson lectures

1 Oneto-one exercise

Participants: Ms. Akosita LewgMoFo, MSD),

15
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Major sessions:

Outcomes:
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Mr. Viliame Tupua (REDD+ Unit, MSD)
Mr TimociLagatak{MoFO),

Mr. Maika Tabukovu (FNU),

Mr Anare Nayacakalo{MoFo, MSD)

9 Introduction to R
1 PSP data cleansing

1 Participants installed R in thgdersonalcomputer PG, and run the
software

1 Loading the data into R workspace and learned basiccodBs

1 Learned techniques forada checks and data cleansing

1 Calculated basic summary statistigeofving stock, biomass, carbon stock)
for PSP &und 1 (2010)

(i) Training onPata cleansing: Ermanent Sample PlodProgramme, Emalu REDD+ Project

Date:

Venue:

Trainers:

Methods of training:

Participants:

Major sessions:

Outcomes:

24- 25 July2017

Taveuni

Dr Philip Mundhenk, Dr Prem R. Neupane, Dr. Narendra Chand

 Oneto-one exercise

Mr. Viliame Tupua (REDD+ Unit, MSD)
Mr Timoci LagataKMoFO),

91 Introduction to Radvanced
PSP data cleansing
1 Emalu REDD+ inventory data cleansing

=

1 Loading the®SP and Emalu data into R workspace

1 Learned techniques forada checks and data cleansing

9 Calculated basic summary statistics (Growing stbicknass, carbon stock)
for PSP and Emalu data

1 Developed heightliameter models using PSP data

1 Observed the problems and outliers in the datasets

16
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(iv) Workshop/Training on¥ hcertainty assessment dand usechange and Quality Assurance
(QA) and Quality Control procedur@s

Date:

Venue:

Trainers:

Methods of training:

Participants:

Major training
sessions

Outcomes:

2830 Augist 2017
Suva
Mr Peter Navratil, Dr Wolf Forstreuter, Prof. Drickhel Kohl

1 Lectures
1 Practicakraining sessions

13 participants; MoFo, SPC, Ministry of Agriculture (Land Use Division), G1Z
SPC/GIZ, REDD+ Unit

9 Introduction to the current state of the art of mapping land cover and lan
use change by remote sensing in the context of REDD+

1 Introduction to the context of accuracy and uncertainty assessment of
remotely sensed data

1 Practice of methods for accuracgduncertainty assessment based on the
FCPF training materials

f tNFOGAOLFE LXK AOIGA2Y 2F dzy OSNI |
change data of Fiji

T ttSrasS 4SS Ay GKS Wt N2 OSSRA yHEDDR

Unit/MoFo.

(v) ¢ NI Ay Database igstalkdent and operation of NFMS Database and Setup and
configuration of field Survey@

Date:

Venue:

Trainers:

Methods of training:

25 September9 October2017

Suva

Dr Hans Jorg Schnellbéacher, Mr. Armin Bajramovic, Dr Volker Miss, Dr. Pre
Neupane

1 Installation and operation of the NFMS database
0 Handson lectures
o Oneto-one exercise
o Practical training sessions
1 Setup and configuration of field surveys
o0 Handson lectures
o Practical training sessions

17
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Participants:

Major training
sessions

Outcomes:
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o Filed measurements
o Feedback an reflection discussions
o FNU
Installation and operation of the NFMS database
o Database Administrator
o0 MSD staff
o REDD+ Unit

1 Setup and configuration of field surveys

o Database Administrator
Forest inventory crew (MSD)

o Glz
0 Ministry of Agriculture
o MSD staff
REDD+ Unit
o FNU
Data management (processing, storage): NFMS client desktop setup fol
processing

Automatic transfer of collected data from electronic devices into the
database, via cloud server, with physical backup on servévBband its
partners; €t up and manage DK Collect for survey clientgliect setup for
survey devices (tablets)

Adminiger ODK Aggregate

Easy extraction of collected data for different purposes (carbon, biomas:
merchantable timber, biodiversity, socedfeguards informatiopn
Administer NFMS Web application

Link datdase to other national systemthie USRand SPCManagedata
from other systems

Run the database independentlyaintain NFMS data base
Reinstallation of server software after disaster crash

tfSFaS asSS Ay (KS Wt N OS Stiedty BEDD+2
Unit/MoFo.

(vi) ¢ NI A Yy Fofest ingeyitorydncluding designing fietthta collection protocol andormsQ

Date:

Venue:

Trainers:

Methods of training:

October 2017

SuvaNausori,Lautoka

Dr Volker Miss, Dr. Prem Raj Neupane

1 Design possibilities and usage of ODK foangndment of the field data

collection protocol and field form@nissing stand level and tree attributes,
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Participants:

Major training
sessions

Outcomes:

............ Institute for
World Forestry@

attributes related to missing-@ool, forest disturbance indicators)
0 Handson lectures
o Bercises
o Practical training sessions
Test inventory includinglectronic data transferintroduction of equipment
(Vertex IV, Densitometer)
o Practical training sessions
0 Filed measurements
Test inventory PSP measurements
0 Filed measurements
Feedback an reflection discussions

Design possibilities and usage of QDilectforms, amendment of the field
data, test inventory including electronic data transfer

o Forest inventory crew (MSD)
Database Administrator
Glz
Ministry of Agriculture
MSD staff
REDD+ Unit
FNU
Test inventory PSAneasurements

o Forestinventory crew (MSD)

o0 Forest technicians from Divisional Forest Offid2B0s)
Design possibilities and usage of Q@iMlectforms. This session is jointly
organized with the Database trainiigee above)(3- 4 October 2017)
Amendment of the field data collection protocol for Fiji PSP program. Tt
session is jointly organized with the Database training@p¢®ber 2017)
Preparation and working on digital data collection field forif®and 10
October 2017)
Permanent plot assessmerih{situ)

0 12-13 October, PSP 48, Suva

0 16 October, PSP 49, Nausori

0 17 October Vakawaga Mataqali, PSP 5, Western Division

0 18 October PSP 1; Narewa
ODK data submission and data check process (forms, data submission
checks, data damission checks SQL statements)
Data evaluation
Please see in theeport on Wiji MRV testinvento@ ¢ KA OK A &
REDD+ Unit/Mad-

O O O O O
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............ Institute for
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(vii)  Training onPatabase

Date:

Venue:

Participants

Methods of training:

Outcomes:

24-7-2018
Skype conference

Mr. TimociLagataki, MoFo
Mr. Erenatay MoFo
Mr. ArminBajramovic HH consultaniNTENDOGermany

1 Virtual meeting

1 Provided an updated SOP and d&dadata maintenace to import the
tables necessary for theERL

f Cleanup of impor§ NN2 NB A gdatab&s8 scliemty executing a
provided SQL scripthis was necessary, because an error was made by
Bajramovic during the initial setup of the database

9 Discussion of the new chapter in the SOP

1 Import of the FRV data files

1 Problem with importing some of the files, because the tool (PgAdmin)
showedin explicatebehavior(tried to import into non existing columns anc
showed these column in the object browser)

9 Tried to fix the problem, by updating PgAdmin and resetting the connect
Problem remained, but all except one file (NFI2006_plot_data_fixed.csv
could be imported

9 Discussion about the next possible appointment

(viii) ¢ NI A Y Fofesdt inReyitorata analysis usingR

Date: 5-13 March 2018
Venue: Suva
Trainers: Dr Philip Mundhenk

Methods of training:

1 Handson-lecture
1 Oneto-one exercise

Participants:

~20
1 MSD staff
1 REDD+ Unit
1 MoF Silviculture and Research
9 Divisional Forest Offices
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T NGOs
Introduction to R

Major sessions:
Forest inventonydata cleansing
Forestinventory data analysis (basic exercises)

Outcomes: LoadingNFI datainto R workspace
Learned techniques for Data checks and data cleansing
Calculated basic summary statistics (Growing stock, biomass, carbon st

Plotting and producing graphics

=A =4 =4 A|l=2 =4 4

(ix) ¢ NI Ay Database jhstaltation of FPackage$

Date: 30-10- 2018
Venue: Skype conference
Participants Mr. TimociLagataki

Mr. ArminBajramovic JHH consultaniNTENDGermany
Methods of training: I Virtual meeting

Outcomes: 1 Cleanup of theéable PSP.PLOT_INFORMATION
f CAESR bCLuHAancy! IINBII (i SAterth¥ dhange) v
the CSV data could be imported without problems (which failed in the la
session)
1 Installation of RPackages for the script
o Failed, because currently no current administrative account on
BAKA14 is known to Mr. Lagataki
o0 Mr. Lagataki requested the credentials from ITC services
1 Capacity building
o Refresher: the process to convert data from ODK to the MRV
Tables using a function &igger in PostgreSQL

(x) ¢ NI Ay Prgparatryof the database for the FRL scripts, installation and test-of R
Packages for the script and Configuration of the web application to start the FRL Sript

Date: 11-01- 2018
Venue: Skype conference
Participants Mr. TimociLagataki

Mr. ArminBajramovic JHH consultaniNTENDBGermany
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Methods of training: 1 Virtual meeting

Outcomes: 1 Preparation of the database for the FRL scripts
o0 New tables and their data were imported using SQL scripts.
0 Thesenclude tables in the MRWFI and FRL schemas.
1 Import of new vector data
0 The current version of QGIS (3.4) was instadledhe computer of
Mr. Lagataki
0 The connection to the Database on BAKA14 was configured an
vector data was imported by using tldatabase manager in QGIS
0 (Imported Layers: AA_LUC_0612, AA_LUC_1216, Fiji, FijiREDI
FijiNFILogging_polygons, sw_planted)
0 The process is documented in the Data Maintenance SOP.
1 Installation of RPackages for the script
0 The RPackages were installed marlyson BAKA14, in order to
prepare the machine for the FRL script
1 Test of FRL script
0 The correct execution of the R script was tested within the R Gl
Application
1 Configuration of the web application to start the FRL script
0 The web application wasonfigured, so the FRL script can be
executed using the web interface.
0 This was successfully tested.
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4 Capacity gaps in National Forest MonitoriBgstem (NFMS)in Fiji
assessment using four indicators

It is imperative to understand forest tenum@nd forest use systems in Figfore discussing onhe
existing government capacities réda to forestry sector.Much of the land ownership rests on
customary land ownership units known &ataqali (Leslie and Tuinivanua, 20100wnershipof

native lands is not transferable through land sales, but user rights can be transferred via land leases.
Nearly 88% of the totdandin Fiji is iTaukei (indigenous or customary) land, and the state onlys

4% of the total land. Forests cover 56%.04% million ha.) of the total land area of Fiji, and 90% of
the forests are owned by iTaukei peoiileenorden, 2018

The intensity of native forest harvesting has declined gradually as-¢$@aje harvesting operations
began in the Pine plantations from the lat€980s and from hardwood plantations in early 2000
Native forest harvesting dttuated between 100,00@00,000 mi per year from the early 1970s
peaking in 1987 at 220,000%mand at a declining trend, falling to 100,008im2004 and 61,000
in 2007(Leslie and Tuinivanua, 2016or 20062016, average annual ganercial logging in natural
forests is 50731 (50,731#10,111) from an annual average area of 1767 ha (¥¥690¥.
However, conventional logging is the major driver of forest degradatior2015, theMoFo had a
total staff of 227 out of which 118 arertared and 68 are wagkased Forestry Department, 2035
Major responsibilities oftte forestry staff are monitoring of timber harvesting, providing training,
extension services and coordination with key stakeholdEne facts indicate Esserinvolvement of
the governmenin the forest management

OUTPUT " NATIONAL FOREST MONITORING SYSTEM OUTPUT

MONITORING

To monitor
outcomes of
REDD+

()
Forest area

change

Data sharing,
transparency

(C Eoract )
Forest

carbon
stocks

Forest-
related
GHG
emissions
and

\ removals )

Web Interface National Forest

Inventory

Local
knowledge,
data and
validation

Community Monitoring

GHG Inventory

Other Forest-Related
Monitoring Systems

Integrate with
existing
systems

Figure2: Schematic representation of thrdements of a National Forest Monitoring Systems for
REDDH{NEP, 2027

NFMSs one of the four Cancun Elements tlia¢ country Parties should have in place to obtain and
receive resulbased payments. The information that becomes available through the NFMS/MRV can

‘CA2AQa C2NBail -edq @aitteyod preppré&ddsWniversityrotHamburg, and submitted to
Fiji Ministry of Forests, November 2018
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be used todevelop the National Strategy or Action Plafrhe NFMS serves two simultaneous

Fdzy QlA2yayY Wa2yAli2NAy3IQ TFdzyOldA2y> YR WaSlt ada2NBY
OCATdzNBE HOUD® | WY2YAG2NAY3IQ T dzy Olpa@syandiodtcomdNdf Y | NRK f &
REDD+ demonstration activities, and national policies and measures (PAMs) for REDD+. The MRV
function refers to the estimation and international reporting of naticsahble forest related

emissions by sources and removals by sinkd (ER® ¢ KS aw+ A& 0i)SLBRI)RA, ( KNB
and iii) theGHGI.

To establish robust and transparent national forest monitoraygtem Decision 4/CP.15 requests

the developing country Parties tdélse a combination of remote sensing ambundbased forest

carbon inventory approaches for estimating, as appropriate, anthropogenic -{@iestd
greenhouse gas emissions by sources and removals by sinks, forest carbon stocks and forest area
change€©The decision also requedtse t | NJichuSedthe Wost recent Intergovernmental Panel on
Climate Chang@PCCyuidance and guidelines, as adopted or encouraged by the Conference of the
Parties, as appropriate, as a basis for estimating anthropogenic foekged greenhouse gas
emissions by swces and removals by sinks, forest carbon stocks and forest area cQathges

¢ KS WYhasaddaye carboh Yy Sy (i 2 NB | LILINBHe OKFEGQDedisipms X\DBdisiorS R A Y
4/CP.15 and 1/CP.1@kenerally refers to aNFIwhich is asystematic collectiorof data and forest

information for asessment or analysisHewson et al., 2014; Koéhl, 1993; Kohl et al., 2086-Is

concentrate on a quantitative and qualitative description ofefst resources by means of-situ
assessmentsAs an integral component of the REDD+ MR, MFI providesountry-specific

biomass and carbon density estimaté¢F| data is used to estimate emissdor various land use

types then combined with actiwitdata(AD)to produce emission facto&Fs)

9YA&aaA2y wSRdzOGA2ya 69wald LINPINIYa akKlff RSY2yai
Methodological FrameworkFCPF CF MF)y R crkeiigiafd indicators@&). Indicator 5.1 of the

framework reads that the ER program identifies the IPCC methods used to estimate emissions and
removals for setting the FRL and Measurement, Monitoring and Reporting (MMR).

Capacity gap in forest assessments on national level and REDD+ implementation have long been
identified in Fiji Herold, 2009Romijn et al., 201,2Romijn et al., 2015 Romijn et al.,Z012) assessed
capacities of 99 tropical neannex countries for national maoring in the context of REDD+ using

four assessment categories: (i) national engagement, (ii) monitoring capacities, (iiilj REDD+
challenges, and (iv) RS technical challenges. Several indicators were developed assess the current
capacities and specific dfenges with respect to REDD+ monitoring.

Since the inception of REDD+ in Fiji, the country is in the process of developing capacities and still in
its early stageAccording to Romijn et al2Q012), Fiji is as one of the tropical n@mnex | countries

with low existing capabilities to continuously measure forest area changes, conduct forest inyentory
and report forest carbon stock changes on the IPCC Tier 2(eafgle 3. The country faces high
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remote sensing technical challenges to adopt IPCC Approattings Trines, 2012 also indicagd
thatCA 2A Qa Ol LJ Quipléndentia obuit Bientdlyysystens iR rudimentary.

Fiji has been actively engaged in the WWNFC REDD+ process in later yeRmnfjn et al., 201
O2YLI NBR (2 AdaqQ f 2 ¢s teifaREAGHES|Y, 2009 Mowelrek, & lalgiNe OS a
capacity gap exists to measure and verify the success of REDD+ implemamaigpthe IPCC GPG

and FCREFMF. Like most of the developimgpuntries, Fiji needs considerable capacity
improvements at technical, political and institutional levels to provicemplete, consistent,
comprehensive and accurate estimatof forest aredchange and carbon stock change; and to
attribute anthropogenic feest-related GHG emissions and removals to these changes.

Table3: Indicatoisfor Fijifor NFMS capacity assessment categories suggested by Raraijn2012

Engagement | Completeness| Forest Area | Forest Carbon Forest Proportion of RS Technical
in UNFCCC | of GHG Change Inventory | Pool Area Forest Area Challenges
REDD+ Inventory Monitoring | Capacity | Reporting affected | with high soil (Summarized)
Process Capacity Capacity by Fire | carbon content

Medium Low Low Low Low Low Low High

Followingsection presents the country capacity assessnmexatmining three indicators as follows:
1. Forest area change monitoring and remote sensing capacities
2. Forest inventory capacities,
3. Greenhouse gas inventory capacities, and
4. Database management captes.

4.1 Forest area change monitoring and remote sensing capacities

Fiji is currently developing 1 3 Q 9YA&aaAz2ya wSRdzZOGA2Y t NRPIANIY
under the leadership oMoFg, implements REDD+ activities in the three major islands of the
country- Viti Levu, Vanua Levu and Taveuni betw2680 and 202. For the period, activity data are
determined periodically, at least twice using IPCC Approach 3

52 (

Significant capacity is nded for activity dat (AD)and preprocessing and processing methods
Sources of uncertainties associated with tA®need to be gstemattally and consistently identified
and asses=d, and managel and minimizel to the extent feasiblen acost effectiveway. Remaining
uncertainties need to be quantifiedsing accepted international standards (accuracy, confidence
interval, distribution of errorand propagation of errorwhich allows for comparability between
periodic assessment&inally, theuncertaintiesshall be reportedFiji has significantapacity gaps
related to the different aspects of the uncertainty as discussed above.

4.1.1 Data availability and accessibility

Land cove(LC)hange information providea basis for estimatinfERSrom human activity (activity
data). In the past, satellite data, mostly Landsat, was used to create land/forest cover anagh. L
cover maps based on Landsat imagery are available for 2006, constructeddynal consultants
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(SPC, thelSOPAC).hE images were classified byswal interpretation rather thamsing automated
methods.As a laneuse classification is available only for one point in time, no change estimates can
be derived A forest change analysis between 2007 and 2062 done For the 2007 assessmemo
uncertanty analysis (e.gconfusion matrix) was conducted. The recertbnducted ColleeEarth
Assessment on 1000 points for estimating land use and land use change was not succéisstg
suggested that the team forgot to assess some points for earleisye

To estimate accurate and consistent AD, a forest area change assessment and an accuracy
assessmenivere carried out.During the construction of FRL, net historical fore&dor the period

2006 to 2016, i.e. theeference period was estimatedctivty data used for FRL constructioras
obtained from a LCchange assessment conducted between the years Z2W& and 2012-2016.

The focus of change assessmuts primarily on changes between the ladeh S O (b@sBENE & C
(including two forest strata, Lowland and Upland forest) ammh-forests (includinglanduse
categories grassland, cropland, wetlands, settlements and other .l&ma)dsat Thematic Mapper

(TM) data downloaded from the United States Geological Surveg$U6Global Visualization Viewer
(GloVis) were used to obtalrCdata. In addition, geospatial information of the Fiji Ministry of Lands

and Mineral Resources, Lands Department, river system and Shuttle Radar Topographic Mission
(SRTM) Digital Elevation MeldDEM) with 30 m and 90 m resolutions were used as supplementary
data. Land cover data for 200@012and 2016 as well as the change detection map have been
prepared by the SPC, Geoscience Divisith the assistance of MSIMinistry of Forests
Information and maps related to the plantation area were provided by the FHCL and FPL.

Forest change detection conducted by the 8MSDteam includes sevet.Cclassesnatural forest,
mangrove, pine plantation, hardwood plantation, coconut plantation, water b®died norforest.

The land cover classification is not consistent with the IPCC land use categories. The summary of the
results of the forest cover change detection are interpreted for entire country @eailvall) and also

on island levelTheteam attemped data cleaning to some extent as possit#e20 x 20 km grid was
overlaid over Viti Levu and 10 x 10 kgnd over Vanua Levand dl grid intersections were
numbered For each gridntersection LC class ofthe map was stored in one field and the
interpretation of the image data in a different field ofdatabase This was performed separately for

the years 2006, 2012 and 2016. All of the maps, all map sheets and the change detection matrix are
available However, manual digitizing and visual interprésat by multiple experts working at a time
might have introduced several errors in terms of accuracy, consistency and completeness.

Accuracy assessment of the land cover change (2002-2016) was performed by Remote Sensing

Solution GmbH (RSS), Germahgampling approach was applied that implemented an independent

second image interpretation of Landsat TM data (i.e., assessing the accuracy of a map using
independent reference data)lhe accuracy assessment report is availaBlease see the report on

Wy OSNIFAyGe Fylrfeara 2F GKS f I-Réddtd SenshéSolitdres  aa S
GmbH, Germany.
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Fiji Pine Limited (FPL) and Fiji Hardwood Corporation (FHCL) holds data on plantation lease areas and
plantation harvesting areas (vectoed raster product$. However, the FPL and FHCL are highly
inaccessible in terms of the data availability.

+SOG2NI YIHLA 2F aSOSNIY f al (incljding ldggirg palyGodhe rha@s: A £ | 0 f
were prepared as a component of forest harvesting plan of the respective Matagalis.

To enhance the accessibilityurrently available data, spatial and activity data in future, SOPs and
reports on QA/QC will be saved to the REDD+ NFMS databadeistry of Forests. Besides, a
backup copy of such data shall be saved at MSD-IcRioa.

Table4: Existing capacities and identified gaps regarding data availability and accessibility for the
operationalREDD+ NFMS

Existingcapacity Gaps identified

1 LCmaps based on Landsat imagery for 200 § All of the RS based data are produced with
are available medium resolution satellite data.

9 Forest cover maps 2006, 2012 and 2016 al § Satellite images not available fall of the
available years.

9 Forest cover change detection maps 2006 | § Forest cover maps 2068122016 prepared
2012-2016 are available. using visual interpretation andnoscreen

1 Topographic sheets are available. digitization method.

1 Harvesting polygons (natural forest) are 1 Most of the data is produced by external
available aDFOsand at MSD. experts(e.g., SOPAC, and now SPED)

1 Most of the above data are now accessible| 1 Except érest cover change detection maps
within the MoFo(MSD, REDD+ Unit) 200620122016, uncertainties are not

f 30 m resolution images of Landsat and oth{  addressed and ground truthing has not bee
high resolution images are available with done for other vector oraster data.
SPAGSD. 1 IPCC land categories are not followed.

1 Leased plantabn area polygons are availab| 1 Most of thedata is not owned bivoFoand
with FPL and FHCL. is less accessible with other organizations.

4.1.2 Technical capaty

Regular satellite based forest cover monitoring was not the priority of Mo in the past.
Apparently, the technical capabilities which include both technical equipment and logistics are not
well developed. After the inception of REDR+¥ange of capacity building activities and cooperative
efforts are being undertaken by thdoFo (See Chapter)3Several capacity building measures have
been taken both at national and divisional level during the REDD+ readiness.

Currently MoFoand REDD+ Unit aestablisling a basiccomputer sectiofGlISworkstation at the
MSD.Thereare already ame desktop computers currently being used @IS workparticularly for

27



UH
............ Institute for @7
[21 Universitat Hamburg World Forestry 1

DER FORSCHUNG | DER LEHRE | DER BILDUNG

preparing harvesting base maps and delineation of forestindaries However, he technical
potential of remote sensing arttie availability obperational toolss almost none.

Same of the urgent technical equipment needs includgh definition(HD)desktop computers (dual
monitors, multicore processing)high accuracy handled GPS systédifferential GPSand field
equipment for groundruthing. Logistics such dsgh speed intenet connection, licensed software,
web hosting servicandweb domainare neededLatest software and equipment are available with
SPAGSD who has been supported the MdBr many years. But most of the efforts between the
MoFo and the SPGSD are projédased. Other organizations, for example, GIZ supportG&HT to
assist MoB for particular tasks.

Table5: Existing capacities and identified gaps regarding technical capacities for the operational

REDD+ NFMS

Existing capacity Gaps identified

1 A small GIS workstation at the MSD currently 1 Technical capacities for satellite bast
functional(but still is rudimentary) ADmonitoring virtually do not exist at

1 Single frequency GPS machines are available at MSD, but could be obtained from SP
MSD andFOs GEM

1 A GIS/R&b is functional at the SPGEM The lab | § Procurement procedure for
containsHDdesktops withduel monitorsand multi equipment is chaotic.

core processing, high data storage capacity, high| § There have been forest cover mappil
speed internet connection and licensed software. and similar assignments, but the
The SPGSD provides the high resolution satellite}  products are noarchived in a system
images with charge. 1 Existing computers are almost

1 GlZsupports MoBk to develop technical capacities outdated

4.1.3 Human capacjt

Expertise in accessing, processing, and interpretation of +daté RSmagery for forestover /area
changesare at the core of the capacities required for forest area change assessment. Unfortunately,
no remote sensinfs1S analyst is available within thdMoFo Several assignments and projects
related to the forest and forest land cover mappimave been accom@hedwith support of various
regional and international organizations. An expertiigently needed to review anconsolidate the
existing data and information.

A specific problem for the South Pacific region is the limited availability of historicdlitsadata,
which is partly due to persistent cloud cover, a@gular recording of satellite imagery due to the
lack of receiving stations and inadequate data access infrastructure in the rdgipertise and
approachesfor dealing withthe technical chienges (i.e. cloud cover, missing dateither exist
with MoFo nor with other organizations.
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Table6: Existing capacities and identified gaps regarding human capacities for the operational
REDD+ NFMS

Existing capacity Gapsidentified

1 At MSDand DFOs, there are sonl 1 Knowledge andunderstanding of IPCC guidance

employeeswho are able tqerform very limited.
rudimentary GIS. 1 No single RS/GIS analyst

1 The MSD team was involved [ Expertise and a@pproaches for dealing withtthe
assess the forest cover chan technical challenges (i.e. cloud cover, missing d.

200620122016. However, thg do not exist
expertise in image interpretation if 1 No expertise on the apigation of statistical methods

limited on screen digitization. f  No expertise with an understanding of error sourc
 Expertise exists to use GPS syst and uncertainties in theAD and EFsssessment
in the field for ground truthing. process

I SPGGSD and University of South | 1 No expertise on the application of statistical methoc
Pacific (USP) are the few institutio o quantify, report and analyze uncertainties fand
that have relevant capacities. use cover change including forest ac@nge

T SPEGSD and the USP lend their 1 No expertise in accounting and reporting procedul

services to the Modon project
o pro) for LULUCF using the IPCC GPG

4.1.4 Capacity building facilities

There are opportunities available for the capacity enhancements of the professionals working in the
field of GIS, RS and geospatiibrmation systemsn Suva. The School of Geography, Earth Science
and Environment (SGESE) at the W8§&ts Geospatial Science Unit (GSU). The GSU unit offers a
number of courses relevant to RS/GIS including geography techniques and methods, geospatial
information systems, GIS and R8Be GIS courses include both foundation course and an advanced
course. The GSU provides students and staff with licenses of ESRI and ArcGIS R8sktoge
provides students with a foundation in the basic principlesR&0of the environment. This course
covers a range of muiicale remotely sensed imageryraditional supervised and unsupervised
image classificatignenhancement indices andultivariate statistical analysis of multiband imagery
using principal componentsalysis

College of Agriculture, Fisheries and Fore$@AFFat the Fiji National UniversitgFNU)offers a
three-year full time Bachelor of Scien¢B Sc)in Forestry programThe program offers courses,
among others, statistics in forestry, climate change and REDD+, forest ecology, forest survey and
mapping, forest fire, forest economics, ntimber forest products, plantation forestry, agroforestry,
forest biometry, sustainabl forestry, silvicultural systems, environmental forestry, forest
administration, forest harvesting and ergonomics and remote sensing and GIS in forestry. The
college also offers Trade Diploma in Forestry (2 yeargirud course) which includes the same
courses as in thB Sadn Forestry (excepRS/GIS)
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Forest Technician Training Centre (FTTC) withitMibieoprovides trainings on forestry. The FTTC is
focused on timber harvesting and utilizatioend produces graduatesvith forest technician
certificates Many of the graduates are recruited into the Fiji Civil Service as Forest Guards
(Dranibaka, 2011 In addition, the SRGEM provides internship on GIS/RS for the Fijian and
international students and professionals.

Table7: Existing capacities and identified gaps regarding training facilities for the operational REDD+
NFMS

Existing capacity Gaps identified

9 Local experts are available fq § Government 6érestry training institutions do not
GIS/RS trainings (USP, FNU provide the training on GIS/RS.
SPFG_SD) _ Lack of budget allocations fetaff training

T Training venues ar.? availab Training equipment and logistics are not available
at MoFo, MSD, '_:”' Reven Training to the right persons is an issue.
and Custom Services, Nasa . - .

i o Not many opportunities to participate on training ar
but without the availability of . . . :
GIS/RS inf seminars (in country and outside the country) availa

infrastructure. to the foresters working at DFOs.

= =4 =4 =4

4.2 Forestmventory capacities

This indicator assesses capacities to conchational forest assessmenwhich is defined asa
systematic process of gathering, collecting, analysing and using information from diverse sources to
assess the value, quality or imgance of forests at national level, taking into account all their
functions; and NFM$AO, 201y

To estimate overall GHG emissions the forest sectoy UNFCCC Decisions (Decision 4/CP.15 and
1/CP.16) suggest couias, using the most recent IPCC guidance and guidelinesgombine
information about how land useatterns are changing through, for examplkgforestation or
afforestation, with informatiorfrom agroundbasednational forest inventonfi.e., NFI)A NFisthe
systematic collection of data and forest information foressment or analysiglewson et al., 2014
NFIs concentrate on a quantitative and qualitative description of forest resources by mearsstof in
assessmentsThe NFIlprovides country-specific estimates of biomass and carbon densities
variousforest types. The estimates aocembined withADto produceEFsWithout a decent ground
based data collection system, attempts to apply stafeart RStechniques would be a comgte
waste of money and a missed opportunfiyardcastle et al., 2008

In Fiji, forest inventories have been carried out since 198 firstNFIwas carried out between
1966 and 1969y the Land Resource DivisitRD)f the Overseas Development Administration,
England Berry and Howard, 1978 The inventoy covered the major part of the natural forests
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including most of Vanua Levu, the forested eastern part af\Mvu and the Island of Havu. The
NFlused aerial photographs and the river catchments (16 catchment groups) the units of
survey. The studgescribed4l forest types Three forest management categories were identified:
non-commercial, production and protectioi\fter the permission of Fiji Government 197he LRD
published theinventory reportin three voumes.

ThesecondNFlof 1991:19920f  8aAFASR CA2A Q& yI GdzNFf F2NBaA
categories as f@duction (549393 ha; 64%),rptection (251264 ha; 29%and Preserved forests
(56876; 7%) Leslie and Tuinivanua, 2010The management categories were reduced to two
categories, as production and protection forests in the recent2086 005- 2007) the third NFI of

Fiji.

TheNFI 2006s the primary source of data to deribdomass and carbon stock estimaties natural
forest. Data collection started in 2006 and was finalized in late 2007. A strasifredle random
sampling design was employed, where the strata were closed and fopest. The map that was
used for stratification was derived by visual intexfation of Landsat imagery that was acquired
between 2000 and 2002.

In 2010, thePermanent Sample Plot (PSP) Progrdesignedl00 PSPs throughout Vanua Levu, Viti
Levu and Taveuni islands including forest areas (n= 86), grass lands (n= 8) and mangréyes (n
(Figure 5). In grassland and mangroves, the plots are yet to be established. The plot measurement
has been provided biannual data on stasiducture, tree species, heigland diameter at breast

height OBH.

Existing PSProgram and the last three NFwere not designed for carbon stock assesssi@md
have limited use for the forest inventopurpose.There is little national capacity for forest inventory
although basic capacity related to field measurement exiBiss is mainly due toinderstaffing and
financial problemsThere is almost null capacity for designing of forest inventory.
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Figure3: Forest cover (light green) and enumerated forest (dark greeMpitua Levuwyiti Levu,
Kadavutop to down)lslands estimated ithe first Fiji NF(1966 1969) Berry and Howard, 1933
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Figured4: Fiji third National Forest Inventory NFI @006 ¢ 2007) plot distribution
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