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Summary

The present Forest Reference (Emission) Level, F&fibn plan has been developed in the
framework of theFAO component of thefNREDD targeted suppddr Myanmar.The action
plan is based on existing guidance for the development of FREL/FRLs available through the



UNREDD programme and FAO and describesrthjor tasks and activities to be mastered
during the respective planning process in Myanmar.

Taking into account the present and likely future data availability in the country and the results
of discussions and proposals among stakeholder during themealtiworkshop on FRELs in
2015 as well as several technical meetings before and after the workshop, a 4 year workplan
with budget was developed.

The approach for planning is organized around major elements of guidance for FREL
development namely: (1) Multi-stakeholder participation and consultation during FREL
development (2) Data review and methodology3) Identification of national circumstances

and adjustment factors(4) Development of subnational FRELs with national level consistency
and (5)Linkage of FRELs with the national forest monitoring systeenREDD+ strategy and

the Cancun safeguards.

The budget is calculated with a total amount of 1 Million USD for 4 years.



1. Introduction
Myanmar is partner country of the UNREDD pamgme since December 2011 and has
developed a comprehensive REDD+ readiness road map in 2013. The readiness road map is
government approved and in the process of its implementation under the leadership of the
Ministry of Natural Resources and Environmentabnservation (MONREQpgether with
other ministries as well as relevant national authorities, interministerial committees and civil
society organisations. The road map implementation is carried out with technical and financial
support by the UNREDD pragnme.

The road map consists of six major components: (1) management of REDD+ readiness, (2)
stakeholder consultation and participation, (3) development of REDD+ strategies, (4)
implementation framework and safeguards, (5) national forest reference (emiss$evels
(FRELFRL) and, (6) national forest monitoring system. The implementation of components 5
and 6 are supported by FAO while UNDP and UNEP lend support to the other four
components.

Work on developing FRElfsr Myanmar began in early 2018oncernrating on capacity
building among key stakeholders in government and CSOs about the importance of FRELS in
the context of REDD+, their constituent elements, technical guidance from international bodies
and programmes to support REDD+ readiness in cosnfd®REDD and FCP& well as
disaissions with stakeholdsron design and arrangements for FRELs in the national context.
Two technical working group sessions with the MRV group and one nationalstaild¢holder
workshop had been carried out during tfiest half of 2015 the results of which give the input

for developing the present FREL action plan.



2. Summary of guidance for FREL development
The followingfour majordecisionsat the level of the UNFCCC are related to the development
of FRELSs:

1.

4.

Decision 4/ ®. 15 in Copenhagerecognizes that developing countries in establishing
FRLs/FRELs should do so transparently taking into account historic data, and adjust for
national cicumstances;
Decision 1/CP.16, paragraph 71(b) of Caniitudes FRELs as one of the four key
elements to be developed for REDD+
Decision 12/CP.17 Durbatates about the modalities for FIRRELS
0 be expressed in tonnes of carbon diogigquivalent(CO2 eg per year and
serve adenchmarks for assessing the2 dzy G NB Q& LISNF 2 NX I yOS
the REDD+ actiwts
0 maintain consistency with anthropogenic forestlated greenhouse gas
emissions by sources and remé/ay sinks as contained in tie2 dzy GHEs Q &
inventories
o0 the usefulness of stepwise approach to national ER-REL development
enabling Parties to improve FRLs/FRELSs by incorporating better data, improved
methodologies and, wherappropriate, additional pools,
0 subnational FRLs/FRELs mayetmborated as an interim measure, while
transitioning to a nationaland
0 update a FRL/FREL periodically as appropriate, taking into account new
knowledge, new trends and any modification of scope and methodologies
Decision 13/CP.19 Warsaw guidelines ad procedures for the technical assessment
(TA)of submissions on proposed FRLs/FREtmg that:
0 each FRL/FREubmission shall be subject to a technical assessment
0 submission i®n a volintary basis
o technical assessmergpossible alsan the contextof resultsbased payments
0 a synthesis ngort on the TAprocessis prepared by the Secretariafor
consideration by SBSTA after the first year of technical assessments
0 countries are invitedo nominate experts to the rostefor TAas well aso
support capacitybuilding in relation to the development and assessment of
FRLs/FRELs

In anAnnex to Decision 13/CP.Hidelines and procedures for the TA of submissions from
Parties omproposed FRIBRELsre lined out.

The UNFCCC decisions for guidance at the countryifeyanmarcan then be summarized

as follow
1 Apply a transparent process in developing the FREL, FRL
 Take into account historical data
9 Adjust for national circumstances and consider expectatiorfsitafe development, if
appropriate
 Use metrics and land classifications consistent with those included in the GHG

inventory, FRA reporting and the incipient national forest monitoring system
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1 Think of a stepwise approach in terms of scope of REDD+ astigiéishon pools to be
included, tiers and approaches for measuring emission factors and activity data
according to IPCC guidelines

1 Consider suimational reference levels as an interim measure if appropriate

1 Define intervals of regular updating for the FRIERLS

3. Data availability in Myanmar

3.1 Activity data
3.1.1 Historical data record from forest cover assessments

3.1.1.1 National data sources

National brest cove assessments had beearried out for the years of 1990, 20(005and
2010 based on Landsat (FRA 2005, 2010),jm2015 based on projected data fro2®10 IRS
Liss3mages(FRA 2015draft version) The brest cover map of 1990 is nawailable in digital
form. The deforestation rates based on the land cover change assessments as p&Aof
2005, 2010 and 201&re includedn table 1.

The permanent forest estate, PFE, (forestaarender the authority of MONREIS available as
digital map for 2014figure 1) Mapping is also ongoing on the extent of actual forests still
existing within the boundaries of PBHEt is not yet concluded.

In the context of the GMS+ project carried out by APFnet, wtistered 8 countries including
Myanmar, forest cover maps for 2% and 2010 as well as forest cover change maps for-2005
2010 were developed based on Landsat imad¢mwever, he resulting deforestation rates
from the change assessmefdr Myanmarappear as toohigh to beconvincing since the
annual areaof deforestaton would then be higher thanin Indonesia which is not vefikely
(see table 1).



Figure 1: Permanent Forest Estate (PFE) in Myanmar in 2010

Thailand

Cambodia

Source: Forest Department of Myanmar

AsiaAir Survey(2014)carried outdifferent studiesfor the ForestDepartment inthe area of
land cover/changemonitoring during the years of 2012 and 2013 including the following:

1 Nationwide forest distribution maps for the years of 200Q010 for each year based
on three categories of land cover (closed forest, ofmnest, nonforest) according to
forest definitions used in Myanmar. The data sources for this mapping were SPOT
vegetation data with a spatial resolution of 1 km using the NDVI index and 10 day
composite data(figure 2) Accuracy assessments for the mappiproducts for the
years 2000 and 2005 based on standard confusion matrices were also conducted the
results of which showed thematic accuracies of 64% for the 2000 map and 80% for the
2005 map.

I Based on this forest distribution maps change assessmeats wonducted for the
periods of 200G; 2005 and 20052010.The change from closed forest to open forest
was mapped as a proxy for forest degradation and the change from forest to non
forest as deforestation. However, no tabular values of the results saeraxist.
Ground truthing for change detection was carried out on 23 selected locations. On
these 23 locations the sources of change were determined such as, mining, fire,
farmland and plantation development among othgfigure 3)

9 Forest cover simulatihs for the years 2015 and 2020 were conducted based on the
trends developed from the forest distribution maps and aggregated in five major
regions of the country (north, south, east, west and central)

! An 80% thematic accuracy is usually seen as a standard which should be achieved for land cover
classifications based on medium resolution satellite images.
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The data from thesstudies are available in th#apanese headquirs of Asia Air Survey and
canbe accessed on demand.

Figure 2: Forest coveidevelopmentin Myanmar 2000z 2010

FC2005

Closed Forest
Open Forest

FC2010

FC2006

Source: Asia Air Survey, 2014

Asia Air Survey also carried oat pilot study on the use of RapidEjymages for forest
degradation monitoring based on tree cover change monitoring and field inventory data in the
Taunggyi district of Shan stat€hetentative methodology and preliminargesults ofthis study
were presented during a workshop in January2@ithe FRin Yezin(Mitsozuka, 2015)



Figure 3: Forest cover change in Myanmarears 2000z 2005 - 2010

e o™ | change: 20002005 Change: 20052010

Source: Asia Air Survey, 2014

In addition,Air Asia Survegeveloped a methodology for localized degradation monitoring of
forests using UAVSs witdigital cameras and modeling from test sites which gives a 3D iofage
the forest area in questiofWada, 2015



Table 1: Overview on deforestation rates according to different studies in Myanmar and
pantropical studies including Myanmar

1990 - 2000 1.17 435,000 FRA 2010
0.27 120,000 Leimgruber et al, 2005
0.21 83,000 Kim etal, 2015
2000 - 2010 0.84 278,100 FD, 2000; FRA, 2010
0.47 179,000 Kim et al, 2015
2000 - 2012 0.23 100,000 Hansen et al, 2013
2004 - 2013 154,970 Hansen et al, 2014
2006 - 2013 167,000 Hansen et al, 2014
2005-2010 2.98 984,826 GMS+ project Myanmar
2010 - 2015 0.83 260,000 Draft FRA, 2015



TheincipientOne Map project for Myanmar has recently carried out an assessment of existing
spatial data for three pilot areas of implementation (figure 4). At least one of thay be
overlapping with identifiedsubnational FREL areas (Bago regisee chapr 4.2.4 and
potentially either generate or make available relevant data for FREL develognmauatling for
eventualadjustment factors and safeguard information

Figure 4: Availability of spatial data for three target thematic areas and national level Myanmar

OM Workshop - 11August NPT Core data for Onemap by Government Partner / Participant Institutions.
Data status, availability a) for the three target thematic areas and at National level.

Responsible Core Data Mon Bago Thayarwaddy | MM‘ Format | oo ori® |
Thaton | Mavlamyine | T'waddy | T'gos [ Pray | Bago | Dawe | Vosi | Savume
Boundaries of formal land tenure Paper High
1| SLRD | Locationand Names of Commercial P
agricultural plantations i High
All administrative boundaries v
| (State, District, Township) High
2 SD TUTM Topo sheets R&V High
One Inch topo sheets [ R
Digital Aerial Photography | [ R
2014-2015 Land Use/Land Cover | v High
Land Zonation (District, Township, ‘ v
Village Tract) High
Protected Areas, N,Parks, v High
3 | MOECAF Reserves, FR,PPF v High
Location and Names of Private Forest v
Concessions High
Rapideye Satellite Data 2015 [ R
4 MOPI | Population by smallest unit (Ward / =
VI/ ion area) High
Location and Names of Mining v
Concessions (Large) High
Mining C sions (Small) Paper I pl
5| Geo.SD Location and Names of Mineral v High
Exploration areas
National Geological maps v
Hydrological network SD data
Dams, Lakes SD data
§ HIMD) Flood risk areas I !
Meteorological Data (Met Stations)
Urban and regional planning areas v
Economic Development zones and >
T Qﬂﬂﬂﬁ& corridors E &
Road Transport Network v High
& Bridges
8 | YCDC | Urbandevelop Zones v
9 | MCDC | Urban development Zones | | | | [ [ | [ v

Data Available for use now - with checking
Data Processing requested or in progress
Data Available from NGO partner (FFI)
Commercial Copyright restrictions
Revision Very Likely

KEY

Source: Jewell, 2015
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3.1.1.2 Data from pantropical or external studies relevant for Myanmar

Several pantropicastudies include Myanmar and give estimates potentially useful for FREL
definitions, two recent studies (Kim et al, 2015; Hanseale2013,2014) and one older study

for Myanmar(Leimgruber et al, 2005). All three studies are mainly based on land cover change
assessments making use of Landsat images. How far they could/should be used for establishing
historic baselines of deforestatiois to be decided by lat experts since the forest definition
usedfor forest cover assessmernits Myanmar isconsiderablydifferent from thoseappliedfor

the abowe mentioned studies (table 2).

Table 2: Minimum tree covethreshold used in forest definitions in Myanmar as opposed to
some pantropicabr externalstudies

Minimum tree coverthreshold for forest | Source

definition

10% FRAMyanmar, 2010,2015 based on FAO definitig
25% Hansen et al, 2013, 2014

25% Kim et al, 2015

50% Leimgruber et al, 2005

The differencesn minimum tree cover thresholdccountfor at least partof the differences in
deforestation rate estimations between the mentioned pantropisaldies and the national
forest cover assessmenksr FRA reportingn Myanmar(see table 1)

3.1.2 Data sources for future forest cover/ change assessment

The ongoingrCP projecof FAG aims, as one of its main products, to develop a new national
forest cover map withbase year 2015. Thdata sources (satellite imag) and the forest
definition used forthis forest cover assessment will beonsistent with thoseused in
Myanmafs FRA assessments and repatsfar. Tie data from this assessment could then
potentially be used for change assessments against thstiegimaps of 2005 and 201i@ the
country. For historic average calculations for FREL definitions at least three points in time
would then be available (2005, 2010, 2015).

As an alternative for Landsat, Sentinel 2 images from ESA could also be used. These ima
have spatial resotions between 10, 2@&nd 60 m depending on the spectral bands used for
analysi$, and can be downloaded free of charge from the ESA website

3.2 Emission factor s

3.2.1 Information available from Historical NFI

The first nationalscale forest inventory with a probability sampling approach was initiated in
1980/81 and supported by a UNDP/FAO project during the first phRd&RA79/011). With
financial assistance of the project MYA/85/003 support was extended until 1992 (second
phase)

%The threshold of forest cover for the Hansen data can actually be changed and calculatiansdae ¢

out in 5% steps of difference between ¢30% tree cover (10, 15, 20, 25 and 30%). See annex 9.2
SUONBY3IGKSYAYy3a aél yYI NR& b I-liniddgetAbsesSndeNtBral Capac®yy A ( 2 NA y 3
Building Project numberTCP/MYA/3501

* http://www.esa.int/Our_Activities/Observing_the Earth/Copernicus/Sentigéfacts_and_figures
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This NFI was never completely finished and abandoned in 1992 for unknown reasons.

However, as part of this project 70 tree bole volume equations were developed which predict
the bole volume of many of the major tree species in natural forests of Mgaraggregated

in several species regression groypeech et al, 1990)The volume equations do not cover
the whole country, only 8 out of 14 stafesnd only the bole volume for trees with DRdver

bark) between 20 cmand 65 - 205 cm and a upper limitof 10 cm depending on the species
group. Still those equations could be useful at leasffifst order assessments combining the
estimations withexpansion factors according to IPCC guidejiid=ally national level factors
(IPCC, 206p and as a basi®ff expanding to other species and locations not included in the
original study but with similar silvicultural or ecological conditidrtee equations can be found

in an xIs spreadsheet table which is attached to this document. However, whether and how
these equations could be used foational levelbiomass estimations in the context of REDD+

in Maynmar should be subject to dissions with biometrgxperts.

® Ayeyarwady, Bago, Chin, Magwe, Mandalay, Rakhimgiss YangorNot included were the states of
Thaninthayi, Mon, Kayin, Kayah, Shan and Kachin.
® Chapter 4.5 pp. 4.464.71
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3.2.2 Information available from district level inventories

Since the abandonment of the NiRIthe early 1990snly district level forest inventories have

been carried out, with management plan purposes (definition of AAC, stand and stock tables).

Only part of the country’s area and forest is covered byrididevel inventories (figure)sThe

district level inventory design is based ansystematic distribution of plots within two basic

A0NF GFY Oft2aSR F2NBada oy -@mx:i NBBISO R&SBSIND by R
on this can be found in Myanmar’s NFMS action plan documeap(eh2.3.3.2).

Figure 5. Coverage of districts with field inventory in Myanmar until the year 2013

Source: Forest Department of Myanmar
How far the results of the district level inventories in combination with expansion factors

either generic factoraccording to IPCC, 2006 or nationally determined factolisbe useful
for first order biomass estimatiorendforest carbon measurement is to be determined still.
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