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Summary  
The present Forest Reference (Emission) Level, FREL, action plan has been developed in the 

framework of the FAO component of the UNREDD targeted support for Myanmar. The action 

plan is based on existing guidance for the development of FREL/FRLs available through the 
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UNREDD programme and FAO and describes the major 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 the national workshop 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 methodology, (3) 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 system, the REDD+ strategy and 

the Cancun safeguards. 

The budget is calculated with a total amount of 1 Million USD for 4 years.      
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1. Introduction  
Myanmar is partner country of the UNREDD programme 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 Environmental Conservation (MONREC), together 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 programme.  

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 (emission) levels 

(FREL, FRL) 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 FRELs for Myanmar began in early 2015 concentrating 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 countries (UN-REDD and FCPF) as well as 

discussions with stakeholders on design and arrangements for FRELs in the national context.  

Two technical working group sessions with the MRV group and one national multi-stakeholder 

workshop had been carried out during the first half of 2015 the results of which give the input 

for developing the present FREL action plan.     
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2. Summary of guidance for FREL development  
The following four major decisions at the level of the UNFCCC are related to the development 

of FRELs: 

1. Decision 4/ CP. 15 in Copenhagen recognizes that developing countries in establishing 

FRLs/FRELs  should do so transparently taking into account historic data, and adjust for 

national circumstances; 

2. Decision 1/CP.16, paragraph 71(b) of Cancun includes FRELs as one of the four key 

elements to be developed for REDD+ 

3. Decision 12/CP.17 Durban states about the modalities for FRL/FRELs: 

o be expressed in tonnes of carbon dioxide equivalent (CO2 eq) per year and 

serve as benchmarks for assessing the ŎƻǳƴǘǊȅΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ƛƳǇƭŜƳŜƴǘƛƴƎ 

the  REDD+ activities  

o maintain consistency with anthropogenic forest-related greenhouse gas 

emissions by sources and removals by sinks as contained in the ŎƻǳƴǘǊȅΩǎ GHGs 

inventories  

o the usefulness of a step-wise approach to national  FRL/FREL development 

enabling Parties to improve FRLs/FRELs by incorporating better data, improved 

methodologies and, where appropriate, additional pools, 

o subnational FRLs/FRELs  may be elaborated as an interim measure, while 

transitioning to a national, and 

o update a FRL/FREL periodically as appropriate, taking into account new 

knowledge, new trends and any modification of scope and methodologies  

4. Decision 13/CP.19 Warsaw on guidelines and procedures for the technical assessment 

(TA) of submissions on proposed FRLs/FRELs stating that: 

o each FRL/FREL submission shall be subject to a technical assessment  

o submission is on a voluntary basis 

o technical assessment is possible also in the context of results-based payments  

o a synthesis report on the TA process is prepared by the Secretariat, for 

consideration by SBSTA after the first year of technical assessments  

o countries are invited to nominate experts to the roster for TA as well as to 

support capacity-building in relation to the development and assessment of 

FRLs/FRELs 

In an Annex to Decision 13/CP.19 guidelines and procedures for the TA of submissions from 

Parties on proposed FRLs/FRELs are lined out.  

The UNFCCC decisions for guidance at the country level in Myanmar can then be summarized 

as follow:   

¶ Apply a transparent process in developing the FREL, FRL 

¶ Take into account historical data 

¶ Adjust for national circumstances and consider expectations of future 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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¶ Think of a stepwise approach in terms of scope of REDD+ activities, carbon pools to be 

included, tiers and approaches for measuring emission factors and activity data 

according to IPCC guidelines 

¶ Consider sub-national reference levels as an interim measure if appropriate 

¶ Define intervals of regular updating for the FREL, FRLs  

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 forest cover assessments had been carried out for the years of 1990, 2000, 2005 and 

2010 based on Landsat (FRA 2005, 2010), and in 2015 based on projected data from 2010 IRS 

Liss3 images (FRA 2015, draft version). The forest cover map of 1990 is not available in digital 

form.  The deforestation rates based on the land cover change assessments as part of FRA 

2005, 2010 and 2015 are included in table 1.    

The permanent forest estate, PFE, (forest areas under the authority of MONREC) is available as 

digital map for 2014 (figure 1). Mapping is also ongoing on the extent of actual forests still 

existing within the boundaries of PFE but is not yet concluded.  

In the context of the GMS+ project carried out by APFnet, which covered 8 countries including 

Myanmar, forest cover maps for 2005 and 2010 as well as forest cover change maps for 2005-

2010 were developed based on Landsat images. However, the resulting deforestation rates 

from the change assessment for Myanmar appear as too high to be convincing since the 

annual area of deforestation would then be higher than in Indonesia which is not very likely 

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

 
Source: Forest Department of Myanmar 

Asia Air Survey (2014) carried out different studies for the Forest Department in the area of 

land cover/change monitoring during the years of 2012 and 2013 including the following: 

¶ Nationwide forest distribution maps for the years of 2000 ς 2010 for each year based 

on three categories of land cover (closed forest, open forest, non-forest) 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 mapping products 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 map1.  

¶ Based on this forest distribution maps change assessments were conducted for the 

periods of 2000 ς 2005 and 2005 -2010. 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 seem to exist. 

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 others (figure 3).  

¶ Forest cover simulations 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).     

                                                           
1
 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 these studies are available in the Japanese headquarters of Asia Air Survey and 

can be accessed on demand.  

Figure 2: Forest cover development in Myanmar 2000 ɀ 2010  

 
Source: Asia Air Survey, 2014 

Asia Air Survey also carried out a pilot study on the use of RapidEye images for forest 

degradation monitoring based on tree cover change monitoring and field inventory data in the 

Taunggyi district of Shan state. The tentative methodology and preliminary results of this study 

were presented during a workshop in January 2015 at the FRI in Yezin (Mitsozuka, 2015).  
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Figure 3: Forest cover change in Myanmar years 2000 ɀ 2005 - 2010 

 
Source: Asia Air Survey, 2014 

 

In addition, Air Asia Survey developed a methodology for localized degradation monitoring of 

forests using UAVs with digital cameras and modeling from test sites which gives a 3D image of 

the forest area in question (Wada, 2015).   
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Table 1: Overview on deforestation rates according to different studies in Myanmar and 

pantropical studies including Myanmar  
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The incipient One 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 them may be 

overlapping with identified subnational FREL areas (Bago region, see chapter 4.2.4) and 

potentially either generate or make available relevant data for FREL development including for 

eventual adjustment factors and safeguard information. 

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

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

Several pantropical studies include Myanmar and give estimates potentially useful for FREL 

definitions, two recent studies (Kim et al, 2015; Hansen et al, 2013,2014) 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 deforestation is to be decided by local experts since the forest definition 

used for forest cover assessments in Myanmar is considerably different from those applied for 

the above mentioned studies (table 2).  

Table 2: Minimum tree cover threshold used in forest definitions in Myanmar as opposed to 

some pantropical or external studies  

Minimum tree cover threshold for forest 
definition  

Source 

10%  FRA-Myanmar, 2010,2015 based on FAO definition 

25% Hansen et al, 2013, 20142 

25% Kim et al, 2015 

50% Leimgruber et al, 2005 

 

The differences in minimum tree cover threshold account for at least part of the differences in 

deforestation rate estimations between the mentioned pantropical studies and the national 

forest cover assessments for FRA reporting in Myanmar (see table 1).   

3.1.2 Data sources for future forest cover/ change assessment  

The ongoing TCP project of FAO3   aims, as one of its main products, to develop a new national 

forest cover map with base year 2015. The data sources (satellite images) and the forest 

definition used for this forest cover assessment will be consistent with those used in 

Myanmaŕs FRA assessments and reports so far. The data from this assessment could then 

potentially be used for change assessments against the existing maps of 2005 and 2010 in 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 images 

have spatial resolutions between 10, 20 and 60 m, depending on the spectral bands used for 

analysis4, 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 national scale forest inventory with a probability sampling approach was initiated in 

1980/81 and supported by a UNDP/FAO project during the first phase (BUR/79/011). With 

financial assistance of the project MYA/85/003 support was extended until 1992 (second 

phase).    

                                                           
2
 The threshold of forest cover for the Hansen data can actually be changed and calculations be carried 

out in 5% steps of difference between 10 ς 30% tree cover (10, 15, 20, 25 and 30%). See annex 9.2  
3
 {ǘǊŜƴƎǘƘŜƴƛƴƎ aȅŀƴƳŀǊΩǎ bŀǘƛƻƴŀƭ CƻǊŜǎǘ aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ - Land Use Assessment and Capacity 

Building: Project number: TCP/MYA/3501 
4
 http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Sentinel-2/Facts_and_figures 

http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Sentinel-2/Facts_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 Myanmar aggregated 

in several species regression groups (Leech et al, 1990). The volume equations do not cover 

the whole country, only 8 out of 14 states5, and only the bole volume for trees with DBH (over 

bark) between 20 cm and 65 - 205 cm and an upper limit of 10 cm depending on the species 

group. Still those equations could be useful at least for first order assessments combining the 

estimations with expansion factors according to IPCC guidelines, ideally national level factors 

(IPCC, 20066) and as a basis for expanding to other species and locations not included in the 

original study but with similar silvicultural or ecological conditions. The equations can be found 

in an xls spreadsheet table which is attached to this document. However, whether and how 

these equations could be used for national level biomass estimations in the context of REDD+ 

in Maynmar should be subject to discussions with biometry experts.      

  

                                                           
5
 Ayeyarwady, Bago, Chin, Magwe, Mandalay, Rakhine, Sagaing, Yangon. Not included were the states of 

Thaninthayi, Mon, Kayin, Kayah, Shan and Kachin.  
6
 Chapter 4.5 pp. 4.46 ς 4.71 
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3.2.2 Information available from district level inventories  

Since the abandonment of the NFI in the early 1990s only 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 by district level inventories (figure 5). The 

district level inventory design is based on a systematic distribution of plots within two basic 

ǎǘǊŀǘŀΥ ŎƭƻǎŜŘ ŦƻǊŜǎǘǎ όγ пл҈ ǘǊŜŜ ŎƻǾŜǊύ ŀƴŘ ƻǇŜƴ ŦƻǊŜǎǘǎ όмл҈ - βпл҈ ǘǊŜŜ ŎƻǾŜǊύΦ More details 

on this can be found in Myanmar´s NFMS action plan document (chapter 2.3.3.2).  

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 factors according to IPCC, 2006 or nationally determined factors will be useful 

for first order biomass estimations and forest carbon measurement is to be determined still.   

 

 

 

 

 

 

 


































