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Foreword

Bangladesh is identified as one of the vulnerable countries. Analysis of Bangladesh’s
climate change projection has indicated that Bangladesh is among the most vulnerable
regions in the world caused by sea level rise, drought, extreme weather and other
climate-related events. Responding to the challenge of climate change is a part of priority
policies for Bangladesh and that decisive actions are needed. Bangladesh has carried out
anumber of measures and actions at the national level, consistent with our commitments
under UNFCCC. :

In this context, reducing emissions from deforestation and forest degradation (REDD+)
and the role of conservation, sustainable management of forests and enhancement of
forest carbon stocks is seen as a tool for sustainable development. Through the REDD+
readiness phase, Bangladesh has been successful in building capacity to estimate
emission factors and produce activity data and has formulated a national strategy for
REDD+ implementation.

This Forest Reference Emission Level (FREL) has been written in-country by a national
team, bringing together the most robust national forest related data available, with policy
goals for the country’s future. The purpose of the FREL is to enable result-based payments
for REDD+ implementation that can help steer into a more diversified economy with social
equity and harmony with nature.

Bangladesh is hereby providing its FREL document to the international community and is
committed to active participation in a comprehensive and fair global effort to address the
challenge of deforestation and degradation.

A
Abdullah Al Mohsin Chowdhury
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Preface

Bangladesh is dewabing its capacity for assessing and implementing REDD+ activities with the
support from the UNREDD Programnence 2011Sakeholders from different government and
non-government organizations, academia, research organization as svéfleacivil societyvere
involved in the Forest Reference Level (ARbelopmentprocessthrough trainings, workshops,

seminars and consultatiors nationaland subnational levels.

Land cover maps from 2000 to 2015 were prepared for assessing and nrugitee changes.rée

cover change for the period 20015 were integrated with the land cover maps for identifying
the degraded forest areas. Deforestation, forest degradation and enhancement of forest cover
were identified as REDD+ activities for cton of FRL. Nainal stakeholders were trained,
involved and engaged from the beginning of the process of the development of the different
products and their integration for the preparation of the FRL (e.qg. field data collection, land cover

map, accurag assessment, calation of activity data etc.).

FRL has been developed at national level and for the five zones developed for the national forest
monitoring system. While developing the FRL considerable improvement in technical capacity has
been achieved and subsequentisaissions will help further inansolidation. The FRL estimation

is based on most recent guidelinesSUNFCCC.

The FRL is expected to be a guiding tool towards reducing deforestation and forest degradation and

enhance forest carbon stocks in Bangladesh.

o

Dr. Nurul Quadir

Additional &cretary

Climate Change Wing

Ministry of Environment, Forest and Climate Change
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with the UNFCCC decisions (decision 1/CP.#6d&cision 12/CP.17) and IPCC Guidelines 2006. The key
objective is to measure and monitor the performance of emissions reduction and removals under the REDD+
programin the country. In addition, the FRL may also be used in future for the purpose ofiobtedsults

based payments under REDD+, and can serve as a standard for forest monitoring and governance.

The forest definition used for the construction of FRL sRAO definition, which is adapted to include
mangrove forest aresin Sundarbardominatedby Ceriops decandrdocal name: Goran). The carbon pools
considered are abovground and belowground biomass, and G@ the only greenhouse gas included for
the aonstruction of FRLThe historical reference period is 208015. The FRL has included tHellowing
REDD+ activities: reducing emissions from deforestation, reducing emissionfofestdegradation and
enhancement of forest carbon stocks from afforestatreforestation and forest restoration. The scale of
the proposed FRL imtionallevelbut results are also reported separately for the five zo(ll, sal, coastal,
village andsundarban of the country, because the forest dynamics in these five gane very different.
Emissions and removals associated with trees outside forest havedadeulated but not accounted for the
construction of FRIgstrees outside the forests do not meet the criteria of the definition of forest. The
activity data are btained from thenationalland cover mapof 2000and2015and tree cover change map
of 20062014 The emission and removal factors associated with land use changes are calculated considering
the aboveground biomass stocKJier 2)per land class and peeatage oftree coverin 2000 and 2015.

The estimated emision of Bangladesh i4,188,971tCQe/year, and theestimated removais -814,718
tCQelyear. The net change FRL,is 374,253 tCge/year. Emissions from deforestatiomnd forest
degradationaccountfor 69% (819,854tCQel/year) and 31%369,117tCQel/year) respectively of total
emissions. Removals of forest carbon stocks from forest restoration and afforestation/reforestation account
for51% (411,623CQelyear) andd9% (403,095CQe/year) respeciiely of total removals. Removals from
trees outsideforest estimated at476,084tCQelyear for the reference period 2002015. However, the
contribution of trees outside forest were not considered for the construction of FRL.
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1. Introduction

Bangladesh, as a signatory country to the Uniteatidths Framework Convention on Climate Change
(UNFCCC) (ratified in 1994), is voluntarily submittingNthonalForest Reference Emission Level/ Forest
Reference Level (FRL) based on the decision 1/Cpat&graph 71(b), and measures mentioned in
paragraph 70 of the same decisiotyNFCCC 201Ifhe country wikomes the opportunity to avail the
technical assessment of the FRL in accordance with the guidelines and procedures adopted under Decision
13/CP.19UNFCCC 2014 the context of resultdbased payment foreducing emissions from deforestation

and forest degradation and the role of conservation, sustainable ganant of forests and enhancement

of forest carbon stocks in developing countries (REDD+)

As one of the most vulnerable countries to climate chamgiiced natural disasters, Bangladesh is fully
aware of the causes of climate chan@&oEFCC 2®). ! OO2 NRA Yy 3 (i 2 ecand Nafbhal RS a K |
Communication on greenhouse gas (GHG) inventotyé-CCC, submitted in 2012, the L-aisd, Laneluse

Change and érestry (LULUCF) sector was the second biggest contributor i@@i8sions in the country

after the energy sector. The former sector contributed to about 31% of totale@@ssions while the latter

sector contributed 64% of the totalational emissions(MoEFCC 20120Ithough no precise estimate is
available, the LULUCF sector is thaumghremain one of the biggest contributors to GHG emissions in the
country. Consequently, reducing emissions from the LULUCF sector has becomaritg i the
Government of Bangladesh (GoB). Indeed, as atemg strategy of GoB to reduce GHG emissifsom
LULUCF sector, thdational REDD+ Steering Committee (RSC) was formed in July 2011. The REDD+
Readiness Roadmap was prepared and endorseddR8C in December 2012. Subsequently, in June 2013,
the UNREDD Programme invited Bangladesh to submit@DREReadiness Preparation ProposalPR),

based on which the government is implementing-BEDD BangladeblationalProgrammesince 2015. The

goal of theNationalProgramme is to support GoB to initiate the implementation of its REDD+ Readiness
Roadmap byestablishing necessary management processes, identifying strategic readiness options, and
developing the capacities requirdd begin implementation of REDD+ activities. Hence, as a part of the
NationalREDD+ Readiness Roadmap, the country has develbp&RL for submission to the UNFCCC.

The overarching objective of this voluntary submission of the FRL report is to fachigateceipt of results

based payments, as per Decisions 9/CP.19, 13/CP.19 and 14/CP.19 (UNFCCC 2014). This submissior
therefore does not represent any commitment under thdationaly Determined Cuotribution (NDC) of
BangladeshRather, the preparation ahdevelopment ofational FRL will enhance the documentation and
monitoring of forest resources, which will eventually strengtlvapacity of Bangladesh Forest Department

(BFD) on management information focusing on current status of forest resourcesagad sarbon in the

forests, as well as vulnerable lande zones. Hence, this document will facilitate natural resairce
managemenplanning in futureand be able to provide better concept and tools for forest monitoring and
governance.

The document is structured in such a way that it includes all necessary components of FRL in a logical order.
The next sectioffsection 3 explains thenational context of Bangladesh in terms of forest governance and
management as well as forest resources. Section 3 starts with definition of forests used for, and then
specifies the pools and gasses, and REDD+itadiincluded in as well as the scale of constructing the FRL
with appropriate justifications. The followgrsectionsection 4 presents the activity data (i.e. land and tree

cover maps), emission factors, refame period and methodology used for FRL. The proposgidnal FRL

is presented insection 5 The uncertainty andiational circumstances related to REDD+ activities and
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transparency of data and process used d¢onstructing FRL are explained in the following three sections
(Section 6 8), before future improvement pportunities are identified in the final sectidaection 9.

2. NationalContex

2.1 Forest resourcein Bangladesh

In Bangladesh$brest landls defined as a governmewotvned land. The legal entity and governance of
Yorest landls established through gazette notifications under the Forest Act of 1927 (amended up to 2000)
and other forest related ast ordinances, regulations and polici@dohammad 2013, Rashid, Craigakt
2013) Some of theprevailing acts, ordinances, regulations and policies are:

=

Wildlife (Conservation and Preservation) Act 2012
BiodiversityAct 2017

Social Forestry Rules 2004 (amended up to 2011)

Forest Transit (control) rules 2011

Envionmentd Conservation Rules 199@mended up to 2017)
Environmental Conservation Act 1995 (amended up to 2002)
NationalForest Policy 1994

Forestry Master Plan 1994

Atia Forest Ordinance 1982

Private Forest Ordinance 1959

State Acquisition and Tenancy Ac609

Assam Forest Regulatis 1891 and

NationalEnvironmental Management Action Plan (NEMAP) 1995.

=4 =4 =4 -4 4 -8 4 -8 -4 -8 -4 9

The Bangladesh Forest Department (BFD) man#yestlandQunder different legal arrangementsiost of
Yorest landunder the management of BFD are aréaslaredasreserved protected, acquired, vested, and
unclassified forestsThe total area ¥ ¥ 2 NB anil itshdmiyfigtr&ive and legal T 2 NB aategofids gk Q
shown in Tablel. However, this legal definith of ¥ ¥ 2 NB adbes hdt yoRsitledand uselcover
characteristics and, therefore, may include areas with no tree calars W ¥ 2 NB &efiresénts yh&lénd
under the regulatory regime of BRIdd Chittagong Hill Tracts District Administrat{@ablel), rather than
forest asdefined by Brest Resource Assessment or REDD+.

Tablel: StateownedW T 2 NB ayliegdl datgger@BFD 2017)

WC2NBad f| Definition Areain Remarks
by legal categories hectares(ha)
Reserved Forests Everything is strictly prohibited unless otherwiy 1,818,219

permitted
Protected Forests | Everything is permitted except otherwise 37,009

prohibited. Managed by
Acquired and Prohibition of cetain activities within privately | 11,579 Bangladesh Forest
Vested forests owned lands or other lands for the protection ¢ Department

publiclyowned forest, or for the protection of
property and the environment.

Unclassified State | Depleted and denuded statewned forests 17,353
Forest (USF) subject to arious disturbances, particularly 695,226 Managed by Deputy
through shifting cultivation by tribal people. Commissionersf three
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WC2NB &G f]| Definition Areain Remarks
by legal categories hectares(ha)

districts of Chittagong
Hill Tracts

Total 2,579,387

In addition, accurate geographical information®ff 2 NAR &undéries are inadequatdheW ¥ 2 NS a i |
boundaries are neither well demarcated in the field nor digitally delineatéwrefore BFDrelies on hard

copy of Cadastral Survey, Revisional Survey and Bangladesh @ap&jor management 6P ¥ 2 MR D
However, the digitization and delineation ¥F 2 NB ®aundériesiaRe@een conducted oly ona pilot

basis.

Apart from the stateowned forests Bangladesh also has privatatyvned village forests, known as
homestead forests where trees are pted throughout the country in areas that are noesignated as

WT 2 NB arie estiafeR grivately owned village forests is 270,00(Bf#D 2007)There is also landith

trees owned by different government agencies such as land located adjacent to railways (owned by the
Bangladesh Railwayjpadsides (Roads andighways Departmentpand embankments (owned by the
Bangladesh Water Development Board), that are not designat8iB2aN) € I Y RQ®

2.2 Land cover, zoning arke covermaps

2.2.1Landcover maps

The Land Representation System (LRS) represents thelksgibsin the country based on a transparent,
accurate, complete, comparable and consistent methodologyBangladesiiGoB 2017)LRS is developed
usingthe latest version of the Land Cover Classification System (LCCS v.3), which is a tool recognized by the
International Organization for Standardization (ISO) for classifyingilaad area.

The LRS is the result of several processes of data collegtims]ation, analysis and identification of gaps
of existing land mapping processes. Its preparation involvedydvdernmenal, nongovernmentaland
academic entities from 2013 to 20{dadi, Shabnam et al. 2018he LRS represents all existiaggd classes

in Bangladesh, including the ones identified by previous land assessment and monitoring activities. |
64landclasses were described in the LRS of Banglg@&sh 201 7hased on existingnaplegends and more
than 1,000 representive field ground measurement@FD 2016)

The legends of theationalland cover map2015 and 2000 have been preparesing the LR8f Bangladesh
(Islam, Igbal et al. 2018n total, 33land classediave beerdefined for thenationalland cover mapf 2015
(GoB 2017)while 24land classesave beerdefined for thenationalland cover mapf 2000(GoB 2017)
These two mapsave beenused to calculate the activity data for the construction of FRLamadurther
described irSection 4.1

The legendsised for thenational land cover map2000 and 2015 areategorizednto two broadclasses
YEAYyfe Ww@S3Sds ISR 3RO Ya@ikherdliFidedbissd of preseénde Sfavater

Fa WOSNNBAGNRALIE Q | YR Wishsdre agairOctegarixdd Baksed bif agtificisdigy lasi S NI
Wyl GdzNI £ Q FyR WOdzt GAGFGSRQ 2 NJ WI Nalidn Bystébf Bdn@atlesh 4 OK
isgiven in Appendix A.
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2.2.2Zoning fomationaltree and forest assessment

BFD developed a zoning map to stratify and assess forest and tree resources in the ¢égotey ). The
key objective of the zongmap is to delineate homogenous spbpulations that will remain austant over
time in terms of physiographic attributes like soil types, elevation, climate, altitude and soil s@HRiDy
2016)

Five zonesh(ll, sundarban sal, coastal andillage) havebeen identified(BFD 2016yithin the national
mouza(smallesttype ofland administrativeunit) boundarymap obtained fom the Bangladesh Bureau of
Statistic¥BBS)Thezoning map was developed to support the stratification for the latest Bangladesh Forest
Inventory(BFI20152018)whichis based on the five zones and referred to as BFI zdieszoning boundary
delineaion arebasedon the physical characteristicsehtbe, zone boundaries may not match administrative
boundariesIinthe BFlzones,i KSNB I NB RAFFSNBy (i faSdBdcribeddTédbe d@ngd NX S &
different classes of tha@ational land covermaps 2000 and 2015. The dominant land clasaes other
characteristicof BFI zoneare described below and ifable 2

Thehill zone represents geographical areas with hillse average altitude of hill zone is 12%Jarvis, Reuter
et al. 2008) Water and terrestrial landareaoccupy 3% and 97% respectively of hill zg8eB 2017)The
mean annual precipitation is 2720 mm (2064370 mm) (Hijmans, Cameron et al. 2009hesoils of hill
zone have been classified as acid sulphate, brown hill, and noncalcareous grey floodplaalifreFAO
and UNDP 1988Yhis zoneonsists of hilforest (evergreen and selirever green forest typegndthe most
common tree specieare Dipterocarpusspp, Syzygium spp., Gmelina arboréacus caricaGrewiaspp.,
Albizia sp., Acacia auriculiformis, Artocarpus heterophyllus, Swietenia mahagentpna grandisicacia
auricdiformis,andsomeother homestead tree species suchMangifera indica etc.

Thesundarbanzone represents geographical arezssundarbanwhere theaverage elevation ranges from
2 to 9n from mean sea levellThe average altitude afundarbanzone is 6 mJarvisReuter et al. 2008)
Water and terrestrial landreaoccupy37% and 6% respectively adundarbarzone(GoB 2017)The mean
annual precipitation is 2004 mif1783- 2343 mm)(Hijmans, Cameron et al. 2009}he soil osundarban
zonehave been classified aeid sulphate and nenalcareous grey floodplain (nesaline)(FAO and UNDP
1988) This zone consis of naural mangrove forestad the most common treespecies ardleritiera fomes,
Exocaria algallocha, Ceriopsahndra.etc.

Thesalzone represents the geographical areas in Madhupur and Bametwith small hillocks and plain
land. The average altitude of sal zone is 17Jarvis, Reuter et al. 2008jater and terrestrial land area
occupy 3% and 97% respectively of sal @B 2017)The mean annual predigtion is 2040 mm (1804
2462mm) (Hijmans, Cameron et al. 2009hesoils of sal zone have been classified as acid basin clays, brown
hill, brown mottled terrace, deep reldirown terrace, shallow gy and shallow retbrown terrace(FAO and
UNDP 1988)This zoneconsists ofplain land érest known as al forest (deciduous types) and the most
common tree species ar8horea robustaAlbizia spp.Artocarpusheterophyllus, Swietenia mahagoni,
Acacia auriculiformistc. andsomeother homestead tree species suchMangifera indica

Thecoastalzone represents geographical areas with accreted landarstiuthern part of the countrylThe
average altitude of cadtal zone is 3 nfJarvis, Rewetr et al. 2008)Water and terrestrial land area occupy
55%and 45%r espectively of coastal zon&oB 2017)The mean anual precipitation is 2870 mm (2267
3698 mm)(Hijmans, Cameron et al. 2009he so# of coastal zondave been kassifiedas brown hill, acid
sulphate, calcareous aluvium (nsaline),calcareous grey floodpia noncalcareous alluvium andon-
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calcareous grey floodplaifFAO and UNDP 1988he most common tree speci@sthe coastakoneare
Sonreratia apetala, Avicennia officinali§xcoecaria agalloch#reca catechwand other homestead tree
species such a&rtocarpus heterophyllyssamanea saman, Azadirachta indica, Mangifera indica etc.

Thevillagezone covers the rest of the area ratcupied by hill,sundarbansal and coastal zon€he average
altitude of village zones 16m(Jarvis, Reuter et al. 2008Yater and terrestrial land area occupfo and 9%
respectively of village zon&oB 2017)The mean annual precipitation is 1600 n{riijmans, Cameron et al.
2005) Thesoils of village zone have been classified aslzasth clays, brown hill, calcarecaifuvium(non-
saline), calcareous brown floodjtacalcareous dark grey floodplain, deep grey terrace, grey piedmont, non
calcareous alluvium, necalcareous brown floodplain, necalcareous dark grey floodplaimpn-calcareous
grey foodplain (norsaline), and shallow Grey Terrgd€&O and UNDP 1988he most common tree species
of village zone ar&wietenia mahagoni, Areca catecidangifera indicaAcacia auriculiformisSamanea
saman Eualyptus camaldulensis, etc.

Figurel: Zoning fomationaltree and forest assessment under tBangladeslifiorest nventory(BFD 2016)
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Table2: Description andnajor characteristics of Bangladesh forest inventory (Béigs (BFD 2016)

Very HTR: 11.13

BFI Districts Geographic Dominant land Area* Accessibility (%): | Number of
zones characteristics classeger BFlzone (in hectareg | Hard to reach (HTR| Households
(BBS, 208)
Hill BandarbanChattogram Cox'Bazar, | Terrestrial land: 9%; | 1 Forest Tree Dominated Area 1,716,157 Extreme HTR: 580 | 3,574,726
Habiganj, Khagrachhari, Maulvibazg Water: 3% (Terrestrial)i727, 004 ha; Very HTR: 15.46
Rangamati, Sylhet 1 Shrubs with scattered trees:
691,921 ha
Sundarban | Bagerhat, Khulngatkhira Terrestrial land: 6%; | 1 Mangrove Forest: 399,725ha 631,386 Extreme HTR: 33.87 1,354,487
Water: 3®6 Rivers and Khal228,20ha Very HTR: 0.04
Sal Brahamanbaa, Kumilla, Dhaka Terrestrial land: 9%; | 1 Herbaceous Crops: 221,946ha 534,433 ExtremeHTR: 12.01] 10,127,177
Dinajpur,Gazipur, Habiganj Water: 3% 1 Rural Settlement; 159,188 ha ModerateHTR: 1.26
Jamalpur, Mymensingh, Narayanga Very HTR: 6.26
Narsingdi, Sherpur, Tangail
Coastal Barguna, BholaChattogram Cox's Terrestrial land45%; | 1 Rivers and Khald78,751ha 991,051 Extreme HTR: 24.3] 2,148,75F*
Bazar, FenLakshmipur, Noakhali, | Water: 536 1 Herbaceous Crop229,353 ha, Very HTR: 1.42
Patuakhali
Village Rest of districts Terrestrial land: 92; | 1 Herbaceous Crop$,;591,98ha 10,883,974 | ExtremeHTR: 13.07| 14,500,537
Water: 8% 1 Rural Settlement2,763,442ha Very HTR: 12.10
Moderate HTR: 0.52
National 64 districts Terrestrial land: 88% | 1 Herbaceous Cropg170,87Ctha 14,757,000 | Extreme HTRL9.5 | 31,705,684
Water: 12% 1 Rural Settlement3,124,434ha Moderate HTR: 0.43

/| 2EQ& .11

NJ 2

* Thetotal land areaof Bangladesh which wadbtained from the intersection afiationalland cover mapsf 2015 with 2000vas estimated al4768227 hectares.However,
the Bangladesh Bureau 8fatistic§BBS)eports that the total land area of the countryid, 757,000 hectare®BBS 2017)herefore the map areas were multiplied by the
factor 1475700/ 14768227 (0.99923978687489) to adjust with the country agerted by the BBS.

** The number of households excludestsame for Chattagrarh y' R I @2 disRicts¥al dzddthdl adbizodsyalizangsa > | &
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2.2.3Tree cover maps

In 2016, the Resources Information Management System (RIMS) unit of the BFD in collaboration with the
Global Lad Analysis and Discovery (GLAD) Laboratory of the University of Maryland published the tree cover
changemap of the country over the period o0R0 to 2014(Potapov, Siddiqui et al. 2017hetree cover
mapping and monitoring system is based on the integrated use oftevatbll Landsabased mapping and
samplebasedarea estimation ugg freely available high spatial resolution imagery and Landsatgaries

data.

A two-stage method fomational tree cover monitoring was established. At the first stage, ‘eaihvall
Landsatbased tree cover extent and change maps were created. These maps served to stratify the whole
country for the implementation of a stratified random sampling protqéttapov, Siddiqui et al. 2017he

second stage of the analysis consisted of characterizing tree cover area and change based on samples of
multi-resolution timeseries data. Stratified random samquidesign was used based on Landdatived
wall-to-wall maps as sampling strata. A set of 1486 samples consisting of 30 x 30 m Landsat pixels was visually
interpreted to estimate fractional (% of pixel area) tree canopy cover and canopy loss andgmamacy
assessment of the tree cover mapgre conducted(Potapov, Siddiqui et al. 20L7Though very useful to
understand the tree cover gains and losses, the tree cover maps do not provide information on the forest or
non-forest status of land. Since, themaps provide information on presence of trees, this information can

be used within the land classes to detect gains or losses of trees, and therefore emissions or remowvals of CO

2.3 Trees outside forest

Due to land scarcity and rapid population growth, asgling designated? 2 NB a i§ extremglyRIfficult in
Bangladesh. In this context, BFD is trying to increase the tree cover oltstd®&l S & throufHentduging
tree plantations in homestead anplarticipatory approaches like social forestry on emkments in the
coastal area, road side plantations, and other forestry activittegendix B. As a result of these activities,
over the period of 2000 to 2014 total tree canopy cover increased by 135,700 ha, and mostrekthever
gain was found within trees outside foremteaslocated in the boundaries between woodlots and croplands,
nea houses, and along roa@Botapov, Siddiqui et al. 2017)

In Bangladeshrees outside forest play a key roleriaral livelihoods. More than 70% of fuelwood,%80of
bamboo and more than half afational wood production comes from homestead foregtslam 2004)
Hence, the role of trees outside forest ilmportant because they directly reduce the pressure on the
designated forests ofhe country by supplying additional forestresources. Trees outside forest also
contribute to households income and are important for water purification, biodiversity coagervand land
restoration(lslam 2004)For these reasons, carbon sequestration in trees outsidestdras beerassessed
andis presented in this report. However, the emissions and removals associated with trees outside forest
are not accounted for the construction of FRL, as they do not meet the definition of forest described in
Section 3.1

2.4 Forest trendsind government strategic plaimsBangladesh

Despite the tree cover gain the country 2,600 ha of forestost annuallyover the period of 1990 to 2015
(FAO 2015)A study on thedirect and indirectdrivers of deforestation and forest degradation has been
conducted and is based on data collected from a literature redegworkshopscarried outin BFD districts
(BFD 2018)The results from this study showed thhe key diversof deforestation and forest degradation
are commonacrossthe country and includdlegal harvesting of foests fuelwoodharvesting subsistence
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and commercial agriculture (includindpi&ing cultivation in hill forests), and encroachment by industry

and/or settlementyBFD 2018 KS Ay adzFFAOASY G RSYI NOFGA2Yy 2F 02dzy|
the situation In addition, béween 1971 and 2015 merthan 64000 ha oMbrestlandhasbeentransferred

to other agencies for noforest purposes(BFD 2018)While most drivers are common to all forest types,

there are some drivers that are specific to each forest type.

More specifically, itiill forests,apart from illegal and excessive wood and fuebddarvest other driversf
deforestationinclude jhum agriculture(shifting cultivation practiced by ethnic groupahd commercial
agriculture such aborticulture, tobaccoand root cropsTobacco farming is spreading in Hill forests with an
increased derand for fuelwood for leaf curingln addition, anthropogenic firegto support agricultural
activities)and encroachment drive deforestation in Hill forests. The key drivers of degradiatoidition to
illegal felling and fuelwood collecticere difting cultivation, cattle-grazingand letel vine cultivation(BFD
2018)

In Sal forests, the main key drivers of deforestat@m encroachment by industry and settlements,
agricultural conversion (both comencial and subsistence), illegal and excessive harvesting, ireduste of
fuelwood and infrastructure €.g. road} Degradation is largely and directly driven by illegal and excessive
harvesting, fuelwod collection and encroachme(BFD 2018)

In @astal forests, the direct drivers of deforestation includlegal and excessnharvesting, shrimp farming,
agriculture, infrastructure development (e.g. roaddjelwood collectionand natural disturbances (e.g.
cycbnes)(BFD 2018 The direct drivers of degradation incluiliegal and excessive harvestirigelwood
harvestng and natural disurbancegBRD 2018)

In Sundarbanthere is no deforestation due to anthropogenic causHse key drivers fodegradationare
fuelwood harvesting, illegal harvesting, increasing salinity (which is related to canopy thinning through
disease), reduced freshwater flows @esult of water diversions, and natural disturbances (e.g. cyclones)
(BFD 2018)

To reduce deforestation and degradatiand addresshe direct and indirectdrivers, several programs and
strategies are beintargetedat the national scaldTable 3). Furthermore, the national strategy for REDD+
where thekeydrivers of deforestation and forest degfation will be addressed ®ing designed. Up to this
point, the policies and measures (PAMS) have been identified.

Through social forestry, cetal afforestation and reforestation programs of BFD, 84,378 ha and 68,830 km
plantations have been raised frn19811982 to 20162017. These activities arekiag place in forests and

W ¥ 2 Ind@BThe percendf protected area in Bangladesh has alsoréased from 1.81% (201B4) to 4.19%

in 2017 with the aim to reach 5% by 20@@0EFCC 2009, GED 20¥%)cording to the 7th Fiv&¥ear Plan
(20162020), the country aim® increase forest cover to 15% by 20@fich is consistent with the relevant
targets of sustainable development goal (SDG), and the Environment Forestry and Climate Change Country
Investment Plan(GoB 2017)Moreover, afforestation and reforestation in the coastal areas, islands and
degraded areas are mentioned as climate change mitigation strategies and actions in the Bangladesh Climate
Change Strategy and Action Plan (BCCSMBEFCC 2009, GED 201A)brief description of activities
undertaken by BFD to address the drivers of deforestation and forest degradatiofipsémdix B
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Table3: Potential deforestation and forest degradation reduction strategies in the regatibnal strategc
plansand government policy document of Bangladesh.

Objectives Examples Nationaltargetsby 2020
Deforestation | § Conserve and incesethe forests and tree cover | Increase of protectedreafrom
reduction 1 Declaration angrotection of reserved forest’s 1.81% (20134) to 5%by 2®0.

1 Continuation of the prohibition of the use of fuel
wood in brick fields, and promotion of efficient
use of energy li& use ofimproved cooking stove

1 Comanagement approach tafeguard the forest

biodiversity®
Reforestation/| § Continuationof coastal mangrove plantation 1 50,000 ha, 5,000 ha, 30,000 ha,
Afforestation | § Plantation inthe island areasf Bangladesh 5,000 ha of land will be planted
f Continuation ofSocial and Homestedorestry ¢ over the period of 2016 t@020 in
f Intensificatinn of plantation in coastal zore the hill forest, plain land forest,
coastal areas, and reed lands of
Sylhet region respatively.
1 Approximately, 20,000 km. of strip
plantations will be established by
2020.
Forest 1 Reforestation and afforestation in the resed 1 Increase of forest coverage from
restoration forests? 13.20% (20134) to 159 by 2020.

1 Increase productive forestoverage

T Increaseree density of the existing forests and
oldeNJ LX I yidl GA2ya KNER A
andWl 83AAaGSR yI (PdzNI £ NJ

1 Scattered and denuded hill forests will be
replanted to increase productivity

Source3(MoEFCQ015), ®(GED 2015§(GED 2013)(MoEFCC 2009)

3. Elements oforest reference level/forest reference emission level

3.1 Forest definition

When Bangladestreporting to FAO FRE&AO 2015and to the UNFCCQMoEFCC 2012i follows the

following forest definitona [ F YR & LI YYAYy3d Y2NB GKIYy ndpeterKé&@al NS &
canopy cover of more than 10 percent, or trees able to reach these thresholds in situ. It does not include land
GKFG A& LINBR2YAYlIyifteé dzyRSNJI I IANAROdzZ (GdzNI £ 2NJ dzNB I y

However, some vegetation types such as mangroves dominat€ebygps dcandra(local name: Goran) can
hardly reach 2.5 meters height, but are considered as forests located inShedarban The forest area

covered byCeriops decandrand other treespecies is 26 of theSundarbararea(Rahman, Khan et al. 2015)
Therefore, the forest definitiomused for the construction of FRL wadapted to include the forests area
dominated byCeriops decandrand is as follows:

G FYR aLIl yyAy3a Y2NB (KFYy nodp K@xOdptioNBrEeriaps ded¢andiaNS S &
with height of 2 meters)and a canopy cover of more than 10 percét), or trees able to reach these
thresholds in situ. It does not include land thapiedominantly under rural settlement, agricultural or urban

land usetrees within such areas are considered as nforest treesb £
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3.2 Pools andjreenhousegyase (GHGS)
Cabon pools

The carbon pools considered are abayeund and belowground biomass. Hié data on aboveground
biomass are collected through harmonizing su-nationalforestinventoriesconductedfrom 1997 to 204
(Sola, Costlo et al. 2016)The belowground biomass pool is estimated using the default belgmund
biomass to abowground biomass ratio (R) obtained from 2006 IPCC Guidelines.

Carbon in deadwood, litter and soils are excluded from the construction of FRb thek of data in these
pools at thenational scale. Additionally, data available for deadwood, litter and soils in protected areas
indicate they are relatively low in carbon compared to ab@red belowground biomass having 0.86 Mg/ha
(0.4% of the tot§, 6.7 Mg/ha (3%) and 31 Mg/ha (13%3pectively(Latif, Chowdhury et al. 2018Yhanges

in these pools are also likely to be modest compared to algpreend biomass pool. Nonetheless, field data
on soil, deadwood and litter are currenthging collected through the ongoingr&st inventory of Bangladesh
(BFI)and will be considered in future submissions.

Greenhouse gses

CQ isthe only greenhouse gas (GHG) included for the construction of FRL due to retlooél data for
other gass.

Methane (Ch) is emitted from cleaance and conversion of peat land as well as extraction of (swtwn,
Humphreys et al. 2014)n Bangladesh, peatland occupies 1.6 % of the total land area and more importantly,
peat is not extrated in the countrf{Masud, Moniruzzaman et al. 2011, MOEFCC 2018)ce, Ckemissons

from peat land are not considered for this suission.

Other norCQ GHGs are emitted from forest fires (IPCC 2006). The Bangla@dshal Forest Resources
Assessment (FRACountry Report (2015) suggests that on average 16,473 ha of forest weredmually

from 2003 to 201ZFAQO 2015However, there is @ othernationaldocument that can verify the FR20(5)

data. The FRA (2015) data are based on the Moderate Resolution Imaging Spectroradiometer (MODIS) pixels,
which are prone to systematic over underestimation because of the MODIS pixel size liroitato

detecting truly fine scale change. In additi, the MODIS definition of woody vegetation includes areas that

are not forest as per the FAO forest definitiman Lierop, Lindquist et al. 201%he forest area burned data

is not representative of the country context based on the forest definition.

Moreover, the area reportedn the FRA report mainly covered the shifting aation that occurs in the
Chittagong Hill Tracts (CHTMost of the hills in CHT, where shifting cultivation is being practiced are
denuded and covered by herbs and small shrubs. The fire which ocalt$Tircannot be characterized as
forest fire, ratherground fire used for shifting cultivation. In Bangladesh, it is difficult to distinguish between
natural and anthropogenitorestfires and obtain accurate data on forests affected by shifting cultivation.
For these reasons, ne@Q emissions from foresiifes are not included in this FRL submission.

3.3 REDD+#ctivities

3.3.1includedREDD+divities

The proposedrRLincludes the following REDD+ activittefined below
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Deforestation: Aland usechangedue to conversioifrom forestto nonforestland classes (Téb4) The land
classes are defined based on thegionalland cover maps and the land representation systdfrBangladesh
following the forest definition described fhection 3.1.

Forest cegradation areductionin the carbon stock within forest landassesapproximated by alecreas
in tree cover percentaggTable 4) The objective of separating the low and high degradation and
enhancement areas are to identify the specific areas for planning and efficierdgaarent for tracking the
emission reductions and removals.
1 Degradation low is defined byadecrease of tree covergocentagebetween 5 and 25% within forest
landclases
9 Degradation highis defined by a decrease of tree cover percentage greater th&tmaghin forest
landclases

Enhancement of forest carbon stockiefined by one of the separate activities bel¢Viable 4)

- Afforestation and reforestation Aland usechangedue to conversioffirom non-forest to forestland
classes The land classes eardefined based on thenational land cover maps and the land
representation systenof Bangladeskollowing the forest definition described isection 3.1

- Forest restoration an increase in the carbon stock withiorest landclassesapproximated by an
increase in tree cover percentage.

9 Forest estoration low: is defined by an increase of tree cover percentage between 5 and 25%
within forest land classes

9 Forest estoration high is defined by an increase of treever percentage greater than 25%
within forest land classes

Activiy data for FRL developmenREDD+ activities were defined as follows:

Land cover Land cover | Tree cover change (200( Activity Remarks

2000 2015 2015)

Non Forest Non Forest | Not consdered Non forest stable Not considered
Non forest Forest Not consedered reforestation Considered for FRL

development

Forest Non forest Not considered deforestation Considered for FRL
development

Forest Forest tree cover change is Stalble forest
below 5%

Forest Forest decrease of tree cover | Degradation low Considered for FRL
percentage between 5 development
and25%

Forest Forest decrease of tree cover | Degradation high | Considered for FRL
percentage greater than development
25%
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Forest Fores increase of tree cover | Enhancementow Considered for FRL
percentage between 5 development
and 25%

Forest Forest increase of tree cover | Enhancemenhigh | Considered for FRL
percentage greater than development
25%

Table4. Matrix of REDD+ activitieghich were definedn Bangladesha Cw|[ @

2015
Area (ha)
Forest Non-forest
Forest eégradationand/or
Forest .
2000 Forest restoration
Non-forest Afforestation/Reforestation Impact of trees outside forest
(not includel in the FRL)
3.3.2ExcludedREDD+ activities

Conservation of forest carbon stocks and sustainable management of forests are not defined or used as
FOGAGAGASAE Ay . Fy3flRSaAaKQa Cw[ ®-whlinas &ns tNaefoie KdBestl O i A
activitesassOA I 6 SR gAGK a/ 2yaSNBIGA2y 2F F2NBad OFNbz2y
are captured under the REDD+ activities whindhdefinedabove.Consequently, the relevant emissions and
NEBY2@Fta GKIFIG RSNA@rSstcaridh® Oq /azy & YN lalad2yi AR o6t S YL
are accounted for the proposed FRL.

CAYOSNI SEGNI OlAz2y Aa 2yfté F2tf26SR dzy RSNJ 1KS aaz20
this social forestry prograna benefitsharing mechaismis in placeunder which the sales revenue of timber

is shared between the participants and BFD. Logging is practiced with a rotation of 10 to 15 years. After
logging, the area is planted again under the supervision of BFAugmof equal rotatiorthe net emissions

is supposed to be zero. Besid@sustainable forest managementis not clearly defined in the country
0SOldaS 2F 101 2F adlyRIFINRE 3JdZARStEAYS& YR LINERGG:
defined or used in this subms®n. The consefation of forests is importanhiBangladesh and is reflected in
National planning document§GED 2015)The countryaims to transparentlyaport the impact of forest
O2yaSNIBIFGA2y 2y DID SYAaairzya YR NBY2QIfaod | 26S0
or used in this submission, because the delineation of reseqexected acquired and vestefbrests is
incomplete at thke national level. The expected results and future possible framework development on
ddzadrtAylrofS FT2NBad YIylr3aSySyid gAaftft Fft2e GKS 02y3
dadzadlrAylFrotS Yyl IfbmME&siimisfichs. FT2NBadae Ay (GKS

3.4 Scat of forest reference level/forest reference emission level

Under this submission, FRL is reported at tladonal level with segregated values for the five zo(tsH,
sundarbansal, coastal and village)ctivity data, emissiaand removals of GHGsasiated with the REDD+
activities (reducing emissions from deforestation, reducing emissions from degradation and enhancement of
forest carbon stocks) differ between zones. Therefore, results are reported both at the zonmatomhl
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scale to increase @nsparency and improve understanding about how REDD-+natibnal and national
activities, impact forests in each zone.

4. Data andconstructionapproach

4.1 Activity Data

The rational land cover map2000 (GoB 2017)and 2015 (GoB 201y are the only sources of spatial
information that gve estimates of forest land area based on the forest definition as descritietiion 3.1

The area of forest land remaining as forest land, other landexes to forest land and forest land converted

to otherland are calculated using thational land cover map2000and2015. While the maps are developed
using different methods because of the difference of satellite image availability, the same a#issific
system is used to describe the different landssks and ensure the consistency between the two maps
(Section 4.1.3 The National land cover map 2015 is presented first because it is based on very high
resdution satellite images and was used, along with coaesmlution images to create theational land
cover map 2000.

4.1.1Nationalland cover map 2015

Multi-spectral ortho (Level 3) SPOT6/7 images -ofigder spatial resolution with maximum 10% cloud
coverage ee used for the whole country. To delineate some laladses with temporal variability (e.g., single

and multiple crops) Landsat 8 and Sentinel 2 images are used. Land cover mapping is done separately for
each of the 64 districts. For SPOT image clasific the ObjectBased Image Analysis (OBIA) techniigue
adopted to create polygons (i.e., image objects) defined by spectral, spatial, contextual, and hierarchical
properties. The multi resolution segmentation algorithm is used to develop image objgcts the bands

green, red and NIR with equal weights iaput layersThe image objects developed are used as the basic

unit of classification. Meaningful image segments were directly assigned with land cover codgialifoed

image segments were manilaledited to correspond well to geabjects in geometrnbefore assigning
appropriate land cover code.

Quality checking is an integral part of tdevelopment of geospatial databasesnd includes topology,
attribute, and consistency checK&ranceschini, Jalal et al. 2018he accuracy assessment analysis is
designed using a pseudpound truth validation techique, with a stratified random sampling by district and
land clasgTasnim, Franceschini et al. 201Sample numbers for each of the land classes within a distect ar
chosen based on the district size and the relative occurrencerimstef area) of the land class in the district.
The legend of th@ationalland cover map 2015 h&3land classeg-igure J out of which 9 are forediand
classesAll classes are harmonized with the classifion system prepad for the rational land cover map
2000 (rable 6 Table 7, which is less detailed because of thevéw resolution of the images in 2000. The
methodology and the pragss for the preparation of theational land cover map 2015 is detailed andll
documented(lslam, Igbaet al. 2016, GoB 2017, GoB 2017)
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Table5: Area(in hectarespf land classeat the zone and national levai 2015

Forest/ Area in hectares (ha) in 2015
Land classes Non- | Coastal| Hill Sal Sundarban| Village National
forest
1 | Forest Tree Forest | 1,623 727,004 | 23,360 16,853 768,841
Dominated Area
(Terrestrial)
2 | Mangrove Fores| Forest | 2,292 399,725 171 402,187
3 | Mangrove Forest | 53,948 1,141 55,089
Plantation
4 | Plain Land Foreg Forest 149 17,073 1,696 18,918
(Sal Forest)
5 | Rubber Forest 19,843 3,203 639 23,685
Plantation
6 | Forest Tree Forest 769 769
Dominated Area
(Aquatic/
Regubrly
Flooded)
7 | Orchards and Non 262 4,530 29,255 146,652 180,699
Other forest
Plantations
(Trees)
8 | Herb Dominated| Non- 5,025 1,392 1,004 58,004 65,425
Area forest
9 | Herbaceous Non 229,353| 127,590 | 221946 6,591,982 | 7,170,870
Crops forest
10 | Mud Flats or Non 61,168 | 9 1,744 13,380 76,301
Intertidal Area forest
11 | Nonvegetated Non 36,306 | 50,882 69,464 | 712 726,403 883,767
forest
12 | Rivers and Khalg Non- 478,751 10,708 6,688 228,201 529160 1,253,507
forest
13 | Rural Settlement, Non- 118,284| 83,520 159,188 2,763,442 | 3,124,434
forest
14 | Swamp Reed Non 13,437 13,437
Land forest
15 | Shrubs with Non- 4,040 691,921 | 2,864 20,248 719,072
scattered trees | forest
National 991051 1,716,157| 534,433 | 631,386 10,883,974| 14,757,000
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Figure2: NationalLand Cover @p 2015GoB 2017)
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