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NBSAP Myanmar

Sustainable development of a country significantly depends on biodivesaggrvation,
management and utilization in a sustainable manner. Biodivesddygely viewed as a solution
to problems, particularly to improve the welfare of the current ahdd generations. In this
regard, we need to have a sound strategy and action plan to praadgweehensive framework
for the sustainability of biodiversity while meeting the develeptrgoals for the human society.
This document, National Biodiversity Strategy and Action Plan SAIB, is the framework that
takes us in the direction of achieving the sustainable developmimiivbeing detrimental to
biodiversity.

Myanmar has been widely regarded as one of the biodiversity trichestries in the
Asia and Pacific Region. However, biodiversity in our country ha lskvindling for many
years due to the lack of integrated efforts for the sound proteatioh management of
biodiversity. Indeed, biodiversity is very special for our welfiree it is the major component
of life supporting system. The protection and wise utilization of bigslityeis imperative to our
nation as biodiversity provides the basic needs such as food, sheltemg;latosmetic,
medicines, recreation and so on. Besides, the value of biodiversaynbanuch higher than
ever as regulating the stability of the climate entirely depends upon b&itiver

This document is a product of a long collaborative process by muoeatal
organizations, academic institutions and non-governmental organizaftomsievelopment of
this NBSAP has opened a new chapter in our country for prartefiective protection,
sustainable management and wise use of biodiversity.

The sustainable development means more than just an economic progressiofry. It
also consists of social and environmental aspects. It is ctacidain the balance among these
three aspects in order to ensure the sustainable developmehtis fagard, the NBSAP offers
us opportunities to harmonize economic, social, and environmental aspetisth@/igreat
expectation on the sustainability of our biodiversity richness, esshg and earnestly urge all
the segments of society to commit the effective implementafitime action plans prescribed in
this NBSAP.

H.E. U Win Tun
The Union Minister
Ministry of Environmental Conservation and Forestry
Chairman, National Environmental Conservation Committee
The Republic of the Union of Myanmar
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EXECUTIVE SUMMARY

The United Nations Convention on Biological Diversity (CBD) is anfework for national
action for the conservation of biodiversity, the sustainable use afoitgoonents, and the
equitable sharing of benefits arising from the utilization afiege resources. According to
Article 6 of the Convention, each member country needs to devedopwh National
Biodiversity Strategy and Action Plan (NBSAP) to integrate eorstion and the sustainable
use of biodiversity. In order to fulfill this commitment to the ConvamtMyanmar conducted a
project entitled National Biodiversity Strategy and Action Plan Myanmar (NBSAP
Myanmar). The Government Meeting No. 17/2006 of the Republic of the Whiddyanmar,
held on 28 May 2006, approved to formulate NBSAP of Myanmar. The United Nations
Environment Program (UNEP) and Global Environment Facility (GEff¢ed to support the
technique and funding in formulating NBSAP. With approval of the GovernMesting No.
11/2009 of of the Republic of the Union of Myanmar held off' March 2009, Forest
Department of the Ministry of Environmental Conservation and ForesteyRepublic of the
Union of Myanmar has signed the Project Cooperation Agreement (REMUNEP, a GEF
Implementing Agency, which is also accountable to the GEF CodocilGEF financed
activities, on 18 April 2009.

The NBSAP is the outcome of extensive data and information iogllahd analysis, as
well as a series of workshops and working group meetings withipatie from government
departments, NGOs, and academic institutions. Based on the coassltatliscussions,
comments, suggestions and updated information of biodiversity and nasoaloes in the
country, the NBSAP has been prepared and approved by national stakehithéeNBSAP will
act as the major guiding document for planning biodiversity consenvati the country,
following its goal to provide a strategic planning framework fog effective and efficient
conservation and management of biodiversity and natural resources basgdeater
transparency, accountability and equity. Cth\Bay of 2012, the Government of the Republic of
the Union of Myanmar adopted the Myanmar NBSAP by its GovernmeetifgeNo. 16/2012.
The NBSAP is composed of six major chapters, which start witlerergl description of
Myanmar’s biodiversity and then extends to a strategy for theisability of biodiversity
conservation.

Chapter 1 provides a general introduction to Myanmar, as well as objectinds a
methodology of the NBSAPIn Chapter 2, a detailed description about the diversity in
ecosystems, habitats and species in Myanmar is presented, igdioeimdication on species’
status as being endemic, threatened or invaSikiapter 3 discusses the background of national
policies, institutions and legal frameworks applicable to biodivecsihservation in Myanmar.
Chapter 4 analyses and highlights conservation priorities, major threatset conservation of
biodiversity as well as the important matter of sustainable guitable use of biological
resources in Myanma€hapter 5 presents the comprehensive national strategy and action plans
for implementing biodiversity conservation in Myanmar within a 5-year framewortkntiades
strengthening and expanding on priority sites for conservation, megnshg of biodiversity
conservation in other sectors and policies, implementing of prioritgiegoeconservation,
supporting for more active participation of NGOs and other institutionsociety towards
biodiversity conservation, implementing actions towards biosafetyraradive species issues,
strengthening legislative process for environmental conservatioreramahcing awareness on
biodiversity conservation. In this chapter, sustainable managementiwhlngesources and
development of ecotourism are also mentior@dapter 6 presents the required institutional
mechanism for improving biodiversity conservation, the monitoring and ewaduaf the
implementation, as well as sustainability, of the NBSAP.

It is trusted that the NBSAP provides a comprehensive framewoidnning biodiversity
conservation, management and utilization in a sustainable manner] as teeensure the long
term survival of Myanmar’s rich biodiversity.
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CHAPTER 1: INTRODUCTION

1.1. Myanmar and its Natural Resources

Myanmar is the largest country in mainland Southeast Asia withtah land area of
676,577 square kilometers (261,228 sq miles). It is located between L&ip&dand 289
North and Longitude 920 and 10110 East. Myanmar shares international borders with the
People’s Republic of China in the North and North East, Lao PDR ikadkg Thailand in the
South East, and Bangladesh and India in - & e B B W NG e §
West (Figure 1). Its estimated length R
approximately 2,100 km from North tq .
South while its width is 925 km from Eas
to West. The physical geography ¢ = |
Myanmar is structurally complex an{ .. Y
diverse having the topography of steed
mountain ranges, upland plateaus and
valleys in the eastern, northern af .
northwestern regions while the undulatq
central dry zone is surrounded by ti
western coastal range and lowland deltq ..
region in the lower part of the country andl
narrow coastal strip is formed further sou
adjoining with peninsular Thailand. Fror] ..
the North to South, four major rivers
namely, Ayeyawady, Chin-dwin, Sit-taun1 i

[N National border
D Major river

8 l:l Indo-Myanmar Hotspot

and Thanlwin, are associated with t
complex terrain formed by the larg
drainage systems and their wider tributgq *
networks. As part of the eastern Himalay
mountain range, Hkakaborazi SnOW'Cappeq—'igure 1. Location of Myanmar on the Indochina Peninsula.
mountain is located in the far north of the

country with an altitude of 5,881 m above sea level (asl) and appdsghie highest mountain
in Myanmar as well as in Southeast Asia. From the mouth of the Naff River irr thedito the
most southern point of Victoria Island a long coastal line facingBag of Bengal and
Andaman Sea forms 2,832 km of coastline.

90" 92" 94° 96" 98° 100° 102° 1047 108" 108°

Apart from the highest uplands in the far north of the country, thetd of Myanmar
may practically be classified as tropical monsoonal, although targaregional variations occur
within that overall category. Throughout the year, three seasorgefined: the dry (summer)
season (from March to May), the rainy season (from June to Ortikthe cold season (from
November to February). Seasonally, the temperature ranges ipantssof the country between
32 C and 38C during the dry season, Z5and 35C during the rainy season and @and 25
C during the cold season. Average annual rainfall is as high as 2,500 sume parts of the
country, particularly in coastal regions but as low as 500 mrhendty zone located in the
center of the country.

Alongside its geographical complexity and diversity, Myanmaals® rich in natural
resources. The greatest wealth of the humid mountain slopes tiedbar, particularly teak, and
while the young folded mountains of the west are not noted for rhimexalth, the older
plateaus in the east have long been noted for a variety of metaikerals, including silver, lead
and zinc in Bawdin and tungsten in Mawchi. Furthermore, southern Tanirfdinang a minor
part of the Southeast Asia tin zone. The sub-bituminous coal depesasaurr at Kalewa, near
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the Chindwin Myittha confluence, and petroleum and natural gas dep@sibgea@ur in the the
middle Ayeyawady lowlands. Prospects for the petroleum industrghwbkmain small scale by
world standards, have much improved since the early 1990s, owingetgnfgrarticipation in

onshore exploration and offshore exploration.

Myanmar is endowed with numerous agricultural resources and thgawsgdy delta
acts as a rice bowl for the country because of the stimulusgbé&hprices, higher-yielding
varieties and improved water control. The Dry Zone is also kmelvn for the production of oll
seeds and cotton, especially under developed irrigation systems.hagnneigion is appropriate
for the cultivation of rubber and fruit crops. Besides substantialleadlabd, Myanmar is
endowed with large freshwater and marine resources with a coastlireeeothman 2,800 km, 8.2
million ha of inland water bodies, and 0.5 million ha of swamp areasdBas official
estimates, the maximum sustainable yield for marine fisheries iexapitely 1.05 million tons
per year. During 2005 and 2006, Myanmar produced 2,585,538 metric tons of fishand pra
from both marine and fresh water resources (CSO 2007). In additioshiagfi Myanmar’s
inland waters have massive hydropower potential, of which only abous I%w exploited.
With extraordinary topographical variation, there is an unusual dcalodjiversity and these
ecosystems are home to numerous species of fauna and flora. Thg,couce called the last
frontier of biodiversity in Asia, has 251 known species of mammals,2@@dknown reptile
species, more than 1,000 bird species, and more than 11,000 plant species.

Three quarters of the total population of more than 50 million hiveuial areas. There
are more than 100 ethnic groups in the country, the largest of whactheMyanmar, who
comprise about 70% of the total. About 90% of the population is Buddhist,ib@i$so home to
Christians, Muslims, and Hindus. The accounts above give a clearepadtthe social, cultural,
economic, ecological and biophysical diversity of Myanmar. Thisrdity makes the need for
sustainable conservation and management of biodiversity, for the maxbeoefit of the
citizens obviously apparent.

1.2. Objective of NBSAP Myanmar and its Guiding Principles

NBSAP Myanmar is a commitment of the Government and its peopletsustainable
use of biological resources and to the fulfillment of Myanmar’'sgakibns, as a member
country, to the Convention on Biological Diversity (CBD). Conseninadiversity not only
secures the livelihoods of a major proportion of the population but also eshtheceange of
opportunities for economic prosperity and sustainable development of the. Mdterefore, the
goal of the NBSAP is to provide a strategic planning frameviarkhe effective and efficient
conservation and management of biodiversity and natural resourcegreatier transparency,
accountability and equity. Two specific objectives are set out —

1) to set the priorities for conservation investment in biodiversity management, and
2) to develop the range of options for addressing the issue of biodiversity conservation.

Assurance is also made that the formulation of the NBSAR lise with the following
environmental and conservation policies and programmatic framewwmkbsave been already
developed and adopted to achieve the goal of sustainable development in Myanmar:

A. Myanmar National Environmental Policy
B. Myanmar Agenda 21
C. National Sustainable Development Strategy for Myanmar

In fact, Myanmar has a long and rich tradition of biodiversity awasien. The wildlife
sanctuary in the vicinity of Mandalay city, decreed by King Min@dtori859 was the earliest
wildlife refuge area in Myanmar. With conservation culturaijwbedded in mind and in
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practice, there are five grounded guiding principles stipulatedtbfer formulation of the
Myanmar NBSAP. These are -

1) Greater ecological enrichment and diversity in Myanmar isondt important for the
sustainable development of the nation but also crucial for a heatbial environment.
Wise use of biological resources is required and this needs balheced with the
interests of stakeholders at the present and in the future.

2) Myanmar society enjoys its lifestyle in harmony and peatle mature and does no harm
to the environment. This traditional norm and practice is an impagtantent of social
capital that needs to be fostered and taken into account forieffdabdiversity
conservation. In particular, securing the rights of indigenous anccgibople is crucial
for their coexistence with the ecosystem.

3) Effective and efficient biodiversity conservation could be achievely by greater
participation of all stakeholders including those at the grass fteets. The role of
communities and women should be recognized to promote their activeipgaeidin in
the management of biological resources, and the role of governmergtienigthen the
active participatory process and private public partnerships.

4) Equity is the most important thing in using biological resourcemisiadly in the long
run. Consideration of the poor and economically disadvantaged groups should be
attentive to secure their access to common resources.

5) Strengthening capacity is the key to success of any endeavoatural resource
management and biodiversity conservation. This should be done at all \ewein
society.

1.3. Methodology of NBSAP

The NBSAP was developed by multi-stakeholder consultation andcipatibn at
various levels during workshops and working group meetings. Dataollated, analyzed and
summarized by the Nature and Wildlife Conservation Division (NW)W@@rest Department
(FD), Ministry of Environmental Conservation and Forestry (MOECA®t)the national level,
the national steering committee was formed with the heads reledant persons from
governmental departments to direct the process of formulation (Annex 1).

Working groups and meetings were guided by the national steeringiittesn and
working groups made necessary studies and analysis. Three thewodting groups were
formed: 1) Natural Resource Use: Sustainable Forestry, AgmeultFisheries, Plant Use,
Biotechnology and Hunting; 2) Conservation and Ecology; and 3) SocialEaodomic:
Sustainable Development and Economics, Law, Institutions, Public Avsasremad
Environmental Education. Working groups were composed of individuals from rgoget
departments, NGOs and academic institutions (Annex 2). Stakehotohsul@ation and
participatory assessment that was previously initiated at contynregional and national levels
by an environmental conservation and development NGO consortium in Myaied by
Birdlife International with the support of Conservation Internatior@ditical Ecosystem
Partnership Fund) were instrumental to the findings and suggesdsnsbed in the NBSAP.
Draft analyses were also sent to various government depastfioerdcomments and additional
inputs. Through national level workshops, the NBSAP was scrutinized for comprehersivenes



NBSAP Myanmar
4

CHAPTER 2: MYANMAR BIODIVERSITY AND ITS SIGNIFICANCE

2.1. Habitat and Ecosystem Diversity

As a result of the great variation in rainfall, temperature, cexnplver systems, and
topography, there are several ecosystems in Myanmar. The fujowcosystems are
recognized:

(1) Forest Ecosystem

(2) Mountain Ecosystem

(3) Dry and Sub-humid Land Ecosystem
(4) Estuarine Mangrove Ecosystem

(5) Inland Fresh Water Ecosystem

(6) Grassland Ecosystem

(7) Marine and Coastal Ecosystem

(8) Small Island Ecosystem

Among the ecosystems, forests are considered to be integréhef stability of the
environment in Myanmar. In spite of decreasing forest areasellthe world, Myanmar is able
to maintain coverage of nearly half of its total land area foitbsts (FAO 2010). The FD has
systematically managed the natural forests since the adiestientific forestry in 1856.
Among forest types, deciduous forests constituté 87 total forested areas (Figure 2). These
forests are crucial for the socio-economic benefit of the peopMyahmar as they not only
provide local villagers with numerous forest products to fulfill theaisic needs but also
contribute substantial foreign exchange earnings to the State economyrésigype is mainly
composed of numerous commercially important timber species includiaky {ectona
grandig, which is central to forest management in Myanmar. Many otbermercially
important hardwood timber species are associated with teak inclihg xylocarpa
(Myanmar Iron Wood),Pterocarpus macrocarpus, Gmelina arboyddelitia pendula and
Dalbergia oliveri A high diversity of vegetation including bamboo®iserved in the different
types of deciduous forests in Myanmar. The Myanmar Selectionnf$yM&S), in which trees
having exploitable size are harvested, entails not only sustainibgrtyield but also ensuring
several ecological functions including support of habitat for wédlithis can be proven by the
recent rediscovery of Gurney’'s Pitta globally endangered bird species, which was last
recorded in 1939 in Myanmailhis specieswas recorded again and as many as 120 pairs
reported in the lowland sundaic forests of Taninthayi Region (Biedlnternational 2005).
These lowland sundaic forestowever have almost all been converted to other land uses in the
Indo-Malayan Region and the forests found in Myanmar are regasiéiie only remnants to
support the habitat of Gurney’s Pitta, one of the world’s most beautiful birds.
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B Mangrove forest

B Tropical evergreen forest
® Mixed deciduous forest
B Dry forest

B Deciduous Indaing (Dipterocarp) forest

® Hill and temperate evergreen forest

Scrub land

Figure 2. Forest Area by Forest Types of Myanmar (Percentage of total foeajt ar
Source: Remote Sensing and GIS Section, Planning and Statistic Division, FD 2011.

One of the most species-rich forest types in the countryopctl evergreen forest,
which is distributed in areas of high mean annual rainfall and &aganality, predominantly
close to the coast. A species-rich tree flora, dominated doipbars of théipterocarpaceag
characterizes this forest type. Good accessibility and thaalbwsy of high-value timber
species have made tropical evergreen forests a major focus ofecoia logging throughout
mainland South-East Asia, and large areas have been degradedred. cBeane of the most
extensive intact areas remaining in the region are observedintAayi Region, in the south of
the country, although these areas are under severe and imnibckateof conversion to oil
palm. Another lowland forest type is mangrove forest. This faypst develops in permanently
or seasonally inundated lowlands, and, in Myanmar, it is distributéldei Ayeyawady Delta,
Rakhine State and Taninthayi Region. Because of its coincidenceamgitls of high human
population and suitability for conversion to agricultural land, mangiag been extensively
cleared throughout mainland South-East Asia. Myanmar supports sotaggeét remaining
examples of this highly threatened habitat in the region. The nolwlaf the Central Dry Zone
support dry forest and deciduodipterocarpforest. Dry forests are characterizedT®yminalia
oliveri, Tectona hamiltonianand Acacia catechulnvasive species, such Bsosopis juliflora
and Euphorbia spp. are widespread, particularly in more open areas. Deciduous digieroca
forest, known locally asndaing forest, is dominated byipterocarpus tuberculatusand
characterized by a low, open canopy, a grassy understorey anckéospecies richness. In the
surrounding hill region and around the periphery of the Central Dry Zondpthmant lowland
forest type is mixed deciduous forest. As this forest typehasacterized by the presence of
Teak {Tectona grandis it is of high economic importance, and has been the focus of
commercial logging operations. At higher elevations around the &y Zone, moist semi-
evergreen forest is distributed. An analysis of forest covengehan Myanmar between 1990
and 2000 has revealed the northern edge of the Central Dry Zone acehadijill forests to be a
deforestation hotspot, with at least 7% of the forest cover bkag over this period
(Leimgruberet al. 2005). It is presumed that fuel wood extraction and agricultural expansion
were the main causes of this habitat loss.
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At elevations above 900 m asl, evergreen forest types are thhemdespread natural
habitats, with hill evergreen forest up to around 1,800 m asl| and tampeexgreen forest is
located above this elevation. Montane evergreen forest is charadtdry the presence of
members of the Fagaceae, Lauraceae and Magnoliaceae, togdthemembers of the
Ericaceae, such @&@hododendrorspp. At high elevations in the north of the country, montane
oak forest and coniferous forest are found, while the highest elesatupport sub-alpine forest
and alpine meadows, with some peaks having a permanent covering of sdowwea In
Myanmar, hill and montane evergreen forest types are genéafl threatened than lowland
forest types.

Myanmar supports a diversity of freshwater ecosystems, femnflbwing mountain
streams to wide, slow-flowing lowland rivers, as well as lak&$ other non-flowing wetlands.
Forested streams and rivers in the upper catchment of the coumigrs may support high
levels of endemism. The most abundant order of the fresh water spgies are
Osteoglossiformes sppClupeiformes spp.Cypriniformes spp.Siluriformes Perciformesnd
Tetraodontiformes spphowever, the freshwater biodiversity of these ecosystemeitlasnost
other freshwater ecosystems in the country, remains largely unknasge, slow-flowing,
lowland rivers support a number of important wildlife habitats, includeep pools, sandbanks,
sandbars, and braided, fast flowing sections with emergent vege@itiar.important habitats
are associated with lowland rivers, including ox-bow lakes and dllgraaslands. Such habitats
have been extensively lost throughout the rest of mainland South-Eiast@ther freshwater
ecosystems include large, freshwater lakes, such as Indandinkay. As elsewhere in the
region, freshwater ecosystems in Myanmar support the livelihoodgrofiGant proportion of
the human population. As a result, they are frequently subjected tdelgle of human use,
often with negative implications for biodiversity. According to wetl inventory carried out in
2004, a total of 99 wetland sites including swamp land were identifiedt bf these wetland
sites are located alongside the Ayeyawady/Chindwin River andte35ae recognized in this
river basin. A few wetlands are reportedly found in the Thanlwin basin (6 sites) and in the
Sittaung river basin (5 sites). The Rakhine coastal region alse aonsther 3 wetland sites.
These wetlands are not only important for fresh water biodiydysitalso the home of globally
threatened bird species.

Myanmar supports some of the most extensive and least disturbédl eves marine
ecosystems in mainland Southeast Asia. An extensive coastiinpenamdates half a million
hectares of brackish and freshwater swampland that supports @sseaoliogical functions and
habitats as spawning, nursery and feeding grounds for aquatic orddwsiish, prawns and
other aquatic fauna and flora of economic importance. These ecosysteeaot escaped the
threats that have resulted in their extensive degradation and losisemnparts of the region,
including conversion to agriculture and aquaculture and fuel wood collectimgrglve is one
of the most widespread habitats in coastal regions, particuedsyestuaries. Some of the most
extensive areas of mangrove are in the coastal zones of R&dateeand Taninthayi Region.
The Ayeyawady Delta also supports significant areas of maagalthough rates of net forest
loss there are the highest in the country, with over 20% of forest beirey lost over the period
1990-2000 (Leimgrubest al2005). Other coastal habitats include intertidal mud and sand flats,
which are very important for migratory water birds, as well as sand dunes @hddrest.

The biological values of Myanmar's natural habitats and ecosgsteave been
recognized by a number of global conservation priority settirgyceses. For instance, the
country includes all or part of seven Global 200 Ecoregions defined dnjdWildlife Fund
(WWF) (Olson and Dinerstein 1998, Dinerstah al 1999): the Eastern Himalayan Alpine
Meadows; the Eastern Himalayan Broadleaf and Conifer Fotbstd{ayah-Kayin/Taninthayi
Moist Forests; the Northern Indochina Subtropical Moist ForestsNtnth-eastern India and
Myanmar Hill Forests; the Mekong and Thanlwin Rivers; and Inlay Lake.
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2.2. Species Diversity and Endemism

Because of the very wide variations in latitude, altitude aindhtd within the country,
Myanmar supports a high diversity of habitats, and is extremely in plant species. The
country is located at the convergence of four major floristicoreqgi the Indian, Malesian
(Sundaic), Sino-Himalayan and Indochinese. Northern Myanmar, in partiéslone of the
floristically richest and most diverse areas in mainland South&sia. As long ago as the
1940s, this area was recognized to support at least 6,000 vascularpaeies,sof which
perhaps 25% are endemic (Kingdon-Ward 1944-5). The plant diversity oddinéry as a whole
is even higher: a recent revision of the checklist of gymnospanchgngiosperms in Myanmar
contains 11,800 species in 2,371 genera and 273 families (&re$s2003). When ferns and
non-vascular plants are added, the total plant diversity of the country is higher.

The available information on species diversity and endemism iadi¢chat Myanmar
supports extraordinary plant and vertebrate diversity, plus levedsidgmism comparable to
other countries in the Indo-Myanmar (Indo-Burma) Hotspot. However |etaaseline data are
still lacking for many taxonomic groups, and new species for aeiane still being regularly
discovered in the country. These include Leaf Dmgiacus putaoensisy, species of muntjac
discovered in the Northern Forest Complex in 1997 (Areatd. 1999), which is believed to be
the smallest species of deer in the world. In addition, a newespetbat, Kachin Woolly Bat
(Kerivoula kachinens)s was recently described from collections made by the Harhnstitute
and Yangon University (Batest al. 2004). Regarding reptiles and amphibians, 14 new species
have been reported from collections made by the Myanmar Herpetdl&yrvey, comprising:
two species of frog3ufo crocugWoganet al. 2003) andChirixalus punctatugWilkinson et al.
2003); two species of snakidaja mandalayensi§Slowinski and Wuster 2000) arid/codon
zawi (Slowinski et al. 2001); and 10 species of lizar@yrtodactylusspp. (Bauer 2002, 2003)
and Calotes chincollium(Vindum et al. 2003). Furthermore, recent studies have discovered
many new species of freshwater fish, includidgnio kyathit (Fang 1998),Botia kubotai
(Kottelat 2004) andBatasio elongatugNg 2004). The continued discovery of new species and
new records for the country, are likely to further increasddesfeknown species diversity and
endemism in Myanmar.

Forest ecosystems support the highest levels of plant spetiegess, among which
montane forests and lowland evergreen forests are the mosesspgehi Plant families
particularly notable for their high species diversity in the coumgjude the Orchidaceae,
Zingiberaceae and Dipterocarpaceae. An analysis by the Imbeddtnion for Conservation of
Nature (IUCN) identified four Centers of Plant Diversity irydmmar (Daviset al. 1995). These
comprise Northern Myanmar (with an estimated 6,000 species), Tayiirfhith an estimated
3,000), Natmataung National Park and the Chin Hills (with an egtthia600), and the Bago
Yoma Range (with an estimated 2,000).

Myanmar supports at least 251 mammal species (Groombridge akithsJd994),
although a number of these species have not been confirmed to occoenh years. Seven
mammal species are thought to be endemic to Myanmar (Batds2004, Groombridge and
Jenkins 1994), including Anthony’s Pipistrellelypsugo anthonyiand Joffre’s Pipistrelle
(Hypsugo joffrel. Several other mammal species have very restricted|gliges that include
parts of neighboring countries. These include Kitti's Hog-nosed @ &atseonycteris
thonglongya), one of the smallest mammal species in the world, whidtnasvn only from
southern Myanmar and a small area of western Thailand, and trelyeeported Leaf Deer,
which is only known from northern Myanmar and Northeastern India.

Myanmar supports at least 1,056 bird species, a greater diveesityany other country
in mainland Southeast Asia (Duckwomrth al. 1999, Wells 1999, Robson 2000, Round 2000).
Despite its high species richness, Myanmar’s avifauna contaiysfam national endemic
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species: Hooded Treepie€Crypsirina cucullatd, White-browed Nuthatch Sjtta victoriag,
White-throated Babbler TUrdoides gularis and Burmese BushlarkMfrafra micropterg
(Alstrom 1998, Stattersfieldt al. 1998). White-browed Nuthatch is restricted to the southern
Chin Hills, while the other three endemic species are concentrated on thel OenZone.

In addition, Myanmar supports numerous endemic sub-species, severalcbf méy
warrant full species status, for example White-bellied Mini{le¢ricrocotus erythropygius
albifrons). In addition to the four nationally endemic bird species, Myanmar sigpgioleast 19
other restricted range bird species (species with a glokealdiog range of less than 50,000
km?), most of which are found in parts of other countries. These atestiange species
facilitate defining four Endemic Bird Areas (EBAs) and threeddary Areas (SAs). EBAs are
areas to which the global ranges of at least two reslriciege species are entirely restricted,
while SAs are areas that support one or more restricted spegees but do not qualify as EBAs
(Stattersfielcet al. 1998).

The Northern Forest Complex and Chin Hills of Myanmar comprisegbdhe Eastern
Himalayas EBA. At least 14 of the restricted-range speoesd in this EBA occur within
Myanmar: Blyth’s Tragopan Tfagopan blythi); Sclater's Monal I(ophophorus sclate)j
Ward’s Trogon arpactes wardii) Rusty-bellied ShortwingBrachypteryx hyperythraBtriped
LaughingthrushGarrulax virgatug; Brown-capped Laughingthrusfs (austen); Wedge-billed
Wren Babbler $phenocichla humgiSnowy-throated BabbleG{achyris oglgi Streak-throated
Barwing (Actinodura waldeni; Grey Sibia Heterophasia gracilis Beautiful Sibia €.
pulchellgd; White-naped YuhinaMuhina baked; Broad-billed Warbler Tickellia hodgson);i
and White-browed Nuthatch. In addition, Yellow-vented WarbRry(loscopus cantatpmay
breed in the country, and Dark-rumped Swiip(s acuticauda)nay occur as a migrant,
although there is no confirmation of breeding. Many of the otsttirange species in the
Eastern Himalayas EBA are altitudinal migrants, breediriggiter elevations and spending the
non-breeding season at lower elevations.

The Central Dry Zone of Myanmar comprises the Ayeyawadgvwhddy) Plains EBA.
Three restricted range species occur in this EBA, all of whie national endemic: Hooded
Treepie, White-throated Babbler, and Burmese Bushlark. Parts oénextnortheastern
Myanmar are included within the Yunnan Mountains EBA, which is cedten northern
Yunnan and central Sichuan provinces of China. Only one of the tedtrange species that
define this EBA is currently known to occur in Myanmar. Brownged Parrotbill
(Paradoxornis brunnegs The Cocos Islands of Myanmar, which lie in the Andaman Sea, are
included within the Andaman Islands EBA. Two of the restrictete bird species endemic to
the Andaman archipelago occur on these islands: Brown Cdleatropus andamanensiaind
Andaman Drongol§icrurus andamanensjs

Myanmar includes all or part of three SAs. The Northern Myanmalddnd SA, which
contains the upper Chindwin and Mali Hka catchments of northern Myasogsorts a single
restricted-range species, Chestnut-backed Laughingthi@ahru{ax nuchali$, which also
occurs in India. The Myanmar-Thailand Mountain SA, which includess pafr east-central
Myanmar, plus parts of northwestern Thailand, also supports a sistflietesl-range species:
Burmese YuhinaYuhina humiliy. Finally, the Peninsular Thailand Lowland Forests SA, which
includes parts of Taninthayi Division, Myanmar, plus part of penindiharland, also supports
a single restricted-range species: Gurney’s Fiiba( gurney).

Based on the results of the Myanmar Herpetological Survey, coddbgteéhe FD,
California Academy of Sciences (CAS) and the Smithsonian Inetit¢®1), Myanmar supports
at least 361 reptile and amphibian species, comprising 279 speceg#tilef and 82 species of
amphibian. These figures do not include 12 new species recorded fepouhey that are
awaiting publication, and an other 52 potential new species have @&sadmrded from the
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survey. Therefore, the total number of reptile and amphibian spgemas from Myanmar may
be as high as 425. A number of these species are thought to be natagraicg including
seven species of turtle: Burmese Frog Faced Soft Shell TGhiga vandijk); Myanmar Star
Tortoise Geochelone platynofaRakhine Forest TurtleHeosemys depressdurmese Roofed
Turtle Batagur trivitta) Myanmar Flapshell TurtléLissemys scutajaBurmese Eyed Turtle
(Morenia ocellaty; and Burmese Peacock Softshalil§sonia formosh

The freshwater fish fauna of Myanmar is one of the least know8outheast Asia
(Kullanderet al. 2004). Myanmar is estimated to support at least 350 freshwatespiesies, a
significant fraction of which may be national endemic (S. Kwkx, C. Ferraris, Jr and Fang
Fangin litt. 2004). Since 1997, twenty-seven new species of freshwater fish havedseeibed
from Myanmar, and all of them are endemic (Kullander and Britz 2@0@)),at least 10 more
new species are waiting publication (Kullandsral 2004). National endemic fish species
include the miniature fishD@anionella translucida and . mirifica), the world’s smallest
freshwater vertebrates (Britz 2003). Considerable local endenssthought to have gone
without notice, as a result, fish species in Myanmar being migiéenas better-known species
from the Indian Sub-continent (Kullandet al. 2004). Moreover, because of patchy collecting
effort, it is difficult to assess local endemism apart foinen fish in Inlay Lake, which supports
several national endemic species (Kullaneteal 2004).

Species diversity of coastal and marine ecosystems i® yet &xplored. According to
species assessment done by the research vessel of "DiofRxetjson” in 1978-80, over 800
marine fish species were identified in Myanmar coastalsaaed seascapes. Among them, the
common family of marine fish species afgiidae (Sea Catfishes)Carangidae (Caranx,
Travelly & Scad),Clupeidae (Hilsa shad, Sardine),.utjanidae (Snapper),Mullidae (Goat
fishes),Muraensociadaé€Pike Conger)NemipteridagThreadfin BreamsRolynemidadIndian
Threadfin), Pomadasyidae(Sea Grant),Sciaenidae (Croaker), Scomberiade (Mackerels),
Serranidae(Groupers),Stromatidae(Pomfrets),SynodontidagLizard fish), andTrichiuridae
(Hairtails). Recent observations of the Department of Fish¢D€¥) also report about 16
marine mammals including Dugong, which is a globally threatespedies (Table 1). Dugong
populations seem to be abundant in Myanmar, especially in the Raklatee Btom the
southern part of Gwa, northward to Kyaukpyu, Manaung and its vicihiéyetare dense sea
grass beds with recent Dugong observations. However, these &puésn incidental catch by
fishers’ nets. Actually Dugong is not a preferred source of footbfmls but is mainly caught
accidentally or for peculiar recipes. According to reports,etiveere seven deaths of dugong
caught in Rakhine State between 1994 and 2004. There are unconfirnfeggbent reports
from locals on several additional Dugong areas in southern coastal areasrwhay

Table 1. List of Marine Mammal Species Observed in Myanmar’s Coastal ArhSeascapes.

No  Scientific Name Local Name

1 Sausa chinensis Indo-pacific Hump-back Dolphin
2 Tursiops aduncus Bottlenose Dolphin

3 Tursiops truncatus Bottlenose Dolphin

4 Stenella longirostris Long-snout Spinner Dolphin
5 Stenella attenuata Pan-tropical Spotted Dolphin
6 Neophocaena phocaenoides Finless Porpoise

7 Orcaella brevirostris Irrawaddy Dolphin

8 Physeter macrocephalus Sperm Whale

9 Balaenoptera musculus Blue Whale

10  Balaenoptera physalus Fin Whale
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Table 1. List of Marine Mammal Species Observed in Myanmar’'s Cbastms and Seascapes
(Cont’d).
No  Scientific Name Local Name
11  Stenella coeruleoalba Striped Dolphin
12  Delphinus capensis Long-beaked Common Dolphin
13  Kogia breviceps Pygmy Sperm Whale
14  Feresa attenuata Pigmy Killer Whale
15 Balaenoptera adeni Bryde's Whale
16 Dugong dugon Sea Cow

Another group of species that are of concern for marine biodiversitgharks. Due to
the high market prices and demand on shark products such as mestfiskj cartilage, jaws
and livers, shark hunting is growing worldwide and the shark population hasdeekning
globally. Many shark fisheries in Myanmar are small scalachvutilize wooden boats with an
engine not more than 25 horsepower. Most of the shark landings are doamngncidental
catches. Elasmobranch fishing has also been banned in Myanmar Gidcé illegal shark
hunting is still a threat for shark species. According tossessment done by the DOF in 2004,
a total of 24 shark species belonging to 5 major familiesfared in Myanmar seascapes.
Details are given in Table 2.

Table 2. List of Shark Species in Myanmar.

Family Scientific Name English Name Myanmar Name
1. HEMISCYLLIDAE 1. Chioscyillium griseum Ray bamboo shark Nga-Mann-Ain-
Myaung
2. Chioscyillium Brown banded Nga-Mann -Ga-Phyone
punctatum bamboo shark / Nga-Mann-Tauk-Tet/
Nga-Mann-Apho-Gyi
2.STEGOSTOMIDAE 1. Stegostoma fasciatum Zebra shark Nga-Mann-Tauk-Tet
3. HEMIGALEIDAE 1. Chaenogaleus Hook tooth shark Nga-Mann-Htoe-War
macrostoma

1. Carcharhinus Silvertip shark Nga-Mann-Gaung-
4.CARCHARHINDAE albimarginatus Waing

2. C. amblyrhynchoides  Graceful shark

3. C. borneensis Borneo shark Nga-Mann-Pu

4. C. brivipinna Spinner shark Nga-Mann-Taung-Mae

5. C. dussumieri White cheek shark Nga-Mann-Zaung-Phyu

6. C. falciformis Silky shark

7. C. leucas Bull shark Kyar-Nga-Mann

8. C. limbatus Blacktip shark

9. C. melanopterus Blacktip reef shark

10. C. plumbeus Sandbar shark

11. C. sorrah Spot tail shark Thae-Nga-Mann

12. Galeocerdo cuvier Tiger shark

13. Glyphis gangetis Ganges shark Loon-Nga-Mann

14. Loxodon macrorhinus Slit eye shark
15. Rhizoprionodon acutusMilk shark

16. R. oligolinx Gray sharpnose
shark
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Table 2. List of Shark Species in Myanmar (Cont'd).
Family Scientific Name English Name Myanmar Name

17. Scoliodon laticaudus Spadenose shark
18. Eusphyra blochii Winghead shark

5. SPHYRIDAE 1. Sphyrna lewini Scalloped Nga-Mann-Kywe-Gyo-

hammerhead Toe
2. S. mokarran Great hammerhead  Nga-Mann-Kywe-Gyo-
Shae

Source: Department of Fishery (DOF), 2004.

Recently, DOF conducted a study on sea cucumbers since thdreenas concern over
the decline of its population because of commercial scale hiawyeSb far, 10 species of sea
cucumber have been identified in Myanmar, and they are (1) Blakki&iGActinopyga milig,
(2) Stone Fisi{Actinopyga lecanorg (3) Prickly Red Fisl{Thelenota anana (4) Amber Fish
ax (Thelenota ajy (5) Curry Fish (Stichopus variegatgs (6) Green Fish(Stichopus
chloronotu$, (7) Black Tea Fishi(Holothuria nobilig, (8) Lolly Fish (Holothuria atra), (9)
White Teat Fisl{Holothuria fuscogilvy, and (10) Leopard / Tiger FigBohadschia argys

There are also some important species other than marineofistoriserving marine
diversity. These are sea grass, coral reefs and marinesturittle is known about sea grass
although it has an important ecological role. The sea grasshwifien grows in relatively
shallow waters, forms a key feeding, breeding, and nursery groundafioy species of fish,
turtles, lobsters, and dugong. Moreover, sea grasses improve waigr guodltheir root-like
stems stabilize the sea bottom. There is not much information ostghes of sea grass in
Myanmar. Most of these sea grass species are found in Rakkiff@ainthayi coastal areas but
they are not observed in the Ayeyawady Delta and Gulf of Mottarastal regions where water
turbidity is very high because of enormous sediment discharges frareamswvatersheds. The
project report released by Istituto Oikos and BANCA mentioned thaspecies of sea grass
were found around the Lampi Marine National Park (Istituto Oikos and@®2011). Similar
to sea grass, coral reefs also play a vital role in mariogystems in terms of providing
nutrients and habitat for many marine species. A total of 51 speaies have been identified in
Myanmar by the DOF but systematic assessment issgitled to map out the status of coral
reef diversity and their trend in the seascape. Available infaymamn coral reef species is
described in Table 3. Myanmar’s coastal shoreline also providesgeges for marine turtles
and five of the world’s seven marine turtle species are found inniviga They are (1)
Hawksbill Turtle Eretmochelys imbrica)a (2) Green TurtleGhelonia mydas (3) Loggerhead
Turtle (Caretta caretty, (4) Olive Ridley Turtle I(epidochelys olivacgaand (5) Leatherback
Turtle Dermochelys coriacga These five species are known to feed and/or nest along the
coastal regions of Rakhine, Ayeyawady and Taninthayi. They amatémed by over
exploitation and accidental capture by fishing boats, as well gsothgion and destruction of
nesting sites. As a result, the population of marine turtles has reportedhedecl

Table 3. List of Coral Reef Species in Myanmar.

No. Scientific Name Common Name
1 Lobophyllia spp Coral

2 Turbinaria bifrons Bowl Coral

3 Turbinaria mesenterina Pagoda Coral

4 Galaxea fascicutalis Galaxy Coral

5 Galaxea astreta Galaxy Coral
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Table 3. List of Coral Reef Species in Myanmar Myanmar (Cont’d).

No. Scientific Name Common Name

6 Heliopora coerulea Blue Coral

7 Pavona spp. Leaf Coral

8 Pavona decusata Catcus Coral

9 Pavona minuta Catcus Coral

10 Acropora acuminate Coral

11 Acropora cytherea Coral

12 Acropora austere Coral

13 Acropora digitifera Coral

14 Acropora gemmifera Coral

15 Acropora tenuis Coral

16 Acropora glauca Coral

17 Podabacia crustacean Cauliflower Coral, Antler Coral
18 Goniastera favulus Coral

19 Favia maritime Golfball Coral, Small Star Coral
20 Favia stelliger Golfball Coral, Small Star Coral
21 Favia veroni Golfball Coral, Small Star Coral
22 Portie lutea Boulder / Pore Coral
23 Fungia scutaria Mushroom Coral

24 Fungia fungites Mushroom Coral

25 Pavona descussata Catcus Coral

26 Acropora aspera Coral

27 Acropora secale Coral

28 Acropora hyacinthus Coral

29 Acropora yongei Coral

30 Goniastra retiforms Coral

31 Fungia scutaris Mushroom Coral

32 Porties solida Boulder / Pore Coral
33 Millepora platyphtlla Fire / Finger Coral
34 Heliopora coerulea Blue Coral

35 Montipora efforescens Velvet Coral

36 Montipora informis Velvet Coral

37 Montipora solanderi Velvet Coral

38 Portie lutea Boulder / Pore Coral
39 Portie nigrescens Boulder / Pore Coral
40 Pavona frondifera Leaf Coral

41 Lophyllia hemprichii Coral

42 Polyphyllia talpina Feather Coral

43 Goniopora columna Sunflower Coral

44 Goniopora fructicosa Sunflower Coral

45 Goniopora lobata Daisy Coral

46 Goniopora stuchburyi Coral

47 Goniopora pectinat Coral

48 Fungia fungites Mushroom Coral

49 Favia speciosa Coral

50 Galaxea fascicularis Tooth Coral

51 Turbinaria crater Coral




NBSAP Myanmar
13

An attempt was made during the NBSAP process to compile ahbleainformation on
species diversity in Myanmar but species inventories arepstitial and never completed for
any given ecosystem. These data are important to biodiversityreatise in the country. Most
data are outdated and deficient for understanding the full picfuspexies diversity and its
trends. Therefore, investment in species inventories is largelyed to fill the gaps in scientific
information for the effective implementation of biodiversity conservation nataswi

2.3. Globally Threatened Species

A significant number of the plant and animal species that ocddyanmar have been
assessed as globally threatened, following the global threatixriof IJUCN/SSC (1994).
However, in the Indo-Myanmar (Indo-Burma) Hotspot, comprehensive gloladatt
assessments are only available for mammals, birds, amphibiarsosr@dgroups of reptiles.
Baseline data on species diversity in Myanmar is incompletemiost, if not all, major
taxonomic groups, and the available data of the current status obuinérycs diversity is
mainly the globally threatened species that are currentlgdlish thelUCN Red List of
Threatened Species version 2@R1CN 2011; Annex 3).

Mammals

In 2010, forty-five globally threatened non-marine mammal spéeies been recorded
in Myanmar (IUCN 2011; Annex 3). Globally threatened non-marine nenspecies of
Myanmar included two endemic species: Anthony's Pipistrelle andre3ofPipistrelle.
Myanmar also supports an endemic sub-species of Eld’s Deervys eldii thamin)
(endangered). This subspecies, which is known as Thamin, occurs in ritral @gy Zone
(McSheaet al. 1998, Wemmer 1998). Myanmar also supports a large number of globally
threatened species with wide distributions in the Indo-Myanmar {@wima) Hotspot and
elsewhere, including endangered species of Asian Elepa@ph@s maximysand Tiger
(Panthera tigri3, and vulnerable species of GaBoé gauruy Clouded LeopardNeofelis
nebulosy, Fishing Cat Prionailurus viverrinug, Dhole Cuon alpinu$ and Himalayan Black
Bear (Ursus thibetanus Most of these species are mainly threatened by subsidtentag in
Myanmar, as elsewhere.

High mountains in northern Myanmar support a number of mammal speties are
characteristic of the Eastern Himalayas, including vulnerapéries of Red Pandailurus
fulgeng, Takin Budorcas taxicolorand Red GoralNaemorhedus baileyi For most of these
species, the current population status in Myanmar is poorly known angreioensive
population surveys should be given a high priority.

A few globally threatened mammal species recorded in Myarimae not been
confirmed to occur in the country in recent years, including Lessexhorned Rhinoceros
(Rhinoceros sondaicugnd Hairy RhinocerosDicerorhinus sumatrensisboth are critically
endangered species, and field surveys are required to conclude wheseispecies are still
existing in their habitats of Myanmar. While Tiger has beenntlagor focus of the national
status survey, it is also required to conduct national level surveys for otherahapaties, as it
is possible that populations of some or all of these species may persist in Myanmar

10 primate species of Myanmar are included in IUCN Red Lishrefatened species of
2011: Four species belong to endangered status and the remaining sindar the vulnerable
status (Annex 3).

In addition to wild populations, Myanmar owns one of the largest captive Asiphdale
herds in the world, with almost 3,000 animals managed by the govermmeénby private
owners. These animals represent a major workforce, espdoiatiynber extraction in forestry
sector. It has been estimated that there are approximately Bij@08lephants in Myanmar’s
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forests. In recent years, there has been concern that live-cagithoeigh prohibited by law,
may have had a significant impact on the remaining wild Asian Elephant populations

Birds

Thirty-six globally threatened bird species have been ttein Myanmar in 2010
(IUCN 2011; Annex 3). A large proportion of these species are dbastc of forest
ecosystems; most major forest types support a suite of glabaéigtened species. Hill and
temperate forests are important for a number of globally témed passerines, including
endangered species of White-browed NuthaRittg victoriad, vulnerable species of Beautiful
Nuthatch Sitta formosa and Giant NuthatchS., magna and vulnerable species of Blyth's
Tragopan {ragopan blythij. These forests also support important population of vulnerable
species of Rufous-necked HornbilAderos nipalens)s Lowland semi-evergreen mixed
deciduous and deciduous dipterocarp forests support important population ticéllri
endangered species of White-bellied Herdndéa insigni$ and endangered species of Green
Peafowl Pavo muticus a species that has undergone dramatic declines across much of
mainland Southeast Asia (BirdLife International 2001). Lowland wetrggeen forests in
southern Myanmar support a number of globally threatened bird specieasjrigcendangered
species of Gurney's PittePitta gurney) and vulnerable species of Plain-pouched Hornbill
(Aceros subruficollis For most globally threatened bird species, which are desistiec of
forest habitats, habitat loss due to unwise resource utilizatitimei main threat. Furthermore,
over-exploitation is also a major threat to a number of largeredapecies, including hornbills,
galliforms and pigeons.

Many of Myanmar’s globally threatened bird species are ctarstic of wetland
ecosystems, including some of the most threatened bird species ecoutiey. A number of
these species are characteristic of coastal habitats, si&otted Greenshankr{nga gulttife)
(Endangered). However, the majority are characteristic e$hfwater habitats, including
endangered species of White-winged DuCki(ina scutulaty, and Masked FinfootHeliopais
personatd and vulnerable species of Indian Skimmieyrfchops albicollis Across the Indo-
Myanmar (Indo-Burma) Hotspot, wetland ecosystems generaligivee less conservation
investment, and are under higher levels of threat than foreststewsy Myanmar supports
some of the best examples of these ecosystems remaininghiotipet, most notably: networks
of flowing and non-flowing wetlands within lowland forest; wide, sloamfing, lowland rivers;
and mangrove. Myanmar’s globally threatened bird species also inoiitidally endangered
species of Spoon-billed Sandpip&u(ynorhynchus pygmelisa migratory shore bird mainly
occur in Gulf of Mottama. In addition to forest and wetland ecosystems, opentry
ecosystems are also important for globally threatened bird spetieluding critically
endangered vulture species such as Red-headed Vi$anma(yps calvys The populations of
these species in Myanmar are of high global conservation smmic It is because these
species do not appear to be affected by the factors, mainlytyofiom the veterinary
pharmaceutical diclofenac (Oaks al. 2004), which are responsible for the precipitous decline
of vulture populations in the Indian Sub-continent over the last decad# ifBi International
2001, Pairet al.2003,). Globally threatened species, characteristic of open countrgthabre
facing a number of threats, including disturbance on habitats, and wsgrazhemicals. A
number of globally threatened bird species recorded in Myanmar ipasiehave not been
confirmed to occur in the country in recent years. These include voleesjpecies of Jerdon’s
Babbler Chrysomma albirostie a species that is the characteristic of tall riverinegaads in
Pakistan, Nepal, northern Indian and, at least previously in Myanrhargwhis species has not
been recorded since 1941; and critically endangered species of PidddHaack Rhodonessa
caryophyllace® one of the most enigmatic bird species in the world, which previously
inhabited secluded wetlands and marshes in the forests and gras$laodeern Myanmar and
northern India, and there have been no confirmed records from Myammar1810 or from
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anywhere in its range since 1949 (BirdLife International 2001, 2003). Theaigecent record
has been reported for the existence of Pink-headed Duck, the uppen séctihe Chindwin
River plus several of its major tributaries, such as the Taaaiaiig and Palaunglanbum Rivers
are supposed to be the last frontier for the Pink-headed Duckaesitsance has been reported
by local people (U Htin Hla verbally 2004 cited in BirdLife International 2005).

Reptiles

Twenty-four globally threatened reptile species have been recoréié&ghnmar in 2010,
most of them are turtles (IUCN 2011; Annex 1). As elsewhere in, Ake distribution and
habitat requirements of most turtle species in Myanmar adlteligke known. Most recent
records of these species are obtained from wildlife marketsmeie threat to wild populations
is over-exploitation, driven in most cases by the high value désurt the wildlife trade. Most
turtle species have naturally slow reproductive rates, and consequbatlyrtle species may
not be able to sustain its population under the high levels of exploitation. There is amasgent
to identify and secure wild populations of all globally threatetuetle species in the country.
Comprehensive global threat assessments have not been conducted foreptileertaxa
occurring in Myanmar. A global reptile assessment conductedU@NiSpecies Survival
Committee (SSC) is not yet available for Myanmar. NevesgslMyanmar is likely to support
a greater number of globally threatened reptile species Hanate currently recognized by
IUCN Red List of Threatened Species ver. 2011.

Amphibians

None of the amphibian species in Myanmar have been assessed #g tiickmtened
species by IUCN Red List of Threatened Species ver. 2011. Hovia@weamphibian species,
all frogs, have been identified as near threatened status angdpelations are decreasing
(IUCN 2011). These species dramnonectes blythi{Giant Asian River Frog)Bufo pageoti
Glyphoglossus molossusnd Nanorana arnoldi The apparent lack of globally threatened
amphibian species from Myanmar may reflect low levels of sueffort rather than the true
conservation status of Myanmar’s amphibians. A number of globallptéwed species may
occur but remain unrecorded to date. Further research and soragy®veal that the country
supports a number of endemic species that qualify as globallyetheeatCollections made by
the Myanmar Herpetological Survey are thought to contain a number canifidel amphibian
species and await further analysis.

Fish

Similar to other species groups in Myanmar, there is also & foee comprehensive
global threat assessment of fish species in order to idenbfyabkconservation priorities in
Myanmar. The fish diversity of Myanmar’s non-marine habitatseriously threatened by
destructive fishing practices, dam construction, pollution and invasiveesp&cnumber of fish
species may be threatened with global extinction, particulanigng the fauna of Inlay Lake,
which is extremely sensitive and supports national endemic. To dateyé&Q no fish species
confirmed to occur in non-marine habitats in Myanmar have beerssasseas globally
threatened.

Invertebrates

In the absence of comprehensive global threat assessments wébrate taxa in
Myanmatr, it is difficult to identify taxonomic priorities forajal invertebrate conservation in
the country. Only a single invertebrate species found in Myahasmbeen assessed as globally
threatened: Andaman Croftuploea andamanensighis butterfly species is endemic to the
Andaman archipelago, and occurs on Myanmar’s Table and Cocos islands.
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Plants

Global threat assessments have only been conducted for a small proportiomofaviya
plant species, principally gymnosperms and certain angiospernliemd3 plant species
recorded in Myanmar have been assessed as globally threate@®t2011). All the globally
threatened angiosperms are trees, and over two thirds are meshber Dipterocarpaceae. The
globally threatened gymnosperms comprise the vulnerable speciegSyaafs siamensis
Calocedrus macrolepjsCephalotaxus manniénd Taiwania cryptomerioidesand endangered
species oPicea farreri The major threats to globally threatened plant species snMgr are
degradation and loss of forest due to unsustainable resource extr&pecies with a high
economic value are also threatened by over-exploitation, such spemisists ofAquilaria
malaccensigvulnerable), and a source of an aromatic non-timber forest pradtié) called
agarwood.

2.4. Agricultural Biodiversity

Plants play a vital role for the survival of human society. Planetic resources provide
enormous potential for food security, biofuel and biopharmaceutical produBased on the
richness of biodiversity under increasing threat, Conservationnéaitenal has defined
biodiversity hotspot areas of the world as priority areas for coasen. Myanmar is located at
the junction of the Himalayan, Mountains of Southwest China and Indo-Bbirodaversity
hotspot areas.

Diverse climatic conditions and parent rock types of Myanmar lyaxen the country a
wide range of soil classes with varying topology, but only Flusjsolivisols, and Aerisols are
agriculturally important. There exist diverse opinions on the agrogicalozones of Myanmar
by different researchers. Combining five major soil zones (Eig§) with three rainfall regimes
(Figure 4), Virmankt al (1991) classified fifteen agro-climatic zones in Myanmar.

In contrast, Turet al (2005) identified eight agroecological zones in Myanmar by using
monthly meteorological data accumulated at 34 observatory lsiegghout Myanmar for more
than 30 years of rainfall; maximum, minimum, and mean tempesgattiféerences between day
and night temperatures; evapotranspiration and sunshine, compiled byl1BA8D:(Northern
Mountainous (NM), Eastern Plateau (EP), Semi-arid (SAr), Wedtdlly (WH), Western
Coastal (WC), Southern Coastal (SC), Southern Plain (SP) and wadyaDelta (AD). The
NM, EP and WH zones have the most complex topography, with high mouataindeep
valleys.

Based on a current report by Myanmar Agriculture Service t@ F2009), major agro-
climatic zones are summarized in (Table 4). Rich diversityragfical and subtropical species
and diverse ecosystems are found in those diverse agroecosystdyenaiar. Approximately,
over 60 different crops are grown in the country and they could be groupesven categories
as follows (Myint 1989):

1. Cereals — Rice, wheat, maize and millet.
2. Oil seeds — Groundnut, sesame, sunflower and mustard.

3. Pulses— Black gram, green gram, butter bean, red bean, pigeon pea,lookgeea and
soybean, etc...

Industrial crops — Cotton, sugar cane, tobacco, rubber and jute.
Culinary crops — Potato, onion, chili, vegetables and spices.
Plantation crops — Tea, coffee, coconut, banana, oil palm, toddy palm and other fruits.

N o bk

Other crops — other crops that are not listed in the above groups.
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Figure 3. Major Soil Zones.

Figure 4. Major Rainfall Zones.

Table 4. Major Agro-climatic Zones in Myanmar (MAS quoted in FAO/WFP, 2009).

Name Geographical
description

Administrative units

Main agricultural
practices

A. Bago, Kachin Upper Delta, Kachin
River-side Land plain, flat plain along the
side of river Ayeyawady Region, Mandalay Region Kaing/Kyun cultivation

Zone

and Sittaung, moderate

Ayeyawady Region,
Kachin State, Sagaing

and Bago Region.

rainfall (1000 - 2500 mm).
B. Central Dry  Central dry zone, rainfall

less than 1000 mm,
highest temperature in
summer, flat plain, some
areas with uneven
topography.

Magway Region,
Mandalay Region, and
Sagaing Region.

Rice, pulses, oilseeds,

sugarcane, tobacco and

Upland crops, oilseeds,
pulses, rice, cotton,

irrigated agriculture and
Kaing/ Kyun cultivation
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Table 4.Major Agro-climatic Zones in Myanmar (MAS quoted in FAO/WFP, 2009) (Cont'd).
Name Geographical Administrative units Main agricultural
description practices
C. Delta and Delta, lowland and mouth Ayeyawady Region, Rice, pulses, oilseeds and

Coastal Lowland of rivers in coastal area, Yangon Region, Bago nipa palm
heavy rainfall (more than Region, Mon State,
2500 mm). Kahyin State, Taninthayi
Region and Rakhine State.

D. Kachin and Mountainous, slope land, Kachin State, Rakhine Orchard, plantation crops,
Coastal Upland heavy rainfall (more than State, Taninthayi Region, fruit trees and upland
2500 mm). Mon State, Kayin State, agriculture
Kayah State, Yangon
Region and Bago Region

E. North, East  Hilly areas, uneven Kachin State, Chin State, Upland crops, shifting
and West Hills  topography, moderate to and Shan State. cultivation and fruit trees
heavy rainfall, slope land

F. Upper, Lower Plain, upper and lower  Sagaing Region, Kachin Upland crops, oilseeds,
Myanmar and parts outside of central dr State, Shan State, Bago pulses, vegetable and
Shan Plain zone, plateau. Region, Magway Region, wheat

Mandalay Region and

Yangon Region.

Inter- and intraspecific genetic variations are also observed artiengrops sown
nationwide, especially for rice, maize, sorghum, millet, sesagr@ndnut, niger, ginger,
turmeric, custard apple, okra, chili, pepper, tomato, citrus, watdon, mango, jack-fruit,
banana and medicinal plants (Tun and Than 1995).

Myanmar is assumed to be home of important crop species sucle,asaicgo, banana
and sugarcane. Wild relatives and local landraces of thoseatedt crops are distributed in
Myanmar. According to genetic, geographical and molecular studiggnmar is supposed to
be in the center of diversity of cultivated rice, sativa indica(Londo et al. 2006 quoted in
DAR 2011). Several wild legume species related to cultivatedyrbaan, black gram and azuki
bean are distributed in different ecosystems of Myanmar, inclucbagtal sandy soils, lime
stone hills and high lands of Shan state (Ye and Yamaguchi 2007 Wilddegume species
could provide useful genes for legume crop improvement of Myanmar.oMermeseveral lesser
used plant species are grown and used by diverse ethnic groups in Myanmar.

Similar to global phenomena, habitat destruction, replacement didredivarieties with
modern varieties, climate change (e.g. raising temperatuseglar and salinity), population
pressure and natural disasters (e.g. Nargis, 2008) are thingatiee agricultural biodiversity of
Myanmar. Surveys and inventories of plants, animals and microorgamkaterto agricultural
production, their conservation and utilization in Myanmar are needed to sustain tisedoaaity
and development of Myanmar. As an agro-based country, agricultuce sethe backbone of
Myanmar’'s economy contributing 36% of gross domestic product (GDBD (€007). The
population of Myanmar is expected to be 60 million by the year 2015&X@). Increasing
population pressure, changes in life style and food habits of the calertignd more food
supply and more diverse diets. It is critically important to enakbalance and take a proactive
approach to the conservation and utilization of natural and biological resourcesairlrg.c

Recognizing the great value of plant genetic resources (P@&Rtha increasing threat of
loss of plant genetic diversity from their natural habitats and fands, Seed Bank of MOAI
has made efforts to collect and conserve the agrobiodiversitfyanmar (Table 5). Currently,
more than 10,929 accessions of important crops have been systematinalyved irex-situ
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(Cold storage facility and field gene bank for vegetative propagaitgis). Moreover, several

attempts are being made to exploit the useful genes franctnserved germplasm using
biotechnology. Research focused on a better understanding of platit gieversity present at

the gene, species and ecosystem levels could contribute to shistamaservation and effective
utilization of PGR.

International collaboration for sustainable conservation and utilizafidhGR are being
made with the Myanmar Seed Bank such as:

Characterization and regeneration of some Annex-1 crops in collaowath Global
Crop Diversity Trust (GCDT), Italy,

Cooperation on biotechnology and PGR between Rural Development Adntimistra
(RDA) Korea,

Conservation and use of underutilized species with Tsukuba University, Japan and

Establishment of National Information Sharing Mechanism on Glolzad 81 Action
(NISM-GPA) with FAO.

the currenex situconservation facility into a genebank, implementing on farm consenvati
wild crop relatives and by establishing biodiversity education, souncigshnd legislation for
natural resources, environment and international collaborations.

Table 5. Current Status of Collecteex situConservation and Distribution of PGR in Myanmar
Seed Bank (March, 2011).

Crop group Collected samples Ex situ (-5° C), 30-40% RH Distribution
Rice 7,908 6,845 12,375
Wild Rice 187 184 600
Cereal Crops 2,504 1,273 -
Food Legumes 228,2 1,945 2,268
Oil Seed Crops 239,2 640 104
Others 1174 42 240
Total 16,447 10,929 16,237

Source: DAR Quarterly report (2011).

2.5. Livestock Biodiversity

To meet the growing market demand on meat, eggs and milk, likgstoduction has
been gradually increased over the years ever since the Governackstam effort to promote
the livestock sector in 1949. Commercial interest drives the tremohpairting exotic breeds
from other countries into Myanmar for maximizing the return pwestment in livestock
production. This causes concern for the loss of livestock biodiversity in Myanmar.

The breeding of major livestock and their associated regiondeszibed in Table 6,
however a systematic national assessment of livestock divessyst to be done. During the
formulation of the NBSAP, experts did a quick assessment frontdheerned government
departments. The following accounts give the status of two spbeieare considered at risk
because of a population decrease nationwide (LBVD 2011). These arsmilydlyin Horse
and Inbinwa chicken.

Horse — Myanmar Myin

Horses are used to pull carts in Myanmar, especially inghtrat part of the country.
Horses are also used in traditional ceremonies and as speaaionscas ornaments. The
possession of horses in rural areas reflects the wealth dfotieehold. In the past, with the
favourable climate and available abundant agricultural byproductslithgeef horses was quite
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common among rural communities. However, recent urbanization and imprmvdame
transportation infrastructure and facilities has changed the trehceedfling horses. It is now
seldom that people raise horses in villages and consequently, thetpopofahorses has
decreased in recent years.

Inbinwa chicken

Local farming of Inbinwa chicken or Myogyi chicken is considessdiangered in
Myanmar. This local race has been popular among urban consumersitduetque flavor and
good mass of flesh. But the population of Inbinwa chicken has steadilgatkover the years
since poultry farming of broiler chickens has become dominant durihgléasde due to its
short production life cycle and market incentives given by comialdsroiler companies. Since
farmers practise the scavenging system for raising amsglkie is difficult for disease control,
and poultry yield is much lower than that of exotic broiler chickehsrdfore, farmers have lost
their interest in Inbinwa chicken farming.

Table 6.Breeds of Domestic Animal in Myanmar.

No. Species Scientific Name Local Name Region/Location

1 Cattle Bos indicus Pya Sein, Shwe Ni, Mandalay, Magway,
Shan Nwa, Katonwa, Sagaing,Shan, Kayin, Rakhine
Kyauk Phyu

2 Mythun Bos frontalis Nwa Nauk Chin

3 Buffalo Bubals bubals Myanmar Kywe, Shan Ayeyawady, Sagaing, Shan
Kywe

4 Horse Equus caballus Myanmar Myin, Shar Magway, Mandalay, Sagaing,
Myin Shan

5 Ass Equus asinus Myanmar Mye Shan

6 Pig Sus domesticus Bo cake, Chin wet Badoung, Akhar, Wet taung

Magway, Mandalay, Sagaing,
Shan

7 Sheep Ovis aries Myanmar Thoe, Karla Magway, Mandalay, Sagaing
Thoe

8 Goat Capra hircus Seik Ni / Jade Ni,/ Magway, Mandalay, Sagaing ,
Nyaung Oo/Htain San Rakhine
/ Hkway Seik

9 Chicken Gallus gallus Taik Kyet, Tainyin Wide spread
Kyet, Kyet Lada,
Inbinwa Kyet

10  Turkey Meleagris gallopavo Kyet Sin Wide spread

11  Duck Anas platyrbynchos Khayan Be, Taw Be Wide spread

12 Duck, Muscovy Cairina Maschata Mandarli Wide spread

13 Goose Anser cygnoides Ngan Wide spread

14  Quail Coturnix spp Ngown Wide spread

2.6. Status of Invasive Species

Invasive Alien Species (IAS) are non-native species irpexiic ecosystem whose
introduction and subsequent establishment impact negatively on the ecorgnoyjtuae,
biodiversity and/or animal and human health. They include animals, plamgi and
microorganisms introduced from their original habitat and have tlgyabioutcompete native
species for food and habitat. Little is known about the status ofnAB/anmar but a few IAS
have been observed throughout the country introduced by water, air and/or land transpsrt. T
boundary movement of IAS is potentially high along the national basfiévlyanmar with
neighbouring countries such as India, Bangladesh, China, Laos and ThaN&nchr also be
introduced unintentionally by tourists or through the transport of cargnosement of pets,
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plant parts, seeds and residues. For purposes of research, medicinesnoramadnindustrial
uses, IAS might be intentionally imported into Myanmar.

According to the Forest Research Institute of Myanmar, 1A$ sisProsopisspp.,
Acacia auriculiformis Ageratum conyzoideslLeucaena leucocephalaEucalyptus spp.,
Casurina equisetifoliaChromolaena odorataHyptis suaveolensLantana camaraMimosa
diplotricha, Mikania micrantha Sorghum halepensePaspalum conjugatum Imperata
cylindrica, Echinochloa crus-galli, Eleusine indicRennisetum polystachioand many others
are commonly found in forest plantations, agriculture land, urban aredands and natural
lands. Their presence in these places is associated with khef native species losses and as
such IAS threaten biological diversity, agricultural and forestsgstems. Water Hyacinth
(Eichhornia crassipesyas put into lakes and ponds for aesthetic purposes but it has been
widely spread into natural water bodies. Ponds, lakes and streards@ged with these plants
and consequently, it is threatening the biodiversity of native aggaites. Another example of
an IAS is Achatina fulicaor the Giant African Snail, which was introduced into Myanmar
through trade. It has moved into croplands and is a vector foitgarashich attack native snail
species but its population is now decreasing gradually in Myarmaortation of the honey
bee(Apis mellifera ligusticafrom Israel in 1979 by the Bee Keeping Department of Myanmar
resulted in the introduction of the parasitic mi¥&ifoa jacobsoni This parasite attacks the
imported and indigenous bee species including the Giant Honey Bee, Htilledt Honey Bee
and Bush Honey Bee. More information of IAS in Myanmar is preseantédble 7 in order to
better understand its impact on the environment.

Table 7. Featuring A Few IAS in Myanmar.

Acacia auriculiformisA.Cunn

Introduced from Australia for fuel, pulp and paper production. The floywers
cause irritation to eyes and cause asthma.

Achatina fulica

This snail is widely distributed in many parts of the countnpacting
agricultural crops and forest nursery plants. They are alswisance and
carry parasites that threaten native snails, and afféistenecosystems b
altering the food chain.

<

Clarias gariepinus

This African catfish was introduced from Thailand in 1991 for food.aA
carnivorous fish, they eat other aquatic species and thrésdniodiversity
of aquatic ecosystems after escape from fish farm duedbgence of fish
farmers.

Chromolaena odoratél_.) R.M.King & H Robinson

This shrub is widely distributed in natural forests, plaoteti and fallow
lands, and is allelopathic and toxic to animals.
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Table 7.Featuring A Few IAS in Myanmar (Cont'd).

Cyprinus carpio

A fresh water fish introduced from Indonesia in 1964 as a sourpeotin
and in some cases also for ornamental purposes. This fish redatms w
quality and destroys aquatic vegetation.

Lantana camard.

Lantana was brouglimto Myanmarduring British colonial rule before World
War Il as an ornamental. However, it has become invasiveladisg
indigenous plants and the organisms associated with them.

Leucaena leucocephalaam.) De Wit

Introduced from Hawaii in 1978 for fuel wood It is a fast growingcsgs
with high seed production. As a result, areas surrounding matuceeleg
trees have an abundance of younger saplings and the land is no l@ider us
for other purposes such as farming.

Mimosa diplotricha

Mimosadiplotricha is a scrambling plant that can rapidly invadeelageag
posing a threat to indigenous plants. Due to the presence of thoiss, it
difficult for plantation workers to remove this weed.

Pennisetum polystachion

Pennisetum polystachiomas introduced from Australia in 1976 to imprgve
pasture production. It is highly flammable and contributes tceasad fire
intensities and frequencies.

Pomacea canaliculata

[}

It is a serious pest in paddy (rice) fields with bright pggg masses. It i
abundant in Inlay Lake.

Prosopis julifloraDC

Introduced around the 1950s by the Agricultural Research and Development
Corporation (ARDC) for greening of the dry zone in the centrat phr
Myanmar. High drought resistance, greater tolerance to sabile, and
aggressive regeneration, has meant that this speciégesunell in semi arid
areas and as a result rapidly colonizes large areas. $hhgs and poisonous
thorns, which can injure livestock and people.

Teredo spShip worm, Marine borer

This is a seaborne IAS that decays wood and causes destrattibe
wooden parts of ships, canoes, bridges and wharves.
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With the available information, an attempt is made in compilingtaof the major IAS
in Myanmar together with their scientific names, invasive pagswdistribution in Myanmar,
and observed damage or negative impact by these species (Tdhletlgr research and study
are required to know the impact of IAS on biodiversity and environméhtf Ahese accounts
call for attention to potential damage caused by these spexidbet environment and
biodiversity so that urgent measures can be taken to minimize their negatiee impa

Table 8 List of Major IAS in Myanmar.

Introduction /

No. Species Name Cl(ilrgrr:gn Type Accidental Habitat Impact

1. Acacia Acacia, Tree Intentional for agro- Road side, = Cause irritation and
auriculiformis  Aurisha forestry plantations, asthma from pollen
A.Cunn.

2. Leucaena Leucaena Tree Intentional for fuel Plantations, Displacing native
leucocephala wood gardens, oper species.

(Lam.) De Wit spaces

3.  Prosopis Mesquite, Shrub/ Intentional for Dry land, Very aggressive in
juliflora DC. Tree shade, fodder and pasture displacing native

dry zone greening vegetatlon. Its
poisonous thorns
can injure livestock
and people.

4. Chromolaena Bitter Shrub  Ornamental Fallow lands, Skin irritation,
odorata bush road sides, asthma, and toxic
(L) R.M King pasture to animals.

& H Robinson Displaces native
vegetation and
species.

5.  Hyptis Bush tea Shrub - Plantation, Causes asthma, and
suaveolens road sides, damage to arable
(L.) Poit pastures, dry lands.

lands

6. Lantana Lantana  Shrub Intentional for Plantation, Poisonous to cattle,
camara ornament pasture, understory

urban competitor, and
displaces native
species.

7. Echinochloa  Barnyard Grass Unintentional Rice fields Yield reduction,
crus- galli(L.) grass and toxic to
P.Beauv. animals.

8. Imperata Blady Grass  Cosmopolitan Plantation, Inhibits natural
cylindrical grass, distribution pasture, dry regeneration of
(L.) P. Beauv. Congo lands forests and highly

grass flammable.

9. Pennisetum  Mission Grass Intentional for Forestand  Aggressive and
spp grass pasture plantations  competitive, and

inhibits growth of
plantation trees.

10. Mikania Mile-a- Climber Ornamental Forestand  Smothers other
micrantha minute plantations  plants, and
H.B.K weed, competes for water

Chinese and nutrients.
creeper,
American

rope
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Table 8 List of Major IAS in Myanmar (Cont'd).

Common Introduction /

No. Species Name Name Type Accidental Habitat Impact
11. Mimosa Sensitive  Small Ornamental Thorny, spreads
diplotricha plant shrub rapidly, smothers
vegetation
12. Eichhornia Water Aquatic Aesthetic/ Lakes, ponds Clogs and dries up
crassipes hyacinth  weed Ornamental creek - water waterways.
(Mart.) Solms bodies
13. Achatina Giant Snalil Ornamental Gardens,  Nuisance, impacts
fulica African nurseries, crops, transmits
snail croplands parasites.
14. Pomacea Golden Snalil Unintentional Paddy field Poses major threat
canaliculata  apple snail to rice production.
15. Clarias African Fish Intentional for Reduces water
gariepinus cat fish food production clarity and destroys
other aquatic
organisms.
16. Cyprinus Carp Fish Intentional for Water Reduces water
carpio food production ~ reservoirs, clarity and, destroys
lakes, and uproots aquatic
mangroves  vegetation.
17. Ctenopharyng Grass Fish Intentional for food Water Eliminating
odon idella carp production reservoirs, vegetation from
lakes water systems, and
carry parasites such
as Asian tapeworm
and induce other
harmful effects to
introduced waters.
18. Oreochromis Tilapia Fish Intentional for food Water Declining
spp. production reservoirs, culturally valued
lakes native fish species,
and the alteration
of natural benthic
communities.
19. Teredospp. Ship Marine Moving Sea, Decays wood,
worm, worm Mangrove timber and destroys
Marine area bridges.
borer

Focus on priority species and sites of IAS

Considering the negative impacts of IAS, comprehensive researafs nee be
undertaken by a multi-disciplinary team composed of scholars andrekees from various
concerned government departments and universities in order teefkhbwledge gap about the
presence of IAS and its associated impacts on environment andivethbods. If a national
research project is not possible, the following sites should be gventy at least for
conducting a systematic study in order to respond to the problems caused byHésiareas.

(1) Inlay Lake, situated in Southern Shan State of Myanmar, is a unioque fpben a historical

and geographical perspectives with distinctive features ttigaboth local and foreign
visitors. The lake is also a major source of water for hytlrcougcity generation. There is
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also a wildlife sanctuary in the lake in order to protect egeiad bird species. Local
people, known amthars, live near the lake and their livelihoods are dependent on tourism,
agriculture, fishing, handicraft making and silversmithing. Howelrday Lake is facing
rapid environmental degradation and its biodiversity are threatenedndrgasing
competition among stakeholders for the use of natural resources andOlaadof the
environmental threats is the increased population of Golden Apple SPwahatea
canaliculatg in recent years. It is believed that a business companyluded this snail in
order to control the growth of water hyacintkighhornia crassipes)However, the
population of snail rapidly increased in the water bodies and it is Inee@ming an
extremely serious pest that is affecting vegetables gmowitoating garden by thinthars It

is also a health concern when people touch the snail.

(2) Dry Zone, located in the central part of Myanmar, also needsituagéon to strengthen the
management of IAS that is widespread in the region. With theesgjge regeneration
capacity and rapid growth, IAS suchR®sopis julifloraeasily colonizes the remaining dry
forests, grazing land and farmland. This imposes not only a sehni@ag to biodiversity and
land use in the dry zone but the thorns can injure people and livestodtoutViroper
control and management, this semi-arid ecosystem is likelyetstrongly affected by
invasive species.



NBSAP Myanmar
26

CHAPER 3: CONTEXT OF BIODIVERSITY CONSERVATION IN MYANMAR

3.1. National Environmental Policy and Agenda 21

Myanmar’'s National Environmental Policy developed in 1994 for integraof
environmental consideration into social and economic development clearly detaibes

........ The wealth of the nation is its people, its cultural heritdagesnvironment
and its natural resources. The objective of Myanmar’'s environmpotaly is
aimed at achieving harmony and balance between these throuigitetiration of
environmental considerations into the development process to enhancelilye qua
of the life of all its citizens. Every nation has the sovereaight to utilize its
natural resources in accordance with its environmental policegyéait care must

be taken not to exceed its jurisdiction or infringe upon the interests of ottmrdati

It is the responsibility of the State and every citizen to preserve itahsggources

in the interests of present and future generations. Environmeatat{on should
always be the primary objective in seeking development.”

In compliance with Myanmar’s National Environmental Policy, kiyar Agenda 21
was developed in 1997 and it was a collaborative effort made by vgoeasnment agencies in
order to strive for the sustainable development of the country. MyaAgenda 21 is a blue
print for all natural resource management and environmental consematibrand the pursuit
of the activities contribute to biodiversity conservation throughout the ouor example,
efforts made in sustainable forest management, sustainable tourism amhblesteansport and
infrastructure development with a reduced impact on biodiversity. Witlénframework of
Myanmar Agenda 21, important measures for biodiversity conservatersuanmarized as
follows:

Strengthening protected area management

Promoting international cooperation

Developing a national database of biodiversity

Strengthening laws and legislation for biodiversity conservation manageme
Protecting threatened and endangered species of plants and animals
Strengthening sustainable use of natural resources

Enhancing institutional capacity for biodiversity conservation and management

Promoting education awareness and involvement of local communities in
biodiversity conservation and management

Studying the economic issues related to biodiversity

The level of implementing these activities is widely varigdart from the efforts made
in expansion of protected areas nationwide; most of the actiaiteesot fully operational yet.
The MOECAF is the most responsible agency for implementing thenahpolicy on nature
conservation in Myanmar but other Ministries such as the MOAI, MO&tE., share the
common responsibility and accountability for biodiversity conservatiba.iiistitutions that are
key to environmental management and biodiversity conservation areshscun the following
section.

3.2. Existing Institutional and Legal Framework for Environmental Protecton and
Biodiversity Conservation

Myanmar was governed by the State Peace and Development IQ&@RI2C) for the

period from September, 1988 to March, 2011 (which was formerly known asatieel 8w and
Order Restoration Council - SLORC). Recently SPDC handed over puvibe state to the
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newly elected government on 30 March, 2011. Under the new governmengtiegifinction

is mainly the responsibility of the Pyithu Hluttaw and Pyidaungsutt&lv. Administrative
function is performed by the Cabinet lead by the Union President.rtimdenew political era,
Myanmar is practicing decentralization, and this means ticht@ahe 14 Regions and States in
Myanmar has its own governing body. Even though, institutional referstili ongoing under
the new government, it has been clearly mentioned in the inawgpa@th of the President that
serious attention would be paid to the conservation of forests and woodlands, measidd®ew
taken in various sectors to reduce air and water pollution, dumpingustrial waste would be
controlled and wildlife would be conserved. The President also stressed a ngwgwlark for
economic development in parallel with environmental conservation. Téasllindicates that
the government has vowed to consider the sustainability of biologieisdy in the country’s
sustainable development.

Prior to 1989, no governmental agency existed to oversee environmettals in
Myanmar. In 1989, the Ministry of Foreign Affairs (MOFA) beganassume authority over
domestic environmental protection issues, while the Cabinet retaesubnsibility for
international environmental matters. In 1990, a new body known as tim&laCommission
for Environmental Affairs (NCEA) was initiated by the MOFA dct as a central management
agency for environmental matters. Creation of NCEA was a signifistep in the integration of
environmental considerations into Myanmar’s development plans. The N@&A mission is
to ensure sustainable use of environmental resources and to promataraenially sound
practices in industry and in other economic activities. NCEAuppssed to formulate broad
policies on natural resource management, to prepare environmegisdation (standards and
regulations) for pollution control, monitoring and enforcement, to promotérommental
awareness through public education and to liaise as neces#aigternational organizations in
environmental matters.

The NCEA has a Chairman, a Secretary and a Joint Secreftail 2004, the former
two were simultaneously senior officials in the MOFA, with thEeB¥\ Chairman being the
Minister of MOFA. Thus, there appeared to be great potential fodo@iion of MOFA and
NCEA work, especially in relation to international environmentalgaltlons and cooperation
with international agencies. However, the management structwehemnged in 2005 and the
Minister from MOECAF became chairperson of NCEA. Accordindyrector General of
Forestry Planning and Statistics Department was given the responsibNMCEA’s secretary.

The NCEA was composed with nineteen members, all of whom weads hef
departments from various sectoral ministries. This ensured-agacy representation from the
other sectors of the economy. There are four sub-committeegingesdthin the NCEA: the
Committee on Conservation of Natural Resources; the Committee orolCanPollution; the
Committee on Research, Information and Education; and the Comroittelaternational
Cooperation. A Director General or the Head of a relevant govaitrslepartment chaired each
of these sub-committees. The operational functions of the NCEA wenducted and
coordinated by a secretariat called the NCEA Office, whick @stablished in 1992. This was
headed by a Director, who liaises directly with the NCEA @han and Secretary while serving
as a Joint Secretary of the commission. During the preparatithre dBSAP, NCEA is being
reformed once again.

Government agencies

The other important sectoral agencies in the area of environnprotattion are the
MOECAF and the Ministry of Health (MOH). MOECAF is broadly plamenting the
mainstream conservation activities related to land degrad@timugh Watershed Management
and Greening Semi-arid Zone), biodiversity conservation (focusingaedted Area System
and Law enforcement) and sustainable use of forest resourcesn&ulst&orest Management,
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Forest Plantation, Community Forestry & Law enforcement). Sontkest activities are also
conducive to the conservation of coastal areas such as mangrove @i@bidihd Coastal
Watershed Management. MOH is the active agency in publlthhesre, particular reference to
reduction of the environmental health risk as guided by NationatiHRalicy. In recent years,
MOH has been reinforcing their routine work in incorporating emvirental health activities
such as surveying for toxic and hazardous materials, monitormgpational health linked to
environmental pollution, and improving clean water supplies and sanitation.

The MOAI is also an important agency in influencing environmeantters relating to
land use change and water resources, while Myanmar Agricemece (MAS) is delivering
extension services for sustainable land use technology. The Depariwh Agriculture
Mechanization is responsible for land reclamation and consolidation wodes MOAI. The
Water Resource Utilization Department and Irrigation Departraeder MOAI are concerned
with improving water supply for agriculture. Besides, the Myan&esd Bank (National Centre
of Agrobiological Resources) under MOAI is focal agency for eorieg crops and their wild
related species in ax-situfacility. Key agencies other than MOECAF and MOAI in comlatin
land degradation are the Ministry of Border Affairs (MOBAJational Races and Rural
Development and the MOLF. Department of Fisheries under MOL&s®onsible for not only
fishery resource management but also fish diversity conservattwoth fresh water and marine
environments.

In terms of providing services for solid waste collection, Yangah Mandalay (Major
Cities of Myanmar) City Development Committees (known as YGIDG MCDC) are major
agencies for improving solid waste management systems. YCDC andCM&e fully
responsible for municipal affairs and the development of those w@yor mities. For the rest of
the 328 urban areas and townships throughout the country, solid waste mamageoh
drinking water supply are the responsibility of the Departmentesfeldpment Affairs (DDA)
under the MOBA, National Races and Rural Development.

In respond to inland water pollution and air pollution from mobile sour@stationary
sources, the following agencies are relevant in terms of partlaunded duties and
responsibilities despite having no clear-cut institutional focus on ollucontrol and
monitoring.

Directorate of Industrial Supervision and Responsible for renewal of annual

Inspection (DISI) registration and license upon the
satisfactory inspection of factories under
Ministry of Industry (MOI) and private
sector in line with Departmental
Environmental Quality Standards.

Ministry of Science and Technology Technical surveys, research, surveillance
(Pollution Control Committee) and monitoring of pollution.
Department of Cottage Industry Responsible  for  supervision  and

monitoring of small scale cottage

industries which are mostly located in

residential areas and emitting a great deal
of foul smells (such as food preparation
industries).

Local Industrial Zone Supervision Handling overall concerns and supervision
Committee (set up for each industrial zone  of industrial zones covering pollution
as semi-governmental structure including aspects and liaising with respected
private factory owners) government agencies.



Localized Industrial Development and
Management Committees (set up locally in
each State and Region)

YCDC/MCDC and Township-wise DDA

Department of Water Resources and
Improvement of River Systems

Ministry of Energy

Road Transport Administration
Department
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Responsible for overall aspects of
managing all industries in the given area.

In addition to solid waste management,
these are the most relevant agencies in
dealing with wastewater management.

Improving river systems (dredging & river
training) may also link with solid waste
management, toxic contamination and
inland water pollution.

Solely responsible for policy formulation
for Automobile fuel consumption and
responsible for mobile source pollution to
be controlled by quality of fuel.

Responsible for vehicle inspection and

annually  renewable license  upon
satisfactory  vehicle roadworthiness
including emissions of noise and
pollution.

As for the sustainable use of water resources, severaliag@mne separately concerned

for water supplies.

Irrigation Department is responsible for agriculture water gsupijolr irrigation
development. To some extent, urban water supply is also coveretghjion schemes.
Preventing saline water intrusion is also related to the obligation of this departm

Water Resource Utilization Department (WRUD under MOAI) ésponsible for
pumping up water from rivers for agriculture.

Department of Water Resources and Improvement of River SystBMARS) is
responsible for improving water canals and river systems linkddsgdimentation and

water quality in rivers.

Municipal bodies like YCDC, MCDC and Township DDA are taking thepoasibility

for urban water supplies.

Department of Health is partially responsible for improving ruvater supplies and

Sanitation.

Local authorities like the State/Region Administration arelypagsponsible for coastal
zone management while there is no specific agency dealirg amita-based environmental
conservation and management. For instance, the FD is implementing maognsegvation
and rehabilitation while the DOF is focusing on Fishery and Aquaeutievelopment in coastal

areas.

To give environmental matters a priority, the National Environme@Gtaiservation
Committee (NECC) was formed. Creation of the NECC is ammatte¢o consolidate the
environmental conservation activities at local and national levels. dhaired by the Union
Minister of the MOECAF. In April 2011, NECC was reformed byludiicng 21 members from
19 ministries. Sub-committees were formed eco-region wise un&€CN and their main

functions are:

1. to address the environmental problems due to unsustainable land use,

2. to address the environmental problems in rivers and wetland areas,
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3. to implement environmental conservation activities in industrial zandscivil
areas,

4. to develop policies, principles, rules and regulations for environmeraaéns
and

5. to strengthen the awareness of environmental matters.
Non-Governmental Organizations (NGOSs)

In addition to government agencies, there are growing numbergwofational and local
NGOs addressing environmental issues over the past decade. ahBI&O with the largest
program of conservation activities in Myanmar is the Forest RessurEnvironment,
Development and Conservation Association (FREDA), which was establigheetired senior
officers from the MOECAF and Myanmar Timber Enterprise. FREDA currently
implementing a number of pilot projects on sustainable forest margage and mangrove
protection and rehabilitation, in collaboration with several Japanes2sNIG addition, FREDA
conducted theSurviving Together Programmat Alaungdaw Kathapa National Park, in
collaboration with the FD, WildAid and the David Shepherd Wildlife FoundgDSWF). This
program included implementing conservation outreach activities and pngmaiternative
income generating activities for local communities.

Another local NGO engaged in biodiversity conservation is the Bosity and Nature
Conservation Association (BANCA). BANCA mainly focuses on bimhservation, and its
activities include a number of collaborative projects with Bifelllnternational, including the
inventory and conservation of Important Bird Area - IBAs (includiwg Darwin-Initiative-
funded projects), and the publication of a local-language field guide dwrtiseeof Myanmar.
Other recent activities of BANCA have included vulture surveyShan State. BANCA has
recently participated in a project namely “Conservation and Mamagie of Lampi Marine
National Park” collaborative with FD and Istituto Oikos, Italy.

A third local NGO engaged in biodiversity conservation is the Myariird and Nature
Society (MBNS), which focuses on protection, research and public temlucalated to birds
and nature. MBNS has implemented a number of conservation projects,ngdustiudy on the
ecology of White-browed Nuthatch at Natmataung National Parkn@noeamental awareness
program for primary schools in Yangon, and a national bird festival.

There are a number of other local NGOs in Myanmar, manhath have a principal
focus on rural development or health. Several of these organizatioftcaseng on the natural
resources sector, for example: Friends of Rainforests in Myamwiach is working on
environmental protection, poverty reduction, education and health promotion, andipnoaiot
renewable energy; and the Renewable Energy Association Myamwhah is working on
promoting renewable energy sources, including fuel wood substitution agdsbuse. These
organizations could make important contributions to biodiversity congamyatarticularly by
addressing threats arising from unsustainable use of natural resources.

In addition to local conservation NGOs, international NGOs su@eaas the Children,
CARE, World Vision, Wildlife Conservation Society (WCS) etc. arerking in Myanmar.
Mostly these INGOs are working for community development digs/iand emergency
assistance but a few of them integrate environmental conservatioityaas an integral part of
sustainable livelihood program. Among INGOs, WCS is the only INK&DHas a memorandum
of understanding with the MOECAF for implementing a specific biaditse conservation and
environmental management program in Myanmar. In particular, WCS8resgthening the
institutional capacity of the NWCD of the FD specifically ttapacity of staff for protected area
management and research activities. The major achievements $fiN¢ldde formulating a
National Tiger Action Plan and contributing to the expansion of prateuteas, especially for
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establishing the world’s largest Tiger reserve. Other acadestitutions and INGOs like the
Smithsonian Institution, California Academy of Sciences, Bimllifiternational, Flora and
Fauna International and Conservation International are working ianMgr through their
counterpart agencies, either government or local NGOs.

In recent years, an innovative attempt was made by both interdatrahbocal NGOs in
forming NGO networks for shared learning and collective envirowaheadvocacy. The
Mangrove and Environmental Rehabilitation Network (MERN) is one oh#tesorks of this
kind for the joint implementation of activities related to environmlembanagement and
biodiversity conservation. MERN is lead by FREDA and BANCA, and reotl5 local
organizations also participate in the network. Similarly, the FoodirBgdNorking Group
(FSWG) is another NGO network comprised of 45 local and internatid@&s. The major
focus is securing food for the poor and a collective effort is ni@deromoting community
based natural resource management that is linked with biodiversity conservation.

Environmental Law and Legal Framework for Biodiversity Conservation

Myanmar’s environmental law is drafted but it is still in thegass of final approval and
not yet enacted. At present, environmental protection and managemerdridyecovered by
some sectoral laws enacted for regulation of various socioecodevetopment activities such
as agriculture, livestock, fisheries, forestry and industry. Exissagtoral laws covering
environmental regulation are given in Box 1. These laws are gnm@lbroad and inadequate
to deal with complex environmental management issues. There igistatien to deal with
specific issues such as waste management, land use and biod{(¥#&nsst Law and Protection
of Wildlife and Protected Areas Law are effective for speend habitat protection; however, it
is still inadequate in protecting against the threats of bio-pofiutoss of ecosystem niches and
bio-piracy). In relation to pollution, Myanmar has no specific lawsggdvern air and water
pollution. There is a general provision in Section 3 of the PublidtiHeaw, which empowers
the Government to carry out measures relating to environmentahhealth as garbage
disposal, use of water for drinking and other purposes, radioactivityecpiost of air from
pollution, sanitation work and food and drug safety. However, detailed masido not exist to
ensure more effective and comprehensive regulation of these matters.

The issue of air pollution from vehicles is increasing in regeats but the existing legal
instrument is only to check the vehicle emission level when thelsieles undergo inspection
for the annual renewal of their vehicle registration. The contraladér pollution in the country
is implemented inline with the guidelines issued in June 1994 by tenivar Investment
Commission. These guidelines should include wastewater treatmetsd plasystems. Some
elements of the Pesticide Law include only a small sectioodiotrolling water pollution. There
have been increased observations of water pollution in rivers andffakesewage, industrial
waste and solid waste disposal. Currently enacted legislatioa doe fully cover such
environmental pollution matters. The Standing Order No 3/95 of the hW®Iset the water
quality standard for industrial effluent but this is only applicatderegulate wastewater
discharged from MOI factories. This standing order also descthlimesequirements for air
pollution abatement measures in manufacturing but it does not speeifeasures needed to
be taken to achieve a standard quality. Myanmar Agenda 21 reesgthez need for
Environmental Impact Assessment (EIA) law. While the Nati&@malironmental Law is still in
draft, Myanmar currently has no formal guidelines for EIA. EIAs are cotedly however, on an
ad hocbasis for projects funded by international organizations and someigrf corporations.
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Box 1: Myanmar Laws Relating To Environment.

Administrative Sector

The Yangon Police Act, 1899

The Towns Act, 1907

The Village Act, 1907

The Explosive Substances Act, 1908

The Poisons Act, 1919

The Police Act, 1945

The Emergency Provisions Act, 1950

The Territorial Sea and Maritime Zones Law, 1977

Agriculture and Irrigation Sector

The Embankment Act, 1909

The Pesticide Law, 1990

The Fertilizer Law, 2002

The Plant Pest Quarantine Law, 1993and amended in 2011
The Seed Law, 2011

Culture Sector
The Protection and Preservation of Cultural Heritage Region Law, 1998

City Development Sector

The Yangon Water-works Act, 1885

The City of Yangon Municipal Act, 1990 and amended in 1995 and 1996)
The Underground Water Act, 1930

The City of Mandalay Development Law, 1992

Finance & Revenue Sector
The Myanmar Insurance Law, 1993

Forestry Sector
The Forest Law, 1992
The Protection of Wildlife and Protected Areas Law, 1994

Health Sector

The National Food Law, 1997

The Traditional Drug Law, 1996

The Prevention and Control of Communicable Diseases Law, 1995

The National Drug Law, 1992

The Union of Myanmar Public Health Law, 1972

The Control of Smoking and Consumption of Tobacco Product Law, 2006

Hotels and Tourism Sector
The Myanmar Hotels and Tourism Law, 1993

Industrial Sector

The Qilfields Act, 1918

The Petroleum Act, 1934

The Factories Act, 1951

The Qilfield (Workers and Welfare) Act, 1951
The Private Industrial Enterprise Law, 1990
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Box 1: Myanmar Laws Relating To Environment (Cont’d).
J. Livestock and Fisheries Sector
34. The Law Relating to Aquaculture, 1989
35. Fishing Rights of Foreign Fishing Vessels, 1989 and amended in 1993
36. The Myanmar Marine Fisheries Law, 1990, and amended in1993
37. The Freshwater Fisheries Law, 1991
38. The Animal Health and Development Law, 1993
39. The Veterinary Council Law, 1995

K. Mining Sector

40. The Salt Enterprise Law, 1992

41. The Myanmar Mines Law, 1994

42. The Myanmar Gemstone Law, 1995
43. The Myanmar Pearl Law, 1995

L. Science and Technology Sector
44. The Science and Technology Development Law, 1994
45, The Atomic Energy Law, 1998

M. Transportation Sector

46. The Canal Act, 1905

47. The Yangon Port Act, 1905

48. The Defile Traffic Act, 1907

49. The Ports Act, 1908

50. The Inland Steam Vessels Act, 1917

51. The Myanmar Aircraft Act, 1934

52. The Motor Vehicles Law, 1964 and amended in 1989
53. The Highways Law, 2000

54, Conservation of Water Resources and River Law, 2006

Within the existing legal framework, the following rules andyulations were
promulgated to protect and conserve biodiversity in Myanmar.

1879 Elephant Preservation Act

1883 Amendment to Elephant Preservation Act

1902 Forest Act

1912 The Wild Birds and Animals Protection Act

1936 The Protection of Wildlife Act

1956 Amendment to the Protection of Wildlife Act

1992 Forest Law

1994 The Protection of Wildlife and Protected Areas Law

1995 Forest Rules

1995 Forest Policy

2002 The Protection of Wildlife and Protected Areas Rules

International Laws, Treaties and Conventions

Myanmar is a signatory to a number of international agreementerning biodiversity
conservation and sustainable natural resource uses. For the moktyaawnar's commitments
to these agreements have yet to be fully translated irgotie conservation action. In Table 9,
international and regional laws, treaties and conventions thahrivahas participated in are
listed and the ones related to biodiversity are discussed below.
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Table 9.Environmental Conventions / Protocols / Agreements Signed or Ratified by Myanmar.

No. Environmental

Date of
Conventions/ Protocols/ Signature

Agreements

Date of
Ratification

Cabinet
Approval
Date

Date of Remark

Member

Regional

1.

Plant Protection Agreement
for the Southeast Asia and
the Pacific Region, Rome,
1956

Agreement on the Networks
of Aquaculture Centers in
Asia and the Pacific,
Bangkok, 1988

Southeast Asia Nuclear 15-12-
Weapon Free Zone Treaty, 1995
Bangkok, 1995

ASEAN Agreement on the 16-10-
Conservation of Nature and 1997
Natural Resources, Kuala

Lumpur, 1985

ASEAN Agreement on
Transboundary Haze
Pollution

10-6-2002

4-11-1959
(Adherence)

22-5-1990
(Accession)

16-7-1996
(Ratification)

13-3-2003
(Ratification)

4-11-59

7/2003
27-2-2003

International

1.

Treaty Banning Nuclear 14-8-1963
Weapons Test in the

Atmosphere in Outer Space

and Under Water, Moscow,

1963

Treaty on the Prohibition of 11-2-1971
the Emplacement of Nuclear

Weapons and other Weapons

of Mass Destruction on the
Sea-Bed and Ocean Floor
and in the Subsaoil there of,
London, Moscow,
Washington, 1971
Convention on the
Prohibition of the
Development, Production
and Stockpiling of
Bacteriological (Biological)
and Toxin Weapons, and c
their Destruction, London,
Moscow, Washington, 197
International Convention
for the Prevention of
Pollution from Ships,
London, 1973

10-4-1972

15-11-1963
(Ratification)

(Accession)

Undertakes to
give effect to
this Convention
under para 1 &
2 of Article 1
of the Protocol
of 1978
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Table 9. Environmental Conventions / Protocols / Agreements Signed or RaltijieMyanmar

(Cont’d).

No. Date of

Signature

Environmental
Conventions/ Protocols/
Agreements

Cabinet Remark
Approval

Date

Date of
Member

Date of
Ratification

International

5.  Protocol of 1978 Relating
to the International
Convention for the
Prevention of Pollution
from Ships, London, 1973
6. Treaty on the Non-
Proliferation of Nuclear
Weapons, London,
Moscow, Washington, 1968
7. United Nations Framework 11-6-1992
Convention on Climate
Change, New York, 1992
(UNFCCCOC)
8.  Convention on Biological
Diversity, Rio de Janeiro,
1992
9. United Nations Convention 10-12-
on the Law of the Sea, 1982
Montego Bay, 1982
Convention on the Prohibi- 14-1-1993
tion of the Development,
Production, Stockpiling and
Use of Chemical Weapons
and their Destruction, Paris,
1993
International Tropical
Timber Agreement (ITTA),
Geneva, 1994
Vienna Convention for the
Protection of the Ozone
Layer, Vienna, 1985
Montreal Protocol on
Substances that Deplete thq
Ozone Layer, Montreal,
1987
London Amendment to the
Montreal Protocol on
Substances that Deplete the
Ozone Layer, London, 1990
The Convention for the
Protection of the World
Culture and Natural
Heritage, Paris, 1972
ICAO ANNEX 16 Annex to
the Convention on
International Civil Aviation
Environmental Protection
Vol. 1 Aircraft Noise

11-6-1992

10.

11. 6-7-1995

12.

13.

14.

15.

16.

(Ratification)

4-8-1988
(Accession)

Except for
Annexes llI,
IV and V of
the
Convention
2-12-1992

(Accession)

25-11-1994
(Ratification)

41/94
9-11-1994

25-11-1994 41/94

9-11-1994

21-5-1996

(Ratification’

31-1-1996

(Ratification’

24-11-1993
(Ratification)

22-2-1994  46/93

24-11-1993
(Ratification)

22-2-1994  46/93

24-11-1993
(Ratification)

22-2-1994  46/93

29-4-1994
(Acceptance)

6/94
9-2-94

(Accession)
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Table 9. Environmental Conventions / Protocols / Agreements Signed or RaltijieMyanmar
(Cont’d).
No. Environmental Date of Date of Date of  Cabinet Remark

Conventions/ Protocols/  Signature Ratification = Member Approval

Agreements Date
International
17. ICAO ANNEX 16 Annex to (Accession)

18.

19.

20.

21.

22.

23.

24.

25.

the Convention on
International Civil Aviation
Environmental Protection
Vol. Il Aircraft Engine

Emission
Treaty on Principles 22-5-1967 18-3-1970
Governing the Activities of (Ratification)

States in the Exploration and

Use of Outer Space

Including the Moon and

Other Celestial Bodies

(Outer Space Treaty),

London, Moscow,

Washington, 1967

United Nations Convention t 2-1-1997 2-4-1997 40/96
Combat Desetrtification in (Accession) 4-12-96
Those Countries

Experiencing Serious

Drought and / or

Desertification, Particularly

in Africa, Paris, 1994

(UNCCD)
Convention on International 13-6-1997 11-9-1997 17/97
Trade in Endangered Species (Accession) 30-4-1997

of Wild Fauna and Flora,

Washington, D.C., 1973; and

this convention as amended

in Bonn, Germany, 1979

Agreement Relating to the 21-5-1996
Implementation of Part XI o (Accession)
the United Nations

Convention on the Law of

the Sea of 10 December

1982, New York, 1994

Agreement to Promote 8-9-1994
Compliance with (Acceptance)
International Conservation

and Management Measures

by Fishing Vessels on the

High Seas, Rome, 1973

Cartagena Protocol on 11-5-2001 13/2001
Biosafety, Cartagena, 2000 22-3-2001
Kyoto Protocol to the 13-8-2003 26/2003
Convention on Climate (Accession) 16-7-2003
Change, Kyoto, 1997

Stockholm Convention on 18-4-2004 18-7-2004 1-4-2004
Persistent Organic Pollutan (Accession)

(POPs)
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Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)

CITES has been in operation since 1975 and, 175 countries have signed thetiGonve
as of 2010. It was established to ensure that trade in wildlifevddlife products is managed
sustainably. It aims to regulate international trade in wildlifeducts through international
cooperation while recognizing national sovereignty over wildlife ressurCITES poses three
appendices of species for regulating trade. Two main apperatiee&ppendix |, which lists
species that cannot be traded commercially and Appendix Il, whishspg&cies that can only
enter international trade under specific controlled circumstaridganmar’'s accession to
CITES on 1% June 1997 was highly significant, in light of the significancehefwildlife trade
as a driving force for over-exploitation of wildlife populations in the country.

Convention on Biological Diversity (CBD)

The CBD has been effective since 1993, and, as of December 2010, it®3 have
signed this convention. Its objectives are the conservation of biolaveakity, the sustainable
use of its components, and the fair and equitable sharing of theitbearefing out of the
utilization of genetic resources. It seeks to promote conservatibiological diversity in the
wild, through requesting contracting parties to identify regions otlibersity importance,
establish a system of protected areas, restore degradedtenosymaintain viable populations
of species in their natural surroundings, and develop or maintain agcésgislation and/or
other regulatory provisions for the protection of threatened spentepapulations. Myanmar
ratified the CBD on 28 November, 1994 and this NBSAP is prepared as a commitment to
Article 6 of the Convention. Myanmar is also preparing a cleagnge mechanism (CHM) as a
commitment to Article 18.3 of the Convention.

World Heritage Convention (WHC)

The WHC has been effective since 1975, and, as of December 2010, haxhttactiong
parties. The WHC'’s aim is to identify and conserve cultural atgtalanonuments and sites of
outstanding universal value. The convention is implemented through the nomiviatéorid
Heritage Sites by national governments. Myanmar acceded W@ on 29 April 1994. To
date, no sites in Myanmar have been inscribed on the list of Wierlitage Sites despite the
fact that a number of sites clearly meet the criteria for nomination.

Ramsar Convention

Effective since 1975, the Ramsar Convention, officially known asCirevention on
Wetlands of International Importance especially as Waterfdabitat, currently has 144
contracting parties. It provides a framework for internationapecation for the conservation
and wise use of wetlands. As of December 2004, the contracting gatesominated 1,401
Ramsar sites globally, covering a total area of 123 millioriviy@nmar acceded to the Ramsar
Convention on 17 March 2005, nominating Moeyungyi Wetland Bird Sanctuary esuhey’s
first Ramsar site. In addition to Moeyungyi, Myanmar supports a large mwhbther wetlands
that could also be listed as Ramsar sites.

Man and the Biosphere (MAB) Programme

The MAB Programme operates through National Committees~andl Points among
the United Nations Educational, Scientific and Cultural OrganizaudESCO) member states.
It aims to develop the basis, within the natural and the soceies, for the conservation and
sustainable use of biological diversity, and for the improvemenhefrélationship between
people and their environment. An essential tool for the MAB progensnthe network of
Biosphere Reserves, which are areas of terrestrial andaceassystems where solutions are
promoted to reconcile biodiversity conservation with its sustainableAlthough Myanmar has
established a National MAB Committee, it has yet to designate any Bredpaserve.
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3.3. Performance Assessments and Gaps in Biodiversity Conservation

In Myanmar the Kings initiated biodiversity conservation as early as 1775 vidak
was proclaimed a Royal Tree. The vicinity of the King's pala@as declared a refuge area for
the wild animals in the city of Yadanapon (now Mandalay) in 1850. TéehBnt Preservation
Act was enacted in 1879, and amended in 1883. The FD was given respgrfsibiildlife
protection under the Burma Forest Act of 1902, which designatetl amimals as "forest
produce” and provided for the making of rules to control hunting and fishirigeserved
Forests. The first Game Sanctuaries were established in 19lrhtibatl protected areas were
not set up until 1920. The Burma Wildlife Protection Act was impasd®36. In 1927, a post
of Game Warden was created within the FD with specific respitities for wildlife
conservation and management, including control of keddah operations for rogpiuildl
elephants. The post of Game Warden lapsed at the time adfgheeke occupation in 1942 and
has never been revived. Since the War and subsequent independence, lias fdiained
general responsibility for wildlife conservation. During this tithere has neither been any
departmental unit with specific responsibilities nor any statifi professional training in this
particular field. However, the Nature and Wildlife Conservation $davi (NWCD) was created
within the FD when the "Nature Conservation and National Parked®rdNCNPP)" was
implemented from 1981 to 1984. Protected Area System (PAS) mamatgesae introduced
since then and the Protection of Wildlife and Protected Areaswasvenacted in 1994. A
policy target was set by the Myanmar Forest Policy of 1995pitdécted area coverage must
be at least 5% of the total land area of the country. In 2000, tgea&@3(~orest Master Plan of
the MOECAF adjusted this target to 10% of total land area.

As guided by the National Forest Policy and Master PlanFEhénas made strenuous
effort to expand the protected area (PAs) coverage during theéeleade. Currently, Myanmar
has established 36 PAs, and six of these are recognized as AS&#Rage Parks (AHPs). The
locations of established PAs and AHPs are displayed in Figure 5. The six AdHRkadsaborazi
National Park, Indawgyi Lake Wildlife Sanctuary, Alaungdaw hegia National Park, Inlay
Lake Wildlife Sanctuary, Meinmahla Kyun Wildlife SanctuanydaLampi Marine National
Park. The status of AHPs will be an important stepping-stone towargsiratg UNESCO
World Heritage Site status, which does not yet exist in Myanmar.

To assess Myanmar’'s performance in biodiversity conservation, thenpege of land
area covered by PAs was developed to measure achievemertgaiaeai 0% policy target. The
percentage of land area covered by PAs was calculated in 23¥(0884.48 sq. km. This is the
equivalent to 5.6% of the country. Since the 10% policy target wde bet achieved by 2030,
performance was considered impressive in terms of progreasdewhe target by 2010. Prior to
1996, protected areas constituted less than 1 % of the total langlitr@adividual PAs ranging
in size from 0.47 krto 2,150 krf (Figure 6). Since 1996 the establishment of protected areas
shifted from protection of certain species or habitats to proteaif entire landscapes or
ecosystems. Twelve new protected areas ranging in size2Bdmt to 11,002 kri were added
to the PAS between 1998 and 2010. This period coincides with WCS'’s vatnm@rwork to
strengthen the capacity of FD staff especially theintirtsinal capacity for establishing PAs.
The Northern Forest Complex in particular is evidence of sségecollaboration between
government and a NGO for biodiversity conservation. Table 10 shows P¥ganmar and
more detailed information on Myanmar’s PAs are described in Annex 4.
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Figure 5. Location of Protected Areas and ASEAN Heritage Sites of Myanmar.
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Figure 6. Cumulative Protected Areas Between 1920 and 2010.

As discussed above, Myanmar has committed to biodiversity conservatierms of
establishing PAs in the past decade but more needs to be done in imphevougglity of the
national PAs network, as well as, improving the management gaess of the PAs. Despite
recent expansion of PAs, there is increasing evidence thaingxi¥As have been subject to
extensive encroachment and overexploitation of biological resources.ink@ance, the
mangrove ecosystem of Meinmahla Kyun Wildlife Sanctuary in theyawady Delta has been
heavily affected by human activities and has lost important hdbitatany species. Systematic
analysis of the many challenges such as illegal logging, weagiecies, conflicts in resource
uses, need participatory management, lack of regional special plapisng BD conservation,
is immediately needed to develop effective PAs managemenworiydlargis compounded the
situation when it hit the area in 2008 and more remaining habitat was severely damage

Table 10. Established and Proposed Protected Areas in Myanmar.

No. Est?;l;hed Name Sq. K mzAreaSsq. i General Location

Established Protected Areas

1 1920 Taunggyi Bird Sanctuary 16.06 6.20 Shan State

2 1927/2006* Pidaung Wildlife Sanctuary 122.07 47.13 Kachin State

3 1927 Shwe-U-Daung Wildlife Sanctuary 58.04 22.41 Mandalay Region
1927 Shwe-U-Daung Wildlife Sanctuary  117.97 45,55 Shan State

4 1927 Pyin-O-Lwin Bird Sanctuary 127.25 49.13 Mandalay Region

5 1927 Moscos Islands Wildlife Sanctuary 49.18 18.99 Taninthayi Region

6 1928 Kahilu Wildlife Sanctuary 160.55 61.99 Kayin State

7 1935 Mulayit Wildlife Sanctuary 138.54 53.49 Kayin State

8 1939 Wethtikan Bird Sanctuary 4.40 1.70 Magway Region

9 1940 Shwesettaw Wildlife Sanctuary 464.28 179.26 Magway Region

10 1941 Chatthin Wildlife Sanctuary 269.36 104.00 Sagaing Region

11 1942/2002* Kelatha Wildlife Sanctuary 23.93 9.24 Mon State
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Table 10.Established and Proposed Protected Areas in Myanmar (Cont’d).

No. Est?;l;hed Name S, kn?reassq i General Location

Established Protected Areas

12 1970 Thamihla Kyun Wildlife Sanctuary 0.88 0.34 Ayeyawady Region

13 1971 Minwuntaung Wildlife Sanctuary 205.88 79.49 Sagaing Region

14 1974 Htamanthi Wildlife Sanctuary 2150.73  830.40 Sagaing Region

15 1985/2001* Inlay Wetland Bird Sanctuary 640.91 247.46 Shan State

16 1988 Moeyongyi Wetland Bird Sanctuar 103.6 40.00 Bago Region

17 1989 Hlawga Park 6.24 2.41 Yangon Region

18 1989 Alaungdaw Kathapa National Park 1402.79  541.62 Sagaing Region

19 1989 Popa Mountain Park 128.54 49.63 Mandalay Region

20 1993 Meinmahla Kyun Wildlife 136.70 52.78 Ayeyawady Region
Sanctuary

21 1995 Lawkananda Wildlife Sanctuary 0.47 0.18 Mandalay Region

22 1996 Lampi Marine National Park 204.84 79.09 Taninthayi Region

23 1996 Loimwe Protected Area 42.84 16.54 Shan State

24 1996 Parsar Protected Area 77.03 29.74 Shan State

25 1998 Hkakaborazi National Park 3812.46  1472.00 Kachin State

26 2001 Kyaikhtiyoe Wildlife Sanctuary 156.23 60.32 Mon State

27 2001 Minsontaung Wildlife Sanctuary 22.61 8.73 Mandalay Region

28 2002 Rakhine Yoma Elephant Range 1755.70 677.88 Rakhine State

29 2002 Panlaung-pyadalin Cave Wildlife 333.80 128.88 Shan State
Sanctuary

30 2003 Hponkanrazi Wildlife Sanctuary 2703.95 1044.00 Kachin State

31 2004 Indawgyi Wetland Wildlife 814.99 314.67 Kachin State
Sanctuary

32 2004 Hukaung Valley Wildlife Sanctuary 6371.37 2460.00 Kachin State

33 2004 Bumhpabum Wildlife Sanctuary 1854.43 716.00 Kachin State

34 2005 Taninthayi Nature Reserve 1699.99  656.37 Taninthayi Region

35 2010 Natmataung National Park 713.54 275.50 Chin State

36 2010 Hukaung Valley Wildlife Sanctuary 4333.05 1673.00 Kachin State
(extension)

2010 Hukaung Valley Wildlife Sanctuary 6669.22 2575.00 Sagaing Region

(extension)

Grand Total 37894.42 14631.12

Proposed Protected Areas

1 2001 Kyauk Pan Taung Wildlife
Sanctuary

2 2002 Maharmyaing Wildlife Sanctuary

3 2002 Taninthary National Park

4 2002 Lenya National Park

5 2004 Lenya National Park (extension)

6 2006 Shinpin Kyatthaut Wildlife
Sanctuary

7 2008 Bawditahtaung Nature Reserve

Grand Total

132.61 51.20 Chin State
1180.39 455.75 Sagaing Region
2589.99 1000.00 Taninthayi Region
1766.37 682.00 Taninthayi Region
1398.59  540.00 Taninthayi Region
71.90 27.76 Bago Region
72.52 28.00 Sagaing Region
7212.37 2784.71

Source: Nature and Wildlife Conservation Division, FD 201 Renotification
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Another shortcoming of the established PAs network is its ecosyatel species
representation. According to the figure given in Table 11, PAdefoestrial ecosystems are
dominant among the PAs so far established.

Table 11 Protected Areas by Type of Habitat.

Habitat No. of PAs Area Extent of Relevant PAs (ha) % of Total PAs
Terrestrial PAs 28 3,593,892 94.84
Wetland PAs 4 156,396 4.13
Marine PAs 4 39,160 1.03
Grand Total 36 3,789,448 100.00

Source: Nature and Wildlife Conservation Division, FD 2011.

Approximately 95% of the total PAs are terrestrial PAs. lsvels PAs and marine PAs
are only 4.13% and 1.03%, respectively. In addition, it is reported thapetteentage of
nationally threatened species in relation to globally threatepedies was highest for reptile
species in comparison with mammal, bird and amphibian species (Talaled Figure 7). As
wetlands and marine coastal ecosystems are considered imhigortaconserving this faunal
group, more emphasis should be paid to establishing PAs in these ecosystems.

Table 12. Percentage of Threatened Species Over Globally ThreatenedesSgeuring

2004-2010.
Species Assessment Total Threatened Threatened Proportion of Myanmar
Group Year Species in the World Species in to the World (%)
Myanmar
Mammals 2004 1101 40 3.63
2008 1141 45 3.94
2009 1142 45 3.94
2010 1130 45 3.98
Birds 2004 1212 49 4.04
2008 1222 41 3.36
2009 1223 39 3.19
2010 1240 34 2.74
Reptiles 2004 304 26 8.55
2008 423 26 6.15
2009 469 26 5.54
2010 594 24 4.04
Amphibians 2004 1770 0 0.00
2008 1905 0 0.00
2009 1893 0 0.00
2010 1898 0 0.00
All 2004 4387 115 2.41
2008 4691 112 2.10
2009 4727 110 2.18
2010 4863 103

Source: IUCN Red List 2011.
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Figure 7. Nationally Threatened Species as Percent of Globally Threateneds3Spduareng
2004 and 20105ource: IUCN 2004; IUCN 2008: IUCN 2009: IUCN 2010.

In addition to the identified gap of established PAs, low investnmnbibdiversity
conservation is one of the underlying causes that lead to ineffdatdiversity conservation.
The NWCD within the FD is responsible for managing PAs inclyidimancial expenditure on
wildlife conservation. According to an environmental performancesassent carried out by
NCEA during the period 2004 —2006, total expenditure of FD allocated faCI\(ét constant
price level of 1988 base year) declined over the period (Tablénl®je National Forest Policy
of 1995, it was clearly stated that at least 25% of revenue getidsgitthe Forestry Sector
should be used for conservation investment. However, this is yet torhappeattention of
policy makers is needed on this matter.

Table 13. Annual Expenditure of Forest Department at 1988 Constant Price Level (Million

Kyats).
Year Borest N&Il?t:r-al Plz_in- Research Tr_ain- NWCD RIS Adm?ni- Total
Reserve . tation ing nel stration
generation
1988 0.11 0.08 48.30 4.77 0.00 12.50 24.86 84.63 175.25
1994 0.04 0.05 22.30 2.42 0.00 6.37 32.84 35.30 99.31
1995 0.07 0.04 22.76 2.52 1.21 5.59 27.55 32.16 91.89
1996 0.15 0.12 22.89 2.64 1.12 8.54 23.67 32.55 91.68
1997 0.64 0.43 39.78 3.12 1.29 9.31 22.28 39.40 116.24
1998 0.44 0.27 35.94 2.53 1.96 10.15 17.12 36.67 105.08
1999 0.70 0.62 4525 2.23 3.24 19.98 15.14 43.75 130.90
2000 0.98 1.30 56.46 4.82 4.15 12.31 68.51 75.92 224.45
2001 0.61 2.90 4416 4.07 3.54 10.34 50.94 63.21 179.76
2002 0.42 2.03 42.25 3.14 3.27 7.47 46.34 45.73 150.65

Source: FD (2005) & CSO (2002).

International assistance given for biodiversity conservation asraisimal with a small
amount of assistance being received through NGOs. Very limitedeasenssistance is given to
NWCD, which is a key institution for managing PAs and biodiveisityservation in Myanmar.
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Investment in human resource development, particularly to advancedtieduand training, is
very limited, and results in a shortage of qualified professiomakhe field of nature and
biodiversity conservation.

There is also a gap in legal instruments for protecting thecamaent and biodiversity.
The Protection of Wildlife and Protected Areas Law (1994) givesed protection to fish and
marine species. Fisheries Laws (Freshwater and Marine)itdaggl provision for protection
of these species. However, overlapping and oversight of thesewgofdr species protection
causes loopholes for law enforcement in practice. The statusaspeotection is also another
issue that needs reconciliation between international conventionaasuChTES and National
Laws. There is confusion between species referred to in Appendid 2 af CITES and the
terms fully protected species and seasonally protected spesesl in Myanmar law. As a
member country, the law needs to be amended as necessary for compliance B&h CIT

The Protection of Wildlife and Protected Areas Law (1994) atsdams the legal
provision for permitting a license to local communities or privéteens if they wish to operate
a zoo or botanical garden. This raises the possibility that arvatisa area that is traditionally
managed by the local community could be given better legatqiron by NWCD. However,
such a case has not yet happened and clearer rules and regutapomsidte community led
nature conservation for sharing benefits in a transparent, accouatabkrjuitable manner are
needed.

3.4. Performance of Agriculture, Livestock and Fisheries Biodiversity

Traditionally, the FD of the MOECAF takes responsibility forunatand biodiversity
conservation. However, there are also institutional efforts by otireeMinistries for the pursuit
of biodiversity conservation in agriculture, livestock and fishersestors. Concerning
agriculture biodiversity, the Department of Agricultural ResedAR) under the MOAI has
operated a seed bank at the Central Agriculture Research tn¢@ARI) at Yezin, Pyinmana
since 1987 with the following three main objectives.

1. Systematic conservation of plant genetic resources for food and agricultureumisiry
2. Sustainable utilization of PGR for food and agriculture in Myanmar.
3. Equitable exchange of PGR and related information.

DAR has collected different varieties of PGR and landrauesighout the country, and
Germplasm has been conserved in the Myanmar Seed Banks#isi epnservation of PGR
(Table 14). Recalcitrant seed crops such as mango, banana, root and tubee@opseaved in
field genebanks. However, implementation of in-situ conservatiamisyet carried out for
effective conservation and genetic improvement at the local level.yiddsdlnational seed bank
should be expanded but limited financial and human resources prevent CARI from doing this.

Table 14 Plants Included in Ex-situ Conservation at National Seed Bank.

No. Plant Species Accession
1 Arachis hypogaea. 604
2 Cajanus cajar(L.) Millsp. 101
3 Cicer arietinumL. 482
4 Corchorus capsularig. 42
5 Glycine maxL.) Merr 80
6 Guizotia abyssinicélL.f.) Cass. 2
7 Helianthus annuuk. 16
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Table 14 Plants Included in Ex-situ Conservation at National Seed Bank. (Cont'd)

No. Plant Species Accession
8 Hibiscus esculentus. 14
9 Lagenaria vulgarisSer. 36
10 Luffa acutangulgL.) Roxb. 43
11 Luffa acutangulgL.) Riem. 41
12 Momordica charantid.. 15
13 Oryza latifoliaDesv. 1
14 Oryza nivaraS.D.Sharma & Shastry 41
15 Oryza officinaliswall. Ex 38
16 Oryza rufipogorGriff. 71
17 Oryza sativa.. 6897
18 Oryza spontanea 33
19 Pennisetum americanugh.) Leeke 142
20 Phaseolus lunata. 68
21 Sesamum indicuin 41
22 Sorghum bicolofL.) Moench 312
23 Triticum aestivuni. 1551
24 Vigna mungdL.) Hepper 126
25 Vigna radiata(L.) R. Wilczek 189
26 Vigna unguiculatgL.) Walp. 151
27 Wild vigna 86
28 Zea mays.. 74

Total Accessions 11297

Concerning livestock biodiversity conservation, the Livestock BreeainuyVeterinary
Department (LBVD) under the MOLF, is responsible for both livésidevelopment and the
conservation of farm animal genetic resources. In collaborationthattunited Nations Food
and Agriculture Organization (FAO), LBVD has conducted livestock lerdity conservation
activities since 1993 as part of a regional project for "Conservand Use of Animal Genetic
Resources in Asia and Pacific". Through the project, informagtated to the status of farm
animals in Myanmar were updated and uploaded on FAO’s website —IBADomestic
Animal Diversity Information System). LBVD has also carriegt biodiversity conservation
activities, especially for in-situ conservation of local chickeeeds; namely, Inbinwa and Taik
Kyet, in Yangon and the dry zone. Currently, a buffalo research arsem@tion program is
being carried out in Laputta township of Ayeyawady delta to iseré@e buffalo population and
improve the quality of buffalo bred in cyclone-affected areasowet Myanmar. Special
attention is also paid to the conservation of Mithun, a semi-domesticated bovine §paotkin
Chin State. Since the Mithun population has decreased from 1993 to 2002, arprogs
launched for in-situ and ex-situ conservation of Mithun. For ex-situ ogatgan, semen from
Mithun bulls were collected, conserved by cryo-preservation tgghgiand stored at the semen
bank in the Livestock Up-grading section in Yangon. Female Mithure wet only bred
naturally but also inseminated with frozen semen straws. Loamsalap given to rural
households in Chin State for Mithun farming. As a result, the Mithun pbpalhas gradually
increased in Chin State. Although LVBD have made a great dfiodivestock biodiversity
conservation, more needs to be done to improve livestock genetic resgsessnaents,
database management, monitoring mechanisms and regulatory enforcement.
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Regarding biodiversity conservation in the fisheries sector, the major abpscadopted
by DOF include conducting species assessments, protection fromxpleitagion of fishery
species that are at risk of extinction and species-specifiesecvation. Significant
accomplishments in recent years include notifying the fish protearea for Ayeyawady
Dolphin in the upper section of Ayeyawady River and for Sharks mnilzayi Coastal Area
starting from “Ross island” (12° 13' N and 98° 05.2' E) to “Lampi isfafiD® 41.5' & 10° 95.3'
N and 98°4.9'& 98° 18.3' E) (Figure 8).

Sharks and rays can be used sustainably by tourism activitiesiadlgpghark-watching
dive tours in this area while shark fisheries are totally banD&F also collaborated with
international agencies for an assessment of the Merguigglelgio, which is a pristine seascape
ecosystem and famous for its sharks, rays, coral reefs and m#rere creatures. Limited
financial resources and technical capacity prevent DOF to pussfdl potential to achieve
conservation. Awareness of the importance of fishery biodiversityeoaatson needs to be
increased. Increased participation in conservation programs is also groegdled for success.

3.5. Performance of Biosafety Measures

Myanmar neither has a stand-alone national policy on biosafety atechnology yet.
Traditionally, sectoral policies and laws cover some aspectbiadafety measures and
government departments sectorally pursue their respected dutiesspodsibilities for matters
related to biosafety in the country. For instance, the MOAgspansible for implementing four
sectoral laws, namely, (1) The Pesticide Law (1990), (2) Taet Plest Quarantine Law (1993,
revised in 2011), (3) The Fertilizer Law (2002) and (4) The Sems (2011), in order to
regulate the quality of agricultural chemicals for safex msagriculture as well as to protect
from the invasion of undesirable agricultural seeds, plant partsapesliseases into Myanmar.
This will prevent bio-pollution and disease outbreak from such unwanted snpiewise, the
MOLF is responsible for implementing (1) The Animal Health anddbgpment Law (1993),
(2) The Law Relating to Fishing Rights of Foreign Fishingséés (3) the Myanmar Marine
Fisheries Law (1990), (4) The Freshwater Fisheries Law (1982]5 The Territorial Sea and
Maritime Zone Law (1997). Under these laws, efforts are made to contrasesseollution and
environmental destruction that could do harm to animal husbandry, aquacailtdrésheries
production. Within the context of these legal instruments, MOAI and_.M@re operating
guarantine stations at major border checkpoints, international airpmitseaports. However,
huge challenges remain for regulating the trans-boundary agasisiiving and non-living items
across the entire length of the international borders of Mganim addition, there are no legal
provisions yet in the existing legal framework for the compulgsmgection and certification of
the import of microorganism and forest flora and fauna. Although, cdopetzas been made
between the FD and the Customs Department for controlling the exyartation of wild
species that are restricted by CITES for international trade.

Considering the shortcomings discussed above, Myanmar has maderapt in the
formulation of a National Biosafety Framework in compliance \lign Cartagena Protocol on
Biosafety. The Global Environment Facility (GEF) and the Uniteatids Environment
Program (UNEP) provided technical and financial support to Myanorainfplementing a
project on the "Development of National Biosafety Framework” duthiegoeriod 2004 to 2006.
As an outcome of the project, a National Biosafety Frameworkbes drafted and put up to
higher authorities for final approval.
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Figure 8. Shark Protected Area.

3.6. Major Threats to Biodiversity Conservation

The Indo-Myanmar (Indo-Burma) Hotspot is one of 25 biodiversity hotspateiworld
(Myerset al 2000), and the area has been losing plants and vertebrates as @t fesest loss.
Throughout the hotspot, a combination of population growth, economic developmerasimgre
consumption and integration into the global economy is placing increpsésgure on natural
habitats and species populatioBsdiversity in Myanmar has been under severe pressure due to
population growth accompanied by increased resource utilizatiorlaasmthe ever-increasing
demand for resources from neighboring countries (Aeingl. 2004). Because of these direct
threats to biodiversity habitat degradation and the loss of biodivédraite resulted. Pollution
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and invasive species are also significant threats, and their effects ardaadyg seen in relation
to freshwater ecosystems. The root causes of biodiversity Iddganmar are also correlated
with poverty, capacity constraints, lack of environmental safeguaadk,df comprehensive
land-use policies and plans, undervaluation of resources, lack of grasswgmport for

conservation, and global climate change. With regard to agrobiodiversigern technology,
cultivation of monocultures, habitat loss, climate change and natisadters (e.g. Nargis in
2008; Giri in 2010) are major threats to the continued existenceditfidreal crop landraces,
wild crop relatives and components of their agroecosystems.

3.7. Over-exploitation of Natural Resources
Over-exploitation of Animals

Throughout the Indo-Myanmar (Indo-Burma) Hotspot, unregulated, unsus&inabl
unreported illegal exploitation has driven many animal specidsetodrge of extinction in the
wild, and severely suppressed the populations of others (Nash 1997, Noo@iarghge 2001,
Oldfield 2003). This is very much the case in Myanmar, where huatiogrs in about 70% of
PAs (Racet al.2002), and threatens a number of species with national extinction (Lynam 2003).

There are several inter-related causes for the over-extoitaf animals in Myanmar,
including subsistence needs, recreation, and opportunistic exploitatiate d@emand, from
both domestic and international markets, is often a key factomgdrigkploitation, and is
particularly significant in the case of species used in theufaature of traditional medicines,
such as Tiger (Rabinowitz 1998, Lynam 2003) and turtles (Jenkins 1995etP&tt2000).
Reports of the seizures of illegal wildlife trade reveal tha&t high demand from China and
Thailand is the major driving force for the illegal exploitation of wildlife.

The dynamics of the wildlife trade in Myanmar are not known itaideHowever,
extrapolating from other countries in Southeast Asia, trade peessuMyanmar’s wildlife
populations can be expected to increase, as wildlife populations in aihetries become
depleted. Limited resources, manpower, capacity and motivation amamngesnént agencies
mean that there are few effective controls on the exploitatioanwhals, even within PAs.
Incentives to hunt animal species are often high for rural pepatgcularly where there is an
actual or perceived trade demand.

Over-exploitation of Plants

Although few detailed data are available on this issue, the fhwsad by exploitation of
plant species in Myanmar is potentially as massive as thlei@tion of animal species. Plants
have numerous human uses, including as a source of food, constructiorals)abenaments
and medicines. As a result, they are exploited for both local consunmmgtid trade. Although
human population densities in the mountainous areas of Myanmar arethawdhose in most
neighboring countries, the level of human impact on the landscape éasimy (Eberhardt
2003).

In many parts of the country, exploitation of plants is taking place on a cerahsmale.
Myanmar’s forests support a great diversity of commerciallyalde timber species, including
teak and various members of tiBpterocarpaceaeand Leguminosae and the impacts of
commercial logging on these forests have been documented (Bratradr 1998). Other
economically valuable plant species threatened by over-expdoitaticlude Pterocarpus
macrocarpus which is a hardwood highly favour by Chinese market for cong&iru@and
furniture makingAquilaria malaccensiswhich is a source of agarwood, ratt&esamusspp.,
which are used in furniture and handicraft manufacturing, and orcehidsh are harvested for
domestic sale and export to China, in response to demand for the traditional medicine trade
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Over-fishing

A significant proportion of Myanmar’s human population is dependent ohwiegsr
fish as a source of food and/or income. Small-scale, artisaheldigs practised throughout the
country, particularly along major rivers and at large lakethdigh there is little information
available about the impacts of such practices on fish populations,réhpgtantially sustainable
at current levels. Transition from subsistence to a market ecoandthyse of improved fishing
gear are likely to increase pressure on fish resourcesr ©tlhmtries in this situation have
tended to introduce some form of aquaculture and resulting in profoundeshiantpcal cash
flow, habitat modification and control of water resources, and thisrpatbuld be repeated in
Myanmar.

The use of poison for fishing has been identified as a threat tovéisitly at several
sites in Myanmar. At Alaungdaw Kathapa National Park and Higm&Vildlife Sanctuary, for
example, pouring liquid pesticides into pools in seasonal streams adjiigatic fauna, and such
practices can result in the poisoning of wild animals that drinkerfedm the pools, and have
negative impacts on the health of livestock and humans (CARE Mya2008&). The use of
poison and explosives for fishing is often associated with infietsite development programs,
particularly as road workers often have access to dynamite (Kullahdef004).

3.8. Habitat Degradation and Loss
Logging

Forest ecosystems support some of the most threatened eleshdmtgliversity in
Myanmar, including the majority of globally threatened plant and anispecies. Thus,
maintenance of extensive, undisturbed forest ecosystems mustnremabrnerstone of
conservation efforts in the country. However, there has been a lomygyhddt logging of
Myanmar’s forests, much of it on a commercial scale, whicthhdsa massive impact on their
extent and condition. Historically, mixed deciduous forests, whichieneinm Teak, were the
principal focus of commercial logging. However, harvestable Tediecoming increasingly
scarce.

According to the statistics of FD, forest cover has graglaktlined over the period. As
shown in Figure 9, forest cover in 1990 was 58% of total land area wad reduced to 51.5%
in 2000, 49.2% in 2005 and 47% in 2010. Annual loss of forested area was equivalent
435,000 hectares for the period 1990-2000, 309,000 hectares between 2000 and 2005 and
310,000 hectares during 2005-2010 (FAO 2010). Before 1990, annual loss of foresv@sver
approximately 108,000 hectares per year, and annual forest loss theripgriod 1990 to 2000
was four fold higher than that measured before 1990. Since traepsector was allowed to
export timber after Myanmar adopted an open market economy in 18&&yr textraction has
sharply increased in the country, particularly for the periothfd990 to 2000. The country
report of the global forest resource assessment in 2010 mentionexhithabout 20% of the
total land area is closed forest (Table 15 and Figure 10). Acgprdi an Environmental
Performance Assessment conducted by NCEA in 2006, it was foundhéhaatio of wood
removal from one thousand hectares of forest was only 624 cubic meil®75 but had
doubled, reaching the level of 1,232 cubic meters in 2000. Comparing timis fagthe level of
annual forest loss for the same periods, there is evidence tradtiex of wood from forest has
doubled (including firewood and charcoal) and is associated with the dfdour times higher
annual forest loss. Since the global average of wood removal overatigbbsctares of forest
was found to be 765 cubic meters in 1994, the level of forest extractiglyanmar is very
alarming. As such the over exploitation of forest products largahgributes to deforestation
and forest degradation, the loss of forest habitats threatemsottieersity of terrestrial forest
ecosystems.
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Figure 9. Forest Cover and Rate of Annual Deforestation in Myanmar from 1990 to 2010.
a) Forest Covers Between 1990 and 2010; b) Mean Annual Rate of Deforestation
Between 1990 and 2010.

Table 15.Forest Cover of Myanmar Derived from 2005-2007 Landsat Images.

Particular Area (,000 ha) % of total country area
Closed forest 13,445 19.87

Open forest 18,329 27.09

Total forest 31,773 46.96

Other wooded land 20,113 29.73
Others 13,869 20.50

Water body 1,903 2.81

Total 67,658 100

Source: Remote Sensing and GIS Section, Planning and Statistic Division, FD 2011.

Agricultural Expansion

Agricultural expansion includes unplanned and unrestricted agricudMpansion by
rural populations but it can also take the form of commercial detiing for crops such as
peanuts. Visual inspection of forest loss patterns suggestsgtihailtral expansion is taking
place along the edges of large forested regions, such as alongrthern edge of the Central
Dry Zone and in the Ayeyawady and Myitha River valleys (Leirbgret al. 2005). In part,
agricultural expansion is driven by human population growth, and its €ffechatural habitats
are exacerbated by the lack of comprehensive land-use policies and planning.

Shifting Cultivation

In mountainous regions of Myanmar, ethnic minority communities é&etly practise
forms of shifting cultivation, typically involving rotational systenof swidden fields and
regenerating fallows. Evidence from elsewhere in mainland Sotitiheas indicates that
shifting cultivation can be both a productive and an environmentallgisabte way of using
land in lightly populated areas, which, under the correct conditions, can helpndigtalevels
of biodiversity (Pye-Smith 1997). While shifting cultivation may notassarily result in net
forest loss, it may result in an increase in fragmentation andvarall decrease in forest
condition, making forest areas unsuitable for some species of conservation concern.
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Figure 10. Forest Cover Status of Myanmar derived from 2005-2007 Landsat
Images.

Source: Remote Sensing and GIS Section, Planning and Statistic
Division, Forest Department 2011.
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There is little detailed information available on the impactshofting cultivation on
biodiversity in Myanmar, although a spatial analysis of forestrcoange between 1990 and
2000 conducted by Leimgrubet al. (2005) revealed high rates of net forest loss in northern
Chin State and Nagaland (northern Sagaing Region), which thdyusgttito intense shifting
cultivation. The impact of shifting cultivation in southern Chin Steteprecipitating an
environmental crisis where high population growth and dependency on natoatces have
led to farming in increasingly marginal lands, resulting in ceftation and land degradation
(MOPE 2002). In southern Chin State, shifting cultivation has destroyesd of the forests
below 2,000 m asl, and is threatening Natmataung National ParkE@n@as pers. obs.). There
is a need for further studies of the relationship between uplandulgrat systems and
biodiversity in Myanmar in order to determine how different systears be integrated with
conservation.

Conversion of Forest to Plantations

Conversion of forest to plantations is one of the major causes of habitat loss indlyanm
In central Myanmar, there has been extensive replacement oflrfatest by Teak while, in
southern Taninthayi Region, lowland forest is being converted to oil paimtations (Eamest
al. 2005; Leimgrubeet al.2005). There are inevitably conflicts in land uses between the need to
ensure self-sufficiency in certain foodstuffs, like edible o#$¢, and preservation and
conservation of natural habitats. This has resulted in some arpasiaélg in the south of the
country, witnessing large areas of natural habitats being dedviato large-scale plantations.
In addition to the direct loss of habitat resulting from conversion, construction of ruhdsher
infrastructure and provision of employment opportunities are likelgricourage in-migration
into hitherto sparsely populated parts of the country, and placeceddipressure on natural
resources.

Conversion of Coastal Habitats

Myanmar’'s coastal habitats are important for numerous elsmeintbiodiversity,
including migratory water birds, Mangrove Terrapin (Criticaipdangered) and Estuarine
Crocodile Crocodylus porosysand several areas clearly meet the criteria for designas
Wetlands of International Importance under the Ramsar Convention. vidgwinere are
indications that coastal habitats, particularly mangrove, amemtly experiencing some of the
highest rates of loss in the country (Leimgrubeal. 2005). As shown in Figure 11, mangrove
area in Ayeyawady delta in 1924 was 253,018 hectares but as of 200¢,r¢roained 111,939
hectares.

Almost, 56% of mangrove area was depleted during the last 6 dedduze are several
reasons for the loss of mangrove in Ayeyawady delta. Firstomachost, people from upstream
areas migrated to mangrove areas for firewood collection ametad making. Once forests
were clear-cut, they cultivated the land for growing paddy. Whenypadltl declined, land was
used for shrimp farming. Then shrimp farming was affectedchbeased acidification and water
pollution, so people encroached into another mangrove area for rep#adingrocess of
mangrove exploitation. In this way, the entire mangrove ecosystearheavily impacted by
human activities and mangrove habitats were severely degraded.

Infrastructure Development

Most of the countries in mainland Southeast Asia are expergerdgh rates of
economic growth, which are fueling a boom in urban, industrial and infcaste development.
In many cases, in the absence of adequate mitigation meaba®s developments are having
severe impacts on the region’'s biodiversity. Road developments, fonpkxacan cause
fragmentation and loss of natural habitats, create barriehe tdigpersal of wildlife, encourage
human settlement in previously remote areas, and facilitatacérin and trade of natural
resources. Road infrastructure development has been one of the plitieprof the present
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government and investment has been made substantially for construat@joothighways as
well as a road network for connecting one district to anotheof 2807, the total length of road
network was 51,000 kilometers in Myanmar and total net increase ohetadrk development
during the last two decades was accounted for as 44% of 1988 level.
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Figure 11 Trend of Mangrove Conversion in Ayeyawady Delta.

Dams are another type of infrastructure development with paltgrhajor impacts on
biodiversity. Dam construction can inundate riverine habitats upstreargli®r seasonal flow
regimes and natural sedimentation processes downstream. In add@tms,can have direct
impacts on fish migration routes and access to spawning groundskasf lish passes or
strategies to maintain aquatic communities in downstream (Dudif#ifia, b). Migratory fish
species particularly susceptible to the impacts of dams inadygdenids in the generdor,
NeolissochilusBarbonymusScaphiodonichthyand Schizothoraxand large bagrid catfishes in
the generdHemibagrus Sperataand Rita (Kullander et al. 2004). Dam construction can also
have indirect impacts on biodiversity, for instance relocation of hutoaaxmunities into areas
where they place additional pressure on natural resources. Ddéspitelative economic
isolation, Myanmar has not completely escaped the wave of mitaste development that has
swept over the rest of the region. For example, according to tlh&lofigures, there were only
138 dams built before 1988 but that has almost increased two fold gp28drams by the end
of 2010 (Hlaing 2011). However, because of the modest rate of rural deeslopmthe
country, infrastructure developments that disrupt wildlife populations, such as poads lines
and dams, have been relatively localized (Lynam, 2003). For examplearonhd 25% of PAs
contain roads (Raet al. 2002), and most of these are unsurfaced and for seasonal access only
(Lynam 2003).

Nevertheless, the potential for the rate of infrastructurelolewvent to accelerate once
Myanmar’s economy begins to develop is great. For instance, a ggm@iand rail road is
being under construction between Myanmar and China; constructing roasdlaondd has been
planned between Thailand and Daway deep seaport of Taninthayi reugoe ighly diversed
rain forests are existing. A series of dams is also plarorethé Thanlwin catchment, with the
objectives of water diversion and generation of hydroelectricitystr&tegic environmental



NBSAP Myanmar
54

assessment should be undertaken before commencement of any demef@pmedevelopment
of mechanisms for integrating biodiversity considerations into tieeldpment planning
processes of government, donors and the corporate sector is a higlly fmroconservation
investment. This is likely to prove to be a far more effectiveams of minimizing the
biodiversity impacts of infrastructure development than mitigating themtaéieevent.

Invasive Species

Introduction of invasive species, both deliberate and accidental, has occaneahatber
of locations in Myanmar, although, to date, there has beenrklearch into the impacts of
invasive species in the country. Invasive species are potentigligndicant threat to some
aguatic ecosystems. For example, two large introduced specass, GarpGtenopharyngodon
idellus) and Rohul(abeo rohitg, are found in Inlay Lake, of which the former is considered to
definitely pose a threat to the lake’s ecosystem (Kullaetied. 2004). Invasive plant species
are a major conservation issue in the Central Dry Zone, whé&auced species such as
Prosopis juliflora and Euphorbia spp. dominate the vegetation in some areas. In general,
however, it has yet to be determined whether the impacts of \ievapecies are relatively
localized or less severe than those of many other threats twdygty in the country. Due to
lack of adequate field assessments, the problem is underrated.

Pollution

Urbanization, industrialization and agricultural intensification allecontributing to
increased levels of pollution in Myanmar. There has been lgdgearch on the impacts of
pollution on biodiversity in the country, and it is difficult to evaludie tmportance of this
threat. Extrapolating from other countries in the region, it caorédicted that increased use of
agrochemicals is likely to become a major threat to biodivertitpugh triggering severe
declines in invertebrate and subsequently, bird populations in agricddanddcapes. Mining
for gold, gems and other minerals is another major source of pollutidfyanmar. Moody
(1999) (cited in Eberhardt 2003) identified the threat of pollution in 3tesyiboth large and
small scale, in Myanmar. The current Mining Law should be sthengd to include provisions
for environmental impact assessments to be conducted for mines anel asdiards of good
practice. Systematic monitoring of the implementation of theseigpons should also be an
important aspect of the law. Large-scale mines generate envintalmeste and release toxins
into the environment while extensive gold panning is releasing nyentiar the upper reaches
of the Ayeyawady and Chindwin Rivers (Eberhardt 2003), although the govdriae been
taking action to control this.

3.9. Root Causes
Economic growth and increasing consumption

Economic growth and ever-increasing consumption by expanding human mopuéat
the main underlying causes of biodiversity loss in Myanmar. Exspioit of the country’s
natural resources is being driven increasingly by economic growttinareasing demand from
the neighboring countries.

Measures of the ecological footprint, or human demand on nature, Bagwnt 2000,
consumption in Myanmar was significantly below ecological capacreating an ecological
remainder of 0.24 global hectares per capita (Venetatlial. 2004). However, ecological
remainders are typically occupied by the footprints of other casntrihrough export
production, rather than kept in reserve, and this is very much thencdganmar, with its
exports of natural gas, wood products and other natural resources. Vélte gf Myanmar’s
economy could be expected to contribute to increased pressure on the 'sonatuyal
resources, it can also probably offer more resources for biodiversity conservati
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Poverty

The population of Myanmar is predominantly rural, and a signifipaoportion lives
below the US$1 per day poverty threshold. Consequently, there are highdedependency
on natural resources, particularly in upland areas. In many cagesf natural resources by
rural communities is at least potentially sustainable. Howeveaipug factors, including
external economic forces, population growth, and loss of access to dandlead to
unsustainable levels of natural resource use, and degradation antinassral habitats. These
problems have been compounded by decades of armed conflict in areasewsral thousands
of people have abandoned their land. Poverty and land degradation in the uplandsioiaMya
are linked in a mutually reinforcing cycle that is difficudthreak (Eberhardt 2003). There is a
clear need to develop approaches to natural resource managemedetlivet significant
benefits to local communities while meeting biodiversity consematbjectives. In many
cases, such approaches will be dependent upon simultaneously addresssngf issiutional
capacity and land-use policy and planning. Recently, the governmesgthas a mission, with
a target to reduce poverty mainly in rural areas.

Capacity Constraints

Government institutions have the principal responsibility for consehimgjversity but
they are often severely constrained by shortages of finamsaurces and technical expertise.
For instance, NWCD has insufficient financial, human and mateesdurces to fulfill its
mandate to manage PAs (Clarke 1999). Government institutions rédpdios conservation
often suffer from low staff morale, lack of incentives for goodgrerance, and lack of training.
These constraints represent opportunities for NGOs and acaderigiors to play a role in
strengthening the capacity of key government institutions responsiblenfeerwation.

Lack of Environmental Safeguards

In the absence of other sources of foreign exchange, the raoemetr of Myanmar views
natural resource exploitation as its best option for maintainirdydwarency reserves (Eberhardt
2003). The government is pursuing a number of export-oriented policies, nglcminmercial
logging, hydroelectricity generation and aquaculture developmentmprementing export-
oriented policies, appropriate mitigation measures for biodiyeisinservation should be
seriously considered. The Environmental Law is being drafted and, with thelgedion of this
law, it is hoped that the current lack of environmental safeguarttie formulation of policies
and programs will be remedied. Thorough environmental impact sassets should be
conducted and their findings taken into account. Integration of biodiveigiderations into
government decision making is urgently needed, particularly in theuligre, forestry,
fisheries, mining and energy sectors.

Lack of Comprehensive Land-use Policies and Planning

All land in Myanmar belongs to the state, and land-use rightgrarged for specific
periods, dependent upon use (Eberhardt 2003). Land-tenure systems in mubtangds are
based on customary rights under local institutions (Eberhardt 2003), whidotaupheld under
national law. As a result, rural communities are vulnerable todacess to land through such
processes as establishment of commercial plantations by agridsesneand appropriation of
land for other uses, under the self-reliance policy. This is fudbmpounded by a lack of a
specific land-use policy to settle disputes over land tenure (Eder2@03). Loss of land can
force local communities to shorten fallow cycles, or cultivager, less productive slopes,
which are more susceptible to environmental degradation (Eberhardt 2@08over,
unplanned expansion of commercial plantations, such as oil palm and ¢cassalead to large-
scale conversion of forest. Introduction of comprehensive land-useiegobimd land-use
planning, consistent with sustainable rural livelihoods and biodiversihservation, is a
pressing need.
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Undervaluation

Throughout the world, market prices tend to reflect only the disetvalues of natural
resources, ignoring indirect use, option use and existence values.eralg@atural resources
tend to be severely undervalued. This is broadly the case in Myammere decisions about
natural resource use are typically based only on direct use yvadueh as timber or
hydroelectricity revenues. Generally, it is perceived thairtieediate benefits of exploiting a
natural resource is more attractive than the long-term berefitsied from conservation of a
resource, such as water catchment protection, soil erosion contrdieoregblogical services.
Many of the most important values of natural resources, partic@sistence values, may not
be easily quantifiable. A previous global study estimated thebicwd value of 17 different
ecosystem services, including climate regulation, water supplyfaod production, is between
US$16 and 54 trillion per year (Costaretaal 1997). In addition, a number of projects in Asia
have demonstrated the economic values of natural resources, inclugivig\a of the role of
PAs in development in Cambodia, Lao PDR, Thailand and Vietham (ICEM ,28@8pa review
of the roles of natural vegetation in China (MacKinmaral. 2001). Such approaches could be
adopted in Myanmar, to promote a fuller accounting of the values afahakesources in
decision-making processes. In particular, there may exist ettt to ensure that existing
and future foreign investors compensate the full economic costheof investments, for
instance through a natural resources tax or through appropriggatiait measures. Moreover,
financial mechanisms could be developed that enable the beneficiérdispersed ecosystem
services provided by Myanmar’s natural ecosystems to conttibukeir conservation, such as
carbon offset payments, payment for ecosystem services and debt-forsmapse

Lack of Grassroots Support for Conservation

Although, in general, the people of Myanmar are supportive of conseratjectives,
rural people living in close proximity to PAs may not be supportiveoatervation efforts, such
as protected area management (Clarke 1999). Reasons for thischae less awareness of
people about the objectives of conservation, lack of mechanisms fordogwhunities to
benefit from PAs, and lack of opportunities for grassroots partioipain conservation
activities. There are several ways through which NGOs aadeanic institutions could build
grassroots support for conservation, including: changing public perceptmnards
conservation through awareness raising; promoting conservation apprdethesiver benefits
to rural livelihoods without detriment to the biodiversity; acting dsidge between government
conservation initiatives (such as PAs) and local communities; aj@agl non-formal
approaches to site-based conservation that maximize grassrdmipgi#on; and strengthening
the capacity of protected area managers in community outreach and paticipat

Global climate change

There have been no studies on the impacts of global climate echamg
biodiversity in Myanmar but Myanmar is likely to be faced wimperature rising in several
areas (Figure 12). Studies in other parts of the world sudgesthie impacts of climate change
are already being experienced by some ecosystems, and {hateariual climatic equilibrium
may be preceded by a period of increased variability (IPCC 2001). Glabakelchange should
be considered to be an emerging threat, with potentially sewglecations for biodiversity in
Myanmar. According to climate scenario analysis done bynaiali national communication
project under the UNFCCC, temperature is going to increase overdedsgsius in most part
of the country within the next 30 years and it will have potentiatts on agriculture, forestry,
biodiversity, water resources, natural disasters and human Heakf08, Cyclone Nargis hit
the lower part of Myanmar and over 100,000 people died in this natisadter. Mangrove
forests in the Ayeyawady delta were also severely affeated the biological balance was
seemingly destroyed. As a result, rat populations in mangrove esllaignificantly increased
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and the damage of paddy fields by rat infestation aggravated foadiigen storm-affected
villages. Therefore, precautionary approaches and measures ganeedefor biodiversity
conservation to increase the potential for adaptation in responsentiiecichange in the near
future. If global climate change continues in its current diactihigh altitude habitats may be
especially threatened.

Figure 12.  Potential Temperature Rise in Myanmar During 1970 and 2039.
Source: NCEA (2011).
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CHAPTER 4: CONSERVATION PRIORITIES AND MAJOR THREATS

4.1. Conservation Priorities

Strategically, it is essential for prioritizing areas for eifee biodiversity conservation in
order to make the best use of available resources and invest ongieetm management of
biological resources. Prior to the formulation of the NBSAP, ta&edtolder workshops were
conducted in 2003 and 2004 by a multi-disciplinary expert team of NG&dgm@dc institutions,
government institutions and donor agencies in order to analyze the coiesepréorities in
Myanmar (Birdlife International 2005). Those workshops were the best anc¢comogtehensive
efforts conducted for biodiversity conservation in Myanmar. The Coasen Outcomes
identified by those workshops were reviewed and adopted in the formuddtiblyanmar’s
NBSAP.

Conservation Outcomes are adopted as the basis for identifyirogjibadl priorities for
conservation investment in Myanmar. Conservation Outcomes are thefighlntsuite of
species, sites and corridors (landscapes of inter-connectell thi¢smust be conserved to
maximize the long-term persistence of global biodiversity. Conserv®utcomes allow more
effective targeting of conservation resources by presentingtitateve and justifiable targets
against which the success of investments can be measured. Comisedugcomes are set at
three levels: "Extinctions Avoided" (Species Outcomes), "ARragected” (Site Outcomes) and
"Corridors Created" (Corridor Outcomes).

Conservation Outcomes are set sequentially, with Species Outseintst, then Site
Outcomes, and finally, Corridor Outcomes. Since Species Outcomesximetions to be
avoided at the global level, they are set for globally threatspedies (in the IUCN categories
of Critically Endangered, Endangered and Vulnerable). This defirgttaludes Data Deficient
species, which are considered to be priorities for further mdsdaut not necessarily for
conservation actioper se It also excludes species threatened locally but not globdlbsé&are
considered to be national or regional conservation priorities but abalgpriorities. Species
Outcomes are met when a species’ global threat status impyoisesally, when it is removed
from the IUCN Red List.

Because Conservation Outcomes are targets for the conservation obgobarsity, it
is essential that they should be based on a global standard. Thegdesftn adopted the global
threat assessments contained within 2004 IUCN Red List of Threatened SpediksCN
2004) as the basis for defining Species Outcomes for Myanmaundeetteese represent the best
available source of data on the global conservation status oespcihe time of stakeholder
consultation workshops. The draft lists of globally threatened species in Myammeaprepared
based on this source and the stakeholders then reviewed them to eamtihmspecies occur in
the country. Because many species are best conserved throyglotdation of a network of
sites at which they occur, the next stage was to prepesteod Key Biodiversity Areas (KBAS),
which are important for the conservation of species. The most impartterion used to define
KBAs was the regular occurrence of significant numbers of omaase globally threatened
species. In the absence of detailed data on population size amdumirdrea requirements, it
was usually necessary to make a provisional assessment of mdngnticular species occurred
regularly in significant numbers, based on a consideration efa®gical requirements, density
and home-range size, and the availability of suitable habitat at the site.

KBAs were also defined on the basis of the occurrence ofictegtrange and
congregatory species. Sites regularly supporting significant gamdaof restricted-range
species were considered to be global conservation priorities beatauseare few or no other
sites in the world for which conservation action for these speaede taken. This criterion
was only used to define KBAs for birds as this is the only groupnach the concept of
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restricted-range species has been quantitatively definedespeith a global breeding range of
less than 50,000 Kn{Stattersfieldet al. 1998). Sites supporting a high proportion of the total
population of one or more congregatory species at a particular dimyear (for example,
breeding, wintering and staging sites for migratory watedspiwere considered to be global
conservation priorities because these species are particsladgptible to threats at these sites.
Again, this criterion was only used to define KBAs for birdshes is the only group for which
comprehensive population estimates for congregatory species vaiabke (Wetlands
International 2002); for congregatory water birds, a threshold of 1#eofsian biogeographic
population was used while for congregatory seabirds, a threshold of tt# global population
was used.

A Site Outcome was set for each KBA in Myanmar. Site Ouésoane met when a KBA
is protected, through improved management or expansion of an existingvetinsearea, or
creation of a new conservation area. Improved management involves nchangnagement
practices for a KBA to ensure the long-term existence of iegepopulations and the
ecosystem. Expansion of an existing conservation area involvessingy¢he proportion of a
KBA under conservation management to meet area requirements céssp® include
previously excluded species or habitats. Creation of a new consenaan involves
designating all or part of a KBA as a conservation area, amdtimg effective long-term
management. Conservation areas are not limited to actual or pbBhs but also include sites
that could potentially be managed for conservation by local comnsymtiwate landowners or
other stakeholders.

It has also adopted the network of Important Bird Areas (IBAsYlyanmar (BirdLife
International 2004) as the starting point for defining KBAs. IBAsiarernationally important
sites for bird conservation, defined on the basis of their importancgldbally threatened,
restricted-range, biome-restricted and/or congregatory birdiespelt was necessary to
supplement the IBA network through the definition of additional KBAs ftrkeiotaxonomic
groups, and this was done through consultation with stakeholders, com@drbgnteview of
published and unpublished data. Due to data limitations, it was only possilpleepare a
preliminary list of KBAs, based on the sites that are most likely to meetithga.

The long-term conservation of biodiversity requires the protectiorconiservation
corridors, which are landscapes of inter-connected sites. A Cof@igtmome was set for each
conservation corridor in Myanmar. Corridor Outcomes are met v@heonservation corridor
maintains intact biotic assemblages and natural processesrefjyisgte for maintaining intact
biotic assemblages is the conservation of landscape species. dmdpecies have wide home
ranges, low natural densities, migratory behavior or other clasicts that make them
unlikely to be conserved by site-based interventions alone (Samdet al. 2001). The
stakeholders selected the following list of landscape specieMyanmar: Takin, Asian
Elephant, Irrawaddy Dolphin, Tiger, Rufous-necked Hornbill, Plain-pouched Hioriite-
bellied Heron, sandbar-nesting birds, vultures and large water birdsitaMang natural
processes involves achieving the long-term sustainability of ietadbgical and evolutionary
processes such as migration and dispersal of species and annual flooding cycles.

To facilitate the persistence of biodiversity, conservation @mrsi must be anchored on
core areas, embedded in a matrix of natural and/or anthropogertatfi@dBoulé and Terborgh
1999). Based on this theory, conservation corridors are anchored on KAshevremainder
comprising areas that have the potential to become KBAs in their roght (through
management or restoration) and/or areas that contribute to thg abthe corridor to support
biodiversity in the long-term.

The stakeholders prepared a preliminary list of conservatiordomsrby using KBAs as
the starting point. First, the stakeholders were asked to definercatnse corridors wherever
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maintaining connectivity between two or more KBAs is necessaryatilitate long-term
conservation of landscape species. Next, they were asked to déélite®real conservation
corridors wherever maintaining a larger area of natural halstatecessary to maintain
evolutionary and ecological processes. Definition of conservatiordoosrivas constrained by
time and data limitations and the absence of detailed crigéeieause of those constraints, the
stakeholders concentrated on defining large blocks of relativelygoonts natural habitat that
they assessed as being potentially capable of sustaining populations cdpensisecies and full
faunal and floral communities in the long-term. The stakeholders deteeboundaries of the
conservation corridors.

In Myanmar, global threat assessments have only been conductedrfonats, birds,
amphibians, some reptiles (turtles and crocodiles), some plants,igeentebrate species and a
few marine species. Furthermore, recent information on the stamsstfglobally threatened
species in Myanmar accounts to a few survey records from aifess where surveys were
possible. National status survey has been attempted only fer. Hor many species, there are
no recent field records from Myanmar. Consequently, it was onlyigp@esso prepare
preliminary lists of globally threatened species, KBAs andservation corridors. As more
information becomes available, it will be necessary to reviseCthreservation Outcomes for
Myanmar.

4.1.1. Species Outcomes
According to the 2004 IUCN Red List, excluding species réstticco marine
ecosystems, a total of 163 globally threatened species atdulyanmar, of which 28 are
Critically Endangered, 42 are endangered and 83 are vulnerable (IUCN 2004¢ &yur
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Figure 13.Number of Globally Threatened Species in Myanmar in 2004.
The globally threatened species comprise 40 mammal species, 4pdxuids, 26 reptile

species, one invertebrate species and 43 plant species; nine eofspieeses are endemic to
Myanmar (Table 16).
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For reptiles, fish, invertebrates and plants, the actual figueeprabably significantly
lower than the number of species threatened with global extinctioently reported in
Myanmar, because global threat assessments are incomplétedergroups. For amphibians,
although a comprehensive global threat assessment has recentlgdneleicted (IUCN-SSC
and CI-CABS 2003); no globally threatened species has been confirmed to occunmaiya

Table 16.Globally Threatened Species Endemic to Myanmar.

Species Global Threat Status
Joffre’s Pipistrelle Pipistrellus joffre) Critically endangered
Anthony’s Pipistrelle Ripistrellus anthonyi Critically endangered
Burmese Star Tortois€&gochelone platynoja Critically endangered
Arakan Forest TurtleHeosemys depressa Critically endangered
Burmese Roofed Turtl&K@chuga trivitattg Endangered
Burmese Eyed TurtleMorenia ocellata Endangered
Burmese Frog-faced Softshell Turtfehitra vandijki Endangered
Burmese Peacock Softshellilssonia formosh Endangered
White-browed NuthatchSjtta victoriag Endangered

Myanmar’s four Critically Endangered mammal species caapkiesser One-horned
Rhinoceros, Hairy Rhinoceros, Anthony’s Pipistrelle and Joffrgisstelle, all of which were
found in the country historically, although there have been no confirmediseof any in recent
years (Corbet and Hill 1992). All four species are high prioriteessurveys to establish their
status and identify remaining populations.

Myanmar’'s four Critically Endangered bird species comprisern&y’s Pitta, an
endemic species to southern Myanmar and peninsular Thailand, whictnlig thiggatened by
clearance of its lowland forest habitat; Slender-billed Vulamd White-backed Vulture, two
species that have undergone precipitous declines across their glogak, although recent
survey results indicate that significant populations persist imkhga; and Pink-headed Duck, a
species that previously occurred in Myanmar and northern India, althbeghhave been no
confirmed records from anywhere in its range for over 50 years (Birthigenational 2003).

Myanmar’s four Critically Endangered reptile species corapistuarine Crocodile
(Crocodylus porosys Mangrove TerrapinBatagur baskp Burmese Star Tortoise and Arakan
Forest Turtle. The latter two are endemic to Myanmar, dnbal are severely threatened by
over-exploitation. Thirteen Critically Endangered plant speciesatso known to occur in
Myanmar. All are members of the Dipterocarpaceae famiynisoptera scaphula
Dipterocarpus baudjiD. dyeri D. gracilis, D. grandiflorus D. kerrii, D. turbinatus Hopea
apiculata H. helferi H. sanga) Parashorea stellataShorea farinosand Vatica lanceaefolia
All of these are tree species, and severely threatened byerorahiogging and/or conversion
of lowland forest.

4.1.2. Site Outcomes

A preliminary list of 76 KBAs was prepared (Figure 14 and AnnexT@enty-nine of
these KBAs (equivalent to 38% of the total) were defined for glplkthlleatened mammal
species, 55 (72%) were defined for globally threatened, restratept or congregatory bird
species, 10 (13%) were defined for globally threatened reptileespaod eight (11%) were
defined for globally threatened plant species. The number of KBAsedetfvould probably be
considerably higher if more detailed data were available on gtebdition of the conservation
status and distribution of species in Myanmar. Especially Shag i8faesents a significant gap
in the coverage of KBAs, in large part due to the lack of recerddaal survey data from most
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parts of the State. Shan State should be considered a high pigoribaseline biodiversity
surveys, particularly areas along the international borders with China andRao P

Only 25 (33%) of Myanmar’'s KBAs are designated or officially psgagbas PAs, in
whole or in part; the remaining 51 (67%) are still unprotected. hdisates that there may be a
need to review and, where necessary, extend the national PAS, ritcoimti@ease the coverage
of under-represented species and habitats. As well as extendingitmaln@AS, there may be
opportunities to develop alternative site conservation approaches atwgrotected KBAs,
such as community-based conservation or conservation concessions.

Ten KBAs are known to support globally threatened species endemic tordydTable
17). In this context, Gurney’'s Pitta is considered to be endemidMyanmar, since
approximately 90% of the global population is found in the country, and thenkpopulation
in Thailand is small and possibly not viable. These KBAs shouldbsidered particularly high
conservation priorities, as there exist few or no other siteseirwbrld at which conservation
action for these species can be taken. Only four of these KBAslemignated or officially
proposed as PAs.

4.1.3. Corridor Outcomes
A preliminary list of 15 conservation corridors was prepared, coyeai total area of
293,400 km, equivalent to 43% of the country’s land area (Annex 6 and Table 18)e Thes

corridors range in size from 5,300 kiff\yeyawady Delta) to 53,000 KnfRakhine Yoma
Range). The full list of KBAs within each conservation corridor is presentédle 19.

Table 17.KBAs Known to Support Globally Threatened Endemic Species of Myanmar.

KBA Species
Central Taninthayi Coast Burmese Eyed Turtle
Chaungmon-Wachaung Gurney’s Pitta
Kaladan Estuary Burmese Roofed Turtle
Karathuri Gurney’s Pitta
Minzontaung* Burmese Star Tortoise
Myaleik Taung Burmese Star Tortoise
Natmataung (Mount Victoria)* White-browed Nuthatch
Ngawun Gurney'’s Pitta
Rakhine Yoma* Arakan Forest Turtle
Shwesettaw* Burmese Star Tortoise
Note: * = PAs

The conservation corridors contain 52 KBAs (equivalent to 68% of thf. tdiao
conservation corridors, Central Ayeyawady River and Sundaic Sobhregipport significantly
greater numbers of KBAs than other corridors. In the Central #wyagly River corridor, these
KBAs are situated within a largely anthropogenic affecteddaape, in contrast to the Sundaic
Subregion corridor, which constitutes a largely primary landscalpe.cbverage of globally
threatened species within the conservation corridors is very géomdstaall the globally
threatened species are likely to occur regularly in sigmficnumbers in one or more
conservation corridors. The two species with insufficient data mwitie conservation corridors
are Pallas’s Fish Eagléléliaeetus leucoryphisand Slender-billed Vulture; the former is not
likely to have a globally significant population within Myanmar whihe latter is a priority for
species-focused conservation and has been selected as a Priority Species.
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Table 18.Summary of Conservation Corridors in Myanmar.

Conservation Corridor Area (km?) No. of KBAs
Ayeyawady Delta 5,300 1
Bago Yoma Range 17,800 2
Central Ayeyawady River 18,000 13
Central Myanmar Dry Forests 15,000 2
Central Myanmar Mixed Deciduous Forests 7,600 2
Central Thanlwin River 11,000 0
Chin Hills Complex 23,900 5
Kayah-Kayin Range 13,000 1
Lower Chindwin River 8,400 1
Naga Hills 5,500 1
Nan Yu Range 20,500 0
Northern Forest Complex 25,800 3
Rakhine Yoma Range 53,000 5
Sundaic Subregion (Taninthayi) 44,200 12
Upper Chindwin Lowlands 24,400 4

Table 19.Priority Corridors and Priority Sites for Conservation Investment in Myanma

Priority Corridor Priority Sites Area (km°)

Central Myanmar Dry Forests Chatthin; Shwesettaw 15,000

Central Myanmar Mixed Deciduous Alaungdaw Kathapa; Mahamyaing 7,600

Forests

Chin Hills Complex Bwe Pa; Kennedy Peak; Kyauk Pan Taung; 23,900
Natmataung (Mount Victoria); Zeihmu Range

Lower Chindwin River Uyu River 8,400

Northern Forest Complex Hkakaborazi; Hponkanrazi; Khaunglanpu 25,800

Rakhine Yoma Range Kaladan Estuary; Nat-yekan; Ngwe Taung; 53,000
Northern Rakhine Yoma; Rakhine Yoma

Sundaic Subregion (Taninthayi) Central Taninthayi Coast; Chaungmon- 44,200

Upper Chindwin Lowlands

Additional Priority Sites
None
None
None

Wachaung; Htaung Pru; Karathuri; Kawthaung
District Lowlands; Lampi Island; Lenya,;
Ngawun; Pachan; Pe River Valley (Mintha Ext
RF); Taninthayi National Park; Taninthayi
Nature Reserve

Bumphabum; Htamanthi; Hukaung Valley;
Tanai River

Minzontaung
Myaleik Taung
Shwe U Daung

24,400

22
50
326
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Figure 14. Site and Corridor Outcomes in Myanmar.
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4.1.4. Priority Outcomes for Conservation Investment

To maximize the impact of future conservation investment in Myanmamefesssary to
refine the full suite of Conservation Outcomes into a focused sEriofity Outcomes. The
Priority Outcomes represent a consensus among stakeholders orotie $pecies, Sites and
Corridors for conservation investment over the next five yearsrityrSites and Corridors are
used to target investments in site-based and landscape levelvatiose at the highest
geographical priorities. Priority Species are used to tamgpetsiments in species-focused
conservation of globally threatened species with conservation ne¢dstinat be addressed by
site-based and landscape-level action alone. The stakeholders einfudoyeriteria to select
Priority Corridors from among the preliminary list of conservaonridors in Myanmar: (i)
importance for the conservation of Critically Endangered and Endzoh@&imal species; (ii)
importance for the conservation of landscape species; (iii) isnpoetfor the conservation of
unique or exceptional ecological and evolutionary processes; and @d) foe additional
conservation investment. The application of the selection crttetla conservation corridors is
summarized in Annex 6. The stakeholders employed three critesgeot Priority Sites from
among the preliminary list of KBAs in Myanmar: (i) occurrenaéhim a Priority Corridor; (ii)
importance for the conservation of globally threatened species entteflyanmar; and (iii)
need for additional conservation investment. The application of the iselextteria to the
KBAs is summarized in Annex 5.

The stakeholders employed three criteria to select Pri@gcies from among the
preliminary list of globally threatened species in Myanmar:g(obal significance of the
Myanmar population (i.e. migrants, rare winter visitors and speesiis very marginal
occurrence could not be selected as Priority Species); (ii)foesgecies-focused conservation;
and (iii) need for additional conservation investment.

For all Priority Outcomes, the most important selection rasite was needed for
additional conservation investment. Only species, sites and corridorwhioh current or
projected levels of investment (even if significant) considehigdly insufficient to meet their
conservation needs were selected as Priority Outcomes. Givenrtbatly very low levels of
conservation investment in Myanmar relative to immediate conganvageds in the country, a
very large proportion of Conservation Outcomes were assessed as hatigh need for
additional investment.

The participants at the first stakeholder workshop prepared ditafbhi Priority Species,
Sites and Corridors. The lists were then revised by the dyaftiam, through reference of
published and unpublished data and further consultations with stakeholdersvitbd fists
were then fed back at the second workshop, where they weredthalizonsultation with the
stakeholders.

Eight of the 15 conservation corridors in Myanmar were seledderiarity Corridors
(Table 19 and Figure 15). The Priority Corridors cover a totalGfr282,300 krfy equivalent to
approximately 30% of the country’s land area.

By definition, all KBAs located within Priority Corridors areidtity Sites. Additional
Priority Sites were also selected, outside the conservatioml@ayito increase the coverage of
globally threatened species endemic to Myanmar that requirbasieael conservation. Of the 11
KBAs known to support globally threatened species endemic to Myarirable(17), eight are
included within a Priority Corridor. Two of the remaining three suppormese Star Tortoise
(Critically Endangered), a species for which site-based coasanvis a high priority, and the
remaining one, Shwe U Daung used to be a habitat for criticallyngedad species of Hairy
Rhinoceros Dicerorhinus sumatraengisand the conservation priority for this site will be
critical for restoring this rhinoceros. All three KBAs weassessed as having a high need for
additional conservation investment, and were selected as additiomdtlyP3ites (Table 19 and
Figure 15).



NBSAP Myanmar
66

Figure 15. Priority Corridors and Additional Priority Sites for Biodiversity Consgorain
Myanmar.

Only 18 of the 37 Priority Sites are designated as PAs dcialy proposed for
protection, equivalent to about 49% of the total. The eight Priority Corridors covel aréataf
202,300 km, equivalent to about 30% of Myanmar’s land area. It is likelytti@Priority Sites
and Corridors do not contain all elements of globally important biodiiydos which site-based



NBSAP Myanmar
67

and/or landscape-level conservation actions are a high priority. AdaitPriority Sites and
Corridors need to be defined as additional information becomes available.

The eight Priority Corridors and three additional Priority Srepresent all of the major
ecosystems and habitat types in Myanmar. They also include sbrie dest remaining
examples of three of the most threatened ecosystems in the yalovir (Indo-Burma)
Hotspot as a whole: coastal; riverine; and lowland evergreent fecesystems. Across the
hotspot, rates of natural habitat conversion in these ecosystems lavehigh in recent
decades, largely because they coincide with areas of high humantpopdinsity and/or are
attractive for alternative land-uses, such as cash-crop d¢idhivan the case of lowland
evergreen forest ecosystems, or shrimp aquaculture in the case of cassfstieaes. The rate of
habitat conversion has been compounded by the under-representation ofdsgstems within
national PAS in the hotspot, partly because of the perception thgnaisg PAs in these
ecosystems would mean foregoing economic development, and partlysbecha limited
appreciation of their biodiversity values (particularly in theecad coastal and riverine
ecosystems). Priority Corridors that are particularly impdrtéor the conservation of
representative examples of these ecosystems comprise the Cowmewin River (for riverine
ecosystems), the Rakhine Yoma Range (for coastal ecosystemsfutidaic Subregion
(Taninthayi) (for lowland wet evergreen forest and coastal etmwgy, and the Upper
Chindwin Lowlands (for riverine ecosystems).

The Priority Corridors and additional Priority Sites also suppomnbes of the best
remaining examples of three of the least protected and most threatenatltijpeg in Myanmar
(albeit not necessarily highly threatened globally): deciduous rdgago forest; freshwater
swamp forest; and mangrove. Priority Corridors that are paatlgulimportant for the
conservation of these habitats include the Central Myanmar Drgstso (for deciduous
dipterocarp forest), the Sundaic Subregion (Taninthayi) (for mangamekdhe Upper Chindwin
Lowlands (for freshwater swamp forest).

The key biodiversity values of the eight Priority Corridors andetladditional Priority
Sites are briefly summarized below:

Priority Corridor 1 - Central Myanmar Dry Forests. The Priority Corridor includes some of
the few remaining areas of natural habitat remaining withinQéetral Dry Zone, including
isolated remnants of deciduous dipterocarp forest. The largedtentaople of this habitat type
is included in Chatthin Wildlife Sanctuary and surrounding areas. Taety?Corridor supports
several species endemic to Myanmar, most notably Burmese T®téwise (Critically
Endangered), White-throated Babbler, Hooded Treepie and Burmese BushlarRriditity
Corridor also supports the largest known wild population of Eld’s Deam@vable) in the
world. Major threats to biodiversity in the Priority Corridor inclu@ggricultural expansion,
including large scale conversion of forests to commercial plangaty agribusinesses; loss of
forest due to fuel wood consumption; trade-driven hunting; and infrastructure development.

Priority Corridor 2 - Central Myanmar Mixed Deciduous Forests. The Priority Corridor

includes extensive areas of mixed deciduous forest on hills to theamattwest of the Central
Dry Zone, especially within Alaungdaw Kathapa National Park amghgsed Mahamyaing
Wildlife Sanctuary. The Priority Corridor supports populations of is¢vglobally threatened
species, including Hoolock GibbonBynipithecus hoologk Capped Leaf Monkey
(Trachypithecus pileat)s Asian Elephant and Banten®ds javanicus (all are endangered
species). Agricultural expansion, hunting for the wildlife trade, oxplegation of NTFPs and
livestock grazing are among the threats to biodiversity in the Priority Corridor.
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Priority Corridor 3 - Chin Hills Complex. The Priority Corridor comprises the Chin Hills, a
range of high mountains, which extends south from the internationalrbweittte India. The
Chin Hills contain large areas of hill and montane evergreesstfdrabitats, which support
several globally threatened species, including important populatiorkioie’s Pheasant and
Rufous-necked Hornbill (both are Vulnerable). Most notably, the southern @lansHhe only
place on the Earth known to support White-browed Nuthatch (Endangeredg digetwo
designated PAs within the Priority Corridor: Natmataung Natiéteak and proposed Kyauk
Pan Taung Wildlife Sanctuary. The main threats to biodiversitiggrPriority Corridor include
hunting for subsistence and trade, over-exploitation of NTFPs anthghuftltivation, which
has transformed much of the landscape, especially below 2,000 endighroughout the
southern Chin Hills.

Priority Corridor 4 - Lower Chindwin River. The Priority Corridor comprises the Lower
Chindwin River and its flanking habitats, from Htamanthi Wildlifex&Gaary to the confluence
with the Ayeyawady River, as well as the Uyu River, a majbutary of the Chindwin. Apart
from the lower section, which flows through the Central Dry ZoneCtinadwin River supports
significant stretches of relatively undisturbed riverine hahiteicluding sandbars, sandbanks,
ox-bow lakes and riverine forest. Although the Lower Chindwin Riveeds Well studied than
the more heavily disturbed Ayeyawady River, it supports a numbsgpegies that have been
lost from most other wide, slow-flowing, lowland rivers in mainla®dutheast Asia. The
Priority Corridor is known to be important for White-rumped Vultureit{€lly Endangered)
and may also support a number of other globally threatened speciesling the nationally
endemic Burmese Frog-faced Softshell Turtle (Endangered)LdWwer Chindwin River forms
an ecological corridor, connecting the Central Ayeyawady Ri@entral Myanmar Dry Zone
and Upper Chindwin Lowlands conservation corridors. The Priority Cornsloentirely
unprotected, and faces a number of significant threats to biodiversilyding dredging for
gold, pollution from gold mining, formation of sandbars, hunting of birds andcadation of
riverine forest through timber and bamboo extraction.

Priority Corridor 5 - Northern Forest Complex. The Priority Corridor comprises the high
mountains in the extreme north of Myanmar, along the international rsondth India and
China, and associated foothills and valleys to the south. The Proitydor contains an
elevational gradient of over 5,000 m, from the summit of HkakaborazinMads highest
mountain, to the valleys of tributaries of the Ayeyawady Rivae Priority Corridor includes a
correspondingly wide range of natural habitat types, from alpireaves, through sub-alpine,
montane and hill evergreen forest, to lowland evergreen forestNdtteern Forest Complex
supports a very high floristic diversity, including a large numbespacies endemic to the
country (Kingdon-Ward 1944-5). The Mountain Forest Complex also suppartsnaer of
animal species that are characteristics of the eadtiirmalayas, including Red Panda
(Endangered), Takin, Sclater's Monal and Blyth’s Tragopan (all\arinerable), as well as
populations of the little-known Black MuntjaM(ntiacus crinifron} (Vulnerable) (Rabinowitz
et al. 1998) and the recently described Leaf Deer (Anedtal 1999). In addition, the Priority
Corridor supports important populations of Hoolock Gibbon and White-bellied Hieodm are
Endangered). The Northern Forest Complex represents one of the tangigguous wilderness
areas in the country, and the existence of contiguous forestiar€msna and India, such as
Namdapha National Park, present opportunities for transboundary conserndifives. The
Mountains Forest Complex contains two large PAs: Hkakaborazi NktiBagk and
Hponkanrazi Wildlife Sanctuary. Most of the area under protectisrifi¢ghe northwestern part
of the corridor, and there is a need to establish PAs in tlikbeastern part, especially in areas
close to the international border with China, which lie within the YurMauntains EBA. The
main threats to biodiversity in the Priority Corridor are shiftcultivation, hunting and timber
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extraction (including associated road construction). The lattethweats are driven by the high
demand from China.

Priority Corridor 6 - Rakhine Yoma Range. The Priority Corridor is centered on the Rakhine
Yoma Range, which lies inland of the Bay of Bengal, betwkeniriternational border with
Bangladesh and the Ayeyawady Delta. The mountains of the Rakbima Range support a
large, contiguous block of semi-evergreen, evergreen and mixed decidussis Towe Priority
Corridor also includes a large stretch of coastline, withnsxte areas of intertidal mudflats and
mangrove, most notably in the Kaladan Estuary. The Priority @orrsupports important
populations of two endemic turtle species: Arakan Forest Turtiéic@ly Endangered) and
Burmese Roofed Turtle (Endangered). The Mehu area, in the nottle &friority Corridor, is
identified as one of the most important areas in Myanmar forathgecvation of Asian Elephant
(Endangered). The Priority Corridor is also reported to support @euof other globally
threatened mammal species, including Hoolock Gibbon, Tiger, BantdngrdaEndangered),
Asian Black Bear, Asian Golden Cat, Clouded Leopard and Gaur éaVwnerable) (U Tin
Than 2004). Part of the Priority Corridor is included within Rakhine & &fephant Range, a
PA, although the majority is currently unprotected. The main threm biodiversity in the
Priority Corridor include timber extraction, trade-driven huntingjcadfural expansion and
clearance of mangrove.

Priority Corridor 7 - Sundaic Subregion (Taninthayi). The Priority Corridor comprises the
Sundaic Subregion, an extremely large block of natural habitat, windtides small parts of
Mon and Kayin States plus the vast majority of Taninthayi Regitve. Sundaic Subregion
includes the largest areas of lowland wet evergreen forestimiegan the Indo-Myanmar
(Indo-Burma) Hotspot. The Priority Corridor also includes a sigmifigartion of coastline, a
large number of offshore islands and significant areas of keyamgethabitats, including
mangrove and intertidal mudflat. Although the Priority Corridor heceived little recent
biological study, there are indications that it supports rich logvivergreen forest communities
and globally threatened wildlife, such as Asian Tapiapirus indicu} and Plain-pouched
Hornbill (both are Vulnerable). Coastal habitats support Mangroveagiar (Critically
Endangered) and are thought to be important for migratory water @fdgeatest significance,
the Priority Corridor supports the bulk of the world population of GurnByts (Critically
Endangered), a species endemic to Taninthayi Region and a smalf paninsular Thailand
(Anon. 2003, Eamegt al. 2005). Moreover, the Priority Corridor is thought to support a
relatively large population (approximately >50 individuals) of TigEndangered) (Lynam
2003). The potential of the Sundaic Subregion for the long-term conservati@amdsicape
species, such as Asian Elephant, Tiger and Plain-pouched Hornbill, rcedhay the existence
of significant areas of contiguous natural habitat in westerrpanohsular Thailand. Within the
Indo-Myanmar (Indo-Burma) Hotspot, the Priority Corridor has unjedeal importance for the
conservation of the wet evergreen forest ecosystem of the Suodéands. The lowland wet
evergreen forests of the Sundaic Subregion are significantly wegeesented within the
national PAS, and are under severe immediate threat of conversdmp&bm plantations. The
mangroves of the Sundaic Subregion are similarly under represesttdd PAs, and are
threatened by conversion to aquaculture, although their globalisagré is not so great as that
of the corridor's lowland wet evergreen forests. Other thréatbiodiversity in the Priority
Corridor include hunting, mining, timber extraction and over-exploitation of NTFPs.

Priority Corridor 8 - Upper Chindwin Lowlands. The Priority Corridor comprises a large
block of natural habitat in the upper catchment of the Chindwin River.PFioeity Corridor
contains the upper section of the Chindwin River plus several of j&g mautaries, such as the
Tanai, Tawang and Palaunglanbum Rivers. These rivers are imgdortamumber of landscape
species, including sandbar-nesting birds and, potentially, WhitedeHieron. Significant
sections of these rivers have associated ox-bow lakes and othdowmyfwetlands, which are
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important for White-winged Duck (Endangered), Masked Finfoot and teAsgutant
Leptoptilos javanicugboth are Vulnerable). In addition, these wetlands possibly support Pink-
headed Duck (Critically Endangered), continued occurrence of this spesidgen reported by
local people (personal communication). The Priority Corridor also stgppgtensive areas of
lowland evergreen, semi-evergreen and mixed deciduous forest, whychumpgort significant
populations of several globally threatened species, including Asigidtieand Capped Leaf
Monkey, and certainly support significant populations of Hoolock Gibboraf@lEndangered).
Information from recent mark-recapture studies indicates that twuld possibly be 7 to 71
Tigers (Endangered) in the core of Hukaung Tiger Reserymath et al. 2009). With
appropriate management, the Priority Corridor has the potentaipieort a higher population.
The coverage of the Upper Chindwin Lowlands within the national PAfgerter than that of
any other Priority Corridor. The newly created Hukaung TigereResalone covers 21,890
km?, making it not only the largest PA in Myanmar but also the larigst reserve in the
world. The Priority Corridor also includes Bumphabum and Htamanthi \iil8&nctuaries. All
these PAs face shortages of personnel and resources as Riestsim Myanmar, and threats
to biodiversity within the Priority Corridor are steadily incliegs particularly hunting, mining,
agricultural conversion and human settlement, which is a particulareproblong the Ledo
Road, which bisects Hukaung Tiger Reserve.

Priority Site 1 - Minzontaung. The Priority Sites comprise of Minzontaung Wildlife Sanctuary,
which supports a relatively undisturbed example of the dry forestystem characteristic of
central Myanmar. The Priority Site supports several speciesmende Myanmar, including
White-throated Babbler and Hooded Treepie. Most significantly, teesgjports a significant
population of Burmese Star Tortoise (Critically Endangered).

Priority Site 2 - Myaleik Taung. Another priority site is Myaleik Taung, an area of dry forest
and agricultural habitats near Mandalay, which supports the lakpestn population of
Burmese Star Tortoise. Although the Priority Site is not dessgnas a PA, local beliefs that
protect the Star Tortoises confer a significant level of protection on thespeci

Priority Site 3 — Shwe U Daung.The Priority Sites also consist of Shwe U Daung Wildlife
Sanctuary. Shwe U Daung used to be a habitat for critically gedash species of Hairy
Rhinoceros Dicerorhinus sumatraengisand the conservation priority for this site will be
critical for restoring this rhinoceros. In addition, Shwe U Daunglitél Sanctuary serves as an
important habitat for Asian elephant (endangered).

In addition to the Priority Corridors and Sites, the stakeholdelscted 48 Priority
Species (Table 20), representing 33% of the preliminary listadfadly threatened species in
Myanmar. The Priority Species comprise 22 mammal species, dIsjpacies and 16 reptile
species, and include all nine globally threatened species endenMiyaiomar and all 11
Critically Endangered animal species known to occur in the country. tBua lack of
information on the status and conservation needs of globally threatemetebrate and plant
species in Myanmar, no Priority Species were selected among these taxgrumups.

A large proportion of the Priority Species, including Tiger, AsiaacBlIBear and 16
species of turtle, were selected because conservation actieguised to address the threat of
trade-driven hunting. Other Priority Species, including two speci€ypévulture and several
species of water bird, were selected because they occur defsities over large areas (at least
for part of the year) and require species-focused action througheiutranges, in order to
address such threats as disturbance and loss of key habitats. fbaity Bpecies were selected
because they are high priorities for status survey. These incesderl One-horned Rhinoceros,
Hairy Rhinoceros, Pink-headed Duck and several other species withemb ceafirmed records
from Myanmar, the updated and accurate information on their statussaniudiion is greatly
required before conservation action can be taken in any meaningful way.



NBSAP Myanmar
71

Table 20.Priority Species for Biodiversity Conservation in Myanmar.

Priority Species

Species-focused Action(s) Required

MAMMALS

Kitti's Hog-nosed Bat Craseonycteris thonglongyai

Joffre’s Pipistrelle Pipistrellus joffrei
Anthony’s Pipistrelle Pipistrellus anthonyi
Capped Leaf MonkeyFrachypithecus pileatus
Hoolock Gibbon Bunipithecus hoolock
Asian Black Bear Ursus thibetanus

Red PandaAilurus fulgens

Asian Golden Cat €atopuma temminckii
Marbled Cat Pardofelis marmorata
Clouded Leopard Neofelis nebulosa
Tiger -Panthera tigris

Asian Elephant Elephas maximus

Asian Tapir -Tapirus indicus
Lesser One-horned Rhinocerd?hinoceros
sondaicus

Eld’s Deer -Cervus eldii

Black Muntjac -Muntiacus crinifrons
Wild Water Buffalo -Bubalus bubalis
Takin -Budorcas taxicolor

Red Goral Naemorhedus baileyi

BIRDS

Green Peafowl Pavo muticus
White-winged Duck Cairina scutulata
Pink-headed DuckRhodonessa caryophyllacea
Sarus CraneGrus antigone

Masked Finfoot Heliopais personata
White-rumped Vulture Gyps bengalensis
Slender-billed Vulture Gyps tenuirostris
White-bellied Heron Ardea insignis
Lesser Adjutant Leptoptilos javanicus
Gurney’s Pitta Pitta gurneyi
White-browed NuthatchSitta victoriae

REPTILES

Estuary Crocodile €rocodylus siamensfgolosus
Burmese Star TortoiseGeochelone platynota
Elongated Tortoise lndotestudo elongata
Asian Giant Tortoise Manouria emys
Impressed TortoiseManouria impressa
Mangrove Terrapin Batagur baska

Status survey

Status survey

Status survey

Status survey; control of hunting
Status survey

Status survey; control of hunting
Status survey; control of hunting
Status survey

Status survey

Status survey

Control of hunting

Status survey; control of hunting; mitigation of
human -elephant conflict

Status survey
Status survey

Status survey; control of hunting
Status survey
Status survey; control of hunting
Status survey
Status survey

Control of hunting

Control disturbance and habitat loss across range

Status survey

Control disturbance and habitat loss across range
Control disturbance and habitat loss across range

Control disturbance across range
Control disturbance across range

Control disturbance and habitat loss across range
Control disturbance and habitat loss across range

Status survey
Status survey

Status survey

Status survey; control of hunting
Status survey; control of hunting
Status survey; control of hunting
Status survey; control of hunting
Status survey; control of hunting
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Table 20.Priority Species for Biodiversity Conservation in Myanmar (Cont'd).

Priority Species Species-focused Action(s) Required
REPTILES

Arakan Forest Turtle Heosemys depressa Status survey; control of hunting
Spiny Turtle -Heosemys spinosa Status survey; control of hunting
Yellow-headed Temple TurtleHieremys annandalii Status survey; control of hunting
Burmese Roofed TurtleBataga trivittata Status survey; control of hunting
Burmese Eyed TurtleMorenia ocellata Status survey; control of hunting
Keeled Box Turtle Pyxidea mouhotii Status survey; control of hunting
Big-headed Turtle Platysternon megacephalum Status survey; control of hunting
Asiatic Softshell Turtle Amyda cartilaginea Status survey; control of hunting
Burmese Frog-faced Softshell Turtl€hitra vandijki  Status survey; control of hunting
Burmese Peacock SoftsheMNHssonia formosa Status survey; control of hunting
Asian Giant Softshell TurtleRPelochelys cantorii Status survey; control of hunting

In addition to the Priority Species listed in Table 20, the stakelokkdected eight
provisional Priority Species (Table 21). While none of these spa@ssassessed as globally
threatened by IUCN (2004), they were all considered to be pdtgrdfaglobal conservation
concern and to require species-focused conservation. If any of sheses is reassessed as
globally threatened, it should immediately become a Priority Species.

The provisional Priority Species include four species of orcistidlin Appendices | or
Il of the Convention on International Trade in Endangered Species Idf B&una and Flora
(CITES). All four species are highly threatened by over-hang$br domestic sale and export
to China. The provisional Priority Species also include Leaf Dedr three species were
assessed as data deficient by IUCN (2004): Sun Bdalarctos malayanys Irrawaddy
Dolphin and Burmese Flapshell Turtle.

Table 21.Provisional Priority Species for Biodiversity Conservation in Myanmar.

Priority Species Species-focused Action(s) Required

MAMMALS

Sun Bear Helarctos malayanus Status survey; control of hunting

Irrawaddy Dolphin -Orcaella brevirostris Status survey; control of incompatible fishing
techniques

Leaf Deer Muntiacus putaoensis Status survey

REPTILES

Burmese Flapshell TurtleLissemys scutata Status survey; control of hunting

PLANTS

Blood Red Orchid Bendrobium cruenturhindl. Control of over-exploitation

Lady’s Slipper Orchid Paphiopedilum wardii Control of over-exploitation

Summerh.

Fire Orchid -Renanthera imschootiarRolfe Control of over-exploitation

Blue Vanda Yanda coerule&riff.Ex.Lindl. Control of over-exploitation

4.2. Issue of Sustainable and Equitable Use of Biological Resources

Without sustainable and equitable use of biological resource, eféal¢ m biodiversity
conservation will fail. As a matter of fact, the concept andtip@of sustainable production has
been adopted in forestry and fishery sectors for many yearsinE@nce, the Myanmar
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Selection System (MSS) was developed in the 1860s and teakdéamests were managed
under this system for sustaining a consistent timber production Tewvelkey to the success of
this practice for over a century is decentralized forestry phgnai the local level for adjusting
forest productivity in any given environment towards ecologicabhswability without affecting
the natural regeneration capacity and health of the forest. Hovilegaglobally well-known and
accepted practice of MSS was distorted when forestry plannisgcemtralized during the
socialist period (1974-1988). Centrally planned economic growth demandedctkase of
timber production levels exceeding the level that natural forest amdlogically produce its
yield on a sustainable basis. As a result, stocking densityunah&rest has been changed and
sustainable yield is now difficult to regulate. The situation weacerbated when the country
was opened to the market economy and timber trade was liberadizedef private sector.
Unregulated and under reported logging activities have been grovang with the private
sector’s involvement in forest concessions and this severelysaffectnanagement of forest for
sustainable use. Therefore, following the prescription of MSS is mmently needed to
overcome the challenges faced in sustaining forest resources.

One significant development in forest management is the introduatithe concept of
people-centered forestry into the national forest policy and olewent of the community
forestry instructions (CFI) in 1995. CFI recognizes the rightsooimunities to have equitable
use of forest adjacent to their villages because of its inmpmetdo their livelihoods. In
compliance with CFl, the FD can issue a community foresiyficate to the forest user group
(FUG) of the community for a 30 years leasehold of forest. To gualifa community forestry
certificate, a FUG must commit itself to manage the forest systaihgtaccording to the forest
management plan they develop. Benefits to the members and thed oeshmunity must be
equitable. To date, approximately 50,000 hectares of forestland havefliemlly handed over
by the FD to approximately 600 FUGs nationwide for the sustaisatoleequitable use of forest
based biological resources. However, community forestry actisitgnly effective in areas
where the FD can exercise its jurisdiction under the law. If a proposed cotyfiouestry site is
not in an area that is under the jurisdiction of the FD, the commuagyto apply to the
Settlement and Land Records Department (SLRD) for permissior tilv@sand for community
forestry. In such cases, the community is not likely to get lanmcesihe major drive of the
SLRD is to use the land for agricultural production and commeagtulture plantations like
rubber, edible palm oil, etc. Therefore, implementation of communigstiy in remote ethnic
regions is relatively weak and the potential of integrating biosiityerconservation into
community forestry management is marginalized. In parallel to dbmunity forestry
initiative, NWCD under the FD have adopted the principles of buffer zmmagement in PAs.
Within a PA managed for the conservation of biodiversity, NWCD ctabksh a buffer zone
area for developing appropriate management plans to enable clocethunities to access
biological resources that are essential for their subsistdmmeal communities are also
responsible for participating in the management of the buffer zonésfaffectiveness and
efficiency in nature conservation. Piloting of this community das®tural resource
management (CBNRM) has been initiated in cooperation with the Wildlifee@aatgon Society
(WCS), an international NGO, in the northern forest complex andutteess of this approach
needs to be disseminated to other conservation areas.

Similar to the FD, the DOF has introduced the managemergnsyilr sustainable
marine fisheries production. Based on a technical assessmentatita sustainable yield is
1.05 million tons per year. Licensing of annual marine fisheriesessimns has been strictly
regulated not to exceed this limit to ensure the sustainable usarofe biological resources.
However, DOF is constrained by the limited resources and cggacdontrol illegal fishing
efficiently. In the case of inland freshwater fisheries, texgslaw allows local community
subsistence-fishing rights in communal fishing areas while dafighing concessions are
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annually auctioned to the private sector. In some areas wher@renemtal degradation is
accelerating, communal fishing grounds are becoming smaller ant docanunities are
experiencing difficulties in accessing fishery resources @&f-ssifficiency. Therefore, this
system should be adjusted for the assurance of the sustainable aabtleqise of fisheries
resource for effective biodiversity conservation. This includes rdarProtected Areas,
Integrated Coastal Management and leasable fisheries.

In regard to plant genetic resources, the Myanmar Seed Badoping the Standard
Material Transfer Agreement (SMTA) a multilateral gystof access and benefit sharing for the
sustainable and equitable use of PGR with international institutemt®rding to the
International Treaty on Plant Genetic Resources for Food and AgrelITPGRFA). As of
mid-2011, 16,237 accessions of 17 crop species have been distributed under theeraulti
system of access and benefit sharing.
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CHAPTER 5: STRATEGIES AND ACTION PLANS FOR BIODIVERSITY
CONSERVATION IN MYANMAR

One way to achieve sustainable and equitable use of biological gesalgscribed in
Chapter 4 is by formulating and effectively implementing theddal Biodiversity Strategy and
Action Plan (NBSAP). This chapter consists of two parts; gfi@gglan and action plan. The
section 5.1 outlines the overall strategies for biodiversity whéesection 5.2 provides the five-
year action plans. NBSAP fisrmulated for the period of 2012-2020.

5.1. Outline of Overall Strategies for Biodiversity Conservation

For setting the strategic directions of the NBSAP, the Btdler consultation process
established five criteria for selecting priorities. These are:

1) supporting the conservation of Priority Species, Site or Corridor,
2) addressing an urgent threat to biodiversity,

3) fulfilling a gap in conservation investments by national governments and other
organizations,

4) providing an opportunity for effective engagement of NGOs and/or academic
institutions in conservation and

5) being cost effective.

A set of strategic direction and priorities for interventioa @escribed in Table 22, and
explanations are given in the following section.

Table 22.Strategic Directions and Priorities for Intervention.

Strategic Directions Priorities for Intervention

1. Strengthen conservation of 1.1 Review and support the expansion of the national protected area
Priority Sites system to address gaps in coverage of globally threatened species
and Key Biodiversity Areas.

1.2 Strengthen protected area management at Priority Sites.

1.3 Pilot alternative approaches to formal protected area management
at Priority Sites.

1.4 Support strengthening of the legal framework for protected area
management and species conservation.

2. Mainstream biodiversity into 2.1 Integrate biodiversity into decision-making processes for land-
other policy sectors use and development interventions in the Priority Corridors.

2.2 Conduct targeted advocacy and awareness raising for decision
makers in government, donor agencies and the corporate sector.

2.3 Implement sectoral activities that are formulated in the cootext
National Sustainable Development Strategy.

2.4 Forge partnerships between biodiversity conservation and rural
development initiatives.

2.5 Cooperate with other concerned departments to raise awareness
on the trade-off between biodiversity conservation and sustainable
development.
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Table 22.Strategic Directions and Priorities for Intervention (Cont’d).
Strategic Direction Priorities for intervention
3. Implement focused 3.1 Establish an illegal wildlife trade monitoring system for Paori
conservation actions for Species and use results to strengthen enforcement at national and
Priority Species regional levels.

3.2 Take range-wide conservation actions for certain widely
dispersed Priority Species.

3.3 Conduct status surveys of Priority Species, where there is a need
for greatly improved information on their status, distribution and
ecology, and link results to conservation.

3.4 Conduct biodiversity surveys for freshwater taxa and apply
results to conservation planning.

4. Support local NGOs and 4.1 Strengthen the capacity of local NGOs and academic institutions
academic institutions to engag to develop and implement conservation projects.

1L SIEERErE) S 4.2 Develop mechanisms for coordination and information sharing

among NGOs and academic institutions.

4.3 Support the development of conservation curricula at academic
institutions.

5. Create capacity to coordinate 5.1 Initiate monitoring programs for Conservation Outcomes.
conservation investment in

5.2 Establish a mechanism to manage information on Conservation
Myanmar

Outcomes, Priorities investment and coordinated conservation
actions.

6. Scale up the implementation ¢ 6.1 Upgrade National Seed Bank and PGR management.
in-situ and ex-situ conservatio
of agriculture, livestock and
fishery biodiversity and geneti
resource management 6.3 Initiate micro-credit scheme for in-situ conservation of domestic

animal breeds.

6.4 Establish livestock Gene Bank.

6.5 Initiate community based fishery resource conservation and
development.

6.2 Initiate variety selection, on-farm conservation and sustainable
use.

7. Promote the initiative to 7.1 Commission a national survey and assessment on the economic,
manage IAS environmental, human health and biodiversity impacts of
invasive species.

7.2 Develop a National Invasive Species Strategy and Action Plan for
preventing and managing IAS.

7.3 Initiate the awareness programs for decision makers as well as
the general public on the negative impacts and other risks of
invasive species.

7.4 Build capacity on IAS prevention as well as effective control
measures (combinations of mechanical, chemical and bio-control
agents), and support local initiatives to reduce the associated
negative impact on environment, production systems and human
livelihoods.
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Table 22.Strategic Directions and Priorities for Intervention (Cont’d).

Strategic Direction Priorities for intervention

7.5 Develop GEF and other sources of funding for establishing
national framework/projects on prevention, control and
management of IAS in Myanmar.

8. Facilitate the legislative proce8.1 Form an inteministerial task force for environmental legal

of environmental protection framework.
it EEITETEL I ! 8.2 Advocate for enacting Myanmar Environmental and Rules.
assessment

8.3 Development of regulatory measure for environmental in
assessment and pollution control.

8.4 Build capacity for the conduct of EIA ¢ pollution control.

9. Enhance communication, 9.1 Develop information, education and communication materials.
education and public
awareness on biodiversity
conservation 9.3 Support pukc awareness raising programs.

9.2 Develop networking and capacity building for public awareness.

5.1.1. Strengthening Conservation of Priority Sites
Compared with other countries in the Indo-Myanmar (Indo-Burma) Hotsp@nmar
has been the focus of relatively little government or donor investment in séd-banservation.
The country’s PAS is relatively under-developed, both in term®wérage and management
effectiveness (Racet al 2002). Few alternative approaches to formal protected area
management have been developed, despite the fact that such approaeh@ethaith initial
success elsewhere in the hotspot.

A number of international NGOs, most notably WCS, have been suppohéng t
expansion of the national PAS in Myanmar, while other organizatidng atich as Bird Life
International have experience of protected areas planning and/@tisén@ing PA management.
A number of local NGOs and international development NGOs are pwsitioned to build
grassroots support for conservation and pilot alternative PA management.

This Strategic Direction is consistent with the goaldviyinmar Agenda 2INCEA
1997), particularly 15.1.3, which recognizes that the "existing protesntea system does not
cover the whole range of variation of the ecosystems and the spéeietual or potential socio-
economic value" in the country and recommends that "the presenttpdotgeas need to be
more broad-based and representative, comprising all natural ecosysterd 15.1.7, which
identifies a need to "strengthen existing protected areadewelop new protected areas to
enhance biodiversity conservation”.

5.1.1.1. Review and support the expansion of the national protected area system t
address gaps in coverage of globally threatened species and Key Biodiversity
Areas

A global gap analysis (Rodrigues al. 2003) identified major gaps in the coverage of
existing PAS with regard to species, and found that the most yrgenties for expansion are
concentrated disproportionately in Asia. These findings were refléctthe message from Fifth
World Parks Congress to the CBD, which stated that, while much psoges been made in
developing the global PAS, there remain serious gaps in the covenagayimportant species
and biomes.
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In Myanmar, 5.6% of the national land area is currently inclugighin PAs. Of the
eight Priority Corridors, only the Northern Forests Complex andJpper Chindwin Lowlands
are relatively well represented within the national PAS. Additipnanly 17 of the 37 Priority
Sites are designated or officially proposed as PAs. Moreovery ofaMlyanmar’s older PAs,
such as Pidaung Wildlife Sanctuary, have little effective on-thargl management and have
largely degraded areas within them. There is a criticall,néerefore, to review the existing
PAS both for representativeness and effectiveness, and to exparadidréss gaps in coverage
of globally threatened species and KBAs.

Under Article 8 of the CBD, the government has a commitmetgstablish a system of
protected areas or areas where special measures need to metotag@nserve biological
diversity". Given the track record of several NGOs and acadersiitutions involved in PA
planning, there exists a great opportunity for them to support the gosetrrio fulfill this
commitment. It is essential that the national PAS should be expagdenatically, based on
scientific analyses. Similar analyses have led to the sgtiteexpansion of PAS elsewhere in
the Indo-Myanmar (Indo-Burma) Hotspot, including those conducted byl &loeSwedish
Forestry Cooperation Programme in Lao PDR (Berkmideral. 1993, 1995), Kasetsart
University in Thailand (Kasetsart University 1987), and BirdLifgernational in Vietnam
(Wegeet al. 1999), in collaboration with government counterparts. In addition to workeat t
national level to promote and guide expansion of the system, thelsoig aeed to work at
individual sites, to conduct feasibility studies, to prepare manageplans, and to build a
constituency of support among key stakeholders.

5.1.1.2.  Strengthen Protected Area Management at Priority Sites

While reviewing and expanding Myanmar's PAS is a high prionttly donservation
investment, PA designation does not, by itself, guarantee the caimmefa site. Seventeen
Priority Sites are designated or officially proposed as piedeareas, including some of the
most important sites for global biodiversity conservation in the cpuAtr all of these sites,
protected area managers face severe constraints, in ¢érpersonnel, equipment, financial
resources and staff capacity. As a result, these PAs erperhuman activities incompatible
with their conservation objectives, including extraction of NTFPs,imggazunting and fuel
wood extraction (Raet al. 2002), and lead to deforestation and forest degradation @tah
2010). There is an urgent need to strengthen protected area managjetimese Priority Sites to
ensure the attainment of Site Outcomes.

A few Priority Sites have been the focus of initiatives tterggthen PA management,
including: Alaungdaw Kathapa National Park, where the FD, FREDA WWitlAid
implemented theSurviving Together ProgrammeChatthin Wildlife Sanctuary, where the
Smithsonian Institution, in collaboration with the FD, conducted caphuitgiing for protected
area staff, and Hkakaborazi National Park, Hponkanrazi Wildlifeeteary and Hukaung Tiger
Reserve, where WCS is implementing a program of targetedrasand protection, together
with the FD. Despite these initiatives, there is a high need for additionalcatise investment
in strengthening management effectiveness at all Prioritg 8ésignated or officially proposed
as PAs.

Experience from Myanmar suggests that sustained trainspeaific sites can be a good
way to improve management effectiveness at individual PAs. Exmerialso shows that the
effectiveness of training programs can be enhanced by follonplementation exercises and
projects, which allow trainees to put the training into practice.
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5.1.1.3. Pilot Alternative Approaches to Formal Protected Area Management at
Priority Sites

Establishment and management of formal PAs has been the priagpgrakch to site-
based conservation employed in Myanmar to date. While this apprbacid ssemain the
cornerstone of site-based conservation efforts in the country, nbtisappropriate in every
situation. For example, where a site has a large human populatimpesreaces high levels of
human use, formal PA designation may result in significant ivegampacts on local
communities, or entail high opportunity costs, in terms of foregone edonoenefits. By
failing to secure grassroots support, the prospects for succlesgjtterm conservation may be
fatally undermined. There is a strong need to develop and pilatatitexr approaches to formal
PA management, which can be introduced at Priority Sites outsideational PAS. This is
recognized in the Seventh Conference of the Parties to thesCB&tision on PAs, which
"underlines the importance of conservation of biodiversity not only nviibi also outside PAs"
and suggests that parties "recognize and promote a broad segof/&fAance types which may
include areas conserved by indigenous and local communities."

Twenty Priority Sites are not included within formal PAs. WHdrmal PA designation
may be appropriate for some, there are many opportunities ¢doluice non-formal approaches
at others. Such approaches could include: developing local conservationtisagukand
initiating community patrol groups; engaging local stakeholders,h sas grassroots
organizations, tourism companies or religious and informal leadersteirstewardship; or
developing voluntary agreements with private land owners or concess®iaiconserve key
species and habitats. As well as being more appropriatetaircsituations, such approaches to
site conservation can also be more cost effective than formamBAagement, and more
sustainable, because they focus on building local capacity and structures.

In recent years, a variety of alternative approaches to fdtmananagement have been
developed in the Indo-Myanmar (Indo-Burma) Hotspot, including villagéepted Fish
Conservation Zones in Lao PDR (Baird 2001) and, community-based praoaservation
groups in Vietnam (e.g. Swan and O’Reilly 2004). These representuabiea source of
experience for developing similar approaches in Myanmar. Withianwhar, a number of
community-based natural resource management approaches have adreadieveloped, such
as field-based application of the Community Forestry Instructigmgernment regulations that
promote local participation in reforestation. The potential exsesxtend these approaches to
conservation of Priority Sites, thereby attaining Site Outcomes.

5.1.1.4. Support Strengthening of the Legislative Framework for Protected Area
Management and Species Conservation

In addition to shortages of personnel, equipment, financial resourcedaffinchpacity,
effective management of Myanmar's PAs is constrained by ldo& of a clear and
comprehensive legislative framework. The principal piece of lEgs governing the
establishment and management of PAs is the “1994 Protection offé/ddld Protected Areas
Law”. There are several significant weaknesses in thislddigis, particularly a lack of clarity
on which activities are allowed and prohibited in different PA eateg. The current legislative
framework also places severe constraints on species consenfaditgie Myanmar. Although
Myanmar acceded to CITES in 1997, national legislation has noteget trought in line with
this convention. In particular, the Protection of Wildlife and Proteétexhs Law does not
enable the effective enforcement of international lawsladqg international trade in wildlife
and wildlife products. Without a framework of laws and regulations@tipp of conservation
efforts by PA managers and wildlife protection officials, tHfeaiveness of conservation
investments in PAs management and species conservation will be stieainiTherefore,
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stakeholder consultation should be carried out for reviewing the rexi&ivs in order to
improve them as necessary.

5.1.2. Mainstream Biodiversity into Other Policy Sectors
Site-based conservation, whether via formal PA managemeneanaive approaches,
can be an effective means of addressing immediate theebisdiversity. However, site-based
conservation is often undermined by incompatible initiatives of otherypsdictors, for example
infrastructure developments that result directly in habitat losk facilitate natural resource
exploitation, or land-use decisions that promote conversion of lowlangreearforest into oil
palm plantations or mangrove into aquacultural ponds. The underlying c#ugese threats
include pursuit of economic policies inconsistent with biodiversity goaten and inadequate
environmental safeguards in government and donor policies and prograese underlying
causes should not be viewed as unassailable obstacles but, rathmppoainities for
mainstreaming biodiversity into other policy sectors, thereby atitig potential threats before
they occur and leveraging sufficient support for conservation succhss.isTin-line with
Millennium Development Goal No. 7 of the United Nations, which setsget for the global
community to "integrate the principles of sustainable developmentcouatry policies and
programs and reverse the loss of environmental resources".

Although Myanmar has remained somewhat insulated from the e@orioroes that
have driven rapid changes in social, economic and natural landscapes the Asia Region,
the level of donor and private sector investment in the country iy liehcrease significantly
at some point in the future. There is a need, therefore, for meaiathat balance economic
development with biodiversity conservation. Given that Myanmar’s econ®mmgavily natural
resource based, there is a particular need to mainstream bidglivietsi the agriculture,
forestry, fisheries, mining and energy sectors.

5.1.2.1. Integrate Biodiversity into Decision-making Processes for Land-use and
Development Interventions in the Priority Corridors

Some threats to biodiversity, such as conversion of forest to tiderstaand
infrastructure development, do not often originate from local communities butdratruse and
infrastructure development decisions made at sub-national and naleweds. A major
underlying cause of these threats is the limited integrationaofivi@rsity considerations into
land-use and development decision making. In Agenda 21, a recommendgzgiamde to form
the national land commission for steering the process of sustaiaablaise management. It
will take time to make this happen, as political endorsememtjisired for such an institutional
reform and development at the national level. The NBSAP also adwasagsvelop baseline
information such as land capability and land suitability maps, andotodinate among
stakeholders for integrated land use and land management plans ity Rdoridors. NGO and
academic institutions also play a crucial role in this proaeserms of providing technical
support and facilitating participation at the community level. Comtpureeds and concerns
about proposed land use and biodiversity conservation should be taken into consideration.

5.1.2.2. Conduct Targeted Advocacy and Awareness Raising for Decision Makers, in
Government, Donor Agencies and the Corporate Sector

Without the support of key decision makers of national and local governments
institutions, donor agencies and the corporate sector, it is vefigutlifto successfully
mainstream biodiversity into other policy sectors. There is, fibrerea need for concerned
agencies such as the NWCD of the FD to undertake targeted adwemchaywareness raising for
key decision makers at the national and sub-national level. EHeapiproaches to advocacy
include persuading policy makers through localized pilot initiatidesumenting and sharing
successes, and disseminating information on national and regiarmaplkes of best practice.
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Advocacy and awareness raising for decision makers should also fot¢he onportance of
biodiversity and socio-economic values of natural ecosystems inrviyarand the practical
steps that can be taken to maintain these values. In addition tiag@egaupportive environment
for biodiversity mainstreaming, targeted advocacy and awareaisgsgrcan generate political
support for other conservation measures, such as enforcement of wpldifection laws,
expansion of the national PAS, or control of illegal logging. To hagemaximum impact,
advocacy and awareness initiatives must be informed by thésresuélevant research. In this
context, research into economic valuation of biodiversity or studies on the contribudéis td
socio-economic development could be very useful. Collaboration with N@GGsdemic
institutions and public media is definitely needed for effective advocacy anduaication.

5.1.2.3. Implement Sectoral Activities that are Formulated in the Cooifté&dtional
Sustainable Development Strategy

The National Sustainable Development Strategy (NSDS) was dedelogMyanmar as
a framework for integrating environmental considerations into fuhattonal development
plans. Several sectoral development activities were formulateithé assurance of sustainable
development within the sectors and implementation of these adtiwtik contribute to
effective biodiversity conservation as well. The NSDS activitiekated to biodiversity
conservation are sustainable forest resource management, sustaataibéeand biodiversity
conservation, sustainable freshwater resource management, sustaiaafgement of coastal,
marine and island ecosystems, sustainable management of land essoswstainable
management of eco-tourism, sustainable management for mims@lrce utilization and
sustainable management of agriculture, livestock and fisheries.

5.1.2.4. Forge Partnerships between Biodiversity Conservation and Rural
Development Initiatives, Maximize Synergies and Mitigate Risks

High levels of dependency on natural resources among rural cotre@auni Myanmar,
particularly in upland areas, are contributing to land degradation adoVduisity loss. In many
areas, for conservation efforts to be successful, there eaareted to address livelihood issues.
Very recently, Myanmar has set up eight major tasks to eegaeerty, especially in rural areas,
to achieve the objectives of the UN millennium goals. These eigidr tasks will lead to the
harmonization of biodiversity conservation with improving the livelihoodsmairginalized
people. In this context, it is important for conservation organizatmmgrge partnerships with
development organizations, to jointly develop approaches to naturafcesmanagement that
deliver significant benefits to local communities while, at shene time, meeting biodiversity
conservation objectives.

Opportunities to link biodiversity conservation with rural developmentt exisnany
parts of Myanmar. For example, local communities in Mon and KawteSprotect caves with
large bat populations, because of their economic importance as a gbguzso (Bates 2004).
Similarly, community forestry and reforestation activities arotimednorthern and western edges
of the Central Dry Zone have the potential to deliver livelihood benefiile, at the same time,
alleviating the extremely high human pressure on forests in #neas. Other opportunities are
presented by two integrated multi-sectoral community developmenpgcps currently being
implemented by UNDP, which aim to enhance the capacity of thetpaaddress their needs
through establishment of self-reliance groups. Both projects havetipbténkages with
conservation initiatives in PAs and other KBAs, particularly wéfard to promoting grassroots
participation in conservation. As well as maximizing synerd@agjing partnerships with rural
development initiatives can enable conservation organizations to ideantfynitigate activities
with potential negative impacts on biodiversity, such as increasilagmadfuse that threatens the
integrity of KBAs or conservation corridors. Since 2010, a multi-ddnest fund, which is
known as LIFT (Livelihood Improvement on Food Security Trust Fund) has la@einched in



NBSAP Myanmar
82

Myanmar and grants have been given to NGOs and development agenamegréming food
security in Myanmar. Partnerships need to be developed with biEfder for the trust fund to
support community based natural resource management project activities tid mrtlelement
of biodiversity conservation as well as livelihood improvement ofl iarebitants, particularly
for those living around Priority Corridors.

5.1.2.5. Cooperate with Other Concerned Departments at All Levels to Raise
Awarenes of the Trade-off between Biodiversity Conservation and
Sustainable Development

Inclusiveness of all stakeholders is crucial for the sucokgsodiversity conservation.
All government agencies and departments at different hierarckied to be aware of the
national effort made in biodiversity conservation so that they can adjustdbheseaf actions in
line with conservation needs. Since this needs to be done all thiotineziewing the strengths
and weaknesses of conservation activities at all levels — natsuianational, district and
township — joint efforts should be made between the FD and thaiRjaDepartment for
cooperating with other concerned departments to raise awarehélss trade-offs between
biodiversity conservation and sustainable development.

5.1.3. Implement Focused Conservation Actions for Priority Species
Species-focused conservation is a major funding gap in Myanmar.stBikeholders
selected 48 Priority Species for species-focused conservatibite Wbme of these species
require specific conservation actions, to address their partmutaervation needs, the majority
fall into suites of species with common conservation needs, requeimmigar conservation
actions.

Within Myanmar, as elsewhere in the hotspot, many speciesg;ybanty those with a
high demand in trade, are undergoing significant declines, evenenses areas of suitable
habitat, and the "empty forest syndrome" is common throughout the colinéne is an urgent
need to address hunting and trade of many Priority Species. OtbatyP8pecies require
species-focused conservation because they are widely distributed @énsities, and can only
be conserved by addressing disturbance, habitat loss and other threats acresgdse

For many Priority Species, there is a need for greatlyroved information on their
status, distribution and ecology, as a guide to future conservatiorsefffor many Priority
Species, insufficient information is available about their distbutio allow appropriate
conservation measures to be taken, including revision of the national PAS.

The need for greatly improved information is not only limited t@ify Species but
there is also a need for baseline information on the status amibudish of all taxonomic
groups, to guide conservation planning. Some of this information wkecteal, through such
initiatives as theBotanical Exploration in Myanmar Projectcollaboration among the
Smithsonian Institution, the FD and Yangon University. Baseline irdbam on the distribution
and presence of butterflies, reptiles and amphibians has also been cotlestadefal years on a
countrywide basis by collaborations among CAS, the Smithsonianutiestitand the FD.
However, there remain a number of major gaps in baseline informaganding other taxa,
most significant of which, from a conservation planning perspectiva, 9evere shortage of
information on freshwater biodiversity in the country.

Many NGOs and academic institutions active in Myanmar hapergence and capacity
to implement species-focused conservation actions. Species-focuseatmsgresents many
opportunities for collaboration among national and international NG€sleaic institutions
and government institutions. In particular, there exist many opptesino both build on and
build up local capacity in species-focused conservation, as a lmsigtthining Species
Outcomes.
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5.1.3.1. Establish a Wildlife Trade Monitoring System for Priority SpeelsUse
the Results to Strengthen and Better Target Enforcement at National and
Regional Levels

Many Priority Species are severely threatened by hunting;hwisi usually, but not
always, driven by high demand from the international wildlife trémlenany cases, for example
Tiger, trade demand threatens to drive populations to extinction eveim WiAs (Rabinowitz
1998, Bennett and Rao 2002, Lynam 2003). For these species, therefore, diteohasevation
must be complemented by measures to reduce wildlife trade andyythalleviate pressure on
wild populations.

There is a need for a coordinated program of conservation actiores] at controlling
the trade in wildlife, with a particular focus on Priority Sigs. Some of the key actions
required must be taken by government, particularly revision and cenfent of wildlife
protection law and prosecution of offenders. At present, a wildhfeenforcement national task
force has been formed and functions to coordinate government agen@eser to control
wildlife trade. This task force needs to be further strengtheméerins of improving effective
communication, information sharing and building capacity of law enferaethe operational
level. An additional opportunity identified at the stakeholder workshogséastablish a wildlife
trade monitoring system for Priority Species, and use thétses strengthen and better target
enforcement at national and regional levels. The illegal wildidéele monitoring system has
been linking to ASEAN-WEN, and sharing information on the illegdtivge trade, which is
very useful in implementing more effective law enforcement acrose ginen:

5.1.3.2. Take Range-wide Conservation Actions for Certain Widely Dispersed
Priority Species

Seven Priority Species occur at low densities over large avéage-bellied Heron;
White-winged Duck; Sarus Crane; White-rumped Vulture; SlendedbNelture; Masked
Finfoot; and Lesser Adjutant. All of these are bird speciesacteristic of wetland and/or open
country habitats. While few of these species are specifitaigeted by hunters, they are often
threatened by disturbance or loss of key habitats, such as nestis@r feeding areas. While
some of these species may occur in PAs with significant popogatat least during certain
times of the year, few PAs are of sufficient size to na@nviable populations over the long
term. Consequently, in addition to site-based protection, these Yridpecies require
conservation actions throughout their ranges. These actions includdi@twrad awareness
raising among rural communities to encourage people not to dibeidpecies, and promotion
of grassroots participation in the conservation of key habitatssdtoe species, other actions
may be required, for instance supplementary feeding to resteeeBedepressed populations,
in the case of White-rumped Vulture and Slender-billed Vulture.

5.1.3.3. Conduct Status Surveys of Priority Species, Where There is a ddeed f
Information on Their Status, Distribution and Ecology, and Link Results to
Conservation Management

For five Priority Species, there has been no recently confirematd from the wild in
Myanmar: Hairy Rhinoceros; Lesser One-horned Rhinoceros; Anthéhgistrelle; Joffre’s
Pipistrelle; and Pink-headed Duck. The current information of thaiustand distribution are
greatly required before meaningful conservation actions for thembeataken. The priority
action for all of these species is to identify extant popuiati(if any remain), investigate their
status, ecology and threats, and feed the results into conservatiomglannoiuding, where
necessary, revision of the national PAS. Relatively small amafniavestment in status
surveys can potentially leverage significant additional resouacebd conservation of Priority
Species, thereby attaining Species Outcomes. The stakeholo@rswwended that status surveys
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are also a high priority for 34 other Priority Species. Whiletrobshese species are known to
occur at some sites in Myanmar, there is an urgent need faysuto identify additional sites

for each species, so that these can be placed under appropoigtetiqn. Such action is a

particularly high priority for turtle species, which are theead by trade-driven over-

exploitation throughout the country, and for which identification of a netwbdore areas that

can form the focus of intensive protection efforts would be an eakshtrt-term conservation

measure, while complementary actions to reduce pressure from the viiltliéetake effect.

5.1.3.4. Conduct Baseline Biodiversity Surveys for Selected Freshwater araka,
Apply Results to Conservation Planning

Freshwater species provide wetland products that are ktdicaany of the rural poor
throughout the Indo-Myanmar (Indo-Burma) Hotspot. Freshwater spamealso among the
most threatened in the country, as a result of unsustainable fishactces, and habitat
alteration and loss. However, the taxonomy, status and distributionestiwfater taxa in
Myanmar, as elsewhere in the region, are very little studied.

A lesson learned from experience elsewhere in mainland Sou#ks&ags that, because
the available scientific information on the status and distributiomeshwater biodiversity is
typically less comprehensive than that on terrestrial biodiyerie conservation needs of
freshwater biodiversity tend not to be taken fully into account duringetzeation planning. As
a result, the coverage of terrestrial ecosystems within naf#@ and networks of non-formal
conservation areas is generally much better than that of freshwatesteoctsyin Myanmar, it is
still possible to avoid repeating this mistake, by collectbaseline information on the
taxonomy, status and distribution of freshwater taxa and incorporatimgoitconservation
planning at a stage when the window of opportunity to expand the nationaisPAS open,
and while there are opportunities to integrate biodiversity consiolesainto the decision-
making processes of other policy sectors.

Baseline biodiversity inventories and status surveys are atyprfor all taxonomic
groups in Myanmar, not only freshwater taxa. However, survey andtoryeinitiatives are
already underway for plants and terrestrial vertebrates, madably the collaborative programs
of CAS, the Smithsonian Institution, the FD and Yangon UniversityeNesless, the status of
freshwater biodiversity remains largely unknown. In order to coordiefitets in Myanmar
with initiatives elsewhere in the region, the following freshwédga should be prioritized for
baseline surveys: fish, crustaceans, molluscs and odonates. Al arditstraint on baseline
surveys for freshwater taxa is the shortage of matenmlsspecialists. Therefore collaborative
initiatives to study existing collections, enable specialistsa¢cess collections and build
capacity among national specialists are at least as important smiedraollections.

5.1.4. Support Local NGOs and Academic Institutions to Engage in Biodiversity
Conservation
Despite limited funding opportunities and, until recently, limited ersagement and

support from the international conservation community, a small numbecadfNGOs active in
biodiversity conservation have emerged in Myanmar. Typically, theganizations benefit
from committed personnel and constructive relationships with governmkatsame can be
said for a number of local academic institutions, particularlgngdbn and Mandalay
Universities, which are beginning to develop programs in consernvaitidogy and are starting
to play a more active role in biodiversity conservation. Partnershithsnternational academic
institutions and NGOs can accelerate this process.

Local NGOs and academic institutions have limited experiemmk expertise in
developing and implementing international-donor-funded projects, and taagiding is
required in this area if the potential for these organizationske a leading role in future
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conservation initiatives in the country. Another need is for strong nkgwolr NGOs and
academic institutions, including both local and international orgamimat As well as
facilitating exchange of information and experience, and providing msuaport, such
networks could enable coordinated and collaborative conservation actidoulpdst where
each organization is able to contribute different skills and expese®tich networks could also
provide a mechanism for broadening the constituency for biodiversitgm@i®n in Myanmar,
through engaging grassroots organizations, development NGOs and privatesesgsines

5.1.4.1. Strengthen the Capacity of Local NGOs and Institutions to Develop and
Implement Conservation Projects

Although local NGOs and academic institutions in Myanmar harboy weaii-educated
and dedicated professionals, knowledge of international standardbiakiddg on sustainable
development is still required in strengthening the capacitpumber of local organizations,
including NGOs and academic institutions, have been involved in imptarge major
international-donor funded projects, and several of these organizatimes eméered into
informal or formal partnerships with international NGOs or agadeinstitutions. Such
collaborations have often involved the transfer of technical skitis finternational to local
organizations, particularly in the area of biodiversity survey. megd, however, the potential
to use these collaborations, as a way to strengthen the gapatiical NGOs and academic
institutions to develop and implement conservation projects, has not bsereélized. With
relatively modest funding, there are many opportunities for inieme@tNGOs and academic
institutions to actively strengthen the capacity of local orgéiois in such areas as
administration, financial management, proposal development, communicatiostrateic
planning. Such investments could be separate initiatives or they coolgéot of collaborative
projects with broader objectives.

5.1.4.2. Develop Mechanisms for Coordination and Information Sharing Among
NGOs and Academic Institutions Active in Myanmar

Each NGO and academic institution active in Myanmar has paticaleas of
programmatic focus and expertise. However, many of the majeatthto biodiversity in the
country can only be effectively addressed through coordinated progfatnaservation action
at several levels, from data collection and grassroots engagesh communities, through
institutional capacity building, to awareness raising and advocaaefasion makers. In order
to effectively address these threats, there is often a ndehtpthe skills and experience of
different organizations to bear in a coordinated function. Therésas aaneed for improved
communication among NGOs and academic institutions, to facilitkdemation exchange. For
instance, networks that linked grassroots organizations with Nig8&e at the national level
would be well positioned to monitor the impacts of land-use and developigeisions on
biodiversity, and feed the results into national-level advocacy. &lmil conservation
partnerships among NGOs, academic institutions and PA managédsec@ble sharing the
information of biodiversity, threats and conservation actions generatkd site level to guide
conservation actions at the national level, and facilitate moeetefé targeting of capacity
building for PA staff. Improved communication would also allow lesscasiézl by NGOs and
academic institutions to be shared with other organizations, so igtakes would be less likely
to be repeated and best practice approaches could be replisatgdeze. As well as improving
coordination and communication among organizations already engaged in |sibgiver
conservation, effective networks could also help to engage othemizagans. For instance,
development NGOs with experience in natural resource managementoromunity
empowerment could be engaged in site-based conservation initiativiés private businesses
could enter into NGO-corporate sector partnerships.
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5.1.4.3. Support the Development of Conservation Curricula at Local Academic
Institutions

A major constraint on the ability of local NGOs and acadensttutions to engage in
biodiversity conservation is the shortage of trained conservatioaigtsfield biologists in
Myanmar. This constraint arises from the lack of conservatiamrigaand education programs
in high schools and tertiary institutions. Very few students andaresers are interested in
conservation science or field biology, because wildlife trainmjl@odiversity conservation are
virtually non-existent from the teaching syllabus and they hemerble models to follow. The
shortage of suitably trained individuals is also a major factoribating to the low capacity of
government institutions responsible for managing the country’s biodiveMityle some
international academic institutions and NGOs, including CI and thehSomian Institution,
have already initiated some programs of graduate study and aesatilocal academic
institutions, there is a great need for a full overhaul of undergtacand graduate biological
science curricula, in order to equip the next generation of PAageas, field biologists and
conservationists with appropriate skills, and expose them to intemahtdeas and approaches.
The need for modern curricula on conservation biology is greatesarajoyi and Mandalay
Universities, which are most active in field biology, and the Unityersf Forestry at Yezin,
which is bearing graduated foresters who would eventually become PA managers.

5.1.5. Create Capacity to Coordinate Conservation Investment in Myanmar

The geographical, species and thematic priorities for consamviatrestment presented
in this document are determined by the current conservation situafibyanmar and available
information. These priorities are likely to change, even withi@ next few years, as the
conservation situation on the ground changes, and, especially, as moreaiitiorbecomes
available. It is essential that conservation investment in Myarsmasponsive to such changes,
so that new opportunities are taken, and redundant effort is avoided. Bodhithere is a need
for a mechanism to coordinate conservation investment, linked to aomogiprogram for
Conservation Outcomes. This would allow Investment Priorities tabgncally re-evaluated,
investment to be redirected to other priorities as Conservation i@escavere attained and
successful conservation approaches to be documented and replicated.

5.1.5.1. Initiate Standardized Monitoring Programs for Conservation Outcomes

Reliable information on the status of, the nature and severityestthrand the type and
effectiveness of conservation actions for globally threatenecdespeKBAs and conservation
corridors is essential to the success of a number of priority m@ti®® actions in Myanmar.
These include review and expansion of the national PAS, integratiobioodfversity
considerations into the decision-making processes of other sectdrirgeted advocacy and
awareness raising for key decision makers. Such informatioeeded to guide conservation
investments in the country, and ensure that limited conservatiorreesoemain focused on the
highest geographical, species and thematic priorities. Monit@ingonservation Outcomes
allows conservation success to be measured, which can help to éeadditjonal resources for
conservation efforts in the country.

Baseline data are already available for some Conservation GagdonMyanmar, and
additional data will be generated through status surveys of Pri&pigies, baseline surveys of
freshwater biodiversity and other initiatives. Monitoring prograrescarrently in place for only
a handful of Species and Site Outcomes, and these are not dizediar effectively linked to
conservation planning and advocacy at the national level. There isl éoneéiate standardized
programs for monitoring Conservation Outcomes, following the PressatefS¢sponse model.
Standardized protocols for site-based monitoring already exist,cardl loe adopted for use in
Myanmar, such as the PA Management Effectiveness Trackingdeeeloped by the World
Bank and WWF (Stoltoret al. 2003). However, standardized protocols may need to be
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developed for monitoring Species and Corridor Outcomes. To ensure cbitifyaraonitoring
programs developed in Myanmar should be compatible with those being develepetere in
the Indo-Myanmar (Indo-Burma) Hotspot. As far as possible, monitstiogld be integrated
into other conservation initiatives, and not be a standalone activithidrway, there will be
greater opportunities to link monitoring results to site managemenservation planning and
advocacy. There is a need to develop monitoring programs jointty thwt FD, in order to
facilitate sharing of information and to form a basis for collabee action. Networks of NGOs
and academic institutions organizations could also play an importantirroteonitoring
Conservation Outcomes, by providing a link between grassroots datdiooli®ed engagement
in policy and planning processes at national and sub-national levels.

5.1.5.2. Establish a Mechanism to Manage Information on Conservation Outcomes
and Investment Priorities, Coordinate Conservation Actions, and Leverage
Additional Funding

During the preparation of this document, most of the stakeholderslismhthe need for
conservation investments in Myanmar to be coordinated, in order tonmaxiheir impact. An
essential precondition for effective coordination of conservation timesgs is the availability
of reliable and up-to-date information on Conservation Outcomes and nrergsPriorities.
While standardized monitoring programs will generate such irghom, it needs to be collated
and evaluated, and to use the results to reach a consensus on consprvati@ms among
NGOs, academic institutions, government institutions and donor agencids. sWth a
consensus in place, conservation actions by different organizationee caordinated, both at
the national level and within individual Priority Corridors. Another intgat function of a
coordination mechanism would be engaging NGOs and academicitiogast in biodiversity
conservation, by making them aware of funding opportunities, identifying typytes for
capacity building, and building partnerships. Such a mechanism coal@dlss a focal point
for donors wishing to invest in conservation in Myanmar, and could plagnporiant role in
actively leverage additional funding.

If sufficient resources are available, the coordination meamawii be able to provide
small amounts of investment directly to local NGOs, acadensiitutions and individuals, to
enable them to undertake small scale, cost effective init&tisech as piloting innovative
approaches to conservation, or conducting targeted research. In additionsnsalt-scale
financial support could be used to strengthen the capacity of MG&s and academic
institutions, for instance by enabling individuals to attend training sesuror funding the
preparation of technical manuals.

5.1.6. Enhance Capacity for Participatory In-situ and Ex-situ Conservation of
Agriculture, Livestock and Fishery Biodiversity, and Genetic Resoukt@nagement
To some extent, sectoral activities have been implemented inremgsagriculture,
livestock and fishery biodiversity, and genetic resource managementyannhar. What is
needed for effective biodiversity conservation is to scale up tiséngxactivities and introduce
participatory development into these activities.

5.1.6.1. Upgrading National Seed Bank and PGR Management

There is a need to upgrade the facility and equipment of the nasieedlbank that was
established by the Department of Agriculture Research (DARthe Central Agriculture
Research Institute (CARI) in Yezin, Pyinmana. Human resouraee been developed within
DAR for effective operation of the National Seed Bank and genedisuree management.
Human resources need to be developed further for sustaining @hen& Seed Bank’s
performance.
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5.1.6.2. Initiate Participatory Variety Selection and On-farm Conservation and
Sustainable Use

In conjunction with the PGR management activities carried out AR, participatory
variety selection should be initiated at the community levelderoio promote the conservation
of local seeds that are important for local consumption and pdkerda@aptive to climate
change. DAR should collaborate with other organizations, instituteN&@k in this respect
for conducting participatory exercises at the grassroots levelfa@n trials should also be
initiated in cooperation with local farmers in order to examhe performance of the local
varieties selected. Depending on the result, a plan should be devedopkd flevelopment of
local varieties and biodiversity conservation.

5.1.6.3. Micro-credit Scheme for Participatory In-situ Conservation of [Btme
Animal Breeds

At present, the Livestock Breeding and Veterinary Departiastbeen implementing
in-situ conservation of domestic animal breeddings that are corsidedangered in Myanmar.
To scale up this activity, a micro-credit facility should bevedeped in consultation with
appropriate commercial or government banks.

5.1.6.4. Establish Livestock Gene Bank

Similar to the MOAI, the MOLF should also make an effortdtablish a livestock Gene
Bank for promoting both in-situ and ex-situ conservation of livestockdbrge whose
populations are declining. They should collaborate with international tetlagencies such as
FAO and JICA for obtaining technical assistance to implement this activity.

5.1.6.5. Initiate Community Based Fishery Resource Conservation and Development

In cooperation with the WCS, the DOF has initiated community basgsdlversity
conservation of the Ayeyawady Dolphin in the upper section of the AwsdyaRiver. Similar
efforts should be made for other important species and habitats that will impresernation of
fish diversity. Participatory biodiversity conservation of mariunélés, coral reefs, etc. would be
a good start for this initiative.

5.1.7. Expedite the Process of Implementing National Biosafety Framework

A National Biosafety Framework has been developed in recerds gadrwill be enacted
under the Biosafety Law. As Myanmar is within the transitiongaeof political reform, the
legislative process of the Biosafety Law is somewhat delapeds, attempts need to be made
for expediting the process of implementing national biosafetydveork and forming an inter-
ministerial task force for policy advocacy, capacity building, puldigareness raising,
systematic joint research study and assessment, and the developare early warning system
for biosafety.

5.1.7.1. Form an Inter-ministerial Task Force for Biosafety

According to the draft National Biosafety Framework, iteiguired to set up the national
biosafety committee as a competent authority to implement treateity Law. Representatives
from the MOECAF, MOLF, MOAI, Ministry of Science and Technology,nigtry of
Commerce and Ministry of Health are supposed to be involved in thendhtBiosafety
Committee. The committee will undertake the necessary mesasuasicularly regulating the
use of genetically modified organisms and other materialsriagtpotentially have a negative
impact on biosafety and human health. Technical protocols, standards,@nisst@rocedures
should be developed for undertaking regulatory measures for biosafetsefdre, there is a
need to form the task force in advance, composed of technicatisgdeom various ministries
in order to facilitate the process of enacting Biosafety Lawvell as developing the regulatory
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measures and procedures ahead. The MOECAF and the MOAI should leda: ta form an
inter-ministerial task force for this purpose.

5.1.7.2.  Advocate for Enacting National Biosafety Law

The inter-ministerial task force mentioned in sub-section 5.1.7.1 should tak
responsibility in advocating to concerned authorities to expedite the procasscting National
Biosafety Law. The technical round table discussion and communicatitn concerned
legislative bodies are important to take place on a regular dagisoncerted effort is needed
for facilitating this process.

5.1.7.3.  Capacity Building of Concerned Government Agencies on Biosafety

Since biosafety is relatively new to Myanmar, it will regubbuilding the capacity of
staff from concerned agencies and departments. The inter-ministeriédrzsishould develop a
set of guidelines for technical and management aspects of regulating bigs#fetgountry and
training should be given to agencies involved.

5.1.7.4 Initiate National Database and Early Warning System on Biosafety

In recent years, capacity has been built in Myanmar to cothbdtansboundary issues
of communicable diseases that are found in chickens and pigs. What is needed forrine iong
to establish an early warning system for effective biosafegasures and this requires
developing a national database and information network that can bedutdizievelop an early
warning system. The inter-ministerial task force should ale® tasponsibility in designing the
database and piloting the early warning system.

5.1.8. Promote the Initiative to Manage IAS
Little has been done so far on controlling the invasive alien sp@é&) that have an
impact on livelihood and environment. However, experiences from worldwgldights the
needs of actions to tackle the negative impacts of IAS on tine r@odiversity, environment
and livelihoods in Myanmar. Therefore, NBSAP strongly sees thel mee undertaking
initiatives for managing IAS in order to reduce the negatiyeaitts of IAS. In this respect, two
priorities for interventions are set for formulating related progrardsaativities.

5.1.8.1. Commission a Joint Assessment Study on IAS

As mentioned in the earlier section of 3.8 of this NBSAP, Iil&known about the
existence of IAS, its pathways, and associated impacts onlil@ddloods and the environment
in Myanmar. A few studies were undertaken by the Forest Risawstitute on forestry related
plant species but many other species, that might potentiallysbeiatked with the agriculture,
livestock and fishery sectors, remain largely unknown. Therefore therneed to commission
a comprehensive study, with a joint-effort by the concerned messbn this matter. The
MOECAF should take a lead in facilitating the study.

5.1.8.2. Develop Guidelines for Managing IAS and Monitor Pathways and Trends of
IAS

Following the comprehensive study jointly conducted by various messtguidelines
for how these IAS to be controlled and managed, for reducing gsociated negative impacts
on humans and environment should be developed. These guidelines should roasalisdeto
all concerned patrties for follow up actions for managing I1ASa ground level. At the same
time, inter-ministerial coordination should be sought to develop a mawteystem for IAS. So
far, plants, pests and living organisms imported or transportedrylaral and water routes are
inspected at the point of entry but the functionality of phyto-santtlgrance by existing laws
in the agriculture and livestock sector are still needed. Howeliere tis no clear legal
framework and inspection mechanism for forest plant and wildlifeispeTherefore, efforts
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should be made to improve the existing monitoring and control mechanisiAS dbr forest
plant and wildlife species as well.

5.1.8.3.  Support Local Initiatives and Innovations to Reduce the Associated Begativ
Impact on Environment and Livelihoods

There are some initiatives by local entrepreneurs to usesp&sies like water hyacinth
for making furniture and decorative products. This sort of innovation &hbal further
encouraged and supported for wider implementation. Participatoryn aets@arch should be
developed in collaboration with the private sector and interesteddogahunities and findings
should be disseminated to the public for wider use and application.

5.1.9. Facilitate the Legislative Process of Environmental Protection andiEommental
Impact Assessment
Myanmar has already drafted the National Environmental Law rémgulating

environmental quality, and assuring effective environmental protectiah kAodiversity
conservation. While still preparing to enact the National Envirotiahd.aw, there is a need to
develop the environmental quality standards and regulatory measussgdrcing this law. The
NBSAP needs to formulate a strategy for promulgating theftedt environmental law.
Considering the constraints and potentials under the given socio-patiticditions, the best
strategy is fostering a collective institutional entity &wifitate the process of environmental
protection and environmental impact assessment.

5.1.9.1. Form an Inter-ministerial Task Force for National Environmental Legal
Framework

Similar to the task force mentioned in section 5.1.7.1, an inter-ministask force for
the national environmental legal framework should be set up by ingluble representatives
from various ministries. Experts from NGOs and academidutistns should also be included
in the task force. This is preparatory work in order to faaditae legislative process as well as
to build capacity for law enforcement. The MOECAF should takedifeormation of such an
institutional entity.

5.1.9.2.  Advocate for Enacting National Environmental Law

The National Environmental Law has been drafted and it was glteaknically passed
by the Office of Attorney General. An inter-ministeriagkgorce is to take a lead for reviewing
the drafted law again for necessary adjustments and amendmdrgsctompatible with the
emergence of the decentralized public administration. Thexisadsa need to provide technical
expertise to the central government in order to get approvahdyparliament, the highest
legislative body in Myanmar under the 2008 National Constitution. Iniaddadvocacy is also
required at the sub-national level in order to enhance awareness andtantieg of
stakeholders from regional government.

5.1.9.3. Development of Regulator Measures for Environmental Impact Assessment

To assure biodiversity and environmental sustainability, the conductvibemental
impact assessment (EIA) should be a compulsory requirement fortyary of business,
development project and activities before launching operations. Taledlelggation for an EIA
can only be made compulsory when the National Environmental Law ¢seenand enforced.
While attempts are made to facilitate the process of egattten National Environmental Law,
development of certain technical elements should be done in paralleitekmministerial task
force should take the lead in developing environmental quality standardsitoring
mechanisms, stepwise procedures for environmental quality enhanc@oetnolling air and
water pollution, toxification and soil contamination) and a set of ¢jneke for enforcing
regulatory measures.



NBSAP Myanmar
91

5.1.9.4. Build Capacity for the Conduct of EIA and Pollution Control

To have effective law enforcement after enacting the NdtiBnaironmental Law, it is
essential to strengthen the in-house capacity of government egdncbe able to regulate
environmental quality and the EIA process. At present, the instialtcapacity is not high, and
strenuous effort is needed to invest in building capacity for envimtainenanagement.
Collaboration with international organizations is needed to get te¢ramdafinancial support
for building the capacity of managing the environment effectivelyhatnational and local
levels. Since capacity is not built over night, it is prudent to start the proiceapacity building
as soon as possible for environmental security and biodiversity conservation.

5.1.10. Enhance Communication, Education and Public Awareness on Biodiversity
Conservation
Obviously, people’s participation is a key to the success of biodivergnservation

activities. It is difficult to get people’s active participatiunless people are properly aware of
and educated on the importance of biodiversity conservation for sustatheidéopment.
People will only be aware of changing their attitude for eoneg biodiversity when they
clearly realize the importance of biodiversity in fulfillingpeir short-term and long-term
livelihood needs. Therefore, enhancing communication, education and publienassron
biodiversity conservation in relation to livelihood needs should be @giradirection for the
NBSAP; especially for conservation investments in the medium and long-tenevicak.

5.1.10.1. Develop Information, Education and Communication Materials

To enhance public awareness on biodiversity conservation, a gréateissheeded to
sort out the important messages about conservation in responding teedtle of various
audiences across the nation. This really requires assessingfdhmation needs of various
audiences and targeting the most effective communication channelgenf@ancing the
understanding of the messages disseminated. Development of imdormetlucation and
communication materials should be done based on the information needppogdriate
communication methods and channels. The MOECAF should strongly takedainea
coordinating with NGOs, academic institutions and public media indhse for effective
communication on biodiversity conservation.

5.1.10.2. Networking and Capacity Building for Public Awareness

Among many communication channels, inter personal communication stéinbke
most effective mode and channel for effective communication on birsdixeThis is because
the majority of people are living in rural and remote aread their access to advanced
communication channels such as TV and Internet are still limiteetefore, the development of
an information and communication network is important while building tpaaty of social
mobilizers for conducting public awareness raising campaigns tiatlds be taken into
consideration for effective communication. In this respect, a nati@val committee for
environmental conservation would play a crucial role in facilitattmgprocess of this important
task, especially in coordination with NGOs, public media and the private sector.

5.1.10.3. Support Public Awareness Raising Programs

To enhance public awareness on biodiversity conservation, investmend bleoodade
for conducting public awareness raising programs nationwide. Thieselds seek the
opportunity of working together with international development agetigedJNDP, JICA and
DFID for making support available to local actors who would likeatwycout public awareness
raising activity at the community level. National public awas=nprograms should also be
launched in via national TV and Radio.
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5.2. NATIONAL BIODIVERSITY ACTION PLAN (2011-2030)

For effective conservation, medium term framework actions aeelete for various
sectoral interventions for biodiversity conservation. Pursuit of sizik development as
guided by the Myanmar National Environmental Policy and Myanmamdaye?1l, which
contribute to the biodiversity conservation directly and indirectlyat@mpt is also made to
develop a set of action plans by various sectors based on tiegistigutlay set above and the
recommendations that have been laid down in developing the NSDS for Myanmar.

5.2.1. Five-year Action Plan Toward Sustainable Forest Management
With the major focus on ensuring sustainability of forest resouretrs for the present
and future generations, the following activities need to be comphathth the next five-year
implementation framework including on-going activities:

1. Determine the Annual Allowable Cut (AAC) based on the needs ofhttnegmng socio-
economic, environmental and silvicultural considerations and limit hargest timber
of all species to the specified AAC.

2. Monitor prescriptions in forest working plans for sustainable forest manageme

3. Provide a mechanism for involvement of international/local institutiolosal
communities and NGOs, in forest planning, implementation, and evaluation.

4. Conduct Environmental Impact Assessment (EIA) of forestry projects.
5. Endorse and implement the National Code of Harvesting.

6. Impose effective law enforcement against encroachment, poadlisig)ogging and
illegal extraction of forest products and effective monitoringngl international
boundaries against illegal trade of forest products, wildlife, etc.

7. Reforest watershed areas to restore forest cover in critical waisrshe

8. Establish a mechanism for benefit sharing in community forgatograms through
preparation of statutory agreements and other legislative supports.
5.2.2. Five-year Action Plan Toward Sustainable Wildlife Conservation and Rtete
Area Management
With the major focus on promoting In-situ conservation and effectildifsimanagement,
the following activities are aimed to be implemented within the next fivesyear

1. Promote conservation education programs.

2. Introduce buffer zone management in peripheral areas around PAchitveathe
harmonization between sustainability of biodiversity and sustainabldogevent of
local communities.

3. Strengthen ex-situ conservation and research roles of botanic and zoologleakgar

4. Conduct status surveys of priority species, studying their lision and link results to
conservation management.

5. Check loss of biodiversity outside PAs.

6. Strengthen conservation and management of biological diversity and promoteatlstai
use of biological resources in line with the CBD and national policies.

7. Promote local communities participation in biodiversity conservatiah aonsider the
benefits of local people in management to increase the positivgppenseand attitudes
towards PAs and biodiversity conservation.

8. Monitor the ongoing process of NBSAP and implement it with paedton of all
stakeholders.

9. Promote regional coordination to protect the AHPs.
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10.Collaborate with India, China, Thailand, Bangladesh and the CITESt®igsato
monitor illegal trade of forest and wildlife products along international bowexlari

11.Implement priority needs for mammals, reptiles, amphibians, birds and plants.
12.Monitor the impact of IAS on biodiversity.
13.Develop measures for managing IAS.

5.2.3. Five-year Action Plan Toward Sustainable Freshwater Resource Managemen
With the focus of enhancing management of integrated water cesoand aquatic
ecosystems including wetlands, the following activities are toripdemented within the next
five years:

1. Implement integrated water resource management using a river basincapproa
Promote river training activities.

Establish proper sewage treatment systems.

Construct wastewater treatment facilities in selected cities aad.ar
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List more wetlands in the ASEAN’s wetlands of international importance.
6. Increase participation in water resources program of the Mekong RiveniSsion.

5.2.4. Five-year Action Plan Toward Sustainable Management of Coastal, Marine and
Island ecosystemsn
With the focus of enhancing conservation of coastal, marine and istasgseems and
the sustainable harvesting of marine living resources, the folgpvactivities are to be
implemented within the next five years:

1. Protect and check environmental damage to coastal areas of Myanmar.
2. Stop fishing for species at risk until they are restored to their normal numistesus:.

3. Ban destructive fishing practices such as dynamiting, poigpelactrocution, and using
unauthorized fishing methods and gears; develop new practices to replace them.

4. Conduct constant patrols and encourage research and long-term monitoring of
unauthorized fishing.

5. Establish a coastal and marine research centre using univarsigrine science as a
nucleus.

6. Conduct a survey of fish diversity.

7. Develop participatory approaches for community based fishery nes@monservation
and management.

5.2.5. Five-year Action Plan Toward Sustainable Management of Land Resources
Major threats to biodiversity and environmental protection are syrorajated to
mismanagement of land resources. Thus, it is critical to matiegdand resources on a
sustainable basis and, with the focus on strengthening land use pokegntong land
degradation and desertification, and promoting integrated mountain devalofime following
activities are to be implemented within the next five years:

1. Adopt a well-defined or clear-cut land use policy aiming atasnigble development and
ensuring environmental sustainability.

2. Formulate an integrated land use plan that takes into consideraiimmahatiorities and
goals based on scientifically categorized different land uses.

3. Establish a National Land Use Commission.
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4. Practice EIA on conversion of land resources.

5. Increase knowledge of desert and mountain ecosystems and igertafy most at risk
from floods, soil erosion, etc.

6. Encourage proper water management in the dry zone.
7. Promote the practising of permanent agriculture in shifting cultivationtaffecea.

5.2.6. Five-year Action Plan Toward Sustainable Management of Agriculture, sigek
and Fisheries (Linking with Agriculture and Livestock Biodiversity)
With the focus on improving sustainable food security, the followingites are to be
implemented within the next five years:

1. Conduct environmental analysis as part of land use planning to ensure that
environmentally valuable lands and sensitive areas are not encraachadagriculture
expansion and thus avoiding adverse environmental impacts.

2. Stop unsustainable agricultural and other land uses leading to ddfongstoil
degradation and desertification and develop appropriate sustainabl@gfasystems
such as sloping agricultural land technology (SALT), practisingogp@ate cropping
patterns, and take measures to implement them.

3. Monitor the use of chemical fertilizers and pesticides to presecessive overuse and
soil and water pollution as well as destructive fishing practices.

Drive enforcement of laws, order, rules and regulations in fisheries.

Promote protection of fisheries in sustainable development.

Conduct research on sustainable means of food production, processing and utilization.
Provide farmer-to-farmer technical extension services for sustairdaleofoduction.
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Drive increased agricultural production by raising productivity oistexy lands rather
than through opening up of new lands.

9. Develop activities related to sustainable pasture land use.
10.Commission a study on genetic diversity and conservation for local livestock breeds.
11.Promote organic farming and develop a national standard for certification.

12.Strengthen the institutional capacity and facility for natioe&dsand gene bank at the
DAR, Yezin.

13.Create public awareness for PGR conservation.
14.Developsui generissystem for protecting Myanmar’'s PGR.

5.2.7. Five-year Action Plan Toward Sustainable Ecotourism
Ecotourism has impacted negatively or positively on biodiversityezgagson. Thus, it
is essential to ensure the sustainable management of ecotolisuollowing activities are to
be implemented within the next five years:

1. Introduce conservation awareness and environmental education into |ldt®isyof
tourism related courses conducted by the Ministry of Hotels andshoMOHT) and
other relevant ministries.

2. Develop an ecotourism policy that ensures benefits for local communities.

3. Train FD’s staff to understand the essence of ecotourism dsawelhe needs of
ecotourism operations in order to ensure the supporting of ecotourism for conservatio
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4. Include visitor programs with conservation issues to promote ca@igervawareness
rather than just facilitating recreational activities.

5. Encourage private tour operators to undertake day-to-day ecotourisitiegcabiding
by the rules and regulations of the PAs.

5.2.8. Five-year Action Plan Toward Enhancing Environmental Quality Managamh and
Biosafety
With the focus on enhancing environmental quality management and etyo$af
sustainable livelihood and human health, the following activitiescale implemented within
the next five years:

1. Set up a special task force for facilitating environmental iyju@hanagement and
biosafety.

2. Enact the drafted Myanmar Environmental Protection Law.

3. Develop national air quality standard taking into consideration theroemrental
standard in other ASEAN countries.

4. Promote air pollution monitoring sites.
5. Encourage training for technical persons on air quality management.

6. Develop public awareness to promote community involvement in monitoring and
disposal of domestic wastes.

7. Strengthen sewage management systems and sewage trelimdotmestic waste,
especially in big cities.

8. Network with other ASEAN countries for sharing cleaner production technologies

9. Educate the general public to promote environmentally sound waste enzrag
including waste reduction, recycling and composting.

10. Promote water quality management.

11.Promote people awareness on PoPs.

12.Enforce the Conservation of Water Resources and Rivers Law enacted in 2006.
13. Cooperate in carrying out River Water Qualities for ASEAN countries.

14. Advocate for enacting Biosafety Law.

15. Conduct training on biosafety.

16. Raise public awareness on biosafety and food safety.

5.2.9. Five-year Action Plan Toward Sustainable Management for Mineral Resource
Utilization
With the focus on improving environmentally sound mining and mineral piogess
operations for environmental safeguards, the following activitiesabe implemented within
the next five years:

1. Introduce EIA during exploration work.

Undertake pilot projects for protection, rehabilitation and reclamation of miniag.are
Upgrade technical skills of those involved in mining operations.

Assign experts for effective monitoring systems.
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Identify appropriate locations for solid waste management.
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CHAPTER 6: MECHANISMS FOR AN EFFECTIVE NBSAP

6.1. Institutional Mechanisms for Coordination and Implementation of Biodivesity
Conservation

Efficient institutional mechanisms are needed for the effectmplementation of
biodiversity conservation as outlined in this NBSAP. Within the givaaiospolitical situation
of the country, a national level committee should be immediatelyedito oversee the progress
made in implementation of NBSAP activities. A specific comeeitinust be organized to
oversee and monitor the Myanmar NBSAP actions. As appropriaté&amatic sub-committees
should be formed for enhancing intersectoral coordination among thengwm@rministries and
departments. For each of the government agencies, which are dismsilibe responsible
institutions for implementing the biodiversity conservation stratégig required to appoint a
focal point for coordinating matters related to biodiversity conservaFor the main agencies
concerned with biodiversity conservation, e.g. MOAI, MOLF, it mayrdmpiired to set up an
internal biodiversity unit within the structure of the organizationorder to ascertain the
progress of implementation. The major agencies responsible fornrapleg the strategic
direction of the NBSAP are mentioned in Table 23.

Table 23.Responsible Institutions for Implementing Strategy for Biodiversity Geatsen.

Strategic Directions Responsible Institution for Implementation of
Strategy and Development of Appropriate Programs
and Projects

1. Strengthen conservation of Priority Sites FD, DOF, LBVD, SLRD, GeAdralnistration
Department (GAD), Office of Attorney General (OAG),
Academic institutions and NGOs

2. Mainstream biodiversity into other policy MOECAF, MOAI, MOLF, Ministry of National

sectors Planning and Economic Development (MONPED) and
GAD
3. Implement focused conservation actions foMember organizations of Wildlife Law Enforcement
Priority Species National Task Force, FD, DOF, Academic Institutions
and NGOs
4. Support local NGOs and academic MOECAF, MOAI and MOLF
institutions to engage in biodiversity
conservation

5. Create capacity to coordinate conservationMOECAF, MONPED, Academic Institutions and
investment in Myanmar NGOs

6. Scale up the implementation of participatc MOAI and MOLF
in-situ and ex-situ conservation of
agriculture, livestock and fishery
biodiversity and genetic resource
management

7. Expedite the process of implementing MOECAF, MOAI, MOLF, OAG, Ministry of Health
national biosafety framework (MOH) and NGOs

8. Promote the initiative to manage IAS MOECAF, MOAI, MOLF and Academic & Research
Institutions
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Table 23. Responsible Institution for Implementing Strategy for Biodiversiignservation
(Cont'd).
Strategic Directions Responsible Institution for Implementation of

Strategy and Development of Appropriate Programs
and Projects

9. Facilitate the legislative process of OAG, MOECAF, MOAI, MOLF, Ministry of Transport
environmental protection and environmentgdMOT) and NGOs
impact assessment

10. Enhance communication, education and MOECAF, MOAI, MOLF, Ministry of Information
public awareness on biodiversity (MOINFO), Academic Institutions and NGOs
conservation

For implementation of the medium term framework for sustainablelajgwent in
relation to biodiversity conservation, the agencies responsible scall in Table 24. At the
local level, local authorities are important for influencing dffec implementation. These
authorities could participate in the sub-national committees ofahenal level committee for
environmental conservation and could take a lead in their respectiansefor enhancing
coordination.

Table 24.Agencies Responsible for Implementing Medium Term Framework Action.

No. Sustainable development framework Lead institution Collaborative institution

action
Sustainable forest management MOECAF MOAI and NGOs
Sustainable wildlife conservation anc MOECAF MOE, MOINFO,
protected area management Academic Institutions and
NGOs
3 Sustainable freshwater resource City Development  MOAI, MOT and NGOs
management Committees, MOBA

4 Sustainable management of coastal, MOECAF, MOLF  MOT, MOE and NGOs
marine and island ecosystem

5 Sustainable management of land MOAI MOECAF, MOLF and
resources NGOs

6 Sustainable management of MOAI, MOLF MOECAF and NGOs
agriculture, livestock and fisheries

7 Sustainable ecotourism MOHT, MOECAF MOBA, MOINFO,

Ministry of Culture
(MOCU) and NGOs

8 Enhancing environmental quality MOI, Ministry of Rail
management and bio-safety Transportation (MORT),
Ministry of Energy
(MOEN), Ministry of
Mines (MOM), MOAI,
MOECAF, NGOs and
MOLF

9 Sustainable management for mineral MOM
resource utilization
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Moreover, it is also necessary to seek opportunities for enhamcoglination with
international development agencies on a multi-lateral and bildiasss. In particular, effort
should be made for Myanmar to actively participate in the regemaronmental conservation
work of ASEAN and the Greater Mekong Sub-region. The relationsitiptie United Nations
agencies is also to be maintained for continued collaboration on biodiwemditenvironmental
conservation matters of mutual interest.

6.2. Monitoring and Evaluation of NBSAP

At present, the system of Environmental Performance AssesqEEA) has been
developed and practised for the monitoring and evaluation of the edfieetis and efficiency of
government policies and programs on addressing the most criticals isg environmental
concern. Currently, there are eight environmental issues, namglgefdrestation, (2) land
degradation, (3) threats to biological diversity, (4) water resoaranagement, (5) solid waste
management, (6) air pollution, (7) the impact of mining operations onoanvant and (8)
climate change. A set of actions, states and measured indi¢catsrdeen developed for
monitoring the status of the issues concerned and for examinirgélagacy of the influences
over reducing negative impacts. This is found to be very relevahethiBSAP, especially for
the monitoring and evaluation of performance in biodiversity conservatitre atational and
sub-national level. Since this EPA exercise is to be carried out aar@gpervals, it fits with the
need for reviewing the progress and failure of implementingNB&AP to improve the
biodiversity status in Myanmar. The responsible institution for Efs exercise would be the
taskforce formed by the national level environmental conservatiommatee composed of
various stakeholders. What is needed for comprehensive monitoring and tiemaloa
biodiversity conservation is to streamline the development of arfere relevant indicators to
the NBSAP activities in addition to presently used ones such desh®f critical ecosystems
and habitat, the percentage of global threatened species in Mydhnenpercentage of PAs over
total land extent, the percentage of forest cover over total land ,eatehthe percentage of
expenditure on forest management and biodiversity conservation.

6.3. Sustainability of Actions under Myanmar NBSAP

Without political will, budget allocation and institutional commitmeittwon’'t be
possible to continue the efforts made in conserving biological diyensMyanmar. In spite of
responding to conservation issues on ad hoc basic, it is essewtiehte the enabling working
environment for addressing the issues consistently in the long rurefdieerit is necessary to
submit the NBSAP to the highest legislative body of parliarfartheir approval on the course
of actions and budget allocation for implementation. Therefore, timnahsteering committee
of NBSAP should make strenuous efforts to submit the NBSAP reptigher authorities of
the present administration for their approval and consensus. The N&®ARI go through the
legislative process in parliament so they can endorse thegstratirection and priorities for
intervention. This will help the concerned implementation agenciesvieagefuture programs
and projects as well as to secure future budget approval from the legibtzdies.

In addition, stakeholder consultation is required at the local levehthance awareness
and understanding of local authorities and society on the components &PN&S® their
responsibilities for mobilizing society to increase participatiobiodiversity conservation. As
NBSAP is not a one off exercise, it requires creating a psooé reviewing and updating its
situation by analyzing biodiversity status in the country and reflatmg strategy and priorities
according to the needs and changes in socio-economic and biophysical conditions.

In the meantime, partnerships need to be developed with private biesngstl as with
international development agencies to increase conservation invesaméntollaborative
management. Due to information gaps, limited capacity and resoonstraints, the present
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NBSAP would not necessarily integrate with the national taigelise with achieving global

targets on biodiversity conservation. However, the quality of the NBS#Rld be improved

gradually in compliance with the global targets to be met. Althoughnot comprehensive,

formulation of this NBSAP is ground breaking for the tradition and wedf environmental

conservation in Myanmar. This process is shifting away fronosddntervention to a multi-

sectoral approach for holistic biological diversity conservationraadagement. Keeping this
momentum towards this paradigm shift will definitely contributeéh® outputs and outcomes
expected by the NBSAP.
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No. Common names Scientific names Status Population trend
Mammals

1 Surmratran Rhinocerc Dicerohinus sumatrens Critically Endangerel Decreasing
2 Javan Rhinoceri Rhinoceros sondaic Critically Endangerer Unknowr
3 Dhole Cuon alpinu Endangere: Decreasing
4 Asian Elephar Elephas maximi Endangere: Decreasinc
5 Greater Marmoset R Hapalomys longicaudat Endangere: Decreasing
6 Western Hoolock Gibhbc Hoolock hooloc Endangere: Decreasin¢
7 Lar Gibbor Hylobates la Endangere: Decreasing
8 Sunda Pangol Manis javanici Endangere: Decreasing
9 Chinese Pngolin Manis pentadacty! Endangere: Decreasing
1C Black Musk Dee Moschus fusct Endangere: Decreasing
11 Tiget Panthera tigris Endangere: Decreasing
12 Fishing Ca Prionailurus viverrinu: Endangere: Decreasing
13 Eld’'s Dee Rucervus eld Endangere: Decreasing
14 Malayan Tapi Tapirus indicu Endangere: Decreasing
15 Indochinese Lutur Trachypithecus germai Endangere: Decreasing
1€ Phayr¢s Leatmonke) Trachypittecus phayre Endangere: Decreasing
17 Shortridge’s Langt Trachypithecus shortridg  Endangere: Decreasing
18 Red Pand Ailurus fulgen Vulnerable Decreasing
19 Asian Small-clawed Otte Aonyx cinere Vulnerable Decreasing
2C Binturonc Arctictis binturong Vulnerable Decreasinc
21 Blue Whale Balaenoptera muscul Vulnerable Decreasing
22 Gaul Bosgaurus Vulnerable Decreasinc
23 Banteny Bos avanicu: Vulnerable Decreasing
24 Indian Water Buffal Babulus arne Vulnerable Decreasin
25 Takin Budorcus taxicolc Vulnerable Decreasing
2€ Hog-nosed Be Craseonycteris thonglongy Vulnerable Decreasing
27 Sun Bes Helarctos malayant Vulnerable Decreasing
28 Banded Civi Hemilagus derbyani Vulnerable Decreasing
29 Eastern loolock Gibbol Hoolock leuconed: Vulnerable Decreasing
3C Smoott-coated Otte Lutrolage perspicillat Vulnerable Decreasin¢
31 Stumg-tailed Macaqu Macaca arctoide Vulnerable Decreasing
32 Northern Pi-tailed Macaqu Macaca leonin Vulnerable Decreasing
33 Red Gore Naemorhedus bayle Vulnerable Decreasing
34 Chinese Gori Naemorhedus grise Vulnerable Decreasing
35 Clouded Leopat Neofelis nebulos Vulnerable Decreasing
3€ Finless Porpois Neophocaena phocaenoir  Vulnerable Decreasing
37 Bengal Slow Lori Nycticebus bengalen Vulnerable Decreasing
38 Irrawaddy Dolphil Orcaella brevirostri: Vulnerable Decreasing
3¢ Marbled Ca Pardofelis marmorat Vulnerable Decreasing
4C Temmincl's Flying Squirre ~ Petinomys setost Vulnerable Decreasing
41 Vorderman''s Flying Squirre Petinomys vordermani Vulnerable Decreasing
42 Samba Rusa unicolc Vulnerable Decreasing
43 Capped Langt Trachypithecus pileat Vulnerable Decreasing
44 Himalayan Black Bei Ursus thibtanus Vulnerable Decreasing
45 Large-spotted Cive Viverra megaspil Vulnerable Decreasing
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Annex 3. List of Globally Threatened Species of Myanmar in 2010 (Cont’d).
No. Common names Scientific names Status Population trend
Birds
1 White-bellied Heron Ardeainsignis Critically Endangered Decreasing
2 Spoon-billed Sandpiper  Eurynorhynchus pygmeus Ciritically Endangered Decreasing
3 Pink-headed Duck Rhodonessa caryophyllaceeCritically Endangered Unknown
4 Red-headed Vulture Sarcogyps calvus Critically Endangered Decreasing
5 Baer’s Pochard Aythya baeri Endangered Decreasing
6 White-winged Duck Cairina scutulata Endangered Decreasing
7 Masked Finfoot Heliopais personatus Endangered Decreasing
8 Greater Adjutant Leptoptilos dubius Endangered Decreasing
9 Scaly-sided Merganser  Mergus squamatus Endangered Decreasing
10 Green Peafowl Pavo muticus Endangered Decreasing
11 Gurney'’s Pitta Pitta gurneyi Endangered Decreasing
12 White-browed Nuthatch  Sitta victoriae Endangered Decreasing
13 Spotted Greenshank Tringa guttifer Endangered Decreasing
14 Rufous-necked Hornbill ~ Aceros nipalensis Vulnerable Decreasing
15 Plain-pouched Hornbill Aceros subruficolli Vulnerable Decreasing
16 Greater Spotted Eagle  Aquila clanga Vulnerable Decreasing
17 Indian Spotted Eagle Aquila hastata Vulnerable Decreasing
18 Pale-capped Pigeon Columba punicea Vulnerable Decreasing
19 Yellow-breasted Bunting Emberiza aureola Vulnerable Decreasing
20 Lesser Kestrel Falco naumanni Vulnerable Decreasing
21 Sarus Crane Grus antigone Vulnerable Decreasing
22 Pallas’s Fish-eagle Haliaeetus leucoryphus Vulnerable Decreasing
23 Lesser Adjutant Leptoptilos javanicus Vulnerable Decreasing
24 Sclater’s Monal Lophophorus sclateri Vulnerable Decreasing
25 Nicobar Megapode Megapodius nicobariensis Vulnerable Decreasing
26 Wallace’'s Hawk-eagle Nisaetus nanus Vulnerable Decreasing
27 Great Bustard Otis tarda Vulnerable Decreasing
28 White-fronted Scops-owl Otus sagittatus Vulnerable Decreasing
29 Straw-headed Bulbul Pycnonotus zeylanicus Vulnerable Decreasing
30 Indian Skimmer Rynchops albicollis Vulnerable Decreasing
31 Beautiful Nuthatch Sitta formosa Vulnerable Decreasing
32 Giant Nuthatch Sitta magna Vulnerable Decreasing
33 Black-headed Ibis Threskiornis melanocephaluVulnerable Decreasing
34 Blyth's Tragopan Tragopan blythii Vulnerable Decreasing
35 Large Green-pigeon Treron capellei Vulnerable Decreasing
36 Grey-sided Thrush Turdus feae Vulnerable Decreasing
Reptiles
1 Four-toed Terrapin Batagur baska Critically Endangered
2 Leatherback Dermochelys coriacea Critically Endangered Decreasing
3 Burmese Starred Tortoise Geochelone platynota Critically Endangered
4 Arakan Forest Turtle Heosemys depressa Critically Endangered
5 Hawksbill Turtle Eretmochelys imbricata Critically Endangered Decreasing
6 Gharial Gavialis gangeticus Critically Endangered Decreasing
7 Burmese Peacock SoftshelNilssonia formosa Endangered
8 Frog-faced Softshell Turtle Pelochelys cantorii Endangered
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Annex 3. List of Globally Threatened Species of Myanmar in 2010 (Cont’d).
No. Common names Scientific names Status Population
Reptile
9 Big-headed Turtle Platysternon Endangered
10 Enhydris vorisi Endangered Unknown
11 Yellow-headed Tortoise Indotestudo elongata Endangered
12 Burmese Roofed Turtle Batagur trivittata Endangered
13 Green Turtle Chelonia mydas Endangered Decreasing
14 Burmese Mountain Tortoise Manouria emys Endangered
15 Indian Narrow-headed Softshell  Chitra indica Endangered
16 Jagged-shelled Turtle Cuora mouhotii Endangered
17 Bengal Eyed Terrapin Morenia ocellata Vulnerable
18 King Cobra Ophiophagus hannah Vulnerable
19 Impressed Tortoise Manouria impressa Vulnerable
20 Southeast Asian Softshell Turtle Amyda cartilaginea Vulnerable
21 Siebenrockiella crassicolliVulnerable
22 Olive Ridley Lepidochelys olivacea  Vulnerable
23 Southeast Asian Box Turtle Cuora amboinensis Vulnerable
24 Giant Asian Pond Turtle Heosemys grandis Vulnerable
Plants
1 Shorea farinosa Critically Needs updating
2 Anisoptera scaphula Critically Needs updating
3 Dipterocarpus turbinatus Critically Needs updating
4 Sonneratia griffithii Critically Decreasing
5 Vatica lanceaefolia Critically Needs updating
6 Dipterocarpus baudii Critically Needs updating
7 Dipterocarpus grandifloruCritically Needs updating
8 Hopea apiculata Critically Needs updating
9 Dipterocarpus dyeri Critically Needs updating
10 Dipterocarpus gracilis Critically Needs updating
11 Dipterocarpus Kerrii Critically Needs updating
12 Hopea helferi Critically Needs updating
13 Hopea sangal Critically Needs updating
14 White Seraya Parashorea stellata Critically Needs updating
15 Afzelia xylocarpa Endangered Needs updating
16 Anisoptera costata Endangered Needs updating
17 Shorea gratissima Endangered Needs updating
18 White Meranti Shorea henryana Endangered Needs updating
19 Vatica cinerea Endangered Needs updating
20 Shorea roxburghii Endangered Needs updating
21 Cleidiocarpon laurinum  Endangered Needs updating
22 Dalbergia oliveri Endangered Needs updating
23 Dipterocarpus alatus Endangered Needs updating
24 Dipterocarpus costatus Endangered Needs updating
25 Heritiera fomes Endangered Decreasing
26 Hopea ferrea Endangered Needs updating
27 Picea farreri Endangered Needs updating
28 Taiwania Taiwania cryptomerioides VVulnerable Needs updating
29 Cephalotaxus mannii Vulnerable Needs updating
30 Cycas siamensis Vulnerable Decreasing
31 Hopea odorata Vulnerable Needs updating
32 Burmese Rosewood Pterocarpus indicus Vulnerable Needs updating
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Annex 3.List of Globally Threatened Species of Myanmar in 2010 (Cont’d).
No. Common names Scientific names Status Population trend
Plants
33 Lign-aloes Aquilaria malaccensis Vulnerable Needs updating
34 Burretiodendron esquirolii Vulnerable Needs updating
35 Calocedrus macrolepis  Vulnerable Needs updating
36 Cleidiocarpon cavaleriei Vulnerable Needs updating
37 Cycas pectinata Vulnerable Decreasing
38 Dipterocarpus retusus Vulnerable Needs updating
39 Ocean Turf Grass Halophila beccarii Vulnerable Decreasing
40 Hopea griffithii Vulnerable Needs updating
41 Moluccan Ironwood Intsia bijuga Vulnerable Needs updating
42 Magnolia nitida Vulnerable Needs updating

43 Magnolia rostrata Vulnerable Needs updating
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Annex 4.Key Protected Species by Protected Areas (Established and Proposed).

No. Name Bio Unit Key species protected Mar;?gtigﬁent Remark
1 Taunggyi Bird 10 b. Terrestrial; N 20° 45' & Avifauna Managed under FD - -
Sanctuary E 97° 04'
2 Pidaung Wildlife 9 b. Terrestrial; Between N Barking deer, Wildboar, Managed under Protected Area;
Sanctuary 250 15' & 25° 35', Between b Avifauna, Reptiles NWCD Notification No.
97°14' & 97° 20' 243/1927 (1-11-1927)
Renotified in 2006
Notification No.
1/2006 (3-1-2006)
3 Shwe-U-Daung 10 b. Terrestrial; Between N Elephant, Gaur, Banteng, Managed under Protected Area;
Wildlife Sanctuary 23° 5' & 22° 57', Between E Sambar, Serow, Macaque, = NWCD Notification No.
99° 5' & 96° 22' Avifauna 243/1927 (1-11-1927)
4 Pyin-O-Lwin Bird 10 b. Terrestrial; N 22° 00" & Barking deer, Avifauna Managed under FD Protected Area;
Sanctuary E 96° 30 Notification No.
243/1927 (1-11-1927)
5 Moscos Islands 4. Island marine Barking deer, Sambar, WateiManaged under FD Protected Area;
Wildlife Sanctuary birds Notification No.
243/1927 (1-11-1927)
6 Kabhilu Wildlife 4. Terrestrial; N 17° 3' & E Serow, Mouse deer, Hog dee Managed under FD Protected Area;
Sanctuary 97° 6' Notification No.
188/1928 (2-9-1928)
7 Mulayit Wildlife 10 a. Terrestrial; N 16° 7' & Barking deer, Wildboar, Managed under FD Protected Area;
Sanctuary E 98° 30 Macaque, Avaifauna Notification No.
232/1935 (5-11-1935)
8 Wethtikan Bird 9 a. Wetland; N 20° 00" & E Water birds Managed under FD Protected Area;
Sanctuary 96° 30' Notification No.
275/1939 (5-7-1939)
9 Shwesettaw 9 a. Terrestrial; N 20° 12' & E Eld’s deer, Sambar, Barking Managed under Protected Area;
Wildlife Sanctuary 94° 35'E deer, Wild dog, Wildboar, NWCD Notification No.
Macaque, Avifauna 210/1940 (29-6-1940)
10 Chatthin Wildlife 9 a. Terrestrial; N 23° 36" & Eld’s deer, Sambar, Barking Managed under Protected Area;
Sanctuary E 95° 32 deer NWCD Notification No.
177/1941 (19-6-1941)
11 Kelatha Wildlife 4. Terrestrial; N 17° 13' & E Samber, Barking deer, Managed under FD - / -
Sanctuary 97°6' Wildboar, Avifauna Renotofied in 2002
Notification No.
23/2002 (15-3-2002)
12 Thamihla Kyun 4. Marine; N 15° 5' & E 94¢ Marine turtle, Water birds Managed under FD Protected Area;
Wildlife Sanctuary 17 Notification No.
289/1970 (12-10-1970)
13 Minwuntaung 9 a. Terrestrial; N 22° 2' & E Barking deer, Hog deer, Managed under FD Protected Area;
Wildlife Sanctuary 95° 58' Avifauna Notification No.
259/1971 (26-10-1971)
14 Htamanthi 9 b. Terrestrial; N 25° 26' & E Tiger, Leopard, Elephant, Managed under Protected Area;
Wildlife Sanctuary 95° 37' Gaur, Sambar, Wildboar, NWCD Notification No. 31/1974
Barking deer, Bear, Macque, (11-4-1974)
Avaifuna
15 Inlay Wetland 10 b. Wetland / Lake; Water birds, Migratory birds, Managed under Protected Area;
Bird Sanctuary Between N 19° 46' & 20° 38', Crane NWCD Notification No. 15/1985
Between E 96° 47' & 97° 6' (30-1-1985)
Renotified in 2001
Notification No.
97/2001 (31-3-2001)
16 Moeyongyi 4. Wetland reservoir; N 17" Migratory birds Managed under Protected Area;
Wetland Bird 34' & E 96° 35' NWCD Notification No. 93/1988
Sanctuary (22-4-1988)
17 Hlawga Park 4. Terrestrial; N 17° 01' & NSambar, Barking deer, Hog Managed under FD Enclosed wildlife park.
98°05'E deer, Eld’'s deer, Macaque, 1-6-1989
Migratory birds
18 Alaungdaw 9 a. Terrestrial; N 22° 30' & Tiger, Leopard, Elephant, Managed under Protected Area;
Kathapa National E 94° 20’ Gaur, Sambar, Serow, Bear, NWCD Notification No. 31/1989
Park Wildboar (20-1-1989)
19 Popa Mountain 9 a. Terrestrial; N 20° 53' & Barking deer, Wildboar, Dusk Managed under Protected Area;
Park E 95° 15 leaf monkey, Avifuna NWCD Notification No.
385/1989 (24-8-1989)
20 Meinmahla Kyun 4. Marine; N 16° 05' & E 95° Crocodiles, Sea birds Managed under Protected Area;
Wildlife Sanctuary 18' NWCD Notification No. 91/1993
(5-1-1993)
21 Lawkananda 9 a. Terrestrial; N 21°15'E ~ Myanmar star tortoise, Eld’s Managed under Protected Area;

Wildlife Sanctuary

94° 47"

deer, Avifauna

NWCD

Notification No. 33/1995
(16-2-1995)
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No. Name Bio Unit Key species protected Mar;?gtigﬁent Remark
22 Lampi Marine 7 b. Marine; Between N 10°  Pangolin, Macque, Water Managed under FD  Protected Area;
National Park 41.5'& 10° 95.3', Between E birds, Coral reefs, Lesser Notification No. 40/1996
98°4.9' & 98°18.3' mouse deer, Marine biotics (20-8-1996)
23 Loimwe Protected 10 b. Terrestrial; N 21° 8' & E Bear, Pangolin, Avifauna Managed under FD Protected Area;
Area 99° 45' Notification No. 2/1996
(30-1-1996)
24 Parsar Protected 10 a. Terrestrial; N 20° 29' & Jungle fowl, Chinese Managed under FD Protected Area;
Area E 99° 53' pangolin, Avifauna Notification
N0.4/1996(31-3-1996)
25 Hkakaborazi H d. Terrestrial; N 28° 05' & Takin, Musked deer, Red Managed under Protected Area;
National Park E 97° 44’ panda, Red goral, Leaf deer NWCD Notification No. 79/1998
(10-11-1998)
26 Kyaikhtiyoe 4. Terrestrial; Between N 17° Goral, Gaur, Sambar, Barking Managed under Protected Area;
Wildlife Sanctuary 24'& 17° 34", Between E 97° deer, Macque, Wildboar, NWCD Notification No. 37/2001
01'& 97° 10 Avifauna (6-7-2001)
27 Minsontaung 9 a. Terrestrial; N 21° 28' & E Barking deer, Rabbit, Managed under Protected Area;
Wildlife Sanctuary 95° 43’ Myanmar star tortoise, Jacka NWCD Notification No.
Wild cat, Snakes 14/2001(22-3-2001)
28 Rakhine Yoma 4. Terrestrial; N 17°31' & E  Elephant, Gaur, Leopard, Managed under Protected Area;
Elephant Range  94° 30 Sambar, Barking deer, Jackal, NWCD Notification No. 21/2002
Bear, Wildboar, Macque, (5-2-2002)
Avifauna
29 Panlaung-pyadalin 10 b. Terrestrial; N 21° 10' & Elephant, Leopard, Golden = Managed under Protected Area;
Cave Wildlife E 96° 28’ cat, Clouded leopard, Serow, NWCD Notification No.
Sanctuary Gibbon, Avifauna 20/2002(18-3-2002)
30 Hponkanrazi 9 b. Terrestrial; N 27° 30' & E Barking deer, Avifauna, Red Managed under Protected Area;
Wildlife Sanctuary 97° 43' Goral, Gibbon, Wild dogs, NWCD Notification No.
Mangooses 53/2003(1-12-2003)
31 Indawgyi Wetland 9 a. Wetland/ Lake; Between Sambar, Serow, Goral, Wate Managed under Protected Area;
Wildlife Sanctuary N 24° 56' & 25° 24', Between birds NWCD Notification No. 39/2004
E 96° 0' & 96° 39' (9-8-2004)
32 Hukaung Valley 9 b. Terrestrial; N 26° 17' & E Tiger, Elephant, Leopard, Managed under Protected Area;
Wildlife Sanctuary 97° 41" Gaur, Sambar, Bear, NWCD Notification No. 34/2004
Wildboar, Serow (3-6-2004)
33 Bumhpabum 9 b. Terrestrial; N 26° 29' & E Elephant, Leopard, Gaur, Managed under Protected Area;
Wildlife Sanctuary 97° 31" Serow, Clouded leopard, NWCD Notification No. 40/2004
Jackal, Avifauna (9-8-2004)
34 Taninthayi Nature 5 a. Terrestrial; N 12° 02' & E Tiger, Elephant, Tapir, Managed under FD  Protected Area;
Reserve 97° 00" Gurney’s Pitta, Bear, Notification
Leopard, Avifauna N0.18/2005(30-3-2005)
35 Natmataung 9 c. Terrestrial; N 21° 12' & E Gaur, Serow, Goral, Barking Managed under Protected Area;
National Park 94° 00' deer, Leopard, Clouded NWCD Notification No.
leopard, Wildboar, White- 164/2010 (2.12.2010)
browed Nuthatch, Avifauna
36 Hukaung Valley 9 b. Terrestrial Tiger, Elephant, Leopard, = Managed under Protected Area;
Wildlife Sanctuary Gaur, Sambar, Bear, NWCD Notification No.
(extension) Wildboar, Serow 719/2010 (27-5-2010)
37 Kyauk Pan Taung 9 c. Terrestrial; Between N  Seraw, Goral, Sambar, Managed under FD Proposed Protected
Wildlife Sanctuary 21°19' & 21° 24', Between E Leopard, Clouded leopard, Area; Notification No.
92°59' & 93° 4' Wild cats, Barking deer, 17/2001(18-4-2001)
Wildboar
38 Maharmyaing 9 a. Terrestrial; Between N Sambar, Wildboar, Banteng, Managed under FD Proposed ; Protected
Wildlife Sanctuary 22°50' & 23° 45', Between E Gibbon, Jackal, Mangooses, Area; Notification No.
94° 15' & 95° 00’ Wild cat 18/2002(15-3-2002)
39 Taninthayi 5 a. Terrestrial; N 12° 02' & E Tiger, Elephant, Leopard, Managed under FD Proposed Protected
National Park 97° 00' Tapir, Sambar, Serow, Goral Area; Notification No.
Barking deer, Avifauna, 19/2002 (18-3-2002)
40 Lenya National 7 b. Terrestrial; N 10° 48' & E Tapir, Elephant, Macque, Managed under FD Proposed Protected
Park 99° 20' Barking deer, Sambar, Area; Notification No.
Wildboar, Bear, Mouse deer, 21/2002 (18-3-2002)
Wild cats, Pangolin, Avifauna
41 Lenya National 7 b. Terrestrial Elephant, Tapir, Gaur, Managed under FD Proposed Protected
Park (extension) Banteng, Sambar, Gurney’s Area; Notification No.
Pitta, 43/2004 (14-10-2004)
42 Shinpin Kyatthaut Barking deer, Hog deer, Managed under FD Proposed Protected
Wildlife Sanctuary Wildboar, Pangolin, Jackal, Area; Notification No.
Reptiles 49/2006 (13-7-2006)
43 Bawditahtaung Wild cat, Avifauna Managed under FD Proposed Protected

Nature Reserve

Area; Notification No.
29/2008 (26-3-2008)

Source: Nature and Wildlife Conservation Division, FD 2011.
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% w 2 @ Selection Criteria for Priority Sites

No. KBA E E 8 B Pl;oc\)tecied IBAt Supports Globally
g 2] g o rea KBA within a Priority Corridor Threatened Species

Endemic to Myanmar

1 Alaungdaw Kathapa + + + PA IBA Central Myanmaixétl Deciduous Forests No

2 Ayeyawady Delta: Meinmahla Kyun + + PA IBA No No

3 Ayeyawady River: Bagan Section IBA No No

4 Ayeyawady River: Bhamo to Shwegu Section + IBA No No

5 Ayeyawady River: Moda Section IBA No No

6 Ayeyawady River: Myitkyina to Sinbo Section + IBA No No

7 Ayeyawady River: Sinbyugyun to Minbu Section IBA No No

8 Ayeyawady River: Singu Section + IBA No No

9 Bumphabum + + PA IBA Upper Chindwin Lowland No

10 Bwe Pa + IBA Chin Hills Complex No

11 Central Bago Yoma + No No

12 Central Taninthayi Coast + Sundaic Subregion (Taninthayi) Burmese Eyed Turtle

13 Chatthin + PA IBA Central Myanmar Dry Forests No

14 Chaungmagyi Reservoir IBA No No

15 Chaungmon-Wachaung IBA Sundaic Subre¢i@ninthayi) Gurney'’s Pitta

16 Dawna Range + No No

17 Gyobin + IBA No No

18 Hkakaborazi + + + PA IBA Northern Forest Complex No

19 Hpa-an + No No

20 Hponkanrazi + + PA IBA Northern Forest Complex No

21 Htamanthi + + PA IBA Upper Chindwin Lowlands No

22 Htaung Pru + Sundaic Subregion (Taninthayi) No

23 Hukaung Valley + + + PA IBA Upper Chindwiowlands No

24 Indawgyi + + PA IBA No No

25 Inlay Lake + PA IBA No No

26 Kaladan Estuary Rakhine Yoma Range Burmese Roofed Turtle

27 Kamaing + IBA No No

28 Karathuri + IBA Sundaic Subregion (Taninthayi) Gurney'’s Pitta

29 Kawthaung District Lowlands IBA SundaichBegion (Taninthayi) No

30 Kennedy Peak + IBA Chin Hills Complex No
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% w 9 @ Selection Criteria for Priority Sites

No. KBA E 2 3 8 Pr:tecied IBAtT Supports Globally
g @ o o rea KBA within a Priority Corridor Threatened Species

Endemic to Myanmar

31 Khaunglanpu + Northern Forest Complex No

32  Kyauk Pan Taung + PA# IBA Chin Hills Complex No

33 Kyee-ni Inn + IBA No No

34  Lampi lsland + PA IBA Sundaic Subregion (Taninthayi) No

35 Lenya + PA# IBA Sundaic Subregion (Taninthayi) No

36  Loimwe + PA No No

37 Mahamyaing + + PA IBA Central Myanmandglil Deciduous Forests No

38 Mahanandar Kan + IBA No No

39 Mawlamyine + No No

40 Mehon (Doke-hta Wady River) + IBA No No

41 Minzontaung + PA No Burmese Star Tortoise

42 Momeik-Mabein + No No

43 Moyingyi + PA IBA No No

44  Myaleik Taung + No Burmese Star Tortoise

45 Myitkyina-Nandebad-Talawgyi IBA No No

46  Myittha Lakes + IBA No No

47 Nadi Kan + IBA No No

48  Nam Sam Chaung (Kachin State) + IBA No No

49 Nam San Valley (Shan State) IBA No No

50 Nat-yekan + IBA Rakhine Yoma Range No

51 Natmataung (Mount Victoria) PA IBA Chin Hills Complex White-browed Nuthatch

52  Ngawun + + IBA Sundaic Subregion (Taninthayi) Gurney's Pitta

53 Ngwe Taung + IBA Rakhine Yoma Range No

54  Ninety-six Inns + IBA No No

55 North Zarmayi + IBA No No

56  Northern Rakhine Yoma + Rakhine Yoma Range No

57 Nyaung Kan-Minhla Kan IBA No No

58 Pachan + IBA Sundaic Subregion (Taninthayi) No

59 Panlaung-Pyadalin Cave PA No No
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Selection Criteria for Priority Sites

é 2 £ 2 proected
No. KBA E -;c—; 2 &CU ?reeg*e IBAT - - _ Supports Globally
s @ KBA within a Priority Corridor Threatened Species
Endemic to Myanmar
60 Paunglaung Catchment Area No No
61  Pe River Valley (Mintha Ext Reserve Forest) 1 Sundaic Subregion (Taninthayi) No
62 Peleik Inn + IBA No No
63  Rakhine Yoma + + PA Rakhine Yoma Range Arakan Forest Turtle
64 Saramati Taung No No
65  Shinmataung + IBA No No
66 Shwe U Daung PA No
67  Shwesettaw + + PA IBA Central Myanmar Dry Forests Burmese Star Tortoise
68 Tanai River + PA IBA Upper Chindwin Lowlands No
69  Taninthayi National Park + PA# IBA Sundaic Subregion (Taninthayi) No
70 Taninthayi Nature Reserve PA Sundaia&gibn (Taninthayi) No
71  Taung Kan at Sedawgyi + IBA No No
72 Thaungdut + No No
73  Upper Mogaung Chaung Basin + IBA No No
74 Uyu River + + IBA Lower Chindwin River No
75  YemyetInn + IBA No No
76 Zeihmu Range + IBA Chin Hills Complex No

Notes: * = KBA is designated or officially proposas a protected area, in whole or in part; T = KBéets the criteria for designation as an Impor&rt Area.

# Proposed PA
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Selection Criteria for Priority Corridors

Conservation Area Important EUnlqu_e 0r| Need f
No. i KBAs 2 Populations of CR  Important Populations ~ —<cePuona eea for
Corridor (km?) . > Ecological & Additional
and EN Animal of Landscape Species uti Investment
Species Evolutionary \%
Processes
1 Ayeyawady Delta Ayeyawady Delta: Meinmahla Kyun 3 Mangrove Terrapin Migration of High
shorebirds;
recruitment
of fish
2 Bago Yoma Range Central Bago Yoma; North Zarmayi 17,800 Asian Elephant; Asian Elephant High
Banteng
3 Central Ayeyawady  Ayeyawady River: Bagan Section; Ayeyawady River: 18,000  White-bellied Irrawaddy Dolphin; Migration of High
River Bhamo to Shwegu Section; Ayeyawady River: Moda Heron; White- Sandbar-nesting birds; fish
Section; Ayeyawady River: Myitkyina to Sinbo Seatio rumped Vulture; vultures; White-bellied
Ayeyawady River: Sinbyugyun to Minbu Section; White-winged Duck Heron
Ayeyawady River: Singu Section; Myitkyina-Nandebad-
Talawgyi; Myittha Lakes; Nam Sam Chaung (Kachin
State); Ninety-six Inns; Peleik Inn; Taung Kan at
Sedawgyi; Yemyet Inn
4 Central Myanmar Dry Chatthin; Shwesettaw 15,000 Burmese Star High
Forests Tortoise; White-
Central Myanmar winged Duck
Asian Elephant;
Banteng;
5 Mixed Deciduous Alaungdaw Kathapa; Mahamyaing 7,600 Capped Leaf Asian Elephant High
Forests Monkey;
Hoolock Gibbon
6 Central Thanlwin 11,000 Sandbar-nesting birds  Migration of High
River fish
7 Chin Hills Complex Bwe Pa; Kennedy Peak; Kyauk FPaung; Natmataung 23,900  White-browed Rufous-necked Hornbill; Altitudinal High
(Mount Victoria); Zeihmu Range Nuthatch; White- vultures migration of
rumped Vulture birds
8 Kayah-Kayin Range = Dawna Range 13,000 Kitti's Hog-nosed High
Bat
9 Lower Chindwin Uyu River 8,400 White-rumped Sandbar-nesting birds;  Migration of High
River Vulture vultures fish
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Selection Criteria for Priority Corridors

Conservation Area Important EUnlqutt_e or| Need f
No. Corridor KBAs (km?  Populations of CR  Important Populations Eé((;:ke;pilc?aﬂi Ad‘(ejietion(;rl
and EN Animal of Landscape Species | 9 | ¢ t
Species Evolutionary nvestmen
Processes
10  Naga Hills Saramati Taung 5,500 Hoolock Gibbon High
11  Nan Yu Range 20,500 High
12  Northern Forest Hkakaborazi; Hponkanrazi; Khaunglanpu 25,800 Hdolddbon; Rufous-necked Hornbill; Altitudinal High
Complex Red Panda; White-  Takin; White-bellied migration of
bellied Heron Heron birds
13 Rakhine Yoma Range Kaladan Estuary; Nat-yekan; Ngwe Taung; Northern 53,000 Arakan Forest Turtle; Asian Elephant; Rufous- Migration of High
Rakhine Yoma; Rakhine Yoma Asian Elephant; necked Hornbill shorebirds;
Banteng; Burmese recruitment
Roofed Turtle; of fish
Hoolock Gibon
14  Sundaic Subregion Central Taninthayi Coast; Chaungmon- 44,200 Asian Elephant; Asian Elephant; Plain-  Migration of High
(Taninthayi) Wachaung; Htaung Pru; Karathuri; Kawthaung District Gurney’s Pitta; pouched Hornbill; Tiger shorebirds;
Lowlands; Lampi Island; Lenya; Ngawun; Pachan; Pe Mangrove Terrapin; recruitment
River Valley (Mintha Ext RF); Taninthayi NationahF; Storm’s Stork; Tiger, of fish
Taninthayi Nature Reserve
15 Upper Chindwin Bumphabum; Htamanthi; Hukaung Valley; Tanai Rive 24,400 Asian Elephant; Asian Elephant; Tiger;  Altitudinal High
Lowlands Capped Leaf White-bellied Heron; migration of
Monkey; Hoolock Sandbar-nesting birds  birds;
Gibbon, Slender- migration of
billed Vulture; Tiger; fish

White-bellied Heron;
White-rumped
Vulture; White
winged Duck; Wild
Water Buffalo




Back photos
Above: Landscape in Khakaborazi National Park
Below: Seascape in Lampi Marine National Park
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