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EXECUTIVE SUMMARY

Environment al conservation has al ways occupi
policies and strategies. The Bhutanese decigiakers have characterized environmental
sustainability as one of the four pillars of the GNH development philos&tutan 2020the
countryods vision document to maxi mi ze GNH el
within the limits of environmental sustainability and carried out without impairing the
biological productivity and diversity of the natural environtnen o

Recognizing the enormous importance of biodiversity to humankind and to its own goal of
environmentally sustainable development, Bhutan became a party to the Convention on

Biological Diversity to address the concerns of loss of biodiversity throughnattonal
cooperation andollective actiong in 1995, three years after the Convention was conceived.

Subsequently, Bhutan has taken several initiatives that have augmented its efforts to conserve
its rich biodiversity. These include the operationaiatof a network of protected areas,
establishment of biological corridors linking the protected areas, creation of conseavaten
outside the protected areas system, targeted programs to protect globally thrkeysiwmte
species such as the tigeamow leopard, whitdellied heron, and blaekeckedcrane, the
establishment of the National Biodiversity Centre including facilities such d&aye Bhutan

Gene Bank and Royal Botanical Garden, and strengthening of prograorstyve indigenous
varieies of plant and animal genetic resources.

Bhutan have already prepared and implemente® Biodiversity Action Plang the first
produced in 1998 and the other in 2002RBlII will be published by mid 2009 and will be
implemented during the 10 FYP (20@813). The most significant achievements made with

the implementation of BAPs are the establishment of PAsPAs constitute about 15,192 km

2 or 39.6 per cent of the countiyy one of the most comprehensive in the world not only in
terms of area coverage but also in terms of the balance and contiguity in distribution across the
country. The system encompasses a continuum of representational samples of all major
ecosystems fouhin the country ranging from the tropical/ swbpical grasslands and forests

in the southern foothills through temperate forests in the central mountains and valleys to
alpine meadows and scree in the northern mount&ys2013, about 48.5 per cent tife
country will be under PAs. With establishment of PAs, the most of the targets of 2010 and the
convention are well taken care.

Besides,Bhutan has acceded to several multilateral environmental agreements/conventions;
strengthened environment&gislation and framework; developed environmental codes of
practices, standards and norms gmdmoted environmental awareness at all levels of
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Bhutanese society

However, in fulfilling the principles of CBD, the maichallenge is the lack of financial
resources and inadequate human capacity to implerkhbugh, there are strong policies that
integrate biodiversity issues in all the sectors but lack of proper coordination during the
implementation causes lots of insolvencies. Besiteseis a need fo a greater focus on key
prioritiesin the BAP document. It should be desinged to provide with time-bvound objectives

and targers for bviodiversity conservation across the nation in future.
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CHAPTER 1
OVERVIEW OF BIODIVERSITY STATUS, TRENDSAND THREATS

1. INTRODUCTION

The Eastern Himalayas have been identified as a global biodivéasispot, and counted
among the 234 globally outstanding eegions of the world in a comprehensive analysis of
global biodiversity undertaken by WWF (199597). The Kingdom of Bhutan is a small,
landlocked nation nestled in the southern slopes of theefGadimalaya. To its north lies the
Tibet Autonomous Region of China and to the west, south and eahdiéndian states of
Sikkim, WestBengal, Assam and Arunachal Pradelte terrain is some of the most rugged in
the world, characterized by huge waions in altitude. Within the 220 km between the southern
and northern borders, Bhutan's elevation rises from 150 to more than mg&e6s This
geographical diversity combined with diverse climate conditions, contributes to Bhutan's
outstanding rangef diodiversity and ecosystemshe country can be divided into three broad
physiographic zones:

1. The southern belt consisting of the Himalayan foothills adjacent to a narrow belt of
flattand (Duars) along the Indian border with altitude ranging from u@66rm to
about 2,000 m;

2. The inner Himalayas made up of the main river valleys and steep mountains with
altitude ranging from about 2,000 m to 4,000 m;

3. The great Himalayas in the north along the Tibetan border consisting ofcapped
peaks and alpine radows above 4,000 m.

2. ECOSYSTEM DIVERSITY

2.1 FOREST ECOSYSTEMS

2.1.1 STATUSOFBIODIVERSITY IN FORESTS ECOSYSTEM

Forests are the most dominant |l and cover, m
Mixed conifers and broadleaf forests arertin@st dominant forest types and virtually all forests
are natur al with plantation forests account.i

result of great altitudinal range, with corresponding variation in climatic conditions ranging
from hotand humid sultropical conditions in the southern foothills to cold and dry tundric
conditions in the northern mountains, the country supports a wide range of forest ecosystems
and vegetation zones. Broadly speaking, the country can be divided into thktieet d
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ecofloristic zones. The alpine zone comprises areas above 4,000 m with no tree cover but scrub
vegetation and meadows. The temperate zone, lying between 2,000 m and 4,000 m, contains
temperate conifer and broadleaf forests. The subtropical zomeh Vids between 150 m and

2,000 m, contains tropical and subtropical vegetation.

Several forest types occur within the spectrum of the above three broad ecofloristic zones.
These vegetation types are briefly described below:

FIR FOREST

The Fir forestsare found on the highest ridges, between 2,700 m3a8@0 m. It requires
relatively high precipitation, part of which is obtained as condensation. A thick layer of moss
with rhododendron, sublpine bamboo, primula, arryocarpum hamalaicuncharacterizes

the undergrowth. Few hemlockBsuga dumogaand birches may also be present. Toward the
tree line (at 3 600 to 3 800 m) the fir forests become stunted and grade into juniper and
rhododendron scrub.

M1XED CONIFER FOREST

The Mixed Conifer forests occupyehargest portion of the stddpine regions of the country
between 2,000 m and 2,700 m altitude and cover an area of about 486,710 ha. The dominant
species are sprucPifea spinulosp hemlock and larch. Hemlock tends to be found on wetter
slopes than spce. The undergrowth consists of rnododendrons, bamboo and other shrubs.

BLUE PINE FOREST

The blue pine forests occur in the temperate regions between 1,800 m and 3,000 m in the Ha,
Paro and Thimphu valleys in the West and Bumthang and Gyetsa valleystial &hutan
covering an area of about 128,570 ha. The blue pine is dominant and demonstrates fast
colonization. It is sometimes found mixed with o&wueércus griffith) and rhododendrorR(
arboratun)j. This is probably a secondary type and theioaigmight have been a dry oak
forest with scattered blue pine.

CHIR PINE FOREST

The Chir forestsra found at low altitude (960800 m) in the deep, dry valleys of the Sankosh,

Kuri Chu and Kulong/Dangmechu river systems undertsytical conditions and covebaut
100,870 ha. A long dry season is characteristic of these areas and the annual precipitation
(1,0001,300 mm) falls primarily during the summer monsobinese forests are influenced by
biotic activities such as resin tapping, tree felling, and freqgeound fires, which are
deliberately set to produce fresh grazing for livestock and to promote new lemon grass growth
for essential oil production.
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BROADLEAF MIXED WITH CONIFER FOREST

In some parts of the country, the succession between broadleaf afedt tameists are gradual

and, as a result, there are extensive areas of a mixture of these two forest types. These mixed
forests are generally oak mixed with blue pine or higher altitude broadleaf species mixed with
spruce or hemlock, and generally occumizen 2,400 m and 3,000 m.

BROADLEAVED HARDWOOD FOREST

The total area under broadleaved hardwood forests is about 1,512,160 ha and can be divided
into three subcategories; Upland (Temperate) Hardwood, Lowland Hardwood and Tropical
Hardwood. The uplanthardwood type dominates temperate hillsides, occurs between 2,000
and 2,900 m altitudes and includes two main foresttyoss:

1. Evergreen oak forests: These are more common in the drier areas, especially in the
Trongsa and Mongar districts. Maple afxhstanopsisspp. predominate at lower
altitudes, while oak predominates higher up. With increasing altitude these forests
grades towards blue pine with xerophytic oaks.

2. Cool broadeaved forests: These are located on the wetter hills and are richer in
speies.

The lowland hardwood forests occupy the-spical hills between 1,002,000 m altitudes
and are very rich in species of both gtdpical and temperate genera.

The tropical lowland forests are multistoried, very rich in species diversity, and fan the
low hills below 700 m. These forests are broadly classified as-essngreen but vary from
almost totally deciduous on exposed dry slopes to almost totally evergreen in the forest valleys.

FOREST SCRUB

The forest scrub includes alpine and terapee scrub occurring naturally between the limits of

the tree line and barren rocks and covering an area of about 325,730 ha. The dwarfjuniper (
squamaty Rhododendron setosuand R. lepidotumand sometimes even dwarf oaks and
willows are common speaein the forest scrub. On the drier and higher ridges, however,
xerophytic scrub likeCaragana spp., Chesneyaspp. and Ephedra spp. are much more
common. Temperate scrub consists of dense bamboo or other xerophytic, spiny shrubs, which
grow in cleared tengrate forests that are not converted for agriculture or pasture.

2.1.2 TRENDS(I.E.CHANGESIN STATUS)

There are no lonterm studies (timaeries) conducted to ascertain the trend in overall forest
status. However, the analysisf satellite imageries of 1989 by Land Use and Planning Project
(LUPP, 1997) ofBhutan indicate a declining trend of forest cover through 1958 to 1978 and
from 1978-1989 there has been a steady increase in forest cover. Though the total forest cover
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hasincreased the areas under agriculture and shitimd) shifting cultivationhave declined
substantially. This analysis also indicates that the areas under close forests have significantly
increased and that under open forest categories have decreased.

However, analysis of same imageries by Gupta (196d)cates thatoss of natural forest

during last teryear period (19789) has been much more than that during the earlier period of
twenty years (1958978) mainly due to extensive expansion of agricultliralso indicates

that the area of closed forest has declined and that of open forest has increased over the entire
period.

In 1991 it has been estimated that a total of 231,000 hectares of forest area in the country is
degraded with an annual rate ofdet degradation estimated at 0.5 % (MoA 1991).

2.1.3 MAIN THREATS

The main threats to forest biodiversity are
and their associated needs for forest products, infrastructure development, popuattbrgr

living space requirements, rapid urbanization, agricultural expansion, grazing pressures, and
forest fires.

2.1.4 |IMPLICATIONSOF CHANGESON HUMAN WELL-BEING

Forest use in Bhutan is intrinsically linked with traditional practices and culture. at is

integral part of farming system. Some uses are better documented (fuel wood) than others (non
wood products). Current fuel wood consumption has almost reached the level of the total
annual sustainabl e cut (donot u peopeeod thea r ef
government for forest resources is increasing following enactment of Forest Act, 1969. The
value of selreliance, group effort and customary regulation is declining with an increase in the
capacity of the state to provide products and eeftegislation. At the national level, Bhutan is

a forest sufficient (what do you mean by forest sufficient?) state but at the local level this is not
the case leading to degradation. Increasing population and income are putting additional
demands on forésesources.

2.2 AQUATIC ECOSYSTEMS

2.21 STATUSOFBIODIVERSITY IN AQUATIC ECOSYSTEM

The Bhutan aquatic ecosystems consist of rivers, lakes and marshlands.
RIVERS

The country is endowed with tremendous inland water resoufbese areextensive network
of rivers, rivulets and streams arising from high level of precipitation, presence of huge number
of glaciers and glacial lakes, and relatively welf e ser ved f orest s. The c
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can be divided into four major river basjsnamely Amo Chhu (Torsa), Wang Chhu, Puna
Tsang Chhu (Sunkosh), and Drangme Chhu (Manas). Drangme Chhu, which is the largest river
basin, drains more than ottf@rd of the country. In addition, there are several small river basins
occupying largely theaithern part of the country. These include Samtse Area-nuti
Gelegphu Area muhiiver, Samdrupngkhar Area multriver, and Shingkhatauri multi-

river.

LAKES

There are a large number of small and meesired lakesspread across the country. At
present, except for glacial lakes, there is no adequate assessment of the area and location of
various lakes in the cotny. As for glacial lakes, theawventory of Glaciers, Glacial Lakes and
Glacial Lake Outburst Floods in Bhutan produced in 2001 by thmafaent of Geology and

Mines reports a total of 2,674 lakes in the country. However, most of the glacial lakes are
extremely small. The largest of all the lakes is the Raphstreng Tsho at an altitude of 4,360 m in
thenorthrwest part of Bhutan

MARSHLANDS

In addition to rivers and lakes, marshlands in the form of depressions andoggent areas,

are envisaged to be a major part of the aquatic ecosystems in the country although no proper
survey of marshlands have been carried out so far. Marshlandsnaraltyeknown to be rich

in biota and good habitat for resident as well as migratory birds, reptiles, amphibians and
fishes. The best known marshland in the country is the Phobjikha valley, where the globally
threatened blackecked cranesrus nigrocollisroost in large numbers during winter. The
valley is also highly valued for its outstanding scenery and cultural ethnicity.

2.2.2 TRENDS(I.E.CHANGESIN STATUS)

Although freshwater is in abundance in Bhutan, pressure on the resource is bound to increase
with growing urbanization and industrialization. The urban population in 1999 accounted for

21 percent of the total population and is likely to increase by 50 percent by the year 2020,
which will raise the demand for water in urban centers (UNEP 2001)| andaseasonal water
shortages are becoming more frequent, and there is evidence of increasing sediment loads in
Bhut ands extensive river system (R&®BNg2002)
hydropower industry, which needs a reliable wat@psuto sustain mucheeded revenue that
currently wunderwrites about 45 percent of Bh

2.2.3 MAINTHREATS

The main threats to aquatic biodiversity mainly the river ecosystem include water pollution by
domestic sewage because opplation growth and urbanization.
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As the earthdéds temperature increases with gl
the snowfields and the gl aciers, which are E
will be less water flowing into our river(s) during the dry sseas

The threats for lakes are not that prominent at the moment since they are situated away from
human settlements but because of global warming, the biodiversity inrfaghs see some
visible impact of deterioration

2.24 |IMPLICATIONS OF CHANGESON HUMAN WELL-BEING

The pressure on the water resources is mounting due to competing demands from different
users. In the past, water was mainly used for domestic and agricultural purposes. The domestic
water demand is increasing due to changing lifestylesechby socieeconomic development.

The water use for agriculture is expected to increase due to its intensification to keep pace with
food demand of a growing population. New demands are emerging from oths¥ctals such

as hydropower and other induseBi Urbanizationhas become a key issue that has serious
impact on both water demand and quality.

Hydropower electricity generation in Bhutan is increasingly becoming synonymous with
economic development because of its immediate positive impact on theyoialance of
payments and future development. However, the large hydropower potential can only be
realized if the forests in the catchment areas of the rivers are adequately protected.

2.3 AGRICULTURAL ECOSYSTEMS
2.3.1 STATUSOF BIODIVERSITY IN AGRICULTURAL ECOSYSTEM

The country is known to have six major agmological zones corresponding with altitudinal
range and climatic conditions.

ALPINE ZONE

This zone, which lies between 3,6004,600 m, is characterized by alpine meadows and is
basically toohigh to grow any food crops. The meadows are used as summer pastures for yaks
by the nomadic yakerding communities.

CooL TEMPERATE ZONE

This zone covers cultivated areas between 263600 m. Rainfall is low, so diand
farming is common. Livestockafming is a predominant feature and, in particidasmall but
distinct population of pastoralists maintainerds of yak and sheep in a nomadic manner.
Horses, mules and dogs are the other livestock found in this zone. Key crops that are grown
include wtleat, potato, buckwheat, mustard and barley.
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WARM TEMPERATE ZONE

This zone occurs between 1,8002,500 m where rainfall is still low but temperature is
moderately warm, excepting during winter when frost occurs. Migratory cattle herding is
common and the drders have family links with the agricultural communities in the lower
altitudes. People in this zone also keep pigs, poultry, dogs, cats, horses and small ruminants. In
the wetland agricultural areas, rice is most commonly grown followed by wheat,, pantdto
several kinds of vegetables.

DRY SUBTROPICAL ZONE

Occurring between 1,2001,800 m, this zone is warm with moderate rainfall averagingi 850
1,200 mm in a year. Rice and maize are the major crops grown in this zone, in addition to
wheat and mustard.

HUMID SUBTROPICAL ZONE

This zone lies between 6001,200 m with relatively higher rainfall and temperature. Cattle
rearing are common but are not done in a migratory fashion as in the temperate zones. The
main cropping pattern in the wetland agricultuasgas is rice followed by wheat and mustard.
Citrus (mandarin types, |l ocally <call-adi fAor a
agricultural areas, maize is the main crop followed by mustard, millet and buckwheat.

WET SUBTROPICAL ZONE

This zone ha excellent areas for crop cultivation. Fodder is scarce, so the cattle are tethered in
the cropping areas prior to preparation. As in the humid subtropical zone, cattle rearing are
normally sedentary in this zone. Rice is the main crop grown in summier nvaize or wheat

is grown in winter depending on irrigation. Rainfall is very high, ranging between 2,500
5,500 mm in a year. Irrigation sources are mostly-fathand dry upin the winter when
rainfall becomes very low. As a result, largmale wintercropping normally does not take
place. In the dryand agricultural areas, maize is the main crop. Other crops include cowpea,
mustard, niger, millet and sorghum.

2.3.2 TRENDS(I.E. CHANGESIN STATUS)

The total arable agriculture land is less than 8 per cent mostly located in tradtituate
valleys and adjacent hills, and in southern foothiBetween 1998 and 2007, about 161
hectares of prime agricultural land has been converted to other fornmslafde.

2.3.3 MAIN THREATS

The main threat to agricultural biodiversity is the conversion of land to other uses mainly for
infrastructure development such as urbanization, roadkaetd. degradation in form of erosion
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is affecting the agriculture ecosgm.

2.34 |MPLICATIONS OF CHANGES ON HUMAN WELL-BEING

The reduction of agricultural land has tremendous affect on the lives of people égpleeial
rural populace as97per cen{RNR statistics, 2008)f the total populatiomlepend primarily on
agriculture. The land degradation has clear implications for food security and sustainable
livelihoods.

3. THE OVERVIEW OF BIOLOGICAL SPECIESDIVERSITY

Biogeographically, the country is located at the juncture of the Palearctic realm, the Indo
Malayan realm ad the Oriental realm. Bhutan has many floristic elements: Admaysian,
HimalayanChineseJapanese, Deccan (India), Tibetan (China), and -Eiverian (Grierson

and Long, 1983999). Bhutan has,603vascular plant species, Bbird species200mamma
species49 fresh water fishesnd uncounted invertebrate species.

3.1 THESTATUSOF WILD SPECIESDIVERSITY
3.1.1 FLORAL DIVERSITY

The flowering plants (spermatophyteg)nsist of aboub,603 species under 220 families and

1,415 generaDf 220families in Bhutan flora, the Orchidaceae (369 species), Gramineae (321
species), Compositae (272 species), Leguminosae (211 species), Cyperaceae (142 species),
Rosaceae (132 species), Scrophulariaceae (127 species), Ranunculaceae (96 species),
Rubiaceae94 species) and Labiatae (87 species) rank highest in number of gpadbikesl)

These ten families comprise approximately 45.31% of the species found in Bhutan. Of the total
flora, 52 families are represented by only a single species and 30 familesmoi species.
Seventyfive (34%) families have 10 or more species. The average number of species per
family is approximately 21.

At the genus level, the largest genu€arex (61 species), followed birimula (58 Species),
Pedicularis(54 species)Rhadodendron(46 species)sentiana(41 species)JuncusandRubus

(34 species)Corydalis (33 species), anBulbophyllumandFicus (31 species). About 44.1 %

(97) families are represented by only single genus and 37 families have only two genera. Of
the 1415 genera, 751 (53 %) genera are represented by single species and about 249 (17.60 %)
genera have two species. In contrast, only 6.36 % (90 genera) of the genera have 10 or more
species. The mean number of species per genus is approximately 3.

There areno endemic families but a single gen@dmapanaxGriersor) under Araliaceae is
endemic to Bhutan. However, there are about 105 species which are endemic to Bhutan. At
least thirtysix families have one endemic species. The family with highest endeeues is
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Scrophulariaceae with 23 endemic species mostly under the gedisularis(17 species).
The Orchidaceae with 14 species and Primulaceae with 12 species are other families with more
than 10 endemic species. About 17 families have only onerendpecies.

The wild flora also includes several plant species of enormous commercial and scientific
values.The Institute of Traditional Medicine Services (ITMS) uses more than 200 species for
the formulation of various traditional medicine$he Himalayan yewTaxus baccata
(subspeciesvallichiang) is known to have canceuring properties and the Chinese caterpillar
fungusCordyceps sinenstzas multiple therapeutic and clinical properties, thus commanding a
very high price in the internatiohmarket. Other examples includ@odophyllum hexandrum,
Aconitum lacinatum, Delphinium bronanianum, Pleurospermum amabile, Gentiana unrulla,
Corydalis gerdae, Parnassia ovatmdPolygonatum verticilliatunfor their valuable alkaloids

and various medical propertiesAllium spp, Fritillaria spp andLilium sppas wild gene pools

for future crop research; arf@dheum nobile, Pterocephalus hookeri, Aster spp, Senecio spp,
Saussurea spp, Rhododendron spp, Geranium spp, Meconopsis spp, Epilobium spp, Anemone
spp, andPotentilla pedicularisas potential horticultural crops for ornamental purpose.

Table 1. The 20 most speciesich families in the Bhutan flora, ranked by number of species. Na. = native
plants, Al. = naturalized plants.

Family No. of Species Family No. of species
Na Al. Na Al.
Orchidaceae 369 0 Gentianaceae 84 0
Gramineae 278 43 | Euphorbiaceae 70 12
Compositae 241 31  Umbelliferae 77 4
Leguminosae 185 26  Ericaceae 80 0
Cyperaceae 142 0 Primulaceae 79 0
Rosaceae 127 5 Saxifragaceae 73 0
Scrophulariaceae 123 4 Cruciferae 69 1
Ranunculaceae 95 1 Acanthaceae 67 0
Rubiaceae 92 2 Urticaceae 60 0
Labiatae 85 2 Polygonaceae 55 0

In addition, the National Biodiversity Center has recorded 410 species of pteridophytes (ferns
and fernally species such as mosses, quillworts and horsetails) through ongoing inventories in
various region®sf the country

3.1.2 FUNGAL DIVERSITY

With regards to mushrooms, the National Mushroom Center has recorded more than 90 species
of forest mushrooms in the country. Several species such as Sissi sGamthe(ellus
cibarius), Bjichu kangro Clavaria botrytis and Jilli namchu Auricularia auriculg are
popular in Bhutanese cuisine. Sangay shafiictjoloma matsutakeis much sought in

Pagel7



European and Japanese culinary markets.

Bhutan, given its wideanging geeclimatic conditions, is also expected be very rich in
insectfungi although records are currently very limited. Chinese caterpillar ful@prslyceps
sinensi$ is highly valued for its medicinal properties. Although listed as a totally protected
species, collection and tradé Cordyceps sinesis have been legalized since 2006 to provide
local communities with additional incor@arning opportunities. Field studies have been
initiated to study the occurrence and ecology of infiengi, starting with the subtropical
region of the country. AbolB0 species of insedtingi have been recorded in Gedu forest area
alone by a survey team comprising Bhutanes
Institute of Traditional Medicine Services, and an international iffsegi scientist. The
preliminary record includes a highly possible new species of iFsmgi, which has been
provisionally nameordceyps$hutanens.

3.1.3 THEMAMMALIANDIVERSITY

Close to 20Gspecies of mammal are known to occur in the country. This is extraordinary for a
country which is one of the smallestationsin the Asian region Although there are relatively

few endemic mammal species, the high species richness combined with the availability of well
preserved habitats across various altitudinal and climatic zones together make for what is
probably the only example of an intaguhal assemblage in the Eastern Himalaya. This
ecological integrity provides preconditions in Bhutan for a prime sanctuary for numerous
Palearctic and IndMalayan mammal species. These species include a number of globally
threatened mammals such as thadg# tigerPanthera tigris tigris snow leopardUncia uncia
clouded leopardeofelis nebulosaed pandailurus fulgens Bhutan takirBudorcas taxicolor
whitei, golden langurTrachypithecus gegicapped languiTrachypithecus pileatisAsian
elephantElephas maximuysand Himalayan musk deévWioschus chrysogaster leucogaster
Altogether, there are 26 globally threatened spediesammal in the country (TabB®.

Table 2. Globally Threatened Mammal Species in Bhutan

Critically Endangered Vulnerable
Endangered
1. Pygmy 1. Golden Languifrachypithecus geei 1. Capped Langufrachypithecus pileatus
Hog 2. Dhole/ Wild DogCuon alpinus 2. Red Pandailurus fulgens
Porcula 3. Bengal TigerPanthera tigris tigris Sloth BeamMelursus ursinus
salvanius 4. Snow LeopardJncia uncia 3. Himalayan Black BearUrsus thibetanus
5. Asian ElephanElephas maximus laniger
6. Onehorned RhinocerosRhinoceros 4. Smoothcoated Ottet.utrogale perspicillata
unicornis 5. Fishing CatPrionailurus viverrinus
7. Asiatic Water Buffalo Bubalus 6. Marbled CatPardofelis marmorata
bubalis 7. Clouded LeopardNeofelis nebulosa

8. Hispid HareCaprolagus hispidus 8. Asiatic Golden Ca€atopuma temmincki
9. Ganges River DolphinPlatanista 9. Swamp Deefervus duvauceli
gangetica 10.GaurBos gaurus
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10.Fishing CatPrionailurus viverrinus 11.SerowCapricornis sumatraensis
11.Asiatic  Golden Cat Catopuma 12.TakinBudorcas taxicolor

temmincki (Near Threatened) 13.Mandelli's Mousesared MyotisMouseeared
12. Assamese Macaque Macaca Bat Myotis sicarius
assamensis (Near Threatened) 14.Sikkim RatRattus sikkimensis

3.1.4 AVIFAUNA DIVERSITY

Bhutan is enormously rich iterms ofbird diversity. Of the667 species recorded, 78% are
resident and breeding, 7% are passage migrant, 8% are winter visitor, 6% are uncertain and 1%
fall in the data deficient category; 27% show elevational migrations.

Bhutan hagwo critically endangeredwhite-bellied heronArdeainsignis Gyps bengalensis

white rumped vulture)one endangered, 12 vulneralfidacknecked crandésrus nigricollis,
rufousnecked hornbillAceros nipalensisgchestnutbreasted partridgérborophila mandellii,

Pal | as 06 s Hdliaestus leecaryphusgheautiful nuthatchSitta formosa, wood snipe
Gallinago nemoricolaB | y t h 6 s Tragopargbbyihiggreater spotted eaghgguila clanga,

Imperial eagleAquila heliaca,Baer 6 s Aytbya lbaern,ldo d g s o n 0 sSaxiealas hc at
insignis,darkrumped swiftApus acuticaudaand greycrowned priniaPrinia cinereocapillg,

11 neatthreatened, and 11 restricted range bird spe@ds y t h 6 s Tragomamg lbythi n
chestnutbreasted partridgArborophila mandellij darkrumped swiftApus acuticauda war d 0 s
trogon Harpactes wardi rufousthroated wren babbleBpelaeornis caudatusoarythroated

barwing Actinodura nipalensisbrownthroated fulvettaAlcippe ludlowj white-naped yuhina
Yuhina bakeri yellow-vented warblerPhylloscopus cantatorand broasbilled waibler

Tickellia hodgsonias per ILLN 2003

3.1.5 OTHER FAUNA DIVERSITY

HERPETOFAUNA

In terms of herpetofauna, there has been very little survey and documentation done although
the country is considered to be rich in reptiles and amphibians particuldiny tropical/ sub

tropical areas. Preliminary wildlife surveys in the early 1990s lists 15 reptiles and three
amphibians in Royal Manas National PdlacKinnon J, 1991 and 1994%ubsequently, in

1999, 23 species of reptiles and amphibians were recorded in the same parkvdakiang
herpetological survey training for the park staff of Royal Manas National (PANF, 1999).

The recorded list includes globally threatened spgesieh as the Ghari@avialis gangeticus

Indian PythorPython molurus molurusnd Yellow Monitor Lizardvaranus flavescens

INVERTEBRATES

Documentation of invertebrates is currently very limited. Some documentation of the
butterflies of Bhutan has be&arried out only in the recent years. The country is reportedly
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expected to have 800 to 900 species of buttéviiyy der Poel P and Wangchuk T, 2003j
these, 140 species have been catalogued with photographsBuattédlies of Bhutamooklet
published by the Royal Society for the Protection of Nature in 200%se include some rare
species such as the Blue Ddkathalia durgaand Blue Forestdrethe scandallnternationally
protected species such as the Bhutan GBtnytanitis lidderaliiand Kaise-i-Hind Teinopalpus
imperialis are also known to occur in the country although they have not yet been
photographically catalogued since they are rarely seen.

At present, four indigenous species of bees are to be found in the country, gpiseberena,

Apis dorsata, Apis laboriosandApis florae However, the beekeeping industry in the country

is currently promoting an introduced European spesjs melifera Observations made by
beekeeping veterans in the country suggest changes taking placeaptieion dynamics of

the wild bees. Information on their distribution, trends and characteristics are limited. Their
contribution to agricultural productivity through pollination is also not widely recognized in the
country. Apis laboriosa which is conglered a rare species, is still less understood and not
many references are available.

FISH FAUNA

The fish fauna of the country has not yet been properly assessed. Existing recoffs list
freshwater fish species, including eight introduced spedés main indigenous fish species
include Himalayan trouBarilius sppand mahse€For tor, which is listed as a totally protected
species in the Forest and Nature Conservation act 1995. Amongst introduced species, brown
trout Salmo trutta truttas the mst common.

3.2 THESTATUSOF THE DOMESTIC DIVERSITY
3.2.1 AGRICULTURAL CROPS

Bhutanodéds diversity of crop species is quite
expected to occur in the country. The main crops include: cereals such as izeg,lbadey,

millet, wheat, and buckwheat (pseudo cereal); fruits such as apple, orange, and pear; vegetables
such as potato, bean, and cabbage; and spices such as chili, cardamom, garlic, and ginger. The
crop species diversity can be further broken domito numerous landraces that occur as a
consequence of adaptation to miemvironments created by altitudinal and climatic variations.

For instance, there are some 350 landraces of rice, 47 of maize, 24 of wheat, and 30 of barley.

1 The booklet catalogues butterflies sighted in habitats ranging from 800 to 3,000 m.

2 As perwww.fishbase.org

Page20



Several of the crop varieties represent adaptations to some of the highest agricultural lands in
the world, with cultivation in the alpine agexological zone extending up to 4,600 m. For
example, while wheat is not an indigenous crop, varieties growmadrbaya are adapted to
higher altitudes and colder climatic conditions than wheat varieties in other parts of the world.
Similarly, maize and barley have undergone a natural process of breeding and selection to
evolve into highkelevation varieties. Othesrop species have been domesticateditu. For
example, buckwheat is indigenous and at least one putative wild refdiyepyrum debotrys

is found in the wild in Bhutan. Foxtail millet is another indigenous crop species with a wild
relative,Setaria widis. Two wild relatives of oatshvena fatua and A. sativare found in the
country. There are also numerous wild relatives of horticultural crops such as apple, pear and
citrus in the temperate and subtropical forests of the country.

Bhutanese ricesiunique ast represents an intermediate type between the two major groups of

Oryza sativa nitlii cao and A jsa fesssigndfian thiv lgriougChhetri, 1992)

There are an estimated 350 varieties of rice in the country, many adapted te micro
environments, and thus creating a very valuable and unique genetic pool. At least two wild
relatives of riceQ. minutaandO. rufipogon are known to be found in the cdon

3.2.2 LIVESTOCK

Livestock diversity in Bhutan basically consists of bovines, caprines, ovines, equines, avians,
swines, canines and felines. Among cattle, $iukflangin Dzongkha) is @8os indicusbreed
believed to have originated in Somdpeogof Haa. Its key characteristics are disease resistance,
strength and high butterfat content in milk. MithBios frontalisis a descendant of Gaur, which
originated in Northeast India but has been bred in Bhsitamethe 17century. Mithun (male)

are often avssbred with Siri (female) to reprodugatsaand Jatsham which are productively
superior compared to either of the parent breeds.

The yaks in Bhutan are similar to those which occur commonly elsewhere in the Himalayas and
Tibetan plateau. There appe#osbe distinct genetic differences between yaks in eastern and
western Bhutan, with higher level of genetic diversity in the east. Yak and cattle hybridization
is commonly practiced in central and eastern Bhutan, producing sevetalesals such ago
andZom.

Horse breeds found in the country are also considered to be unique. Thesealeé@ds,
Boeta, MeraSaktenpaandJata.Ass breeds are imported from Tibet or India for crossbreeding
with horses to produce mules.

Bhutanese sheep have been gealyianvestigated and classified into three types, namely
Jakar, Spsuand Saktentypes. In particular thdakar type is unique to central Bhutan. It is

highly endangered as farmers are giving up sheep husbandry practices because they are no
more economically viable.
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3.2.3 TRENDS(I.E. CHANGESIN STATUS) IN SPECIESDIVERSITY

The information on the rate of speciesdaare not being evaluated but there are possibilities
that few are being lost. Earlier, medicinal plants weodlected in abundance buit is
becoming difficult to get the same quantity. Same is true for other non wood forest product
species such as fes, bamboos and canes etelowever, Bhutan is not losing much of the
diversity since most of the ecosystems amder various protected areas providing safe haven
for biodiversity to thrive.

On the domestic biodiversity, many of the indigenous cropsepeace losing since many new
varieties are introduced promising more yields. However, the NBC through the Gene bank is
conserving the indigenous species found in the country.

3.24 THREATSAFFECTING SPECIESDIVERSITY

Threats to the Ecosystem in genehals been already indentified and included under the
respective ecosystem type. However, there are certain threats associated with biological species
diversity.

WILD SPECIESDIVERSITY

1. Land conversion causing habitat destruction and fragmentation, resaolting loss of
biomes, ecosystems and wildlife species that depend on the §igbastcularly in the
tropicaland subtropical zones of the south and the temperate zones of the interior.

2. In certain areas overexploitation of land, causing habdégtadation and direct attrition
or loss of plant and animal species

3. Competition with/replacement of indigenous species by domestic and/or exotic species
and varieties

4. Reliance on wood for fuel is exacerbated wherever there is human habitation

Forest firesboth manmade and natural

6. Overexploitation of plants and animals, especially through collection (medicinal plants),
poaching andinsustainablese

o

DOMESTIC BIODIVERSITY

1. Unsustainable cropping practicessuch as permanent dry land cultivation on steep
slopes without proper soil conservation, or shifting cultivation where fallow periods are
being reducedresult in declining soil fertility and diminution of species composition

2. Conversion of agricultural land for other development (urbanization, roadstriredy
etc)

3. Cultivation of exotic agricultural cropsas reduces the diversity of indigenous crops
especially the cultivation of minor indigenous crops
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3.25 |MPLICATIONS OF CHANGES ON HUMAN WELL-BEING

In Bhutan, the loss ofibdiversity and consequent changes in ecosystem sewiltdsadto a
decline in human wellbeingVith almost B% of its population living in rural areas, forest
resources, includinglWFPs, form a major source of livelihood&/ith decline in the NWFP
resourcespecies, theural livelihood isat stake.

The introduced species in agriculture may fail to survive if there are pest and diseases outbreak
as compared to indigenous varieties since they are well adapted to natural environment. These
will directly affect the survival of people.
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CHAPTER 2
CURRENT STATUSOF NATIONAL BIODIVERSITY STRATEGIES
AND ACTION PLANS

1. THE NATIONAL BIODIVERSITY STRATEGY ACTION PLANT AN
OVERVIEW

Bhutan first prepared its Biodiversity Action Plan (BAP 1) in 1998, second (BAP II) in 2002
and BAP lll is expected to be out in 2009. Both the BAP (I & Il) outlines a national approach

to biodiversity conservation. It detts the responsibilities and interests of the government
while acknowledging the need for a national policy and a more consistent approach to protect
biodiversity values across theountry, including those of national and international
significance. Both the documentstrongly emphasized on the principles of ecologically
sustainable development that underpinned Bhutan Government strategic approaches to the
environment and development.

Since the country has completed the implementation of BAP |l anaifirthlization of BAP
1, it is appropriate to revisit BAP Il document to assess the status.

1.1 ANINDICATION OF WHETHER AND WHERE TARGETSAND INDICATORS
(BOTH GLOBAL AND NATIONAL) ADOPTED UNDER THE CONVENTION HAVE
BEEN INCORPORATED INTO BAP.

The most otthe targets and indicators are adopted from the convention but had been designed
to fit the countryds context. The action pl
that have relevance to national priorities. The action plans are set in tworgatdgect
conservation action and essential measures that support the conservation.

The direct conservation action includesitu conservation (establishment of parks, biological
corridors, conservation areggpmoting conservation of wild crop rekadis and wild plants for

food production, conservation of forest management units etc.) asttuexonservation
(expansion of botanical garden and arboretum and establishment of branch botanical gardens,
capacity building etc.).

The essential measures sagmg the conservation action includes building the scientific
knowledge base, biodiversity surveys and monitoring, incorporation of biodiversity in related
strategy and planning, strengthening biodiversity in education and awareness, encouraging and
augmenting international coperation in biodiversity
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1.2 INFORMATION ONHOW ACTIVITIESUNDER THE NBSAP CONTRIBUTE TO
THE IMPLEMENTATION OF THE ARTICLESOF THE CONVENTION AND THE
THEMATIC PROGRAMMESAND CROSS-CUTTING | SSUES ADOPTED UNDER
THE CONVENTION

1.3 ANOVERVIEW OF PROGRESSMADE IN IMPLEMENTATION OF PRIORITY
ACTIVITIESOR ACTIONS, FOCUSING ON CONCRETE RESULTSACHIEVED

The contribution of BAP towards implementation of the obligations under the various article of
CBD and also thematic areas and crosting issues of the Convention are described under
each article of the convention.

ARTICLE 5T COOPERATION

The continuation of bilateral Agreements for Sustainable Development signed between the
Netherlands, Bhutan, Costa Rica, and Benin is one good examplemented under this
article. There are also numerous conservation programs jointly implemented by various donor
agencies.

ARTICLE 6 - GENERAL MEASURES FOR CONSERVATION AND SUSTAINABLE USE

The most significant contribution to this article is the adoptibenvironmental conservation

as a key Article in the Constitution of the Kingdom. Besides, there are several policies and
strategies formulated for conservation and sustainable use of resources during the BAP II.
These includes Environment Impact AssesstrAct 2000, Biodiversity Act 2003, the approval

of Water Policy and Water Vision,

ARTICLE 7 - IDENTIFICATION AND MONITORING
Under this article, the following are important achievements:

1. Publication of firstever Field Guide to the Mammals of Bhutan,iiggyvbrief accounts
of the physical characteristics, social behavior, habitat and conservation threats of some
200 mammal species found in the country.

2. The RSPN, apart from research and monitoring of bleekked cran&rus nigricollis
as a part of their emservation management program in Phobjikha valley, has initiated
field studies on whitdellied herormArdea insignisince 2005

3. The Nature Conservation has prepared ATi ¢
20062 0150 to cont i nu eervationdvorkintheacountey t i ger cor
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4. NCD in collaboration with WWF Bhutan Program and the International Snow Leopard
Trust conducted the first Bhutan Snow Leopard Information Management System
(SLIMS) training and field survey in Thimphu and Jigme Dorji NP

ARTICLE 8- /N-S/ TUCONSERVATION

The major program under the-situ program is the declaration of about 48.5 per cent of
countryo6s | and area under protected areas s
operationalized by 2013. Besides, Bhutanteesn cooperating with neighbouring countries in
conservation of transoundary protected areas.

All the parks are connected with biological corridors which constitute about 9 per cent of the
total land area. There are also about 13 important conservagas and many community

forests and plantations are established fositin conservationThe Nature Conservation

Division has consolidated the protected areas and biological corridors into a-lewatro
natural | andscape cal leedv atth eo nii BChourtpd ne xBdi, o0 loarg il

On-farm conservation of crop genetic resources was initiated as a national program in 2001 by
the National Biodiversity Center in collaboration with regional RRi&earch Centers and
DzongkhagAgriculture Sectors throdgassistance from the Biodiversity Use and Conservation

in Asia Program

ARTICLE 8(H) - ALIEN SPECIES

A very little effort is being initiated under the alien species. NBC is documenting the various
species to developed management plan for future.

ARTICLE 8(J) - TRADITIONAL KNOWLEDGE AND RELATED PROVISIONS

The Biodiversity Act of Bhutan, enacted in 2003, explicitly protects indigenous rights over
traditional knowledge. The involvement of indigenous communities in deaisaking related

to the use of traditinal knowledge is achieved through activities such as the comrhasgd
natural resources management projects.

ARTICLE 9- EX-S/ITUCONSERVATION

The establishment of Botanical Gardens, medicinal gardens, Gene Bank is some of the major
programs implementk under this article. Besides, aotal of 131 community forestswere
established covering an area of 16,379.16 hectares with 6,608 households and a total of
53,615.38 acres of barren and degraded areas and cleared forests have been brought under
plantation as of June 20@8der the Reforestatiorprogram.
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ARTICLE 10 - SUSTAINABLE USE OF COMPONENTS OF BIOLOGICAL DIVERSITY

1. Launching of natiofwide Land Management Campaign as a continuous program to

instill in people the awareness and understanding of various land management
techniques to address site specific land degradation problems. It carries-thet on
ground demonstrations using a brdzabe participatory approach bringing together
local communitiesdzongkhagstaff as well as professionals from various disciplines
relevant to rural land use and management.

The implementation of Sustainable Land Management Project (SLMP) with funding
from the GEF under their Operational Program 15, linked to UNCCD implementation.
The SLMP is the first major externally funded project in the country exclusively
dedicated to combating land degradation using an integrated,-disaiplinary
approach in a varietyf land degradation scenarios

In order to cater to the demand of wood for domestic and commercial use without
degrading forest resources and diminishing future forest productivity, the DoF has been
planning and implementing forest harvesting operatiorsedan the principles of
sustainability

ARTICLE 11 - INCENTIVE MEASURES

Parks have developed Integrated Conservation development programs with communities.
Various incentives were provided to aid in conservation.

ARTICLE 12 - RESEARCH AND TRAINING

Government has been actively promoting various researches on biodiversity and under the
Ministry of Agriculture, four regional Research centers are established. Besides, other sectors
(both government and NGOs) also pursue various research related @ tsibyli

ARTICLE13 - PUBLIC EDUCATION AND AWARENESS

There are many sectors engaged in this program.

The Ministry of Education has been consolidating environmental education in all level of
education. Various nature clubs are formed in schools and a&isiich as cleaning campaign,
planting trees, managing solid vast are actively pursued in schools.

The Protected Areas of Bhutan are actively involved in the following:

1.

Creating environmental education awareness through games to enhance understanding
of biodiversity with the communities.

Using different media such as: video, songs, participatory exercises, posters, etc

Using different types of audiences such as local communities, road workers, school
children, etc
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4. Establish the environmental managemgnoiup at community levél garbage disposal,
maintaining sanitations. etc

5. Train the focal teacher of the Nature Club to encourage public education through school
children

6. Raising plantations of different species of trees

Besides, numbers of NGOs are alseolved in various environmental awareness programs.
ARTICLE 14 - IMPACT ASSESSMENT AND MINIMIZING ADVERSE IMPACTS
The following are major programs implemented:

1. Developed Environmental discharge standards for pollution control and introduction of
mandatoryehicle emission testing;

2. Revision of sectoral environmental clearance application guidelines for highways and
roads, forestry, hydropower, industrial projects, mines, and power transmission and
distribution lines, and new guidelines were developed ftyam development and
tourism projects. In addition, environmental codes of practice were formulated for
storm water drainage system, installation of underground and overhead utilities, tourism
activities, and roads.

3. Promulgation of Rules and Regulation @ontrol of Ozone Depleting Substances and
an establishment of National Ozone Unit at NEC to coordinate the functioning of
mechanisms for control, monitoring and reporting of the import and export of ozone
depleting substances.

4. The National Environment Btection Act (NEPA), the Umbrella Legislation for the
environment sector was approved by thd' 8@ssion of the National Assembly of
Bhutan.

5. As part of UNFCCCO0s National Adaptation
OReducing C I-Indocad  Bsks @rdaMulgeeabilities from Glacial Lake
Outbursts in the Punakh&a n g d i and Chamkhar Valleys. 0 i

6. The standards for national ambient air quality, industrial emissions and noise were also
approved by the National Environment to disset@nahe information to the
stakeholders, mainly industrial and mining companies

ARTICLE 15- ACCESSTO GENETIC RESOURCES

The Biodiversity Act of Bhutan 2003 enacted in response to the concern of unregulated access
to genetic resources in the country andealization of the value of biological and genetic
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