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ABSTRACT

The landscape surrounding Mount Kanchenjunga spreeer a wide spectrum of ecological zones in
eastern Nepal, Darjeeling and Sikkim (India) andte Bhutan. It has twelve important protected
areas scattered as ‘islands’ covering about 590% khe area is considered as part of one of the 34
Global Biodiversity Hotspots of the world. It hasuaique situation where within a 100 km N-S
transect, habitats range from tropical to alpingetation. The landscape provides contiguous habitat
across the political boundaries for many umbreflacges such as snow leopard, takin, tigers and
elephants, which otherwise could have been resttitt the individual existing protected areas. This
paper emphasizes the feasibility assessment ofafeng a landscape with conservation corridors as
connecting links to existing protected areas inkhagchenjunga complex. The study revealed many
potential forested areas that could be developgdagde connectivity between the protected arsas a
well as across the landscape. There is a high patéor developing a transboundary landscape a&cros
the complex, and conservation corridors can conthecexisting protected areas to play an important
role on both vertical (altitudinal) and horizontabverage for conservation. Such a transboundary
landscape helps countries to meet conservatiors goaler international agreements. However, the
dependency of people on these forested lands ismeus. To address the livelihood issues will
require economic development as incentives forewmagion. The immediate output of the assessment
signals that transboundary landscape managememtr@gtonal cooperation is possible if biological,
social, economic and political concerns are comsitley the countries sharing the landscape.

Key Words: conservationcorridors, economic development, landscape, ppdiory, protected area,
transboundary.

INTRODUCTION

The Hindu Kush-Himalayas (HKH), with an area of 4rlion km? sustains about 150 million

people and with its biodiversity and environmerstalvices has an impact on the lives of three times
as many people living in the downstream regiongpraximately 39 per cent of the HKH consists of



pasture, 33 per cent is designated as protecteg 2teper cent is forest, and 5 per cent is adticall
land. In terms of biodiversity, the HKH region iseoof the 34 ‘Biodiversity Hotspots’ of the world
endowed with both a rich variety of gene pool, sg®cand ecosystems of global importance and a
high degree of threat (Myegs al. 2000). The region has also been identified asobiee 200 Global
eco-regions (Wikramanayalat al. 2001). In recognition and realization of this, tiegion's member
countries, namely Afghanistan, Bangladesh, BhuTdnina, India, Myanmar, Nepal, and Pakistan, are
signatories to the 1992 Convention on Biologicalddsity (CBD), whose commitments were renewed
during the World Summit on Sustainable Developm@8SD) in 2002. So far, the governments of
the HKH member countries have established 358 gtedeareas covering a wide range of habitats
across the region and many other concrete steps lean taken to make biodiversity conservation
effective and integrative. However, the majoritytbé protected areas are isolated as conservation
‘islands’ and quite a few of them are transboundargature, demanding an integrated approach of
conservation through regional cooperation for tlediective management (Shengji & Sharma 1998;
Sherpaet al. 2003; Chettri & Sharma 2005; Sharma & Chettri 20@espite the ecological and
economic importance of the HKH, the region has tmédiject to great human stress and continues to
face multiple threats (lvegt al. 2004). Even the national parks and wildlife saadias face
tremendous pressures from communities living insideutside these protected areas. The pressures
are mainly from forest resource extraction, land asange, poaching, mining, unregulated tourism
and other market forces (Byers 1986; Chettral. 2002; Sherpa&t al. 2003, Chettri & Sharma 2006).
Thus, human-induced environmental degradation eénrélgion continues unabated, and if the current
trends were to continue, much of the region’s hiediity would be lost in near future (Brown & Logo
1990; Menoret al.2001; MEA 2005).

Establishment of protected area networks has leeg lone of the main strategies for safeguarding the
world’s biodiversity. Over the past several decadesre than 102,000 protected areas covering 12%
of the land area have been established worldwideg€et al. 2003; Chapeet al. 2005). The
international community has also endorsed the pretearea concept for minimizing biodiversity as a
global agenda (Secretariat of CBD 28p4These data provide a basis for assessing thetesten
formal protection of global biodiversity, and a reege of conservation commitments at the global
scale; however, gaps in information regarding thlfectiveness of these protected areas on
biodiversity conservation still remain (Chageal. 2005; Secretariat of CBD 200/ In recent years
due to increasing forest fragmentation, inadequaterage of important habitats, poor management
and lack of monitoring, the effectiveness of exigtiprotected areas for global biodiversity
conservation has been questioned (Bragikal. 2002; Brookset al. 2003; Pressegt al. 2003; Brooks

et al. 2004; Rodgriguest al. 2004). This indicates that the conservation messtaken to safeguard
biodiversity for its sustainability are ineffectiamd insufficient (Secretariat of CBD 20f)8Brookset

al. 2004; Chapeet al. 2005). Moreover, it also reveals that the cong@meof biodiversity through
establishment of protected areas with conventigrgulatory mechanisms alone is ill-suited in
developing countries due to the higher dependeficyral communities on these resources for their
subsistence economy (Nepal & Weber 1995; Mahagtnal. 2000; Chettriet al. 2002; Borrini-
Feyerabeneat al. 2004; Chettret al. 2005; Chettri & Sharma 2006).

Ironically, the communities living in remote areadere biodiversity is conserved, are economically,
physically, and socially vulnerable (Sharregaal. 1992). As a result, landscapes are under acute
pressure. This is an important factor to be comsitiéor effective conservation measures. However,
conservationists to date have often been reludmnincorporate land occupied by people into
conservation plans because of social disputes lamdd$sociated cost of managing conflicts (Wells
1992; Nepal & Weber 1995; Bawat al. 2004). The conservation initiatives taken so far aften
ecologically oriented and ignore social drivingdes and the relationship between conservation and
human needs (Nepal & Weber 1995; Chettrial. 2002; Bawaet al. 2004). Since most of the
protected areas in the developing countries ahereihhabited or neighboring people are dependent



on them for their subsistent livelihood, the cori@mal exclusionary approach has engendered
profound social costs to the communities livingtivese fragile areas. This has demonstrated an
inexorable link between human dependency with emwirental degradation and biodiversity loss
(Myers et al. 2000; Chettriet al. 2002; Bawaet al. 2004; Iveset al. 2004; MEA 2005). Therefore,
balance between natural habitats and human needkatiscape level is a necessity to determine the
sustainability and effective conservation of bialsity (Vanclayet al. 2001; Velazqueet al. 2003;
McNeely 2004). The transboundary biodiversity conaton that started in the early nineties has
taken great strides forward and has gained enorragperience. This paper highlights the genesis,
process and the achievements made so far in thgckanjunga transboundary complex of the eastern
Himalaya.

METHODS
Why a landscape: the context

Landscape-level biodiversity conservation is anhdgrmg concept and an important paradigm shift in
the global conservation scenario (Smith & Maltb@20Secretariat of the CBD 2084 The beauty of
the landscape approach in conservation is thaiviilves all levels of stakeholders, including local
communities, in conservation efforts in hopes afweimg that they benefit to make ‘conservation’
truly sustainable (McNeely 1999; Velazquetzal. 2003; Bennett 2004). In the recent years the saste
Himalaya has also witnessed a nhumber of landscaip&tives in conservation (Gurung 2005; Sherpa
et al.2003; HMG/MFSCV 2005; Sharma & Chettri 2005).

The eastern Himalaya, with a wide spectrum of egiold zones, is shared by Nepal, Bhutan, India,
China and Myanmar. Many critical eco-regions ariticadl transboundary conservation complexes are
of global importance (Sandwitbt al. 2001; Wikramanayaket al. 2001; CEPF 2005; Chettri &
Sharma 2005). The area surrounding Mount Kangcingaj is one of the richest landscapes of the
‘biodiversity hotspots’ and one of the world’s maestical centers of biodiversity (Yonzaat al. 2000;
WWEF & ICIMOD 2001; CEPF 2005; Sharma & Chettri 2D0®ue to its strategic location between
Nepal, India, Bhutan and China, it is an importanda for biodiversity conservation and needs
transboundary cooperation to make conservatiorrtefeffective (Shengi & Sharma 1998; Sandwith
et al, 2001; CEPF 2005). During the past several yeaa)y consensus-building processes on
regional cooperation for some of the critical tlamendary areas have been initiated in the eastern
Himalaya (Rastoget al. 1997; Sherpat al. 2003; Gurung 2005; HMG/MFSC 2005; Sharma &
Chettri 2005).

The Kangchenjunga landscape has been seen asuzapia of living treasures by many past works.
The genesis for transboundary cooperation stanedl997 when researchers and government
authorities attended a workshop organized by ICIM&1 discussed the status and potential of the
Kangchenjunga complex in terms of its biologicaledsity (Rastogiet al. 1997). This workshop
advocated immediate cooperation for conservatitiorzs in the Kangchenjunga complex. Similarly,
Yonzon et al. (2000) produced extensive reports on the Kangcingaj complex with biodiversity
values and a suggested plan of action. These toremlidated reports from eastern Nepal, Darjeeling
and Sikkim recommended expansion of protected dceegver more landscape elements of potential
habitats. Later WWF and ICIMOD (2001) strongly aeunended this complex as critical for
transboundary cooperation.

These past experiences showed that conservatidoiodiversity requires a comprehensive and
multiscaled approach that includes both reserverandreserve areas considering human dependency
for their subsistence living. It was realised tha existing protected areas, which have increased



greatly in number and extent, ‘cannot exist inasioh as islands’, neither within countries norossr
national borders, until the needs of people andstireounding lands (‘the matrix’) are considered
(Sharma & Chettri 2005; Sherpat al. 2003). Realising this as early as 1995, ICIMODtiatéed
regional cooperation initiatives for biodiversityamagement in the HKH region. The concept was to
bring its regional member countries together andilifate effective conservation for critical
transboundary complexes across the HKH region. Thiscept was taken further and tested in
transboundary landscapes such as the Mount Evepestystem and the Hkakaborazi mountain
complex (Guangwei 2002; Shergh al. 2003). With these experiences, ICIMOD realized tiua
achieve local, national, regional and global coveion goals, the protected areas alone are
inadequate to meet the demands of conservatioradralistic approach at the landscape/ecosystem
scale, including human beings as part of the sysiemeeded. To address biodiversity conservation
through participatory processes at landscape lexedeparate sub-programme on ‘Transboundary
Biodiversity Management’ was initiated year 2003thivi the Natural Resources Management
integrated programme in ICIMOD (see Chettri & Shar@005). A strong thrust has been given to
community development at the local level, followsd regional cooperation at the regional level to
meet the global commitments (Fig. 1). Since th&MIOD has been playing a pivotal role in forming
partnerships, developing community-based natussluece management strategies in and around the
protected areas and exploring the feasibility afedi@ping corridors to link parts of the landscaplee
essence of the transboundary landscape initiativelves an integrated approach with partnerships
between communities and government agencies oftigesirsharing a conservation area of common
interest for effective biodiversity management.

Global .

[Support to
globalinitistives
CBD WEsh, MDGs)

Recional
(Acceptance of franshoundary
issues and policy intiations)

National

ifincreased cooperation hetween national agencies and
ahility to plan-and imglement biodiversity consencatian)

Local

(3ustainabla ivelinood options for communtigs, Commonity
participation in conserdation)

Fig. 1. ICIMOD’s conceptual framework showing linkages nfrocommunity level to global
commitments. (CBD - Convention on biological divgrsWSSD- World summit on sustainable
development; MDGs- Millenium development goals).



Criteria adopted for transboundary complexes

ICIMOD builds on community-based natural resourceanagement for achieving regional
conservation goals. Such management in the coofetkte HKH region is complex, resulting from
diverse cultures, ecological variations, differegeclimatic regimes and difficult terrain. Wateesls
and landscapes often fall within different politibt@undaries that could be best addressed by ragion
cooperation. Criteria promoted by ICIMOD for sucfes community-based biodiversity management
at the country level include: policy and legal meas to facilitate community-based management;
strengthen institutions, management and processegower communities for equity; and maintain
ecological sustainability (see Sharma & Chettri®00

ICIMOD adopted similar criteria for addressing theues in Kangchenjunga Landscape, which are as
follows:

1. Identify corridors required to maintain biodiveysiinks between protected areas in the wider
Kangchenjunga landscape covering parts of Nepdiamnd Bhutan;

2. ldentify options for promoting conservation-linkedicro-enterprises and ecotourism at the
project sites;

3. Develop a stakeholder-based participatory bioditsersonservation strategy for these
corridors;

4. Identify transboundary conservation and managemisstes and develop strategic
mechanisms for incorporating them into the managemithe various landscape elements in
ways that are consistent with the various goverrnpeficies and community and farmer
management systems in the area;

5. Identify policy changes that can enable betterstbanndary landscape conservation;

6. Identify and develop an action plan to strengthem ¢dapabilities of community institutions
and government agencies to implement the strateyy;

7. Assist collaborating agencies to develop followgnposals for strategy implementation by
governments and for outside financing.

During the last three years (2003-2005) ICIMOD withpartners has mainly focused on the first four
criteria addressing the feasibility assessmentiéweloping transboundary landscape and conservation
corridors as linkages to the exiting protected sir@&ree broad outputs have been: a) identification
and delineation of potential conservation corrigdrs participatory research on biodiversity values
and services; and c) suggested strategies for o@igm and economic development.

RESULTS
Identification and delineation of potential corridors

ICIMOD has identified five most important transbdany complexes in HKH region (see Chettri &
Sharma 2005); the Kanchenjunga landscape is orte qumplex in the eastern Himalayas where
ICIMOD is working for transboundary biodiversity megement. The intention is to address global
commitments such as that of the CBD for conseraasastainable use and fair and equitable sharing
of benefits arising out of the use of genetic reses. India has already brought the Kangchenjunga
area under a protected area network by managiag Kangchenjunga Biosphere Reserve and other
small protected areas in Sikkim; Singhalila NatioRark, Neora Valley National Park, Senchal
Wildlife Sanctuary and Mahananda Wildlife Sanctuarg protected areas within Darjeeling Gorkha
Hill Council. Adjacent to these, Kangchenjunga Qomation Area is an important part of the
protected area network in Nepal. Some parts ofemedhutan also fall in the wider Kangchenjunga



landscape covering Toorsa Strict Nature Reserveghnis connected by a natural corridor to Jigme
Dorji National Park. Many of these protected ama&stransboundary in nature (Fig. 2).

KANGCHENJUNGA TRANSBOUNDARY LANDSCAPE

Protected Areas

LEGEND

Protected Areas

Source:EarthSat, 2000

Fig. 2 Map showing the protected areas of the Kangcimgajuandscape. KCA- Kangchenjunga
Conservation Area, Nepal; KBR- Kangchenjunga BiesphReserve, BRS- Barsey Rhododendron
Sanctuary, Fambong Lho Wildlife Sanctuary, Singbd@od®dendron Sanctuary, Mainam Wildlife

Sanctuary, Kyongnosla Alpine Sanctuary, Sikkim,idndSNP- Singhalila National Park, Senchel
Wildlife Sanctaury, Mahananda Wildlife Sanctuargdsa Valley Nationa Park, Darjeeling, India; and
Toorsa Strict Nature Reserve, Jigme Dorzi Natiéteak, Bhutan.

ICIMOD carried out extensive consensus-building cesses with communities, conservation
authorities, conservation experts and organizatisagking in the landscape. Three national-level
consultative workshops were organized in Nepaljarehd Bhutan where participation of policy
makers, government officials, academic and reseasthutions, NGOs, CBOs and communities was
ensured. During these consultations five poteotalservation corridors were identified for feagibil
assessment (Fig. 3). Conservation corridors ioterect protected areas and other relevant teg#ori
surrounding them. Human activities are promoteth@se areas on a sustainable development basis;
that is activities are undertaken that do not egdathe rich natural resources contained thereih an
which benefits both nations in general and comnmsiin particular. Conservation corridors are thus
a flexible planning tool that interconnect protecégeas through combination of land use strategy.



Fig. 3. Map showing the potential corridors between thetqmted areas of the Kangchenjunga
landscape.

The whole landscape is about 14432°land the identified corridors account for about 1dfthe
total. The first corridor is the buffer area on tRepal side to Kangchenjunga Biosphere Reserve,
Barsey Rhododendron Sanctuary and Singhalila Nati®ark of India; the second is the corridor
between Singhalila National Park and Senchel W#dBanctuary in India; the third is the corridor
between Senchel Wildlife Sanctuary and Mahanandaliéi Sanctuary in India; the fourth is the
corridor between Mahananda Wildlife Sanctuary arebdd Valley National Park in India; and the
fifth is the corridor between Neora Valley Natioark in India and Toorsa Strict Nature Reserve in
Bhutan that links to Zigme Dorji National Park (d€g. 3).

Landscape elements and conservation challenges

To collect baseline information, participatory ressh was carried out in the potential conservation
corridors. The main focus of the studies was s&ss the biodiversity values and services in t@fms
available resources, dependency of the local coritresrand options for linking conservation with
development. The research revealed that the Kangelga landscape has a complex land-use and
land tenure systems (Table 1). Numerous landusesty@mve varied tenure systems belonging to
reserve forests, private commercial land and mahgroarrangements. The complexities are more
pronounced when encroached lands were found ané #me conflicts between the government
authorities and local communities. Numerous otlmrservation issues were reported as limitations
for long-term conservation goals. Some of the isssiech as illegal trade of resources, limited
agricultural lands, man-animal conflict and enctoment of forested land are quite common across
the landscape (Table 1). However, some specifiessuch as use of chemicals in the tea gardens,



dependency of tea garden laborers in forests fewéiod, and unregulated tourism are country-
specific and need special focus. With a landschpessl among three countries, it is obvious that the
landscape have many transboundary issues. Crodsrbgrazing, dual citizenship, illegal trade of

high-value medicinal plants and animals, and tinlbgging are some of the major transboundary
issues identified so far (Table 1).

Table 1:

Kangchenjunga Transboundary landscape

Inventories of issues and information fromthe identified conservation corridors in

Variables

India

Nepal

Bhutan

Locations

Corridors linking Singhalila
National Park, , Senchal
Wildlife Sanctuary,
Mahananda Wildlife
Sanctuary and Neora Valley
National Park and

Corridors buffering
protected areas of India in
Taplejung, Panchthar, llam

Corridors between Toorsa
Strict Nature Reserve of
Bhutan and Neora Valley
National Park of India;
Toorsa Strict Nature
Reserve of Bhutan and
Jigme Dorji National Park
within Bhutan

The landscape 1. National reserve forests | 1) National forests 1. Largely national
elements 2. Cinchona plantations 2) National pasture lands forests
(dominant 3. Tea gardens 3) Private/subsistence 2. Grazing area (govt.
features) 4. Khasmal areas agriculture/ agroforestry restricted forests in
5. Private lands with orchards areas which people have
and agricultural farms 4) Commercial agriculture access rights for
6. Built up areas with lands (tea gardens) grazing)
clustered hamlets of 5) Slash and burn 3. Alpine scrub and cliffs
settlements agriculture 4. Private lands with
7. River valleys, orchards and
8. Waste and barren lands, agricultural farms
9. Rocky out crops
Major 1. Landslide-prone areas; | 1) Poor enforcement of 1. Increasing grazing
conservation | 2. Chemical pollution as a policy and law pressure
issues result of chemical use in | 2) Complicate land tenure | 2. Conflicts between

. Ineffective rule

. Communities with limited

. lllegal timber logging,

. Poaching/hunting and

. Encroachment and habit

tea gardens and
agricultural lands

enforcement and forest
management

agriculture areas and
production

fuel-wood collection for
sale, fodder collection,
open grazing

illegal butterfly collection

destruction, over

systems

3) Open grazing and
encroachments

4) Over harvesting of
NTFPs

5) Poaching

6) Forest fires

7) Large number of
unproductive domestic
livestock

8) Conflicts between peoplg
and wildlife

people and wildlife

3. Poaching for bile and
musk

4. Overexploitation of
NTFPs

5. lllegal felling of trees,
collection of firewood
and timber along the
border areas




exploitation of NTFPs,
small scale forest fires

8. Tea garden labour's
dependency on near by
forests

9. People wildlife conflicts

10. High volume of
tourists and poor
management of garbage

Major trans-
boundary
issues

1. Cross border grazing

2. Lokta debarking from
across the border

3. Exploitation/extraction of
NTFPs especially from
across the border

1) Trans-boundary use of
forest and grassland
resources

2) Dual citizenship and
ownership over resource

3) Custom barriers and
cross border related trad

problems

lllegal trade in
Cordycepsand musk
pods across the borde
lllegal felling of trees;
collection of firewood
and timber along the
border areas

Biodiversity values and services

Beginning at low elevations and consequently ingirepaltitude, the landscape has diverse ecological
zones compressed within a 100 km north-south stréttstarts from a tropical zone and goes up to a
nival zone, providing habitat for a diverse floradeauna. The review and research on flora from the
landscape provided outstanding results. It wasnheshithat the landscape is a home for about 7000
flowering plants, including 400+ orchids, 60+ rhddodrons, above 350 wild edible plants and
hundreds of high value medicinal plants. Among thast floral diversity a significant proportion is
endemic to the region.

The fauna in this landscape is diverse and ricte pitotected areas are habitats for many flagship
species that are of global importance. Over 10@ispeof mammal have been reported from the
protected areas of this landscape, including maae 60 species of conservation importance (Table
2). Similarly, over 550 species of birds and 60@dstlies have also been reported from the landscap
(source ICIMOD unpublished database). Interestindlying the course of our participatory research,
about 25-30% of these species were also reported fine identified corridors. Among the different
ecological zones the alpine zone is of prime imgraé due to the presence of many species of global
importance. The endangered snow leopé&fdc{a uncig, Blue sheepHRseudois nay)r Himalayan
tahr Hemitragus jemlahicys Goral Naemorhedus baileyi Serow Capricornis sumatraensisand
Takin Budorcas taxicolorin the alpine zon, and Red panddlrus fulgen¥ and Himalayan Musk
deer Moschus chrysogasfelin the subapline zone are some of the importaatnmals of the
landscape. Similarly, birds of conservation interexlude Lammergeier Gypaetus barbatQs
Himalayan Griffon Gyps himalayensjsBlack Eagle Ictinaetus malayensisthe Northern Goshawk
(Accipiter gentilg, Himalayan SnowcockTetraogallus himalayensis Tibetan Partridge Rerdix

hodgsoniag Snow Partridgelerwa lerwg, and Satyr Tragopaiffagopan satyr

Table 2. Some of the widely known threatened mammslbof the Kangchenjunga landscape



No | Scientific name Common name IUCN Distribution
threat _ in '_ch_e f[hree
categories | participating

countries
Z | £ | mog

1 Ailurus fulgens Red Panda EN +| + +

2 Aonyx cinera concolor Clawless Otter T + | + +

3 Arctictis binturong Binturong T + +

4 Belomys pearsoni Hoary Footed Flying Squirrel T +

5 Bos grunniens Wild Yak VU + |+

6 Budorcas taxicolor Takin VU + +

7 Canis aureus indicus Asiatic Jackel T +

8 Canis lupus Tibetan Wolf VU +

9 Capricornis sumatraensis | Southern Serow VU + 4+ +

10 Caprolagus hispidus Hispid Hare EN + | + +

11 Catopuma temminckii Asian Golden Cat VU +| + +

12 Cervus elaphus Sikkim Stag T +

13 Cuon alpinus Dhole/Wild dog VU + | + +

14 Elephas maximus Asian Elephant EN + | + +

15 Equus kiang Tibetan Wild Ass T +

16 Eupetaurus cinereus Kashmir Woolly Flying Squirrel| EN +

17 Felis lynx Tibetan Lynx EN +

19 Felis temmincki Golden cat EN + | + +

20 Hemitragus jemlahicus Himalayan Tahr VU + | +

21 Hylopetes alboniger Parti-coloured Flying Squirrel T +

22 Hystrix brachyura East Asian Porcupine VU + O+

23 Lutra lutra Common Otter A48, + + +

24 Lutrogale perspicillata Smooth-coated Otter VU +| + +

25 | Macaca assamensis Assamese Macaque VU H oo+ +

26 Martes flavigula favigula Himalayan Yellowthroateq EN + |+ +

Marten
27 Melursus ursinus Sloth Bear VU + | + +
28 Moschus charysogaster | Musk deer EN + | + +
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29 Mustela kathiah Yellow-bellied Weasel EN
30 Mustela sibrica Himalayan Weasel T
31 Mustela strigidorsa Back-striped Weasel VU
32 Myotis sicarius Mandelli's Mouse-eared Bat VU
33 Naemorhedus baileyi Red Goral VU
34 Neofelis nebulosa Clouded Leopard VU
35 Ovis ammon Argali VU
36 Paguma larvata Himalayan Palm Civet EN
37 Panthera tigris Tiger EN
38 Panthera pardus Leopard
39 Pantholops hodgsonii Chiru EN
40 Paradoxorus Common Palm Civet EN
hermaphroditus
41 Pardofelis marmorata Marbled Cat VU
42 Petaurista magnificus Hodgson's Giant Flying Squirre|] T
43 Prionailurus viverrinus Fishing Cat VU
44 Prionodon pardicolor Spotted Lingsang T
45 Pseudois nayaur Bharal VU
46 Selenarctos thibetanus Himalayn Black Bear VU
47 Uncia uncia Snow Leopard EN
49 | Viverra zibetha Large Indian Civet EN
50 | Viverricula indica Small Indian Civet VU
51 | Vulpes ferrilatus Tibetan Fox VU
52 | Vulpes vulpes Red Fox T
53 | Vulvus bengalensis Indian Fox EN

Note- EN- endangered, VU- vulnerable, T- threatened
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This analysis revealed that the Kangchenjunga tamisis an extended habitat, beyond the political
as well as protected area boundaries, for many eitabspecies such as snow leopard, red panda,
takin, and tigersRanthera tigri3, and for many endemic plants. Though most effattbiodiversity
conservation have focused primarily on protecteédsyrthe unprotected lands surrounding these areas
(the “matrix”) also seems to be equally importaort donservation of biodiversity. Thus, development
of corridors to provide the missing links betwedre tprotected areas was felt necessary for
connectivity to enhance the conservation of manjefspecies that need wider habitats.

Livelihoods and challenges

While delineating conservation corridors it was liml that human livelihoods are critical
components in the conservation paradigm. Divetseiegroups inhabit these potential corridors. The
majority of the people living in remote border areae economically vulnerable. The livelihood of
most of these people revolves around agriculturé famest resources. For instance agriculture
accounts for about 39 percent of gross domestidyatoin Nepal and provides employment to more
than 80 percent of the labour force. The cultivdhial area in Nepal alone is estimated to be ab®ut
percent of the total land area of the landscapesveter, only 5% of these productive lands are used
for agriculture, which is to a large extent for sigstence, and the rest 12% has been changed to
cardamom, tea plantations and other land use types.

Agroforestry is another promising economic actiytacticed in the landscape. Planting broom grass
(Thysanolaena maximeaon the steep terraces is an age-old practiceewisie, large cardamom
plantations with the moisture-loving shade treesl &ma cultivation are other options recently
developed in some parts of the landscape. Likewis@;timber forest products (NTFPs) make a
significant contribution in the local economy fhetpeople living in this landscape. Collecting seas
method and frequency of specific products are wetiwn to the local farmers. Some community
forests in Nepal are already conducting trainingnfiarsery preparation, transplantating and hamegsti
of NTFPs. Traditional practices of technology tfenskill exchange at people-to-people level still
take place between the farmers of Nepal and Sikkioltural exchange is well associated with the
appropriate technology that people have been pragtsince time immemorial.

The integration of community development for comadon goals is important in landscape

development. Being located in remote areas, marthefivelihood options are beyond the reach of
the people living there. Some of the identified lldmmes are lack of modern technologies, market
information for agricultural and non-agriculturatogucts, and motivations to try more profitable

economic activities (Table 3). The communities havstruggle to sell their products in the markets
mainly due to lack of transport facilities or limit information on market opportunities. In many

instances economic development is facing crisesplgirdue to lack of human resources and

institutional support. Coordination between develept organizations, government agencies and
social workers, and appropriate policies for tramdbr trade were also reported as bottleneckseto th
overall development in the landscape (Table 3).

able 3: The list of current and potential livelihoa options to focus while designing
transboundary landscape in the Kangchenjunga compie

Variables India Nepal Bhutan
Indicative 1. Livelihood strategies basedl) Micro-enterprises based gnl. Biodiversity based
economic on off-farm earning cultivation, processing, micro-enterprises
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interventions /

options such as mushroor

n, marketing of wild species

focusing on local

]

thrusts to floriculture, horticulture, | 2) Identification of (high- potential

address apiculture and ecotourism|  value) niche products for | 2. Hand made paper,

livelihood 2. Micro-enterprises based gn market vegetable dyes, cane

issues NTFPs and medicinal 3) Legitimizing the and bamboo based
plants cultivation, production and products, incense,

3. Cultivation of commercial sale of NTFPs brooms, floriculture
crops such as cardamom | 4) Promotion of local 3. Cash crops; orchard,
and tea resource based small scale local tea

cottage industry 4. Ecotourism, pilgrimage
5. Yak husbandry
Major 1. Lack of motivation and 1) Inadequacy and gaps in | 1. Shortage of funds to
Constraints support to the communitigs  policy and law and their promote micro-
(general and | 2. Lack of know how and enforcement enterprises
specific) modern technologies 2) Poor information system | 2. Accessibility

3. Poor market infrastructures and knowledge base 3. Lack of market
and opportunities 3) Lack of modern information and accesg

4. Coordination between technologies to market
diverse institutions and | 4) Poor market opportunities 4. Poor infrastructure
stakeholders to act in 5) Poor awareness about development
unison for reaching the sustainable bio-resource | 5. Lack of trained human
common goals usage, resources

6) Poor economic resource | 6. Lack of technical
base assistance
Suggestive 1. Community mobilization, | 1) Review and promulgation| 1. Market information and
Strategy motivation and support of required policy and law| infrastructure

wWN

. Incentives for conservatio
. Capacity building and

provide technology option
to farmers

. Promotion of traditional

knowledge

. NTFP based micro-

enterprises

. Market opportunities and

infrastructures

. Ecotourism development

n2) Grass roots level

institutional strengthening

s3) Provision for information
centers

4) Promotion of community
forestry,

5) Promotion of medicinal
plants and cash crops

6) Networking in ecotourism

7) Adoption integrated
landscape approach

in potential areas

. Human resources

development

. Provision for technical

assistance in micro-
enterprise development
and ecotourism

Suggested strategies

The preliminary assessment for developing corridorshe Kangchenjunga landscape provided
information for some possibilities for establishiognnectivity between the existing protected areas.
The identified corridors have adequate reservesferédowever, it is imperative to consider the land
use cover change in the landscape. This assessmnpetessary for knowing the trend in land use
change and to identify critically pressured ardéareover, understanding the land use patterns mithi
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the corridors is important to identify the intertien areas and bottlenecks for a functional
conservation corridor. Besides the land use tyfies]andscape is poorly explored for its biological
components. More systematic biodiversity inventamyd the distribution patterns of different
threatened and endemic species would help plareoatn measures.

The socio-economic studies revealed that subsistzmming practices are the basis for livelihood fo
most of the people, whereas in some areas teargaldere become the primary source of income.
Due to the limited options and opportunities, tlepe&hdency on forest resources is considerable. The
communities living in the remote transborder araes more vulnerable, but they have potential
options for micro-enterprise development such asFRE[ off-season and organic vegetable
cultivation, agroforestry practices, and animaldamiry (Table 3). Some of the high altitude ardas o
eastern Nepal, Sikkim and Darjeeling and westerat&hare the hub for many high-value medicinal
plants. Domestication, production and value addito these plants could boost the local economy.
Similarly, the whole landscape is a paradise farriton development. Wildlife-based tourism,
adventure tourism and pilgrimage tourism are styongcommended options for the local economic
development. Human resource development, techndi@msfer and information dissemination on
market options are also essential (Table 3).

Critical transboundary issues include illegal tkmovsler grazing inside the protected areas, illegal
logging, illegal trade of high-value medicinal piaracross the borders, and poaching of animals.
These need joint action by the countries, includifgrmation sharing among the park managers of
two neighboring countries, joint research and nuwiniyy, sharing of activities such as training,
management and patrolling (Table 4). However, tRistieg conservation practice among the
participating countries does not have such a fraonlewT herefore, developing a regional framework
to combat such issues would make the managemetiedf and mutually beneficial to the countries.

Table 4. The issues and suggestive strategies faldaessing transboundary challenges in the
Kangchenjunga landscape

(a) Nepal — India Case

Issues: Challenges/possible solutions:
Unclear asset ownership and resource [useCommunity rights on the use and tenurg of
rights resources should be clarified
lllegal forest and grassland use by peoplé inlllegal trade and poaching to be controlled
the transborder areas jointly
lllegal poaching of wildlife and trade across Negative impacts through tourism are to|be
the border controlled through policy
lllegal trade of high value medicinal plants Trade of timber and NTFPs should be
across the border monitored and regulated
Unregulated tourism and expansion |of Information and expertise exchange program
settlements should be initiated between the two countties

Effects of land uses on downstream people Cooperation  between two  countries
Lack of a common platform for exchange on strengthened in handling cross border issues
transboundary issues

(b) India — Bhutan Case

Issues: Challenges/possible solutions:
lllegal felling by corporate sector as well @as Common code of conduct or commpn
individuals from across the border minimum programme should be developgd,
Poaching from across site border including conservation, development and
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Unplanned tourism and developmental tourism

activities Alternative livelihood opportunities to He
Land encroachments jointly promoted

Unsustainable extraction of NTFPs fram Sharing of experiences/resources at different
across the border levels

Develop compensatory mechanism for

ecosystem services to the people as a joint
activity
Cooperation  between two  countries
strengthened in handling cross border issues

DISCUSSION
Prospective for developing a transboundary landscap

The 12 protected areas in this landscape range 8®rknf to 2620 kmi. and are home to many
species that are of global importance. However ptiesent landscape level analysis revealed that the
lands outside these protected areas are also iampart terms of agro-biodiversity, wildlife, ethnic
diversity, culture and more importantly as optidos biodiversity tradeoffs. To accommodate these
wider biodiversity values, the people living in aaebund the corridors are considered an integndl pa
of the conservation efforts. Conservation of thigdew landscape is impossible without the
involvement of local communities and cooperatiaonirthe participating counties. In order to fully
accommodate the range of biodiversity targets aotbgical processes supported by ecosystems, as
well as to safeguard against the potential vagarfiegobal scale change, conservation prioritiestmu
be scaled up across the larger landscape (Vaetlaly2001; Velazqueet al. 2003, MEA 2005). The
landscapes capture more biodiversity than smalis shecause of the ‘beta-diversity effect’,
especially since landscapes include more ecosysteiliife habitats, local communities and their
lifestyles and land-management variability (Shadm@hettri 2005).

Biological prospective

During the past three years the Kangchenjunga lcames has gained impetus as a transboundary
conservation initiative (Sharma & Chettri 2005).r@articipatory research and reviews revealed that
protected areas of the Kangchenjunga landscape keene to many globally significant flora and
fauna (Chettri 2000; Chettri et al 2001; Chedtrial. 200%). Many of these species were also found
outside the protected areas as reported by Yoetah (2000) and CEPF (2005). The species that
were found in the mountainous areas were normallyd in low density with wider habitat needs,
using habitats outside the protected areas andstiie borders to widen their range of habitaterdh
have been reports from the communities that marthefvell-managed community forests in Nepal,
gullies, streams and even tea gardens of Darjealingsurrounding forest adjacent to the villages in
Bhutan were widely used by wildlife. Magraw (20G)d Williams (2005) also reported that in the
eastern Nepal forests outside protected areas evitigal for many species of important flora and
fauna. Thus, so-called incompatible lands outsitese protected areas were making important
contributions toward achieving long-term conseostjoals.

Our analysis revealed that there are still poteotatiguous forests both across the political bosd

of Nepal and India and India and Bhutan as welbetsveen the protected areas in Darjeeling and
Sikkim. These forests were also use by many largsmmals that need larger habitats to sustain their
viable population. The landuse analysis revealed aimost 40-50% of these potential conservation
corridors were under dense forest, while othersaveare covered by a mosaic of other landuse types
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such as open forest, scrublands and agroforestgnsgs Such mosaic habitats could be important to
accommodate more biodiversity (Chetti al. 200%) and have potential corridors (Gurung 2005).
These potential corridors could play an importathe in maintaining altitudinal connectivity between
the habitat types for larger Himalayan ecosystemme{tdi et al. 2001; Wikramanayaket al. 2001).
However, the long-term conservation goals deperah Uipkages between the conservation areas in
the form of conservation corridors. Such corridmilglress the concern of community development and
conservation measures without compromising eachrdtficNeely & Scherr 2003). Therefore, we
strongly recommend that the conservation measunesid take account of the local people’s
aspirations and address them by utilizing the dppities provided by biodiversity.

Social prospective

The societal integrity of the different ethnic gpsun natural resources management was strong. The
local communities had long-standing traditions afigervation and restrained resource use guided by
conservation ethics, customary laws and traditicighits. They were the owners and co-managers for
considerable forested land and had been instruifenteonserving natural and domestic biodiversity,
both inside and outside the protected areas. There age-old traditions of exchanging resources and
expertise among the people in the region (Oli 2008 ditional belief in Buddhism, Hinduism, and a
varying blend with animistic beliefs cuts acros$ mlountain people and imparts a sense of
compassion and awareness for all forms of life #medsurrounding natural environment. Buddhist
beliefs in ‘hidden treasures’ ders (Ramakhrishnan 1996), anBuk rup’ as a conservation norm
among Lepcha (Jha 2002) are often linked to thestbf conservation. Such practices provide a
strong organizing principle in how people relatevist natural spaces and the biodiversity therein.
Likewise, the traditional natural resources managgmnsystems such &umsaby thePipon (village
head) among the Lanchungpas in Sikkim (R&ial. 1994), Na Zong Nyoas wise indigenous
knowledge and sustainable natural resources ustiges among the Lepchas (Jha 2002) and strong
ethics for landscape level conservation among 8ikkie Buddhists (Ramakrishnan 1996) were some
of the effective traditional conservation measutieat were seen to address “sustainability” of
resources. Thus, conservation was culturally eefbneithin many of the indigenous groups of the
Kangchenjunga landscape. This reflects the stresdience between biological resources and the
human needs. However, these practices were fattimdysdue to various driving forces leading to
numerous conservation challenges (Murphy 2005; ¥or2005). The revitalization of such practices
might regain the cultural values and contributectmservation goals. This is possible when an
integrated approach for sustainable developmenprisnoted at the scale of a culturally and
biologically contiguous landscape.

Economic prospective

Due to remoteness and limited options for liveliti®opeople living in this landscape were highly
dependent on the forest resources for their samgist There was increased demand on land for
cultivation, timber, fuel and animal grazing due pwpulation growth, farm-based family
fragmentation and growth in tourism. Such prevaieaties had also been reported earlier (Rai &
Sundriyal 1997; Chettret al. 2002; Chettriet al. 2005; Chettri & Sharma 2006). These prevailing
poverty and related driving forces are seen addpeftks to conservation. Habitat continuity and
intactness are essential to maintain the integfitgiodiversity values and their services to madkin
and conservation of biodiversity is contingent oaimtaining the interconnectedness of the various
types of ecosystem functions found in the regiarchSfunctions could be explored through economic
opportunities available therein (Costanga al. 1997). The diverse high-value medicinal plants,
ecotourism, agroforetsry and agricultural potestia@nimal husbandry, horticulture and silvicultural
options and potentialities for diary products amne of the most promising economic options
available in this landscape. These renewable raesaurces have a very high potential for tradeoff
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(Sundriyal & Sundriyal 2003), but these potentiadit are still untapped and unorganized. The
regional understanding in trade, transfer of tetdmo and policy for mutual benefits could be

expanded and made more practicable. With recemig@ment in tourism, some communities in the
tourism-destination areas have started to be adedcin this enterprise (Rai & Sundriyal 1997;

Maharaneet al. 2000). But this sector also needs coordinationrantlial understanding to be able to

harness its full potentialities.

Political prospective

The location of the Kangchenjunga landscape ad¢hesfour national boundaries is an important asset
for the region’s geopolitics. The contiguous habétad open border situation make the landscape an
ideal place for cooperation for biodiversity consgion. As signatories to the Convention of
Biological Diversity, all these countries are cortied to promote an ecosystem/landscape approach
to conservation and to establish regional and braunsdary collaboration (Sharma & Acharya 2004).
This provides a strong basis for actually coopreaby the countries signatory to CBD in managing
biodiversity over transboundary landscapes (McN@6g4). The suggested actions include strategies
to promote integrated transboundary cooperationsfmtainable development in mountain ranges,
through mutually agreed-upon arrangements by thatdes concerned.

Over the past decade, regional and transboundaryecation for research, adaptive management,
exchange of expertise and other resources havepermoted to strengthen and improve conservation
and management of mountain biodiversity (Rastbgil. 1997; Sherp&t al. 2003; Sharma & Chettri
2005). The Government of Nepal has already recednthe Kangchenjunga landscape as potential
area for cooperation (HMG/MFSC 2002) and extendhedconcept of transboundary landscape from
the Kangchenjunga complex to the Sacred Himalayamd&cape (SHL), which covers the greater
mountain areas of Nepal (HMG/MFSC 2005). Likewisige National Biodiversity Strategy and
Action Plan of India (MoEF and Kalpavriksh in pressnd Bhutan (Anonymous 2002) also
emphasizes transboundary biodiversity conservatiwhbiological corridor development and shift the
conservation thinking from species and protecteh 0 a landscape approach that includes human
beings as part of the system. This development shamgly supported the global conservation
paradigm shift where policy emphasizes landscafieerahan species (Balasinorwaa al. 2004,
Secretariat for the CBD 20B% Thus, there is strong political basis for depéilg a transboundary
landscape in the Kangchenjunga complex.

CONCLUSION

The initiative taken by ICIMOD with its partnersshalready brought some positive steps towards the
development of Kangchenjunga landscape for effechiodiversity conservation. With research,
consultations and advocacy the transboundary |lapgsconservation concept is now gaining impetus
among the three participating countries. All relgvatakeholders are involved in the process of
planning and improving conservation corridors betmweprotected areas. After a decade-long
conceptualization, cooperation for conservatiothatlandscape level among India, Nepal and Bhutan
is becoming a reality. For the first time conseivatand developmental issues have been built from
the community perspective and placed togetherregeonal forum for discussion. Collaboration for
landscape conservation approach has provided aortopfiy to consolidate a cohesive partnership
among conservationists, developmental authoritiescivil society. Participatory planning tools have
been adopted and action-planning processes initiayeeach of the three participating countries.
These include options to combine conservation e#iterprise development by the communities in the
corridor areas, including community forests, agmeétry and mixed agriculture, using existing
biodiversity resources.
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The extensive consultative processes and appleghreh concluded that it is critical for all theeth
countries to develop a joint strategy and carryamtivities of transboundary nature that will pabei
mutual benefits to people and the landscape whililihg their commitments for achieving the
global biodiversity conservation goals. Based oa tecommendations, ICIMOD has played a
facilitating role to develop a strategy for coopiena at a regional scale for conservation of
biodiversity based on three elements: i) reducimg threats to protected areas and biodiversity
corridors through generating economic incentivesdeyeloping micro-enterprise based on bio-
resources and ecotourism; ii) facilitating partatigry management of forest areas adjoining and
linking them with protected areas; and iii) strdmagting cooperation for transboundary biodiversity
conservation involving local communities and coneer departments of the three participating
countries.

Efforts to conserve biodiversity have gradually lredgo shift away from law enforcement and use
restrictions towards more participatory approachemphasizing equitable and sustainable use of
natural resources by local communities. This changapproach was necessary in the remote rural
areas where biodiversity is concentrated, povertpdrvasive, and development oprtions are often
limited. This has also led to a new emphasis odiriign ways of deriving economic opportunities from
biological resources. Conservation of biodivergityecosystems straddling international borders not
only renders services to nature, but also constitan opportunity to strengthen processes for socio
economic development among the cooperating cosntri@fherefore, a landscape approach to
conservation seems to be ideal to enable these tomtries to benefit from the resources theyeshar
It also enhances transboundary cooperation betwercountries to meet their obligations under
international agreements such as the ConventiomBiotogical Diversity. Hence, landscape level
conservation helps protect biodiversity through paration in the shared ecosystems and also
combines resources and expertise to achieve thenoargoal.
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