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Mission Statement

bﬁ]‘ 5 Wwinessing unprecedented changes in the quality of s environment Forosts ars
&Eﬁ “al Bn unparafleled pace. Soll losses due lo ercsion am assuming massive proportions.
The use of unsusiainable and inappropriate technologies is polluting the air we breathe and the
water we drink. Emissions of greenhouse gases are changing the climate at & rapid rate. Thess
qlinpu have grave consequences for the health of the earth as well as for the physizal and
soonomic wall baing of human sociotins. The changes are occurring so mpidly thal the responsas
of pmﬂ.n and private institulions are nol adequate o meel the environmental and economic

that we are encouniering loday. Ashoka Trust for Research in Ecology and the
Environment (ATREE) is a charitable frust dedicated to improving the response fo these
challenges through the application of new knowledge. The Trust combines public concem ovar the
deterioraling economic and physical environment with a vigorous scientific approach 1o sclving
aniranmental problems. The Trust emphasizes |he use of interdisciplinary approaches that wil
ﬂg'ul o tha improvamant of the human condition through economic devolopmant while consarving
our epvironment and natural resources. The Trust also provides a training ground in applied
consarvabion and policy work for young professionals who would evenlually become tomommow’s

ATREE combines pringiples of ecology and economics 1o undertake and promofe scientific,
sducational, and outreach activities that advance protection of the environment, conservation of
biodiversity, and sustainable use of natural resources. The currant areas ol concentration are
conservation and sustainable managemen of bicdiversity, particularly the impact of land uss
change and deforestation on ecosystem services, including agricultural productivity, water, -and
climata; social and economic drivers of land use changs; mapping ol biodivarsily; consarvalion
plarming, developmen! of models of consarvation thal link ecosystem heaith with the economic
well being of local communities; and policy analysis and action related to conservation and use of
forasts.

ATREE's environmental education and training programs are targeted fowards students and
teadhers ol schools from etementary school fo high school; coliege and university level students
#nd feachers; professionals ranging from fores!t guards to fores! officials; and the s1al of a wide
array of government and non-governmant organizations.

The cutreach programs at ATRBEE ame based on ressarch and experise ol Hs stall, and am
dasigned to develop India's social and human capital 1o resclve environmental problems, ATREE
provides its own lacililies, training, and scholarship and grants 1o individuals and organizations
advancing conservation and sustainable developmant,

ATREE fulfills s mandate through research and activities by its own core staff, by working with its
pariners, and by providing suppor 1o professionals of other organizations.

Tha geographical foci of ATREE's curent work are India’s two hot spots of hiodiversity: the
Westarn Ghats and the Eastern Himalayas,
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: Foreword

ATREE strives to fill & unigue place in the institutional arena. First and foremost, ATREE is almost
exclusively devoted to conservation of biclogical diversity in all its dimensions: biological, social,
and economic. Second, il melies on interdisciplinary approachss o achieve ils goals. Third,
ATREE's educational and outreach programs draw strength from its resaarch work, which in turmn,
is reinforced and enriched by ils ocutreach activities and educational programs. Fourth, we make a
conceried efford to brdge the gap between grass robls, community-based organizations and the
policy-making agencies of the govarnment. Finally, ATREE fosters collaboration with other like-
minded individuals and ofganizations, and provides support to its partners to promote
consarvation, sustainable use ol natural resources, and poverly alleviation.

ATREE has accompfished a great deal over the four years since s establishmenl. Some of these
accomplishments are desoribed in the next few pages. Ol particular interes! are our work on
delorestation and land use changa; the social and economic consequences of these changes: the
impact of these changes on the livelihoods of local communities; and the mitigation of these
changes. Our educational programs range from work with students and schoolteachears 1o
workshops for university lecturers, and from training of forest guards to training of decision
makaers, Similarly expansive and ambitious, cur cutreach programs ranga from capacity bubllding ot
small organizations to the initiation of Consarvalion and Sociefy, an online journal for South Asian
scientisis, policy makers, and ather professionals.

While we at ATREE pursue our present goals, we remain aware of tremendous challenges ahead,
First, while confinuing our basic and appliad work in conservation and sustainable use of biological
resources, we realize the need to expand these programs to address important issues in the
conservation of l[and, water and soll, As part of thesa programs we will nead (o initiale wark In the
related areas of restoration, watershed management, and renewable sources of energy. Another
major challenge will be o accelerate poficy reforms, which will be able to take root only if we
address cetain crucial social jssues, such as gender and social equity and community
empowerment, n our core programs, Given the alreedy extreme povarty and the risk of increasing
povaty-linked environmental crises in much of India, ATREE neads o focus on the dosign and
implementation of programs that will fight both poverty and environmental degradation. Finalty, in
association with academic organizations, we must train a new group of young professionals who
do interdisciplinary work—combining research with action—aon basic issues confronfing society.
Simultaneoushy, wa noed to pul more emphasis on communicating new knowledae and information
to policy- and decision-makers locally and nationwide,

In tour years, ATHEE has grown to be a vibrant and dynamic organization with a staff of more than
40. ATREE owes |tz growih and strength o lis dedicated stalf and the suppont fram s partners,
numgrous friends, and donor agencies. Recent support from the Ford Foundation has allowed
ATREE 1o strengthan its infrastructure, expand its forestry research program, and underlake new
initfatives such as the establishment of the Center for Interdiscipiinary Studias in the Environment
and Development in collsboration with the Instiiute for Social and Economic Changs., With
continuous support from our conatituents and partners, we look forward to meeting current and
new challenges. Wa invite all readers of this report to work with us and to provide us the benefit of
thair wisdom and counsal.

Kamaljit 5. Bawa
President, ATREE
Bangalore




An Introduction

ATREE's activities in research, education, outreach and policy ara integrated fo achieve its main
goats, These main componants draw on and rainforce each other. The research lorms the basis of
our actien, policy and outreach programs, and insights gakned from outreach activities cantribute 1o
the developmen! of research and educational programs. Educational programs. draw upon the
strenpgth of the research program and pedagogical approaches developed 0 the educational
programs contribute fo oufreach activities
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1. Research: Laying Strong Foundation for Relevant
) Interventions

India is one of the top ten countries of the world in terms of the number of different species of
organisms, This diversity ol lile contained in our wide array ol natural ecosystems also sustains
the economic well baing of millions of people. Natural ecosystams provide goods and sarvices that
ultimately support mast, i not all, human endeavors. Natural scosysiems, however, are undar
tremendous pressure. Human activiies ame cadsing large-scale degradation of scosysiema on
land and watar. Deforastation, silting, and paliution of rivers, and oas of wetlands, mangrowes, and
coral feafs have severs ecological and eoonomic Corsog UG,

Tha focus of ATREE's research efforts is conservation of natural ecosystems, and the diversity of
liwing organisms in hese acosystema, for tha banefit of present and future genarations of our
people. Effective conservation requires knowledge about the distribution ol living organisms and
ecosystems, the threals 1o species: and ecosysiems, and the dependence of local communitiss. on
poods and services provided by local ecosystems. Strong institutions, and policies based on
congultation among all users of natural resources are also nacessary for conservation measures o
succeed. Thus the major emphasis of ATREE's research programs are fo ascertain the magnitude,
patterns, and causas of deoforestation; 1o axamine the spatial distribution of biclogical diversity and
how it might be impacted by habitat changes; to undertake conservation planning based on the
distribution of biodiversity, pressures on biological diversity, and sconomic, soclal and culiural
uses of this diversity by local communities; to develop susiamable modela of natural resource use
that link conservation goals with economic well being ol peopls dependan! upon ecosystem goods
for thair livelihoods; and 1o bulld opproprate policy and instiutional frameworks lor conseration
and aleviation of paverty among communithes that subsist on biclogical resources.

The lollowing sections highlighl ATREE's research programs. ATREE's research provides the
basis for action in consarvation. The action may take the farm of inputs 1o policy formulation, work
with rural communities fo not only conserve and manage resources but also lo enhance their
livelihoods, and educational as well as tralning programs.

1.1 Conservation and Livelihoods: Working with Local Communities to Enhance Rural
Income and Conserve Natural Resources

The involvement of local communities in managing naturml resources s the key lo successful
consardation, Among tha many regquirements of sustaned involvemant are provision ol sconomes
incantives, capacily building—inciuding  empowermant—and policy and  nstiutional  mliorm.
Working with Vivekananda Girijanas Kalyana Kendra (VGKK), ATREE has been helping Soligss
consarve thair natural resourcas through forest-based enterprises, capacity building, and
institutional refarm.

The Solgas have inhabiled Biligid Rangan Hills (heraafter, BR Hills) of South India for millennia. In
the Biligirl Rangaswamy Temple (BAT) Wildlile Sancluary, approximately 4,500 Soligas live in 57
saftlements called podus. Traditionally, the Soligas engaged in shifting agnculture and hunfing,
and collected a wide range of non-timbar forest products. When the BR Hitls area was designated
as @ sancluary, shifting agrculture and hunting were complately banned. The Soligas wera
allocatad small pleces al land, typically 0.6 hactares por family, whera thay could practice saliled
agriculture. Howeaver, extraction of non-timber forest producis (NTFPs) stll remaine the major
source of incoma lor the Soligas

NTFP=s accouni lor approximately 35% ol (he cash income of Sofgas living in the intardor of the
sanctuary and approximately 15% of the cash income of Sofigas living close to the periphery. In
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socioBconomic monitorng has been o ampowoer the looal community (o realiee social and
econamic banalits from various government and non-govemment activities almed at their wellare.
A major achisvement has been an increase in the propartion of returns to harvasters from the sabs
of NTFPs fo the tribal cooperatives: for example, returns to harvestars from the sale of honey have
increased from 54% o B1% over the jast 5 years.

The BAT Widlite Sanctuary i= the only place in India where production, extraction, and
regensration of NTFPs are being monitored, and where the local communily is involved in such
monioring. The results so far indicate that the current levels of extraction do not significantly affect
population replacement rates. Although there is tremendous spatial variation in NTFP populations,
with parts of the forest whers they show a decline, and other pans where they are incraasing, for
the sanctuary as a whole NTFP availabilities have remained relatively stable over fhe past 5 years.
We balleve that the levels of harvests can be reduced provided sconomic retums from NTFPs ame
mora aquitably distributed. Greater economic refurns can be used as an incantive 1o self-ragulate
harvest levels and lo make participatory resource manitoring a truly volurtary sfort.

1.2 Changing Landscapes and their Ecological and Economic Consequences

India’s landscape is changing rapidly, Deforestation and other forms of habitat degradation, shifts
in agneoulfural practices, developmental activities, and urbanization, am causing the changes. Tha
changes in land use pattermns, including changes in land cover, have important consequences for
conservation of biodiversity, agricultural productivity, regulastion of the water cycle, climate,
retantion of soil, and for thae general well being of human socelias. Howover, the magnituds of
land-use change—Including deforestation—as well as the drivars and consequences of change
ara poorly undersiood. Even less well undarstood ara the effects of lactors ke climate change,
and the polential consequences thal it has for the distnbution and conservation of blodiversity,
ATREE is working on baoth the ecological and economic causes of our changing Iandscape.

1.21 Deforestation and Land Use Change

ATREE's program on land use change is curréntly concentrated in two regions; the Western Ghats
and the Eastemn Himalayas. The objectives of the program are o assess the exten! of changs in
land cover, parbcularly deforastalion and foresi degradation, identily the couses of change, and
sxaming their consequences,

Using temate sensing imagery, archival maps, and ground surveys, scientists associated with
ATREE have examined land use change and delorestalion in the Westem Ghals and the Easlern
Himalayas. In addition, land use change and deforastation are baihg studied in detall In four areas:
Agasthyamalal Hils, Malal Mahadeshwara Hiflls, and Biligii Rangan Hills in the Westam Ghats,
and Darjesling Hills in the Eastern Himalayas. Detailed maps showing the natume and extent of
change have been prepared, and statistics on deforesiation, forest fragmentation, and conversion
of forast land to othar typas of uses have baen compiled.

The data on land use change and deforestation have been assembled into a Geographic
Information Systemn (GIS) format. Other layers of information that are being Incorporated into GIS
include spatial data on roads, population centers, land use, and a wide range ol economic and
developmental parameters to identity causes of change. Information on the distribution of
biodivarsity is being added to the GIS to determine the consequances of land use change lor the
conservation of blodiversity, The analyses based on land use change: and the distibution o
biodiversity are identitying gaps in the protection of biclogical diversity and should form the basis
tor further conservation planning as described in one of the following sections.
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with the National Remote Sensing Agency (NRSA), Hyderabad, ATREE scientisls have

own that the rata of deforestation in the Western Ghats remains high. In Arunachal Pradesh, we

'-mmﬂmm,mﬂumsmmmﬁwmm
o large amount of biodversity will be lost loraver

#THEE stafl scientists have also examined delorestation in past and pre-independence penods

from historical records. Although || appears that the delorestation rale has slowed In the posi-

periad, the rales in ragions that still have sizable areas under foresis remain high as

by data for the Westem Ghats and Arunachal Pradesh. Change in deforestation rates

‘lime, particularly during the |ast lew decades, remains 1o be documented and is a high priority

area for ATREE. Information about the extant of land use change and causes and consequences
of such changes are critical for Inputs to new poéicies regarding land uge and consamvation.

122 Causes and Consequences of Biodiversity Loss: Exampiles from Inferdisciplinary Research
&n Bamboos

Bamboo constitutes one of the most important extractable forest products in the state of Karnataka
in the central Western Ghats; in 1995-06, the state samed a revenua of nearly Rs 4.5 crores from
e supply of bamboo. Yet, the state s in & precarious position with regard 1o the availabiity of
bamboo resources in the forest. Deforestation, extensive land use changes in the past 50 years,
and an unending eaxploitation of natural populations of bamboo have taken thair 1ol But aver the
years there has been a steady decrease in the total extraction probably ndicating an increasing
scancity of the resources. Compared with about 3,85,025 m long extracted in the state in 1973-T4,
in 198708 tha lotal exiraction of bamboo was barely 18,034 m tons. Consequently, paper, pulp
and cottage industries that were once almost completely dependent upon bamboo from the state
have oithar basn forced to close down or import bamboo § they cannol replace i with substitutes.

The consequences of the loss ol bamboo resources are only now being realized and traditional
artisans whoso lvelihoods are closaly infertwined with the bamboo resource are perhaps the
Mardest hit. Unlike commerciai industries, which can resort to other avenues to obtain resources, it
1% @ do or die situation Jor the Iraditional artisans. In Kamataka n number of forest dwelling and
fringe communities depend almoat exclusively on bamboo. One such communily is the Medars,
wha depend on bambioo 1o the extent that they revere and worship bamboo regulary |Hoss-bidaru
pjel. Al the currently available levels ol bamboo, an average Medar family is able o obtain
ful amploymant for only 3 1o & months in a year. This barely masts the rudimants of thair
requiremnents and threatens thair very survival In Dharwad-Habiyal region, an anaa
known lor its bamboo, ATREE's studies Indicate thal in facl a large number of the
Medar lamilies. are losing the tradibonal art-and skill ol working with bamboo, For example, i this
sagion; compared to about 15 different handicrafis made from bamboo several decades ago, today
the skill for making only about 5 exists. Disilusioned with the present state of affairs, increasing
numbars of the Medar families are migrating 1o other sites in search of alfemative non-traditional
pccupabions, Furthar, among thosa who are currenlly dependant upon bamboo rescurces, a vasi
majarity of families (84 per cent) do not wish thair children to continue the hemditary cocupation

Similar consaquences of the loss of bamboo are being experienced In other parts of the siate as
wall, In BAT Widile Sanctuary, only 43 par cant of the Soifiga (8 word thal means ‘peoplis
emarging from the bamboo or the thicket') houssholds interviewed in the core of the forest claimed
knowkadge of working with bamboo. Further, ot the outskirts of the sanciuary wham bamboo
avallability is scarcer, only 26 par cent of the households knew anything at ali about working with
bamboo. ATREE's study shows thal along with the loss of the biclogical resources there has been
& lass of the nch tapoasiry of traditicnal knowladge and crafis of the tribal communities thal have
been accumulated over sevaral generations.
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ATREE's siudias have provided hard fmcis and valuable insights: inio fthe bamboo crsis in the
Western Ghats ol Kamataka, and have emphasized the nesd for soma urgent and hard solutions
o conserve and manage the remaining bamboo resources n the state. Howewver, this is a
ghallanging (ask and needs tha complameantary efforis of the siafe forest depardment, Inleresied
groups and stakeholders, and universities and NGOs. A three-pronged action in trying to meet this
* task has been proposed. First, there k= an urgen! need 1o map the-axisting distribution of bamboo
in the <tate and |dentity on the percelved and anticipated threals to these resources &l a landscaps
favel Second, i1 is proposed thal maps of extraction plans incorporating both the spatial -and
iemporal dimension be constructed 1o guide effective and sustained management of the resource
ovar ime. Implicit in this plan, it s proposed that 8 separate management action be initiated fo
uphold the welfare of the forast Iringe communilios whose lvelihoods are complately dependant
upon the bamboo resources. Finally, it is suggested thal a biclogical monitoring program of the
esource &l periodical inmtervals be implemented o ensure that (a) the resource 5 sustainably
managed and [b) the managars ana forawamad against any contingent deficencias;

1.2.3 Cilimale Change and Fulure Biodvarsly Loss: The Vilve of Long- Term Monmitonng

Long term biodiversity monitoring s becoming increasingly importent in the context of today's
rapidly changing world. Climate changa can no longer be thought of as a vague, polential lulure
scenario. We are in the midst of a large-scale global experiment, the outcemna of which s as yat
unknown. Maonitoring this experimant can give us some insights info possible consequences, and
maans by which they may be mitigated.

ATHEE iz curmantly involved in a long-term program to monitor plant diversity and turnover 0 tha
Kalakad Mundanthurai Tiger Resarve (KMTR), in the Wastarn Ghats of Tamil Nadu. This program
was originally initiated by researchers lrom Pondicherry University, and is one of the lew examplas
ol its kind in the Indian subcontinent. A seres of large, parmanant plote were eslablishad n
Kalakad in 1994-985, and all vegetation above & cerain size was censussad al the time the plots
were eslablished. We have since re-censussad the plots in 2000, Le., § years-after they were
astablished.

In the § years between inventoras, overall, the species compaosition and structure of these loresis
has not changed markedly, Nonetheless, these forests show striking differences over amall spatial
scales, indicating much greater andscape hateroganaity that was praviously assumad.

Another stnking finding that s emerging from these phots is that these forests in the Southaerm
Westarn Ghals have much lower fres turmover ratos than simitar forests in other parte of the
tropics: I Is likely thal populations that tumnover slowly probably also take longer 1o recover
following disturbance, ba it natural or anthropoganic. This linding may have imporant imglications
for stability in a8 changing waorld

1.3 Conservation Planning: Blodiversity Conservalion and the Prolecied Area Network

Protected arcas aré necessary 1o safeguard biological diversity in the face of the continuing
onsiaught on najural ecosystems, lroncally, the maintenance of bodiversity is essenfial for the
fang-term well being o humans. who are the major agenis of change i natural ecosystems. A
nobwork of protected aroas i3 viewsd s an offeclive siralegy to protect biological diversity,
Although the role of protected areas in conserving blodiversily may seam 1o ba obwious, the
premise: behind tha establishrment of most protected areas has besn scenic value, tourism,
recreation, or administrative convenience. |daally, protected area networks must be represaniative
ol a country's eco-regions and biogeographical and endemic zones. Protected areas should

a
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effectively consernve unigue and threalened habifals or communities, rare and endangered
species, as well as cultural and ethnic diversity

ATHREE's pruEmr'n seaks 1o axaming the adequncy of tha exisling profectesd aresas in conserving
blodiversity, and the degree o which the represenialive scosystems or eco-reglons are profecied
Additonsl aspects under considerafion are the size, patchiness and conneclivity of prolecied
areas, vuinerabilily ol vanous speces and ecosysiems, end policy and instifutional mechanisms
for conservation.

1.34.1 Gap Anplysis ang Conservalion Prombas

Systematic oconservalion planning begins  with mapping the distribution of biodiversity,
blogeographical zopes, ecoregions, Aareas rich [0 endemic species, and varlous biophysical
parameters. These maps: sro overlaild on maps of exdisling protecied arsas. Gap analysis then
idntiles arsas of inleresl, or gaps not covered by protected areas. Mapping of threasis on the
basw of sooioaconomic prassures can also Kentity vulnerable areas. Consarvabon prioniies can
thus be determined by combining biglogical mnd sociosconomic data

in the Westarn Ghats, aller conduching a
gap analyais for the Agashyamalai region,
ATREE iz now conducting such-an analysis
for tha enhre regon basead on the digtrl
bution ol biodversty and fhe axislng profected
areas: Protected areas n the Westom
Ghats have been selecied largaly based on
gﬂﬂ-l‘nﬂl’pl‘mh’:gmnl o phﬂu-:_]e-l]gmﬂhn: =
sidorations, and due to the presence ol
chamnsmatic large mammais (ke tigers snd
glaphanis. Thesa chansmallc mammals- are
lookad upon as ‘umbrella species’ who by
virtbg of their large home ranges, cover a
varely ol acological condibons and theraby
Black wnined Saargant, BRT Wildlile Sanciunry help in the coincidental conservation of
other organisms

The Westem Ghats region, though 1 5 one of India's two bicdversity hotspot, has only & parcant
ol its total area under profection, Forests in the Westeamn Ghats are very vulnerable 1o degradafion
as [hey ara fragmented and ovor-axploited by humans. Thora i@ very iftle scops o increase tha
area of lorests under protection. An aliemalive approach is 1o idenlilty palches. that may be
inatagquale lor large mammal consanvation, bul coukd still support esser taxa- such &3 Insects,
amphibians aic, ATREE & currenily underaking an. analysm ol the Western Ghats region fo
determing whether (he existing prolecied areas represent lhe bulterfly launa well. This work
involvas the devalopment of & database with the species ranges, their distributions, and theair
habitat preferences. A gap analysis will be carmed oul 1o delermine if the present protecied ares
nebwork can support the representative butterdly launa of the area planned

In Arunachal Pradesh, a biodiversily-rich ragion in tha aastam Himalayas, we have used a method
for ideniifying consanvabion-priority areas based on a prediclive land-use change modsling
approach. Unprotected natural areas most susceplible 1o land-useé change by wirlue 3 their
geaphysical and socioeconomic charactanstics can be renked as the highest-prionty areas lor in
depth hield inventones ol biodiversity distnbution, using such an approach. Qur objectives wana fo
usa f geographic information system {GIS) and spatially explicit modeling to- 1) axamine patterns
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of land-use changea in Arunachal Pradesh, 2) examine the correlabon ol land-use. patterns with
Bingeophysical characterstics, and 3) predict sreas mos! susceplible fo lulure delorestalion and
odivarsily loss based on geophysical and developmantal variables. Our major fool was the
spatialty explicit model, GEOMOD2, which simulates luture land-use change based on a statistical
anglysis of ekisting land-use pattems. GEOMOD? is a computer program writtan in FORTRAN and
* developed o simulate human-induced detorestation, It reads rasier maps and computes empincal
relalionships between human disturbance and geophysical affributes such as slope and proximity
& rivars. Then, GEOMODZ simulates land-use change from non-thsturbed to disturbed by locafing
new disturbances acocording to empirical historical patterms. On the basis of thesa analyses, wa
ieniified 4 categories of areas based on their susceptibility to deforestation and protected siatis.
Wa olferad recommeandations for satting priority areas for inventorying and consarving biodiversity,
and the expansion of the protected area nebwork in order (o mipimize fulure biodiversily loss, A
manyscript describing the resulis of thes-analygis s m press in Consafvallon Blology.

Also in collaboration with the Intermational Center for Infegrated Mountain Developmani, ATREE
giaft evaluated the current lend use and land cover, mapped distribuiion of rara, thraatened,
gndangered, and endamic species of plants (orchida, rhododendrons, bamboos and cther higher
plants) and animals (mammala and birds) and the extent of protected area coverage in eastern
Arynachal Pradesh. A Landscape Diversity Calculation was also undenaken based on the faclors
of fragmentation, patchiness, and relative richness, The synthesis finally resulted in & gap analysis
ant recommendalionz for approprinte extensions and creabion ol new consarvation arsas (o
enhsnce coverage and better protection to conservation-dependent spacies.

1.3.2 Biodwversily Assesaments

_Ejnﬂhrﬂmil'!,r assassment 5 3 key element of conservation planning. Tha highlight of ATREE's work
inthia-are s iha developmeant of new tools 1o assess biodiversily, In additicn, ATREE s engaged

+
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i invenorying lesser-known taxa, W have placed special emphasls on insecl Inventores and
assezsmont because these groups have been groasly neglected, oven though inescts and other
inveriebrates may account for well ovar hatt of the diversity of Ile on aarh,

New toois for assessing biodiversily: First, wa have devised a new method ol classifying
toresta, which will ald in rapid invantorying and manitoring of biodiversity, In earler methods, onlfy
one vegetation layer, namely Irees, was used 1o classify forest vegetation. In the new method wa
use spatial information on tree, shrub, and herb diversity inoan area o ciassdy lorests. The thres
layers are combined using cerain statistical methods and a spatial map of the vegetation s
developed. This offers & comprahensive picture ol spatial dynamics of lorest vegetation in that
area, Using suitable mapping software, the diversity values of the three layers are mapped to
visualize peaks and traughs of diversity In an amsa. This method was successfully tried ow in the
Biligiri Rangaswarmy Templa (BAT) Wildiile Sanctuary, of Mysore District in Karmataka,

To apply the above meihod to a larger spatial soale, ground level information on vepetation lor
Karmataka was obtained from the Forest Survey of India. The Forest Survey ol India had
established numercus small 0.1 ha piots in the Kamataka region of the Western Ghats to gather
data on density, species composition and level ol regeneration of tree species. Based on thase, &
conservation value map ol the Udupi and the South Kanara region (8228 km') of Kamataka was
davelopad, This map depicts the spafial distribution of biclogical diversity in the area and can be
used 10 identily patches thal nead fo be declared as protected forests because of thair biological

nchness.
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Yol ancther melhod of classifyving forests, based on salellile imageries, thal can have wide
implication, in identifying loresls types with varying levels ol richness on a very large scals, has
been ailempied for the Biligiri Rangaswamy Tempia (BRT) wildlile sancivary. Forests are nol
mosalcs o, discrete categares ol vegetation Iypes bul are & continuously changing ferrain of
bialogical diversity. Earier mathods of mapping did nol reflect such a picture of continudm, & new
mathod is being developed 1o generale a continuous mosaic of vegetation change using MOV
values, The mean and CV ol HDVI were calculaled for imagerés acquired from two  different
seagong. Areas of high MDY and minimal GV can be considered o cormaspond o evergrasn
farasts while those with low mean and high CV would represent scrub lorests. Such classilication
ghows Tor idenfilying & gradual change in foresl iype across a large area and once this method is
slandardized | can ba applied (o areas whare no inlormation on forest types is available. Effors
are on o similarty map othar areas in the Wesiarmn Ghats

Inventorylng Insect biodiversily: Insects and oiher inveriebrates represent more than 80
percent ol all brodiversity and are vital fo ecosystem funclioning. Potentially the greatest number of
gxiinctions will come from this order. Unforfunately insecis are wvery often overloocked in
managemen! decisions, malnky due 1o lack of information. Blosyelematlics and Inventorying ara the
cofe relerence systems and Knowledge bases upon which all discussion of biodiversity rests. Our
enfomology team is helping the Kamaftaka Forest Department in imvenionying the diversily and
pasesging the threal slalus of lesser-known insect groups in different protected areas [e.g
Magarahole National Park, and Biligiit Rangaswamy Temple Wildlite Sanctuary)

Furthermora, with the infention of making

future research on  insect consarvalion
£, H- Friyagmrysran EASMT Wa [Are :.'I':.J”I.'!il"lg up & ralaranca
colleation ol insecls. At preseni we are
giving prarity fo indicator @xa {hat show
clear responses [0 environmenial siresses
and reflect  their polential impacts on
bicdivarsity, ATHREE's mussum  currenthy
has more than 25,000 specimens, compris-
g 130 spacies ol dung bestles and G0
species of ants, In ils coliection. EHors 1o
make a relarence collection of all tamilies of
insacts from tha Western Ghals aré ongoiryg
A relerence collection of Cambids = expeac-
ted 1o be rendy by the end ol this year
ATREE also provides a limited nsedt mdanti
Lang homed beetla from Nagaraheole National Park fication service for olher organizations and

amateurs working on inssct conservation.

Ovarall, ATREE is compiling data and desveloping new lools for systemalic consenvation planning
thal takes info account not only the distdbution of biological dversity, but also threals: o
biadiversity from changes m land use and sodial and economic drivers undertying these changes.

1.4 Forest Genelic Resources

One o the major aréaz of focus of ATHEE's research mandale B lo develop a comprehansive
gpproach to conservation of foras! genelic resources in the Western Ghats, South India. The lorest
genatic resources are under tremendous pressure from the high rates of deforastation, habitat
alieration, and ndiscriminate exdiraciion of forest products, A wide vanety of non-wood or pon-
fimber forest product species are ulilized by millkons of peopie. The threals have endangered &
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large number of spacies and have already drven some to extinction. The populations of many
economically impordant forest species are highly fragmented, with very few indnddual remaining. |1
ig likely that continued extraction of species from nabural populations will irrevocably -affect the
penatic diversity of these populations. Yeal, thare are few concerled efforts being made to addreas
the conservation concerns in respact of forest trees,

Al ATREE, atternpts have bean made lo examina the patterns of genetic varation of important
plant species (such as bamboo, rattans, sandal and medicinal ptants) in the Weaterm Ghats, and to
identify hot-spols ol genstic diversity, based on which appropriate consarvation prolocols can beé
tormuloted, Such alfempts are neoessarily species-ceninc. Nonglhelass, we have also slarted lo
axplote the possibifities of an ecosystem-centric approach 1o address the conservation concema of
n larger sel of species.

1.4.1 Conservation of Aaftan and Bamboo Genehic Resources

Bamboo and ratians are relied upon by millions of people for thair ivélihoods, in addition bo baing
usod ag 4 raw materal in the pulp and paper industry, In India, almost all the requiremants ol
bamboo and camg aré met from natural forests. Al the current rates of utifizatlon, it 8 estimated the
damand from both the industrial and cottage indusiries sactor may soon outrun the stock of
bamboo and rattan n the central Western Ghats. While these demands impose a direct threat 1o
bamboo and cang resources, the resources
are also under pressure dua fo lorest loss
and land degradallon

B ATREE ww have aasessed the disln-
butmn o bamboo and rattan resources in
the country and have also asssessed the
penetic varability of a few economically
important species ol bamboo and raltan in
the ceniral Western Ghats, Wa have
devilopsd confour maps ndicating bamboo
and rattan species richness and have
highlighted megions of kigh diversity that
could sarve as sites for 0 situ consarvation
ol these species, We hope thal the lindings
ol our study at ATREE would be useful io
foreaf managers in arriving af  informed
dociglonas on the management and con-
servation of bamboo and ratiane 0 the
Wastarn Ghats,

1.4.2 Conservation ol Sandal Genetic
Aesorces

Among tha various fropical tres Specios,
gandal (Sarmfalum abam L) forms one of
spacies in the deciduous forests of South

India, confributing substontinlly 10 ihae

loreign exchange earmed through the export of forest products. However, due Io extensive
changes in patterns of land use, and due to rapid deforestation and the indiscriminata exploftation
of tho sandal resourca, natural stocks of sandal have bean dwindling rapidly.
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‘s work indicates a substantisl decline in the lotal guantity of sandal extracted from
A in recen! years. The decrease in extractable sandal very likely reflects the dwindling
poe base ol sandal in the state. Momeover, the reduction in quantities of sandal available has
accompanied by a reduction in the quality of sandal supplied to sandal-based industries also.
has had an adverse atfect an the industries and the on livelihoods of the traditional craftsmen.
{ dition, bacausa ol the reduced supply of the resourca, [raditional craftsmen have bean losing
The &h‘hﬁ working with sandal and are constrained to seek alternative sources af fivelihiood,

Loss of the natural populations of sandal may also have an adverse affect on genatic diversity of
B | '-tplu:ln Unlgss these losses are checked, 11 could lead 1o an irmeparable loss of the genetic

meources of sandal from the siate. Al ATREE wa have mapped the genelic diversity ol 13 sandal
lations in peninsular India, involving more than BOO individuals. Populations of sandal from
the deciduous foresis of the Deccan plateau were found o be genetically the maost diverse and
.lmml the holspol of sandal genelic rasourcas. in peninsular Indla. These studies offer the
ﬁiﬂ:l.lrhr ol developing & rational basis for the consarvation of sandal genetic resources, thus
mnlumng the continued livelinoods of skifled artizans and the much-treasured rade dominanca
.ﬂﬂ the coumiry anjoys.

1,:!,3 Consanvalion of Forest Genelic Resources of & Reglen: Cambining Epu;ﬂs-ﬁemamd ahic
- Ecosystem Based Approachas

Most of our programs of conserving forest genetic resources In sifu are prascriptive rather than
WIW They farget the consarvation nesds of a lew species that reguire immediate attention,
but do nol address the conservation ol the genetic diversity of other species with unknown
pﬂmhl importance. There is & need to move away from the present, species-ceniered approach,
i_nl mgional approach lar consening genetle resources. Conservation programs of Toras? genstic
| MEsOutes should natl be stand-atone progeams; they need o amalgamate with other majos
- comservation eftorts, Accordingly ATREE has proposed complementary top-down and bottorn-up
ﬁmﬂ:hﬁ, which can address the immediate needs o congerve single species and also tanget
"!h:n.hngrmrm consarvation of the entire genelo resources of a rglan,

The lop-down approach suggests thal we |dentiy the major landscape types thal harbor the

raatas| species and genetic diversity. The bottom-up approach suggests a pyramiding of a

Species-based approach for a sel of economically or taxenomically important species. These top-

down and bottom-up approaches enable identification of areas of high inter- and intra-specific

rﬂl‘g.r respecivaly, The armeas thus dentified are combined to set complemaniary targels for

tion, We argue that such a strategy is efficient and cost effective in conserving the forest

.q;nutrr: resources of & large areas, aspecially in the tropics, where the reproductive acology and

the ganatic structure of most lorest species is not known, ATREE is currently developing top-dawn

‘and botiom-up approaches loward conservation of forest genetic resources of the central Westarn
Ghats.

.'I

16 Agrobiodiversity

The unprecedented mcreasa n the erosion of biological divarsily of our planet in tha last bwa
decades is a malter of grave concemn. The causes of this loss of bicdiversity are numerous, and
qrréumpm all human sctvities. Ironicalty. agriculture, &n enlerprise that involves cullivalng
nalure, atso confributes to the loss of biological diversity in aeveral ways, Conversion of forest
areas lor cultivation, overgrazing, the spread of mono-specilic and mono-genctypic cropping
- gystems. and the infensive use of hazardous inorganic inputs, are but-some of the ways In which
farming mclivities: impact biological diversity. And this loss of biokogical diversity has. eltfer directly
or mdirecily, begun 10 lake its ol on agricultural productivity.

Ahze

L P a—
el

It 15 Il



w o Qereeraan B s Drasmmer baedyes Bane am U C Seee

The loss of biodiversity on and around
farming systems has adversely afiected
saveral ecosysfem lunctions (e.g.. moisture
refention, nutrient umiovar,  pollination
sarvices, natural enemies of insect pests
and diseases, etc), Doubls are now being
raised aboul the productivity, stability,
and sustainabiity of such Inpul-mensive,
diversity-poor  agriculture. What are the
implications of declining biodiversity lor the
susininability and productivity of agro-
ascosystemns, which form the most important
and dominant component af our landscapa?

ATREE has initinted a long-term ressarch
program (o Investigate (a} thea role ol
biclogical and genestic diversily in and
armund agro-ecosystems in alfecting pro-
ductivity and sustainabilty of farming
system, (b} the role of biological diversity In
shaping the paftarn of resource use, and the
intensiy ol external inputs used in farming
systems and (o} the spalial and temporal
patterms of exchanga of bislogical rescurces
in the nterface rone belwesn agro- and
Mowing from high to low ondfarm  biodiversity: A naturnl ecosysiams.
gradiant from tha com o tha panphery of BRT
panclunry. ATREE has conducted studies on agro-
biodiversity- in and amound tha Biligir
Rangaswamy Temple [(BAT) Wiidlile San-
ctuary in Chamarajanagar District of Kamataka, India. The study area represents a wide specirum
ol larming systems. These range from input-intensive, low-diversity farming systems on the
periphary of the BRAT sanctuary, o zero-input, tradifional farming systems in the core of the
sanciuary. The agro-scosysiams studied are all in close proximity 1o natural lorests.

1.65.1 Patterns of Input Use and Farm Prodguchivily

in general, the agro-ecosystems outside the sancluary received higher inpuls than those inside
Farmyard manure conatitutes the bulk of the organic inputs used by farmars. Interestingly, use of
evan this organic nput increased from the nside to the outside of the sanctuary. This is nol
necessarily surprising because the natural ferility of the soil inside the forest may be higher than
outside. Tha intensive farming procltices i the ponphoery may demand high inpuls fo sustain
aconomically viable yields. This s also mflected in the higher use of jnorganic inpuls such as
pesticides on farms outside the lforest,

These lindings neéed 1o ba examined criically before any firm conclusions can ba drawn aboul the
relationship between biodiversity and input use on the one hand, and productivity per unlt of inputs
used, on the other. The noxt phase of work will involve investigation of input use m a maore
comprehansive mannar along with developing a measure of productivity per unit of inputs used.
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2. Education: Building a Betier and Stronger Future

ATHEE's educational programs are basad on iis siafl's experiise in bodiversily conservation and
natural resources manageamenl. CAlthough Indim & rich 0 biodiversity and aces  sBnous
anvifonmental problems, theres ara lew opporunitics outside the lormal degres programs for
college &nd univarsity level studants and teachers o acquire knowledge aboul the environment
Buch opporfunities are also lmied for prolessionals st all levels in government and non-
govermnment agencias, Moreover, schooltoachers—paricularly those in remola areas that are nch
in biodiversity—ofien do not have sulhcient skills and curnculum malenalg 0 adequatsly expose
sfudenis o environmental issues. Thus ATREE offers educational programs for school, college
and unlversity studenis gnd leachers as woll as for p wide array ol professionals

2.1 Conservation Biology Course for Students

ATREE, along with the Departmaent of Science and Technology, Governmant of India, organized a
coflact program In consandation bology for graduale and post-graduate studants from 2 to 16 Jan
2001, The need for stich a program had been felt for a long tima, 1o maal the incraasing demand
fof more frained hands o tackia the biodiversity crises thal the country is lacing. The objective of
the progiam was tharelom to giva inferested studenis an exposure to conssrnvalion biology that
wirukll hielp them pursue a caréer in consearvalion biology. The studenls weare chosen basad on
their -aplitude and demonstrated Interest in the lield of conservation biclogy, and came from
univarsiies and colleges in this four southarm statos of Kerala, Karnataka, Andhra Pradesh, and
Tamil Madu, and from the unon emiony of Pondicherry. Fourtesn students panicipated in the course

The first 4 days of the course were devoted
o lectures on various fepIcs N conseryahcmn
bology and ware followed by T days ol
fisldwork in the Biligin Rangan Hills (BR
Hills). The laciuras were by |eading con-
sgrvabon biologets from Indie and sbroad
The lacturers came from wvarous institutes
such as the University of Agreculiural
Sclences, the Indian institute of Sclence,
the Institule of Soclal and Economeo
Change, Kalpavriksh, Zoo Dutreach Organi-
zation, Wildiife First, the Karnaiaka Forest
Bapartmant, in India, and from tha Missoun
Botamcal Gamden, the University o Massa-

& Fuslog

Stugents lEarnlng ald IE'EHT!II.]'I.-ES- I ponaeryation
Bolaoy chuseits, and The Nature Conssrvancy n

thin Linted Statos,

The muor topics covered n the leclures included (o) a genoral introduction 1o conservation
biology, (b} the distnbubon of Diodreersity al global and regional levels, (¢} ecologscal communities
nnd their conservation, d) conserving small populations et fhe species level, e} threais 1o
bledivarsily, 1) conservalion genatics, q) ex sifv conservation and red listed specins, arnd h)
protectad arens. In addition, thers were also several lectures on the role of local communities R
protechon of biodrrarsity a5 this torms an importan! aspact of conservation in Inda, Sudents werm
alsa nroduced to the application of Gecgraphical Indormation Systems (GIS) In conservation
planning, wilth case sludsas usad ag axamplos
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Tha teldwork complamaniad ha
theorelicel lecturgs and gawve (tha
paricspants & faal for Consanaion
scence as practiced in the field, Tha
fisld comporsnl of the course isrgely
pefained 1o lorest ocology and
thraats o lorest scosystems. Al tha
outset the paricipants were glven a
briel ocnentation to BR Hills, itz bio-
diversity, s indigenous mhabitants,
and the mle of local organizations N
gonsarvation i the BR Hils. Thay
were Ihen askad to chooss & problem
fhal cowld address issues relaling to
invasive specias, fire, fragmentation,
or the distribotion o bBodiversity
Facully at ATREE reviewsd [he
sludent projects boafora collechon of
data. The dala collected wera han
analyzed by tha siudents with the
help of parbcpating facully and
prasantesd 4l a min-Symposiim N
Bangalora

B e eaa

Siudant propact at Biligin Rangan Hilks

Fesdback on the course and leclures wes obtained through evaluation forms given o the
participants &l the end of the course, All participants leil the course was uselul and that thay had
learnt much mora in a shor time In the course than they would have slsewhera. They also fait the
informal atmosphera at ATREE was conducive to learming. Thay mantionad, however, thal some
lscturas could have been mora basic and greater tme could have been gikan for analysis and
presantation of data

ATREE has now boan Invited o submil & proposal for a nalional level course by the Depariment of
Science and Technology

2.2 Conservation Biology Course for University Lecturers

A second course on conservatsn biology

was hold in India's second biodiversity hol 4
spol, Arunachal Pradesh, from 15 o 21 : i
March 2001, This course was aimed at both
working professionals and studente from
varioys fields of science and aris. The
Enstern Himalaysn unit of ATREE. in
collaboration with Arunachal Univarsity
arganized the course, which was held at the
Arunachal Umvarsihy campus 0 Earkagar
Twanty-six partscipants represeniing
Arvnpchal  University, the North Easterm
Insfitute of Science ‘and Technology
(NERIST), the Zoological Survey of India
(Z51), WWF-India and others parlicipated in
tha course. The focus of the courss was 1o
demanstrale how consarvation  biology Consersatbon bialegy course st Arunachal Pradesh




‘could ba undertaken using sample yel affactve tools that are locally available. Thera were 3 days
ol intensive lectures by people working in the Eastern Himalayas and by ATREE staf from

The lactures were followed by & 3-day figld trip to Sessn, an orchid sanctuary in
mmn;muh Finld sampling lechniques were demonatrated to students and they were latar
asked to collect data on their own. Data from vegetation and bird sampling were analyzed on the
':hﬂdayuﬂng gsimple calculators. Participant response was tavorable and many wera keen to loam
mare aboul techniques in conservation biology that they could use Yo promote applied
‘consarvation biology research and action in Arunachal Pradesh,

JAs & result of the overwheimingly positive feedback from participants, ATREE will now regularly
nhmmn in conservation biology and nalural resource managemant for university and oollegs
evel students and lecturers.

23  Environmental Education af the School Level

n addition to s recently inifiated educational programs at the graduate and post-graduata level,
ATREE has been involved in environmental education at the school level for the past several
wears. ATREE's work on emiironmantal education at this level includes a8 range of activiias:
crealing awaranass among adminstaton o schools aboul the importance of  anvirenmenial
‘aducation, enhancing the skills of school teachers in environmental education, developing
eurnsulum maienais basaed on local biodiversity and srwvironmental issues, and providing suppor
Sor liald based activities, natunre camps, and workshops,

Bullding awareness: With the help of the School for Vocational Studies and Languages (SVSL),
-8 local partner agency, ATREE held a workshop for 20 principals of schools in Kalimpong to make
H'rr aware ol the important challenges and opporfunities in environmental education. This
meating was followed by a 2-day orlentation lor principals of 22 high schools, which resulled in the
formation of a forum of schoots called the People for Environment Awaraness Kallmpong (PEAK).
‘During this orientation, the principals were familarized with the differant approaches being
foliowed in the lield of conservation and environmant education in varous parts of the country, The
‘gravity of the local and gicbal environmental problems and their societal implications was also
lﬂilig!lﬂld The principals agreed lo place emphasis on anvironmantal education and ATREE
.m suppart for a coordinator who would work with teachers of the 22 schools involved, in
‘developing educational resources and training programs in environmental education.

Training for school teachers: ATREE set up twa Envirenment Education Resource Centers
(EERC) in Kalimpong-ore for the English-madium schools and the other for primary level Nopali-
madium schoals. The EERCs were inaugurated on 5 Juna 18989, World Erwvironmant Day, These
EERCE confain books, and other educafion aids such as videotapes, audiocassoftes, posters,
shdeg and transparency presentation sets. Since the inception of the EERCa, a number of training
workshops for schoolteachers have beesn held. More recently local mipertise has been developed
and trained to work with school and college teachers and studants

In addibon, ATREE's Eastern Himalayan Program ie also working with the Basic Training
‘Government [B.T.) College in Kalmpong o link environmental education with small-scale
entirprises onanted foward conservation. ATHEE & assisting B.T. College to include vocational
training as pan of the curnculum for their 1-year residential teachar-training course. Some of the
nreas identified for fraining are: mushroom growing, organic vegetabla and fruit growing, tea and
shade iree nursery managemen, {rul preservation, recycled papsr making, elc. Maost of the
frainees, who are from the rural areas of District Darjeeling and Jalpaigur, are unable 1o find jobs
as teachers and remain unemployed. Consaquently, these cadres of uneamployed youth guite aftan
posa pressura on the lorasts.
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iri the Westam Ghats, T Biligini Rianagan Hills, ATREE has supporied schoolteachers' pamcipation
in programs &t the Center for Environmental Education, Bangalore, to enhance their skills in
environmantsl education. ATREE's stall has also directly worked with schoolleachers (o help them
develop lield exarciees and activilies, and has tramed teachers in he use ol computers lor
aducational purposes.

Development of curriculum materials: Lack of curnculum materials hal are locale-specific,
and based on local ecology, biodwearsity, and other environmental ssees, 8 one o the major
hurdles in imparting environmenial education, ATREE's Eastern Himalayan Progiam has
devaloped activity-orientad modules with locally relevan! examples based on six differan themaes:
envirgnmanial concepts, natlufe study, aternale enargy, pollution, waste managemant, and grean
consumerism. This alfor has been complled inlo a manual entiiled Green Minds, lor the use of
isachers. The manual ks currently being revissd and entarged.

In the Wastern Ghals, in the Biligii Rangan Hills, again, ATREEs stall has worked with
schoohleachars in developing msatructional modules. ATAEE has also provided a compuler o the
local school in this remols area, with databases on local biodversity, much o 1§ crganized in tha
Geographical Information System (GIS) format. The teachers have recaived some basic tralning in
operating GIS softwars

Mature camps and educational workshops: A range ol workshops and offar activities weara
organised and supportad by ATREE to lurther anbance the skills ol teachers and studanis

» A workshop entitied Modia and
Environment, was organized with
the Center lor Science & Environ-
mant, Delhi, for sludents of
Kalimpong and Kurseong in District
Danealing, from 26 1o 28 Sep-
tember 2000, Forty Childran rom
17 schools participated In the
workshop and  thesa  young
investigative pournalists produced a
special issue of Gobar Times, a
children’s supplamant (o [ndia's
leading Science and Environment
lortnightly magazine, Down o
Earth. The tharme of the workshop
was (he envimnmental ssues aof
Kalimpong fown. Tha students
investigated, repored, edited, desig-
ned, ilusirated and produced the eniire neawe magazing in this 4-day workabop and
released i at a public function

Muadia and amdiranmeni workshop for school chifdngn
in Darjesling distrc

+ ATREE assisted the Kendryn Vidyalaya Sangathan i ther refmesher program an
aemyironmenial education lor primary level =acher from all Rendnya Vidyalays of Morih
Bengal and Sikkim, held in. Bagdogra

# Two Mature Camps word organized in Rallmpong, n which moare fhan 300 alemanian
school students and their guardians parficipaled,

= ATREE assisted the Bhariya Vidyapeoth Institute for Environmen! Education and
Research, a Pune based centre of the Pune Unlversity, in underiaking the content
analysis of Bangah-medium text books lor standards | to X1,
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# Al the invitation ol the World Wildile Fund, Sikkim, ATREE organized a 3-day ileachar-
training program for the sechooiteachers in Gangtok, Sikkim

24 Biodiversity Conservation and Natural Resource Management Training Workshop for

Fores! Guards

A 2eday training workshop on forests and conservation was conduclted by ATREE on 8 and 10
Becembar 2000 in Biligiri Rangaswamy Temple Wildlite Sanctuary, Tweanby-three fores! guards

participaled in the workshop, Tha workshop
ampliEsizad the mportancs of reseanch and
e application ol such kEnowledge for
corsrrvyalon and managament, fo
complamant the wealth of knowledge about
tha forest thal forest sisff have, ATREE's
siafl exposed the forest guards 1o modern
poncepls of biodiwersily conservation and
management and fo the wuse of
goographical information  systams  (GIS)
Exarcises in the lield emphasized simpla
prolocols lor sampling plants, verebrates
and invartebrates. Af the end of the
workshop the participants wera anthusiastic
in their feadback. They were imprassed by
the mesearch activities carmed out in BRT
Wildlife: Sanctuary, and wefs able 1o
appreciate the relevance of rmeseamh 1o
management issues.  They Tell  that
infermation gained In the workshop woulkd

A. Qorawrsin

Junigr forest department siall trakning atl BR Hills

be useful for them in their conservation activities, and thal workshops of this nature should be
ponducted perodically, bath for the forest depariment and for the local communities living in and

arpuand fhe sanctuary.
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3. Outreach: Building Capacity and Fostering Networks

ATHREE's outreach activities, just like I8 educational programs, draw upon the research and
pxpatise of its saff in tha field of conservation. The outreach activities have thrée brosd
objectives. First is capacity building ol governmant and non-government arganizations. Second |
8 create awareness aboul conservation and environmendal issuss for studants, teachars,
professionals and the lay public. Furthermore, ATREE seeks to provide forume for discussion,
debate and the sxchange of information about the enviranment. Third, ATREE paricipates in and
fosters- networks of like-mindad instiluticns o take advantage of complamentary strengths in
rasolving significant issues and to promote the causa of conservation.

3.1 Capacity Building

The long-term success of any consarvation and development endeavor depends upon adequate
capacily o susiain work beyond the limited liletime of funded projects. The role of extermal
interyantions, though impordant, ks lmited. External interventions can provide conceplual clanty,
help catalyze activities, and assist In strengthening a causa. But in the end, it is only by
strengthening the capacity of parineérs and organizations capable of communily mobilization and
brimging aboul social change thal the cause is sustained. Following ame some axamplas. of
ATHEE's activities that are intended 1o build instiutional, financial, and technical capacily of s
pariners.

Participatory resource moniloring: The participatory resource-moniloring (PRM) program in
Biligirt Rangan Hills in Kamataka is part of a larger efforl in enterprise-based conservation and
integrated forest managemen!, The objectives -are (a) to help the Soligas derve ballar aconomic
returns through on-site processing and value addition of non timber forest products (NTFP) they
hoarvast, and (b} 1o enable the Soligas 1o attain harvest sustainabilily,

There are several components ol the PAM Y. T—
program. Pre-harvest meetings are held to
discusz mathods 1o estimate the amounl of
fhe resource availabla for barves!, and 1o
review non-destructive harvest technigues
to be followed, Post-harvest mesetings: ara
held o esfimate the amouni harvested and
to evaluate the harvesting techniques used
In addition, awareness campaigns, in the
torm of dramas and folk art by the Salfgas,
are held 1o highlight conservation and
natural resource manaogamant Esues, and
warkshops are conducled to share the
outcoma of tha PRM program with the

remaindar of the Soffga community and Hmmmﬂ,ﬂgﬂmmm Saligas.
the state lorast deparimant.

As part of the pre-and post-harvest
manitaring process, the Sofigas preparo
resource maps on production, extraction and regenaration, annually. The information collected s
documaniad in the Soliga-run enterpnse unit-and 15 used to guide harvest decisions. ATREE has
preparad fraining manuals on participatory rescurce monitoring for use by the communily and the




enterprise Uinit. In addition, PRM includes monitoring of such socioéconomic pamameters as
incoma genarabed from non-timber fores! products and the disposition of such incorms,

There have been notable achievermenis that have resulled from the PAM program both in an
incragse in the proporbon of retums o hanmesters from the sals ol products harvested, and 0 a
growing adoption of non-destructive harvest techmiques. The continuing success of participatory
monitoring will depend on the incentives Soligas receive and the extent to which they am
ampowenad o mansge resources in collaboration with the state's lormesl deparmani,

The state-level congress of tribal youth: A congress ol tnbal youth was organized jointly with
ATREE's partner organization, the Vivekananda Girjana Kalyana Kendra (VGKK), and was hald at
the VGKK campus in the Biligin Rangaswamy Temple (BAT) wildile sanciuary. The conlerance
was planned and executed by several dynamic young Soliga leaders and attracted over 300
participants from all over Kamataka. The goal of the conference was 1o bring Ingether youth from
diverse tribal communities in Kamataka and to expose them to opporunities in education, the
chillenges of public haealth, the need for communily organization, the urgency of biodiversity
aonsaralion, and o relevant agricullural iechnologies. Participants: also learned of each other's
disfingt cultures through dance, drama and music sessions,

Resource persons lrom VGKK, ATREE, Jana Shikshna Trust and other organizations

in he presentations and interactions that followed. The youth actively paricipsted in all sessions
and made ambitious plans lor the future, including the promotion ol education among tribals, and
the empowarment of women folk. The newly formed state-level Rajya Budakattu Girjana Yuwva
Jagrutha Vedike plans lo continue the momentum generated through village level youth
committens and prioritized programs. Thers was unanimous consant to make this an annual event.

Moorti Ecosystem Conservation Acltion Programme: A long-term water guality-moniionng
program 1o test the effects ol agrochemical (pesticides, herbicidas, and tartilizers) run off from tea
gardens on water quality in the Gorumara National Park, West Bengal, |s being underaken by
_ﬁTFtEE in collaboration with the People’s Science Institute, Dehradun, the Wasl Bangal Forast
Depaniment, and Green Guard, a local NGO. The lorest stall of the Gorumara National Park and
members of Green Guard have been trained in bio-moniioring prelocols and the measurement of
uhn;la physico-chemical parameters. Aftar delecting vary high levels of run-off in the rivar, ATREE
organized a stakeholders meeling on 15 December 2000 o discuss the resufts and plan follow-up
action, Mine important stakeholders, including the Forest Directorate (Wildiife as well as Territorial
wings), Tea Estates (Kilkott and Chalsaj, the Doocars branch of the Indian Tea Association

A), the Wes! Bengal Tea Development Corporation, the Central Pollution Control Board

B), the State Pollution Control Board [(SPCB), the Pesoples Scienca instilute, and Grean
Guards. deliberated on the follow-up action. it has been decided that DBITA will volunteer some
. gardens for another year ol monitoring, the Forest Department will pursue the issuo with the
disinol adminisiration and the government, and CPCE will propase 1o bring Moorti river under a
lang term monitoring program. ATREE has spearheaded this issue and is providing overall

n and halp 1o all sinkaholdars.

Biodiversity monitoring in Singhalila National Park: Singhaliln National Park in Darjesling
Hille in the Eastern Himalayas s home lo endangared pheasants such as the Satyr Tragopan and
mammats such as the Aed Panda. In an effort to sustain monitoring of biodiversity in this high
nltitucke park, ATREE organized a monitoring training workshop in partnership with thae Cantre for
Aesources and Conservation Studies (CRCS), Darjeeling, from 28 March to 2 April 2001, The
objective of the workshop was to provide training for an affective and low cost monitoring program
that would involve residents and the staft of the forest departmant. The standard prolocols for
monitoring calis and other signs of animal presance, and for documanting imporiant habitat
parameters, were transtermed to the targe! group comprising field stalf of the wildlife division, and
msidents. siudents, and teachers from neighboring villages.
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Eco-developmenl cdmmitiese of Rampuria forest village: The Rampuria lomesi village =
sifuated-on the fringas of the Sonchal Wildile Sanctuary In Dareshkng Hills 0 tha Eastam
Himalayas. The villagers rely haavily on the lorest resourcas of the sanciuary for their subsistence
neads, In collaboration with the Dareeling Earth Group, ATREE has provided technical,
managenal, and financial inputs to the village eco-devalopmant committes to enable the villagers
to develop alternate sources of livelihoods so that their dependence on forest resources can be
raduced. ATREE's program is part of a larger effor to develop models thal would anbance rural
incomes, reduce the used ol lorest resources by the villagers, and promole conservation.
Inferventions to enhance economic refurns were made i agriculture and planiation orops, and
livesiock managemant, and options for enhanced prodoctivity and efficient aiilisation of fuel wood
and iodder resources wen crealed. Sevaral micro-aniarprises, such as bee Keaping, were also
successfully infroduced. Efforts are underway to further strepgthen the eco-deveiopment
commifies.

3.2 Forums for Exchange of |deas and Information

There s & lack of awareness among professionats as wall as the public about the causes and
consequences of the loss of bindiversity and degradation of natural ecosystems, Apart from its
educational programs, ATREE is involved in creating this awareness by a wide variety of
mechanisms. Aesearchers associated with ATREE write aricles in newspapers and popuiar
journats. ATREE also sponsors pubfic lectures on important environmentel issuea. Baginning this
manth (July 2001), ATREE, in collaboration with a wide array of professionais in the field of the
anvironment, will launch an online joumal, as doscribed bokow

E-Journal: A erilical input Tor informed decision-making In canseration and natural resource
management is access to sclenfilically rigorous research. This research is Increasingly infar-
disciplinary in nature and comprehensive n its coverage of issuas, Apart from ecologisls, sockal
scientists, geographers and information techrology spacialisis—ta name a few—contributa to this
resaarch. Nonetheless, a large parl of this work is scattered in various journals, each catering to
its own discipling, and s not accessible to others who coukd beneiit om0, I is- also necessary
that this work, and the varous curranl prossing ssues, be debated and discussed. Such open
forums for debate serve fo kesp the public informed aboul relevant issues In this field, Thus, thers
is & nead for a forum where scientists can publish their work quickly and where their work can ba
discussed and debated. The presant journals on the subject have limited reach, are sxpansive o
pubksh and distribute, and hence are not accessible o a vas! majority of polential usars. They
also do not bring together the various stakeholders such as academics, policy makers, and
aclivists, on a common platform. Meanwhile. there has been a growing worldwide movamant for
the free dissemination ol research results: thera have been significant advances in electronic
publishing, and access 1o the inlernel s rapidly spraading.
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Now AslsnsesTFarthcoming/Encerpis

Conservalion and Sociely s published by the Ashoka Trust for Research in
Ecology and the Environment (ATREE)

Inspired by the philosophy of making research lree and accessible, and laking advaniage of the
low cost and wide reach of lhe Internel, ATBEE decided 16 publish an electronic joumsl
Foruitously, ai the sama lime anothar group was working togethar fo bring oul a prind journal on
the same subject, ATREE [oined hands with the group. The resull is Consenvalion and Sociely.
This joumal promoles the publication of ressarch on conservation and natural resource
managament, and provides 8 forum o exchange ideas, to debate and discuss pressing issues,
and 1o disseminate information and knowledge on the subject of biodhersily conserabion
Conservalion and Socrely s peer reviewed, with an inlerdsoiplinary oous drawing on both tha
natural and social sciences, and covers basic and applled research, While the inittal focus is on
South and Soulheast Asia, the jounal publishos material that s of gonerl interest fo all,
parficulnry o thaose in the developing warld

The electronic version ol Conservation and Sociely s fres. Work on bringing oul & hard copy
edifion is in progress. The elecironic formal permits gpeedy publishing of manuscrpls, and
feaches & global readership: the print joumal will cater 1o those who do nol have access o the
Imternel, or prefter a hard copy. The targel readership for the joumal includes researchers,
academicians, teachers, naturalists, mesource managers, and pollcy makers and plannars

For maore informitlon on Conservalipn and  Soclely wvisit the web sile for the journal,
www.consernvafionandsocusty. org

Other Initlatives: Conservafion and Soclety is part ol a larger ATREE Initiative to promole
infermation dissemination and awareness buiiding abou! conservalion bislogy. Future plans
Include & |.l:|g.-;11||r fl_'\-||"'lF_|.| on conserdation, 5 web course in consarvation I.':lll'_iln:;lg'.l_ And proveson al
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texiual, audio, and video resources on biodiversily consanation and natural resourceé managemant
in pn electronic form.

3.3 MNetworking

The resolution of the enormous problems we lace In conservation requires collaboration among
organizations with simiar goals. ATREE's natworking oflors aro designod 1o exchangs ideas,
views, and information on a regular basls among like-minded Institutions. The centerpiece of this
activity is the support of the Conservation and Livehoods Nelwork. This network sponsored two
workshops, ond In the Western Ghats, and the ather in The Eastarn Himalayes, as described
iLidla D"

The 4th National Consultation on Wildlife Conservation and People’'s Livelihood Rights.
This workahop was held from 15 to 17 Agril 2000 in the Biligin Rangaswamy Temple (BRT) Wikdite
Sanctuary, Kamataka, The Consultation was |oinlly organized by the Vivekananda Girijana Kalyan
Kendra (VEKK), ATREE, and Kalpavriksh, a Pune based snviranmanial crgamzaton,

This Consultahon was par of an ongoing éffort 1o bring together people who represent the cause
ol wildlile conservation on one hand, and activisis working wilh hatural mesource depentdant
communities: on the olher. In tha pasl these constituencias have often been in conllict! over issuas
ol biodivarsity consenalion

and people’s lvelihood rghts. including those in protected arcds such as notional parks and
sancluaneas.

The cbjective of these consullations has been 1 provide a lorum for constructive nlsracton
ameng lorest officars, NGOs, social activists, lbcal community representatives, conservation
reggarchars, neadomics, and ofhers, Such dialogues are a pan of a lnrger attempt (o build brdgaes,
and to work lowards joint strategies against threals 1o the habitats that support both widlife and
local communities, including prolectad areas. Previous consublations in fhis sares, which was
started in 1897, were held in Rajasthan and Madhya Pradesh, in Western and Central Incia,
respeciively

About 50 participants from various fields and saclors participated in tha 4th Consultaton. e main
outcome was & consensus that the integration of wildlife conservation and people's livelihood
rights was necessary. Such inlegration would benafit both, by creating a stake and speckying
responsibilities amongst local communities in the conservation of wildliife habitals. Strategies 1o
this end, Including those for profecied areas, were gscussad exiansivaly.

The 5th National Consultation On Wildlife Conservation And People's Livelihood Rights:
The workshop was hold from B to 10 April 2001 &l Makolbsr Tea Esiabe, Murseong, and
Shilpanchal Bhawan, Siligun, in West Bengal. The Consultation was jointly organized by ATREE,
tha Norh East Society for Protection ol Nature and Widile (NESPON), and Kalpavriksh. The
Sooety for Emvironmanl Educabnn and Developmant (SEED) members assisted as locel co-
organizers. About 100 padicipants from varous lields and seclors, from within the governrnant and
civil sociaty, and from varous parts of India, participated in the ConsuBliation.

As in the 4 previous Consultations, the objectives of the 5th Consultation remained (a) to facilitate
widespread dialeg, (b) 1o sensifize wildlite consarvationists o soceal ssues and socinl actvisis 1o
conservation |ssues, and (c) to aruse inferes! in national level policy and legal mechanisms thal
inflpence wildife and local communities. This was the firsi time that a national meeting of this
nature had taken place in the norh-sast—pravious mastings having besn held in the west, cantral
and southarn paris of the country—and |t provided & valuable opponunity for participanis from tha
resi of the country jo acquaini themselves with issuos rolated o conoervation and fiveliboods n
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the north-easl, just as it did parficipants from the north-gast an opportunity o acguaint thermselves
with insuas in tha rest of tha country.

The Consultation, in #8 conclusion, naoted that thers was an urgent need o move loward &
ramework of conservation that invabves local people in the planning and implemaniation ol wildlite

(comsarvation programs, including in protecied areas. |t was also noted that @ was necessary for

there to be widespread political mobilization and nelworking amongs! various sectors ol society,
which included those strugpgling for the rights of socially dizabled groups as well as those
struggling lor tha rights of wildiife.
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4. Policy: Improving the Prospects for Lasting Change

ATHEE's pollcy rolated work has ihreés obpctives. Tha first |8 o analyze policies regarding kand
use, conservalion planning, and managemean ol fomest resources. The sscond s 1o bing aboul a
change in the policies. And the third s to provide a forum for discussion and exchange of ideas
and information that partain 1o revisions or changes n polickes

4.1 Policy Analysis

Policy analysis 15 based on tha review ol existing pobices and new nformalion generaied by
ATREE's programs. In managemeni of fores! resources, ATREE's policy work is focused on
gxiraction of non-limber forest products. Thare nre sevaral issues of interest,

Millions of paopla in Inda rely on extraction of non-timber forest products. The impact of such
exirachions on Ihe harvested populations and on ecosystem structure and lunction is nol known,
g5 lhe siales have no programs or palicies fo monidor harvesi evels or the impact of hanvests.
Similarly thare are no programa to monitor the affects of firm and invasive species that are of
almost universal oocurrence and may affect regeneration ol non-timber lorest products. Although
ihi Tocal communities  harvest substaniial amounts ol non -imber forest products they have
unclear fanure over thesa resourcas and play no ok in managemant of non-timber fonest product
species. Marketing ol non-timber fores! products in Karmataka Swate = accomplished through
cooparative socialies, the LAMPS (Large Scale Adivas| Multipurposs Sociaties). The LAMPS are
controfied by government officiais, ame often inefficient, and rarely digtribute profite. ATREE™S
regsearch is aimed af analysis of policies conceming harwas! levels ol non-imber forest products,
functioning of LAMPS. and developmant of models for maragement of non-limber forest products
that incorporate prnciples of adaptive managemant in which monitoring and local communities
pléiy @ kigy robe

In the Eastern Himalayas, ATREE, in collabormtion with othar lponl organizations has collected and
annlyzed fald leval information on the implamantation of the Joint Forest Managemen! Frogram in
Marth Bengal, and was invited o present the findings 1o all the concemed forest officials in a
meating convenad by the Principal Chis! Consarvator of Forasts.

in the conservation planming arena, the existing conservation polices are not based on the spalial
distribution of biodiversity, threa's to biodiversity, or the nvolvemnant of various stekeholders in
oonsaryation. ATREE's efforts are flocused on the analysis of policy constraints on- systematic
conservation planning that takes into account the three lactors mentioned above. The basis of
such analysis is again ATREE's own research in these areas.

ATH-EE has also been invited to contribute to the developmant of & National Biodiversity

Action Plan (NBSAP) by the Coordinator of the Technical and Policy Core Group. ATREE s

preparing a paper on policy related fo community- based conservation. A second thematic papar
lor the NBSAP process |s based on customary laws and practices 1o ascedain the axistenoe and
recognifion of customary and community laws, Other inputs will include review of polickes relabed
to other aspects of consarvation,

4.2 Policy Impact

ATHREE's programs mre slowly rasulting n changas in pohcies al the local and national levets. Al
tha local level, as described elsewhera in this report, ATREE's efforts in the sastern Himalayas
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