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Executive Summary

he Merth Baok Landscape {M L] oovers approcumaely 14,000 km® of the

Himalavan foothill region nocth of the Brohmapuira river that inchiries

pant3 af Assam, Aanachal Pradesh, Monb Bengal and Bhutao. |8 iz a
sirategic conservation ponc that containg an cslimaked 485 of the lnduan
popubitian of Asan elephants as vell as key populatians of Indian Thinocerus,
tager sael Lecopard, Vhe args is incladed within the Indo-butma glahal Bripdiversi-
ty Tiatspot’. Planoing [or w0 Eastern | lmalivas Conservation Alliwnce {fEHCA
thart incledes the X BL reyui res an understanding of the rnge disinibutions of key
vaxa and their emvironmental determinunts, Twi teams rom four Todias
cvnsetration inetitutions, predominantly WwWF, undertook an initial swovey of
vegetation and large maatumal habitot within 2 representative seres nl landscape
and Tand use types a5 @ precursor ba establishing a broader repional congerva tian
o nagernenr framewoek within the eastern Himalayas including the proposed
KaSuPaka roseree (comprising the Kamenp-Sonitpaz, Mikke and Mamen
Tesacves in Assam-Acunachal). Team members eceieed intznsive training in
ielbnds of abavepround biadiver sity seseestnent and survey desiga heforchanc.,
The study was coordinaed by WYWE-India and the WWT Asian Rhine and
Elephant Action Steategy AREAS) prooject in association wilh the Center for
Bindiversity Manogement, te Stithsonian [nstitwtion Hasional Zowugival Park
ared Cenzerration Besearch Camtor with additional funding support from che
Macacthoe Foundarion, Fourteen samiple locations wore subjectively locaced
along readsecls derived from grodicnts of clevatnn {thermal], primacy and secandary dralnage sestems,
laod use types acad Linnd wse intensity. The land vse wepes saropled ranped from intensive, padi vice
tnonocropping. degrmdzd pastine, slash and bore (o, Sat (Shorea assammica’ dmber plninicn: and
buraid closed forest, gach winh vavyimg Leveds ol iopa mainky ieomn elephants and, hnmims. The surey
dara were compires] with data collected nsing (b sine recording protocol foc teopival and suheropizal
Tewdand forests in 20 wiber coontrics, Preliminar: resulls indicate the ML may be surgussed i plane
diversity onlv by Sumatran forcsts in Sundaland thwe nking i the second ochest oty of plant
diversity on the planet so fat samplad using the same procedures Within JBE, pncantreled eapiwita-
vt nf Forests and destcngtion of larme mammal habitan are increasingly restricting Large maminisly 15
srmalher areas of fozest. This is clearly impaciing both plnt and animal babital aod vill have significant
immgelicanicana foor farcst biodiversily shar erm - a situstion that 13 untlikely ta improve with increasing
elephant -human competition for vamnen 1=aurces, Appropriate palicy imzrvention at nations| and
internativnal level is urgently naeded 1o esiablish 2 regional Framewisrk [ ensunng sustainable human
liveliood aod Talanced coneecvation management, Policy planning will wely incressingly on high
quelity Lageline information U will come ainly fom carcfully designed. onet-ciErctive surveys.
While Turther surveys are meeded within NBL and KaSal'zNa, these should be designed within 1he
Broader coftext of an EHCA 1o ensure connectivily along key enviconmental gradients and lidilal
comridars. Preliminery resuly sugaest further biudiversity assessmenl wishin the proposel EHCA
sheuld consider elegikiling of the eostzrn Hitnaiava region as o glolal [vodiversity holsput o its 0w
rght. A procedure for Incating 8 series of represeotative gites for comparative bwodiveriily assessment
within the easiern Himalayas is proposed.

HEL Sorrey 2004 & 3
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Introduction

North Hank Lendscape [NKL) (Fig1). The MEL tes hetween the northern bank of the

Brahmapuiea river in alie south to the frethills of the enstern | limakavies i the north ang the
Manag river in the west ta che Dibang river in 10 east' Within Uwe sastern Hinalayas the MBL ferms
part of the much broader Lo Burma' glabe) brodiversity ‘hostspaot” £ 8vers @) al. 20000 Tt caniiins
elerments of several fercesidal ccorcgions Wentificd by Qlsun et al. 2001 namely the Eagiern
Himalayan broacdleaf farests ([M0401, the Himalayan subslropical broadical fargsts, the Brahacgyin
WValkey semi-svergeven [urests ([MOLOS) nd minor fragraents of the Tersi and Duar arasslands
(IME70L). The MBL aiso falis vithin the Tropical and Subtrepical Moist Broadleal Forest biome iden-
tificd as vulnerable within the Global 200 sel of tervestrial scarsainns by Clsan and LHnecstein {1994,
2002), High regional bindiversiiy is dné in pan to the evelutionary hiseory af the Himelayas cha
forrend a5 A result of the wpwatd mowement of the TDecenn Plateaw inte the By rastan cantinem during
the carly Tertizey period. This has left a rich Legacy of flaristic and fawnal 2lecnents foom both Indiap
and Malesian sources {Rowdzgers and Panwar 1988). The eastem Himaltrag <oumain elements of the
Indo-Malayan, Indo-Clinese, Sino-Malavan and Fas Asiatic flaras a5 well a5 several Gomdseatas
relicts (Rawat and Wikraroanuyalee 2001). Apart feom Ve overlapping, scorsyivns of Olson ot al_ { 1994,
2C02), this comtplexity 15 mamrared o a variety of bivgeographéc classiReations that tend 1o overlap i
the MBL, for éxampls the |limelayan highlands and Burma monsoun [uresl Proevinoes of Vdvirdy
{1975 ), the bivunils of MacKinnan (1997} and Biedlife Lntecnational’s EBA, Lastern Hima s [1736])
Catameesield el al.1993).

Doder a smasonal monsonn climare stk 3 high antual caintall 1 1,500-3,(H00mern b, deep alluvial
slepessits heve accumuolated frat rivers draining the snothern slopes of the castern Himalayas [Rawar o
al. 2001%. These depasits anee suppoited extensive, specics rich forests that have been progressively
cnnverted 1o agzicelture over the millenoia, Relagvelp recest and targely wncantvalled uman migra-
tigrrn imlo forested areas an the alluvinl pluins and dower foodliiils to the norsh of the Brahmapuatra dvew
has further impacted remaining fores s Since 1972 appraxirnately 19% of naturad Fapsst within NBL has
sty fresd [-DE-L‘“‘J'!E‘]’ with 65t ufai:mi-mrg;mtn forest 3y L] Jowland B[.aht‘tml:lu|m 'I-'-II.Ilut]-"-.. Mary -
tant faunal and floristic habitals are under incrcasiog ireat, The WL is 4 5irlewic conservatian zong
centaining an estimaled 4% of the entire Indidn popuiution of Asian dephants {Flenhas marimes s
well as signilicant populations of onc-hotned Tndisn chinoceras [ Rhimaceros UNICATE], Niger
(Panthera tigris) and chowded leopard { Pardrfelis tebuloss) amang athers, The zone is an impariant
part of & proposed wider concervation stratagy - the Fastern Hitalivas Conservation Allinge (THEA
that includes the opper Chindwin watershod, Hukanng Yalley, Maga Hills and noctherm Kachin regon
of Burma. This Inclures a subsidiary reserve sysern [KaSoPatNa) of 6,440 kn? comprising the Kamery.
fonitpur, Pakke and Mameri Beserves i Assam-Arunachal, The propoied FHCA is cansisien] with
ather reghonal onngeceation intercsts than aim 1o link reserves for cxarnprle between India angd Bhutan
[Hrempra and Warhm 1958}, According 1 Kawat and Wikrsanunayke {2001}, plans to use coocegione as
basac. umits for conserving bivchiversity are suppunted by similag proposals to estalilish linkspes ihropgh
coreserttiun landscapes it olher areas of the sglern Llimalayas 9 W L and [CTMOD 2001).

] . o Higeraerchey P prin—g
Z A Williams pers. aom.
% Easiory Himalapas Consamarian AL N e— 3o Al wage fur eneahcersund onnsoragen newueks.

Wk ARFAS promamal (Wlllams, 2.0 30 May 3002 1.

Thf sty focussed on @ aren of aboul 3000 km? within the Himalayan fpathills knawn ps the

B8 MAL Survey 2004
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Aims and objectives

haeed of loral populations and 0 tocus on eanscrvation problens cawsed] T rapid, oneantrolled
industrinl and agricw/tural development i Nl region and Ve upact of the Clinese waldlife wnd
medicine market an hindiversity, &n initied objactive of the FHCA project i to prepirs the growndwerk
ivr developing an inegrated oppraach to the comservation of an inaccessible and polivically diffcull
region rhrough o combination of ern-the-poovad sorveys and rapid assessmenit hased on satetlite
imo pery and threal mapping. Specific longer-term goals of EHCA are ta:
m Identify conservativn tingets by mapping remaioing wtact forest habitats from mawllite imagsry-
Asuess eurrent and [ulure theoats 10 Lhese conscrvation LInges
Pecfurm an-the-growm] asscssments whery possible (or provide retate asesiments wlvere nocosrany).
ansess the relarive ponecvation value af (e rensiniog intw Fosest habirats to crewe o prioritized
List ef conservaliot 1argets
Build 3 conservarion alliance 10 focus on these privcities, Paners would mclude Hae Faresk
Diepartments {Aseam and Armmachall, Mational Apencies (ag.. USFWS, Ministry of Envirnment
and Porests, Indial, Incal MGOs {ex.. Wildlite Arcas ond welfare Trust of Assam’, inlerational
arganizadans {e.g WWF, Srnithsomian, ee.) and rescarch instinnes (Wildlie [nstitone of India,
Universities w BE Trdia).
B Drive these provesses by using the Asian elephant as a charismatic (agship sad ombrella species.

T he principle aims of the E11CA arc ve address curent threats ta bandliversity and Jeog 16 rm Tivedi-

Within Murther Tndia coliabaration is plinmed with the Forest Depariasnits of Arunachal Pradesh
and Assarn and Covecronont of India’s FROJBCT FLEPHANT office, Asvstance i buoediversitr assess-
ment will come [ the Stare Borest Besearch Instioate (Amunachal Prwlesh, Guwabati Universitr
Assam), members of Jocal WGOs, and members ol the Wildlife [nstinate of India, Thy ain of the pres-
snt investipation was to undsttake a prefiminery survey of KaSoPala 1s part ol the wround prepatration
For the ahave. As outlingd in the TOR (Anoex 11, the rnam alyectives were to:

m  Prepare a survey design for the rapid biodiversity asegsmant af the proposed KndePaNa resarve.

m Lientify fvrost accas with bighess hindiversitr valnes, past and present humen impact, and sites wilh
sigriilicnnr ddephant feeding signs and sites under potential tie.

w  Ldentify prelieinary plant-bass indicatars that eeay be linked wich sacellice imagery for comseovi -
tiom planminy, porposes,

B Compare Liedivessity values of KuSoFaMa with dhose done deewhers in the world osing siilar

Fechnigues.

B Supgest additional surwey sites throoghout India’s Eastern Himalayas 1o be alde v coinpare vilues
throughou! the range.

A5 indicaied 0 Aanex | the pressnn study was precedled Ty ab inlensive training, caurse in survey
design and rapid bidiversity assessment! rvelving rwelve participants wiho Tatet 100k past in a sis-day
preliminary, plant-hased, biodiversty survey of KabuPakio

4. Center hp Rirdiversity Manaperans 2004, Trening warksvnp ioaboveprooitd hindwuersily 2amsamenl: S E, [0l
Frport Mo 0144 foc WIWF - Tudl.

0L Swurvey HAd & 7
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Methods

Survey dexign and sample plot location

Sustainable qunservation wwnugement requins a hasie understanding of the spatial and tempim|
ranges o key 1axe 2nd the princpal enviranmentl faciars that pover theer distribinion and soei vil,
Crezely restrictive sampling within (he known envivnnmental range of & specics wan seriowsky dissor
infrcmation ahant the way in which species respend 1o change and the way in which resprnse-lised
bicdiversity indiators arc sdected for conscrvariug managetnen |, ikany forest birds and zranmaly ior
exam pbe, rnze well beyamd orest boundaries ino other vepetation yypes such ag grasslznd and wuc)| -
lam! savannas snd frming svetems [T
the simpling of such fiuna is resiriceed
t furesls wone then dmporiant coalngd-
cal ilormation concermung breeding,
hedirviour and Food fowcces can b
thisded, In selecting an aprropriacs
marvey design for biarliversity asseis-
ment and moniveng, comsideracicn
mh b plvee fizst, moihe purpose and
scale ol the projcet, and sevend to casi-
ellective methods of simpling 1hose
gnvironmental  gradiente  that  are
considered g be the main drivers of
specics distribution and performance. IF
the purpose ig o nacord data that aee s
b vsed solely o estimote the number of
laxa por wnit arca thon  cindom
sampling mus be inclided 1o salisfr

Sntaiw ey dare of NE mgon of nola madel paramaters based on proshahline

rheery. While thearoically desirable, from a praciica) viewpeing, jwrely svstematic ar rndom-based
sanpling. tends 10 be extremely costle and iMoot te ioylenmenr, cxpecially in lwteropenecus Lul-
ks with comaples vegetation, Futthernare, the outcames [rem such swpling may oar saisfe 1he
desired endpaing. Tl on the ather hamd, e purpase is to gather as much information as preasilale abosut
the distributivn ol speces and rebuwnd Funetional 1vpes witlie an arca, 1hen [1rposive selectionm of 1ran-
sects witlun @ hievarcly ol enviropmenczl pradiess igrndsects) is bkely 1o Be Far fnore cosl-cfTciem
1rillisen and Brewer, 1985).

hure efficient sumypling of kev envitan meminl gradianis wsing peareferenced sites can alsa inprove
he charwes of locating, mrities amang hioa as well as increpsing the efMigiency of extiapeclawng disor-
bacicn pattzrns of specific plant and animal gronps thsenughaul the smdy area. Evidance impravad
efficieney of the pradscet approach over ather, wwre traditinml, staistical snrvep designs of plants and
animals i1 supperted by independent ficld cvaluations at differene managmuenl scalcs (AU i
Herlipers, 1991; Wesels et al. 1998). These inclde mouniainous regions similar to the sostom
Huraibinae [Sandma i and Lertzmann, 2003 ). Increasing nembers of international iETICTeE Couacerre]
vy natue] resowrce markigemend now either recerminend ar umplernent this sarnpling siracegy

B MH], hureey 2004
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(WCRAC 199 USG5 FS 2003, UNLEP-CILY 1996, 2001; FAL 2003}, Sen awainst His prodicni-based
hackground is 5 backdmp of morz traditional sucvey esigns that incorporate pre-classifizd Leussdaries
snch as those from sxigtitg forest typologies (cf, Champion and Scth L1368}, Depending o classilicaion
erittia {c.g. dominant tres species, canopy height, decidinnsness ete }wegetation classfierz are favced
1 iniposic imprecise boundaries, feequently along highly camplex gradients of forest stencture and leaf
Tangewitr whens for example, the line between evergrsen and semi-evergreen becomes blurred. Most
clagsifications and their mappod boandudes are sy fixed o time and are e nflexible to
clanging cmvironmenta] viecuenstance and other distorhance drivers. This pooldens i peneric but,
lawerrnaes Tost cyvident where environmental gradien s doe slegpest (95 m the MEL loothills], Althongh.
under such condirions, bindiveraty assessmcnts cannat rely seosibly on such typoopaes, they con
memetheless potentially usefu] infoemation and the undedying classtfication rafionale shoubl be
caratully considered when designing surveys.

In the past, the purpose of mast vegetation classifvations has been 1o Teduce complexity w0
raanageable proportions, Unfertunately in the process of simplification. much critical intormatan san
L loat. The advenk of high-ressintion satellite imagery aud the computer now make it possble
target the disposition el individual specics and [unciivel tvpes bath as individuals and assemlilages.
alung environmenval gradients, This has created o cevulation in the wav we record and inlerpae data
For canserwition purpeses, Eing-wale daa recorded in this way cm be aggregated o whichever dasih-
cativn pruselduns suits monaprment and mapping scale and puarpose or glie applied dirccty in modid-
Ling thie respumse of biota to changing nvirosieits.

at with overall survcy desim, ceiteria far the selection of sumple plot size s phi: location should
be purpose and scale-driven. For masr hindiversily asseesments Lhe sampliong of axa and functional
trpes a4 ariRe plac {transecd] size of #3200 ré! tends to e adedpate. Feidence loe this iz larmely
ermpirical as «xperimennal evidence is exoeadingly difficult W obtain in cortyples cropioal and subtropi-
cal furested Tandscapes. Thata collected Trara mare than LG0T 40 x 3o transects warldwide indicate that
for most sureey purpnses, a 200m? sample is significantly less fatipuing ur ulservees ina comples.
lvursid trapical focest cumipared with 250m* especialy where all vascular planis species {as disine fram
jusr frecs) are 1 be recorded (Gillisen. pers, obsio Tlel lecation and plot sze can be catval whe
seeking habitan indisuurs B animals with Tocally pesriced environmental ranges such as siream sides,
forest marging or local drainage lines. & 40 x 3o ranscc cae be placed to accommuodate sugh veriaton
with preater sensitivity than @ much Targer Tha or Wb plet. For sumpling range distsibulioos of
highly mwhbdle, large mammals such s elephane and rhinocecos, multiphk: 40 & 3 eansecs can be
positioned alang braader anvizonmental gradiens with minimal cost and maximum reom wheraas the
usc il 1ha plots wonld he hoth inefficient and irmyeactseal. Intensive documentation of vegetanon lor
assessing biodiversity within larger plats swclhous the 1 ha plot comrently cecommended by Ewebler
(2003} for alobal bicdiversity Totspots in complea ool anvirsnmencs i difficult 1o inpleinent ic
practice e justify on scientil¢ grounds. This is especially Me case in heterogeneous landscapes that are
charecterized for vxurnple, by eazor-back ridpes a5 i the MBL toathills ar wheee there 15 4 need 10
document species chinge slong steep local or regional envieonmental pradients. For situatioms where i
areatcr depree of envibonimental represemativenims is desisod, 200m? plots can br added as imicated
irom a progressive inspecrion of spocics.area curves derived from cumulative counts along cight (5adm]
enmriguous quadrats within o 4% Smdransect (Kot lo Larme at al ., 20002 Gillison 2001, 2002F, Flews tha
il tor asvmaploee indicate 2 need for further sampling.

1n flas stmly preliminary aradsects were Tocated following discussion with Towal pack rangars amd
WWTE personnel Familiar with the pegion. This information was augmenied by a0 examinacion of recent
watellive imagery (Landsat Thesanic Mapper (TMY and Eohioced Theamalic Mapper (ETM 1 1) and field
cecnpnaicsanca, & Lancsnl OO (false color composite] with o 1,3.2,1 band sequence was wseld as 4
orimary image for subjectively assessing regwomil gradiects. The primary enviconmental pradient was
assumed to be theroasl ac indicated by elevation, with scoondary and testiiory gradisios associared
mainly with deuinapge systerns and a gremsarplielogy that appear to be docinated by loag-teem acere-
tioo aneh partiad upkife of eroded sediments from the castom Limalayas, [n b esparity of cases in the

HHI. SuTwer 0 £ 9
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arca visiled, dw undedying substrate was composed of loasely cunsolidated, allovial boylder lavers, fine
satidi el silts {Picture 11 Published information on soil type, gromerphology and geotopy was
ungviifable at the time of the survey with the seam celying mainly on anccdatal infaraaion and bocal
ohservaticn. For thic preliminacy suevey, sails were characwerized secording to ficld cstimaes of sall fex-
ture. Within the Hudy woea terrain varied fenm lowland plains an abour 88m as.). i valbey shsdeeres with
sharply vising dupes and narrow ridgelines anabout 2,0000y The 1elatively high dynammesm of e land-
scape (s reflecred jn highly dissected foothills with nomerous landslips and landslides | Piciues 23,

+ The physical pradients described ahowe were then subjectively stratified according Lo a land use
intensiny” gradient as indicated by varving degroes of faresy removal, slash and burn (fham, forzst
plattatur amd ntensive, sedentary agriculiure, A series of 14 {40 1 Sm) cransects was daen sulsective-
b posilioned te represent as far gy possible the ey charutenistics of dhese overlapping pradients
iFig. 3). Sample sites (Table 17 ranged fromm relatively intact to iphly distucbed, vpland and lowland
forest, Sal (Sftorea essamics Dyer) timher plantation, anoually fired shrub savanna, degrided sow
pasture and ke field s induding tields onder active cultivation and mhers abeodoned due e repeated
clephant datrage [Pictures 3,4,5,6,7 Tahle 1), The presence or absence of any perceived dammze Lhat
cold be anributed to elephants was 1ecorded in each tansecr, Highly dissected terrain [Piciures 1,2],
fieuently vith slopes in excess of 604%, wostable sail swrfaces and razor-back: ridgelines restricted the
placermnent of sample eransects in the 1ime available. The lew dopes of up to 509 ioeliation that could
b swvessed by the survey Learn were alse prone to damage by Jephants.

Data collection

Dyava were collected aver a six-ciy perivd (41204 to L0 204) by two separate sUrvey teams [Anncxcs
1,3) At each 40 % 5m transecr haophvsical data were ragorded eoording toan estiblished protocel wsing
the VepCless system [ Gilligor, 200217, Apant from site phsical varables diis iuclwded vepztatinm sto-
tore, all vascubar plann species including epipbytes, ad plant functional ypes [F1715) Mable 1), The we
o functional growps ur lunctional types or ‘guilis” v complement spegies in descnibing biodiversity i
becoming increasingly accepred |Duckowarilh et ol 2000). However, because the definition of
fncrional trpes vasses with sale, purpose and user wl because the use of TFTs in Modiversity assess-
ment is relalively i, some explanation is necessary,

Lenerie definilioos ot functional
bypes such a8 ™ dely of orpanisms shamwe
ing FIRMLE repunses o caviranscaal
corditiceng tnd having simifar effecs on
the domant ecosisien] ncesses T
Mz D99 are conceptoally wselud.
but are ;mpplicable in che absence ol
ko elfec: on coosystem procpsses,
Cehee awthors Ye. Shugoct, 1996)
characretize plant funclicnal typses
(FE1=) simply a5 ™goocies o greons of
specics Har pespmd wirpilarfy fo a sefte
of  enviropmensal  corditions”.
Dwckworth o al C200) simimly -
wcerree PITs as gronpings of species
that shivw close similaritics in (eir
responss 0 environmental and biccic
comirzls ittespective of theit taenoric

Baauie [RAM EcNGebng data

% fillinn, &M, 1IBG2 0 A genersd, dotnpaahr-asesbal mechoel B sophl wqestion classiBealen and aarery: Irnpieal auc

ICnipyrie 2.2 dudbies. Concsrvwsuim Famiyiv §: 3 |online] UEL wu,nmw
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clessificationg Fac the prasent stody and as described bar tiallisom and Caepe niar [ 14997) Plant Foncdoenal
Twpes or PTTs o functinnal madi are regarded a5 cambinntions of gaenmlly adaptive morphological
or {functivm] altributes such as leaf size dass, leaf inclivation ¢lass, leaf form and type (distribovion of
chlorophyll tissue} coupled wirh a madified lite form clasificalion and wpe ol above-ground roning
syetemn. A mere [urmal defeilion for TFTE weed o VegClase could Te: “Iecfividiafs or grougss of
individuals with smifar sdaplalions eo ¢ 52t of cdronmenie) conditions™ (in the sense of Gilisan 2007
Gillison and Carpenter 19971, Tlis definitinn avaids aoy formal connection with species or any alber
Linncan Exonemic rank a1 eies no dircct assumptions about PEL influenos an sousrsiem proces-
. [n this studr ond as wsed i the VegClass systermn, PFTs are constructed according (o a specilin
gramar or rule sen from a miinom senof 45 functional attributes (Gillison and Carpesrer. 1997],
Undcr this approach, on ind ivigwl of the species Skorea ssszmica Liver with mesophyll-sized, aorpos.
irc inclination, dersiventral and docidwans leaves supported by 2 phanerophytic Life borm would be a
FFT axprossed a5 the combination me-oo-de-de-phe A role sct that provides for the estimation of 2
Functional “distance’ within znd betweey PFTs cin b vecd to teadily quantify similaticies and differ-
gnces hetween PFTs within and Delween trangects. Ancalgorithm for generating distance matrioes based
on 1hesg measures is available in VegClass

Given most plants and animals can by messured i tenma of species and their genetically determinel
functional complements an operitional definiion of hindiversity could be " e pumber and compos -
tinn of M rocardable specivs artd fneniomal 1vpes im any given area . Wich the latter definiiion, kol
apecies and functional types cepresant complementary anits of biodiversicy with a patential to provide
graater information then just the sum of their pazes. This is 2 significant departure from the conven-
tugal, selely cestrictive vse of the Linnean specigs as e quantum unil of bindiverdiy. Although
richiiess in PPTs and specics tend 1w be closely correlaned, PETs ate independent of specics as mare than
nne siecios can occur in one PEL and mere thin one PRT in 2 species. PFTs allow the recording of adag-
tive cesponses of plant individuals that gin reveal infia- ae well as interspecific respanse 1o environment
te-g. land wse type] in 8 woy that b rarely indiared by 2 spevies name. Beeause the classification system
is Micaile and genevic, PELs possess 2 majr advantage cver spegiea as they can be uaed to record and
compare datd sets derived from peopraphically remole pegivns wliger, for example, adaptive responses
and aaviranments may he similar but where specigs differ, A nulti-disciplinary, biodiversitr baseline
auevey in Swimatea, Indanesia revealed strong statistical guppoct for the oge of PETS in contbination with
visenlar plane apecics & biediversity indicotors and physical gevironmental conditions alang a lewland,
Leapisal, Raresecd lend use intensity gradient. In thar study PET richness and plant spockes richness were
closely coirelared wirh soil physico-chemical propertie: 3nd conesprosded with an assumcd gradient of
Tacid wee intensity (Sillison, 20007 Llaiciab amd vin Nooedwl[k, 20460). The samc study skowed PFTs in
coanibrationn wirh vascular plant epecies were highly ¢orrelated with specific groups of insects, notably
termmites aond birds (Rigoell of al. 2000; Gilison 20865 Jepsoc asd Diarvandi 2000 Wl and 2Zhorowskor
1M00; |unes el al, 2000, 2002 Gillison et al. 20037

lor the MEL survey, iransect georeberences and ehevations were recordad witlsa Ganmin Bires ¥isla
(PR and several hMapellan GPS anits with en assomed urouracy in mnst cagas of better than 15m. Thgital
pheiog raptha of vepetation and other biodiveccite-relevans {feanumes such as aninul sign, were reciorded
ar gach sitel. Ccher than ficld cstimates of soil texture, i soil swaples were eallaceed far analysiz inodhis
preliminany study. Saeelite dawa vsing rw Landsat imigery [Banda 25, 40a0d available digial chevation
nowdels weere selected for analysis usiog DOMATN porennlal mapping software (Carperncr ot al 1995
Cnlike other potential mapping soffware packages soch as BICMCEIND {Buosby 1991] or CLIMEX
{Sutherst and Maywald L1985 hat are either clinmte-dependent or reguite detalded, provess-based
knorvdedige abost (he species 1 question, DOKMAIM uscs any georctorenced data that are coneidered
important in influsnging podlormance of anindividual, This mey includy enviconmoental duta wsel 1o
CONSITCT A gradsect—tased survey, In order te giin some wea af e leve] of regional repogsental veneis

£ A €II-HA IS crenzinieg o caionss af phulepraply cocordod by Sy Gz Hindbarasny Manzgesiem has heen made sonbible
PR A RIS (AL, Wilhams).
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of all sites investigated, the digribulion points tor sl plot Jaecations were used to construct an environ-
mental envela)ie sirg satellite imagery and clevavion. This was achieved o DKMWMATY by generaning 3
distance measore vin a Gower metric in which all datt aie stanacdived thus reducing the inflienge of
very high or very low data values. This measure was then used o compute 3 grid-hased diseribucion mag
based an e similarity level of each pixed or grid with 1he uriginal enviconmental domain aavelape or
al sies, DOMAIN 15 widely used foe a variery of wapping purposes worldwide [TCRAFFASE; Expradis
Manicicue el al, 2003},

Data storage

Cuopics of ficld data frem all sites ware made availnble in clectronic foamar i 2acly lenm member at the
renclusion of the survey. Subsequenty edited dlata have been distribuicd ta WWF-ladja {5, &reendran,
T, Aziz in New Delbi end 5. Bairags o Guewahald, Assam) as well as with WWF-Tn1, (A, Willioms:.
Data backup will alsa be mainmined by e Cener for Biediversity Managesent n Australia.
Fhotocopies of oripinal fizld shects have een loelged with WWF-lodia (T Aze, New Delhi and
o Banruga, Guwahatil; ariginals are held by the Cenler for Biodiversity Management.

Drata analysis

A5 A check for representativensss af trangect datn for cach wepotation ooy, speciesaren snd PFL arca
curves weee oxeraceed feomm the Vep Tl dara summaries. The curves are ennsteueled [rom camolative
additions of specics and MFT: alang a series of dight contigeus 15x5m ) quadiers onakiog up s compliee
40 & Fm iransect. Cakvies thar asyenpanore by gpadeal saocor higher are considered sufflciently represen-
tilive of the vegetation rvpe onder stndy. Rigios of species w0 PET richness were alsn e e iced as these
can be a useful compararive measure olse gipise o within-plot” diversity of the naeler of pling specics
pet PFT, a5 well as 3 general indicater of
the dyuainis stile of sepedation 2od sur-
rogats [oF Wl dwvecsity (richness) af
certam Lo {0 Teson, 2000 G illison o
al. 2003y, Jech mlios dend to asyoiptate
rapicly i relatively stable plast asscm-
blages with evenly distrilraied 1axa and
MFTs such as amooelly (eed gzassland,
wakdlamd sivannas. locest plancations
or old-growth forests for example,
whersas they are less predictable
muere  dymamic  forest  successional
glpes, Tranmsect summacy dala from
Yepllimg were analysed vs:ng the PATY
exslavaraey  data analvsiz  packape
(Belbin, 19927 and Aandard repression
analvsis [hiinitah Vo 03430 VegClas.
was wied to generate PFT diversity indices bisenl on Shannen-¥iener, Simpson and Fisher's alpi
measures [Alagurran, 1085 Gillisen, 2N2} Whersas tese indices ans wenally caloelated for specie;
based on mumber of individuals per species, for FFTs ihey are calailated according to nombers of
species per UL Thes procedare avaide the need far time-comsunmng wbandance counts of individuals
buet @1 che surre lime provedes o measure of “fumodonal’ diversity iy tenas of the above indices,

In addition v FFT diversity iondiees, o rosasure of plane functionn) complexing §FFC) was doriver]
directly from YeaClass FEC is estimated as e thinimum spanning teee distance hetwesn al; PFTGin a

o B - L
i3 snalps's at fa bege p

T J‘ll!]:lll'nlhﬂl-h'.mqﬁll‘dq}l'fr.' neheTallery s
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sample v derived fenme a3 spacilic Tule set of PET waloes
(Callizon and Carpenter, 1997 While PET diversity indices can
lve: weeful hiadiversity isdicators | Gillison, 2360), PFC tends to be
wne ohar a5 well as serving as 2 complementary measure of
plamt species amd PPT richness; it can be weed, for example, to
remaclily chissrri i ate bebvraen rvo transcels with the same nomber
ol speies and PTTs b where the PET assem blages differ ncom- [
position wnd compleaty- A sl i beeomes a patentially usctul, -
additional descripror ol icadiversiiy, A comaplely e (Peonsos
correlation malci wag generated for all hiophysical warahles
recorded by Vet lass sncluding derived FFT diversity indices and
BEC, 1n the absenee of fwonal data and in order ta seck readily
abservalzle vacizbles thar coubd he wsed as icdiversity indicaiores,
best zimple attrilates sonl combination subses of vegoiation
ctroctaral variabdes were exanined e ther cocrekition wirth
epecies and PFI Achness, Vepelilion strociumal viarialles such s
mzan cancpy height, orown cover percent and basal aren are ol
meaningful habitat artriboses fer many fauna and can be used in
spatial extrapaolation via space-bumme satellite and airborne
imagery (e.n. Landeal T, synthetic apesture radar aned sidebork .
ing airboroe radart where thees ace available, Inthe precany #fodty
TMRLAIM was psed be contcact an enviconmental domain for the ) i _.
td WEL sites using, thies kyers nf raw satellite imagery {Landsat - bt
b s 2.3.40 and a1 dlgiral elevarion model. Lr &Hiffean in a aunvay phat

The MBE s urvey dara wee conpared with @ varicty of similarky collected data from other parts of the
wiarld, This was wnderlaken by a sinmple tabolation of species and PFL dehness and PFC from the bigh-
eat tramseet reeurcls na seeics af global, ccoregional pradsects in 21 cowntrics, Uraphe of linzor regres-
sty of spevies riuJmwss agaiast PFT richness were also used to Qhsmaie differences between WEL and
arher gradsecrs acvnss 2 range of humid, tropical forested landscapes in Sumatra, Cameroon, Brazil,
Thailand, Fiji, sthe Perdrian Amazon basin and Morth Eastern Aostralia,

Crassnp she mver Ofarall foe emlpe dnbs Fakka T Messes
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Results

Walues for site physical variabbes are |isted in Table 3 wWhile st transects were located con 03y ierrain.
tw [INHL 78) were reonrded on sieeply sloping sites (60% and 50% inclination respectivelv). Thie 1
the widespeead, relatively unconsolidaeed sedim ents, il depth wes estimated as > 180cm in all cazes.
Plant diversity, PFLC and wegaeatinn stmctseal values are Listed in Table 4. W recorded 2 the tanal of 401
unique  plant  spocies fon all
rransccts. These, fopether wills
PFTs are listed in Anoewes 4 amd 5.
Highed spevies aml PFT nchoess
and PTC vidues are [ound o the
fiersl aites AL 3.4.6,7.B When all
vegenion 1ypes are examined,
species and IS nchnese and PEC
and swezetation siructoral values are
highly comrelated with wotal crown
COVEr PRTCEL, COOWTL COYET POcChr
ol woody plaots, basal arca and
wover-abundance of brrophrtes
[Tuble 5% These corcreladons
improve when torests anly are
examined  {lable 6% however
gratisical reliability is less due 1o
fewer samples,

Flint species richacss and PFT
richncss  are Aighly  vosrcarcd
i g 3) with the highest foved of statisircal signiffoanee so @ receneed Far airy segies of Iransccts in any
Elobral rcorcgfom. The refatively high alpha divarsinr ol (din) species inm forest teansects is indicared both
by species tichness totals and by the speciesiares and PFT: arem curves (Fig, 41, T'o satisfyr one of the ain
of this shudy, namely to *[dentily prelimivagy plant Lised indicaters that may be linked with sateltite
irmagery for conscreation plaaning purposes” a prediminary analvsis of corrclates berwenin vegeration
sbucrucal vasalibes wpdd pliant species wnd PFT richness showed that 'hest subsets’ of two varizbles wees
adequane. The hest siihcaig of pradicors ace listed where all vepeiation types and fieests qme concidens
separdtedy {Talsle 7). An analysis of the predictive value of mean canapye heipgle and rodal rown cover
pedeanl wis cunsidered separately [Table ) as these two vardables ave often eomsldered 1 be amangg the
most approponte for deicclion by satelling fnaperyr and can e readiby estimated on ground as well as by
cortivin iy ped wf spacchorne and aicboroe seosors. A comepasative sinelpie of species and PRI dofmess
and PFC vafues perweer NBL and offier plebal deta (Table 2, Fig. 50 stroses sfuet (fe MET. raojon as
syt Ja ifilfe 1x eaceptivnally Righ in Al valtes and, on 3 reginied Bagis, secord only to Towlamd
Sutiutira where the drglest vales have Ieen recorded o date,

Similaricy valwes ohtawed [rom the prelminary LHOMAIN analysis (Fig &) indicaw that he
environmental domain or covelope geoewled for wll sites are broadly representotive of physical
envinonments below 1,200m a.5.0.

Aiteries in hMamar ie
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Discussion

Lack, of roads and Lighly dissected tandscupes with stoep slopes und nariow ridges restrict acswss (0 anosr
f e foothill Foreces. In aress such as the Wameri Tiper Beserve, (e reluctance of local guides Lo mnove
away fram cslablished routes increased access time to samgle poinls. Tespite the lack ol ruads, serni-
nomadic groaps of tribol penpla from npland Aronachal Pradesh frequently access these reserves On
[ont, 5600ME Lp transient sAmping stations en caute in their search for medicinal berbs, illegal animal
products and ether o tioher forest produce. The ieam enoounterecl sne such group of people in the
Mitliur Nala tebutary wear NBL & who likd walked dosm river from the tawntainous interior &
collet resin From Murser gp, it the foothill forests of the Namerd Reserve. Soon afler meeting 1his
group, we fownd many dead awd dying fish in isobned poels and in severa] adjoining soreams upriver
i Picture %). This supgesied thal on their way dovwn the Mithun Nala the sane groop had pwsoned
stréamng, probabby with inseoticide, billing il faby icrespective of size, Awurding vo our ACCHHILPANY N3t
park ranger this is comman pracTice and, 85 with uning] poaching, is difficull w vontred in the abscnue
of sufficient patk manapement st ff and eftective punifive measuees.

Elephant thmags to vepetation was evident at all sikes and appzars to be increasing as natural lonest
habitats are reduced a5 a result of uncontroled land expleitation and forest remoeml e imthigrants
|Fictures 9,147, Tn the lowlands e team observed intenslve impact fram elephnnts am agricultural Jand
in some cages causing farmers o shandon rice felds {Pecture 7). This Lype of fregract is iotensifyiog
conflic belwsen elephants and hwrans in the WBL klephsat movement 1% bay mo ez restricted Lo
the bowdand phiing aod the wam Fawnd naoch cvidence Lo suggesk these aei mals mcess opland foreets
often wim slopes in cxcess of 608G
While dephiam impact on vzt
is generally nheervable, potenimally
significant bun Less visible impacl en
vepelaon dynamics, is browsing by
smaller, mure nusterons uegulates, i
particulac Sanba dezr. In all foresied
sites inm Lhe Bamerl Tiger Heseres
we found widespeead evidence of
Lararwsing i the herbucesus and shrab
layar where deer hiad langeted a wide
tange ob soecizs, atmong them semi-
ancculent Commel niceae | Forrestia
hoikoriy and  Paporaceac  [Fiper
fongum) as well #s Chloranthacens
{ Chlorantiio elartion ) anid
Acinmbaceaz (Serehifandfies spo. In
e fonest teansect. bat especially
MBE 3 and 4, brawsing was wgiociated
with increased coppicimy aod groand
cover [ Bicture 3). While experimentil sasbuauces ave nceded 1 deteriios the level of browsing impast.
caswal elservation sugpests that a6 sinwscally high density wl woody plants < 2m tall represents o beaws-
g respanse thot is likely to Influence forest regemTalion, specics and PLIL richnyss and composition
anld vagawation structure. Vnder normal circumslafices ungulate-browsing muglit b regarded as an inte-

SR Suveyr 2004 o 18



L
* 1

WWF Wiudiversity asscsstuent in MHL, Marth £as1 i

gral part ol matural forest dyrmmics, Where finest cover becones jroeressively peduce] relative 1o
increzsed unpulare popularinms, meprative inpaces on ferest bealth and o nimel habitsi iy be expecied.

An avalyss of specivsiarst aml PFY= area cozves Toom all vransecs indicared st wliele all non-
Irveest vaguttion was reasonalily well sompled, 1l furests sites reguire additional sampling { L. 13, In
addilicn, dee 4o teme congtmaints, the teams wiee able 1o acocess anly Huwse forests within o few hours'
wilk ram Bhalukpang soul Potacabio In nwosr cases the forest D simpled showed clear signs of
inyp=c) fream humans and elejdants, Mote repregentative sampling uf furests in the interiog and on the
larger fruahills may reveal mers sukact forests wilh sigmificontly different and possible even ticher
floras The r::-almurdina:ril}r ti,E,hl Lineme comrelation g ween specics amd PFLs in the WAT. stiFvey (19g. 3)
indigales, among othet things, i comsistent and umilformby high level of rerording ex(werics b the two
survey beams, This ix lestarnent to the efficiency of prioe traiming and hodes well fer the quatity of luiure
sUMveys, Line implication arising feom this haseline commelation 35 thay, voder circomaarces whepe 2n
experienced feld hodanisl might not be availibly, plant specica nchoess can be st ed with 2 high
deyree of confidence by simply using PET walues in the near regression equation. The uiness pabberns
abserved in the NBL tninsects are generally Snasistent with thase oblained fram sirveys alomg simila
Bl wse intensity gradienns in uther copical amd sulitropical ecuregions (Gillison, 2000, 20021,

A comparisen of plan species and PET eichnes and PEC values aoruss 20 other countnivs shows the
MBL ecorcgion clearly deserves its stafus a3 9 global iodiversity hetspat®. 1o weeins of il dichness iy
is second only 1u Swenaira, which @1 the fime of writing, i Ly far the highesr for any vepetation e
recerded using the same sampling jrewoce], The species-FET Tegressiom slope for MBL (Figs. 3.3) s
virtually idzn figil ro than of humid, west Ienpaenl Adrica {Camerann ) and similse 1o mid-moncane Souh
Enst Aista inomihens Uhailand | and the BrarEian Western Amaron basine However the NBL Schness and
HIC values tar anewil those of the siches hemid, teopical, nkl-growth forests so Gir reconded, tor
example, in norh-eastern Australia thae iz generally regarded i g important refingiuan ol some of the
wertd's most ancicon angivspenm familics.

Varows conlngial saplanations are given when explaining the reason for high species diversitr. Qo
of these is the “inermedizte distibanee hypothesis’ (Conoell 1978 Huslon 197%], This states 1hat
{aroc) diversity will be highest at sites with an inteemiediate frequency of disturbsmee tha Preven|s co -
politive gxclugen and lowest ar sies with very high or very Jow Sisturbance fequencies. [n 1raapical
farests 1his plienomenon is irequenrly associated with events such os naturally oecurring sloraes or
selective Iogging bum Lhere nre many oxcepiions (Cillison 2000, 262 Concradidary evidence bor this
hypothesis may be resolved in some sivwatioms if subtlecies of diverpent interpreratinms and differencs
m study site chasactéristics are more <lasely exnmined {Sheil wnd Bucslorn 2000

One consgguence of gaps induesd by camapy distnibsice is an increass i (he number af lighu
demanding, secomdary species or s calked *pioncers’ 1 are vpically faveured by browsing andaesls
and insect folivores. Whilc this snay not be the case in sume partially Logged, ¢lased -caropy byper-cich
anareing firrests of Tesso Nila in Biin Peorince, inleqaedinte disvuchange meity have'a mole to pliy in
MBL whers gap-openings ave favilivated by claphant dinmage and human inecference. Funher soudy is
needed (o glugrdate this pheovmenen and in NBL showld include forests that are, as far s passibla,
intzch. Thi selitively high nomber of large mammals ocoupying she MEL region almust cerainly cxens
an impact that 13 nol replicaled in the Tinge-mammal-pear, drdand forests of the Woestern Amazo
basin. Xeither kave similar parterns been obserwsd so far in lawdand fpnests of Cameraon, Thaland,
alhslea or in the island of Rumee where eleplang accur, bun wihers prapulatians of these and uther
large: mammols are much lower, A comparacive sludy of similar fres in vlher game raservis with
<kephants at differing papuliion Jensitivs would Te useful in determining inanazemnent theeshills
beyend whicl furests and refatee Ieadiversity beostme nwsustainable. This tetighl be accompliched
within the Tndizes subcuntinent and prsilily by comparing data in Benyvan Eame ceserves such as the
Alwerdan: National pack where elephane populition density las arendy exceeded U eslukls? for
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TABLE 2 List of VegClass varinbles récorded for each £0.x 5m transect

Site fearure Treser{ptar Dax l}':pl:
Site feature Descriptar Diata type _
Locolion eherence Lacaiigy Alpha-npurerle
Drate {dd-mm-—jear) Alpho -numeric
Flot iwmber {unique] Atpha-numeric
tCountry _ Teal
: Ohaserverds ) Ohserver/s by name Text
Physical Tatitude degminscc (GPS) Alpha-numeric
Lengitude deg_miin.ses. {GPS) Alplig-numenc
Elevaliwon {m.asL) (aneroid and GP3) Mumeric
Aspoct [rompasa deg } [perpendicolar to plet) Muneri
HMogse percent {perpendioubar to plat) Wumeric
Sall depeh [xm) Murmeric
Sall type (L5 Soil maxonomy, textire ete ) Texi
Sail pll Mumeric
Darent rogk Lype Text
Litter depth {cm) Ml trietie
Tetrin pusilion Text
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anel hnmans with a view 190 idenmifeing sustabnable threshald: Far enmservation managemem and
[z livelihoods.

B {Clowe attention: sheuld be given w identifeing Lhe st apparogeane indicators For subsey st asass-
ment and monitoring of key faonal habinaes, king ime aocoum the reed Eor spalial eatiapealatsm
wi satellite Lmagery (e Fig, K.

m TRegional environmental hercrogemeity ad steep, evianmcnlal pradients indicate survry design
should ke gradienn-based [zradscets ) taking ini saum all availahle sources of biopliysicik du.

m  Explomatory dut analysis and iteranve TOBAIN s ppriog o avher spatial analysis of pulenoal site
lacnticsed sTwwald e used 1o indieciate td best FeROeSCTHALIVE SUTTEY Siles,

B Survey design in NOLKaSoFaMa should he intograted with grodsvels derived within the booader
envitonmental domain of the eustern Himalayas, This will be needed 1w ense: oonnoctiviey of
habitat cormdars and interpretation of Tigdiversity aifern within 2 regionad hicreeduy of cnvionn-
mentad sl spatial gradicnts,

W Srvey of areds within the EHCA will Tequice oraining of feams in REA wnned at vo-Jecating, nu ti-
oy haseline reference pancs for ey fauna and floca. Ldenlly suech 1raining sheuld be comple-
mientied b instruction in besi explorstary data analysic, statisticol analysis aid 2lemzatare spabil
mcduling. Trainees shovld he selecoed from representative regionol agencids.

m The results of surveys witkin the EHCA shoold Be exammited v cheteriiee eligibiling of che 2astern
Himalayas a5 a global biudieersily halspat in its own mpht.
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E Recommendations

Mot congervalion apencics concerned with the conscrvation ms yagement of the eastern Hizmaliyiss
aprpear Lo terapnise the noed for estalilished yrans-national vocridors that can help sustain broud-cang-
g habitats tor lavger manuyals such as clephanis. The quesricn ofwhich landscape-baged oo mservation
cotriders are the mosi approprizsz can anly be answered threugh close cooperation herwesn olf
stakehalders and by the acceptanas of 3 ¢ommon modus operandf fo buh biodiveesily asscssmeat apdl
vnatagement. Efficient, law-oosr, GTR-Tused, design-sclection alpoeirams are avatlable thar can faitia
intemotive selection of the maost appropriate zones for a specific conservalion tarpet. (wWalker and Faitly
L99E; Mix e0al. 20001 The suecess of such procedures will be 2 Ametinn af the guality of fe baseline
data. ‘The value of these data will, i oern. depend on the unitbemity of survey design and dara
collection, storage and analysis,

The results ol this study have highlighted soruc ey fealunes of biodiversity within the NBL ikt
indicule siganivanly mone samplog is required. Howewer, further sampling should he congidersd
within the overal] frame of the EHCA conservation sirategy i arder to intepeate end mavimise the
benefits nf swrveying hoth areqs. For thic ceason, gradsects dencified for the NBL / KaSoPsla chould be
selecrad withat a higrarchy of gradieats ideotified from within the brogder frame of the castern
Hitnalayas. Peocechures for ssiablishing a network of represcntative sies for comparative pucposcs in the:
castern Hiralss are aullined o Fig, 7, Site seleodon criteria will he inflnenced by timeframe and scale
and will need o e addressed via all THOCA stakehodders Tnitia] information will come fram bpm o
witiely ul sources and this will be vsed 10 locate and identily the opecational gradsects DOMAIN syl
¢lling can assist in gradsect selection by checking 1he represetativencss of different gradsects and sive
loratiens againsi availsble data iecluding suellive imayery, dimare surface, DEBL, soil, vege o,
pevlugry und land wse pattemn. Once the ‘ideal® siess are selected, these will be relozated according o
legristic and budgetary constreints. The refocated siies shonld Then undergo reitzrative checking for
NI AIM representativeness until a final site salection iz agresd. These sites will then form the ininial
set for comparative assessment within KafioPala and the ¢istem Himalayas and may be compared
where necessary with sites For ather glahal ecoregions where data have been collected in the same way,

The establishment of 2 KaSoPala reserve within the broader context of an FHCA will reqirire
carcful consultation with all stakeholders in arder 1n define wperatiunal concems and bodgets. Amang
these will be a vequirement fer craining sucvey Learns ol a higher level than bedore, Becanse bot faena
and Blara sampling needs to be imegraed, tainiog shunld invorporate state-of-the-ort rapid biadiver-
sity asscssemtent {REA] wethods designed R stwloi-twsan liselioe suoreys. To the extent possible,
ireining in RB.A should include basic instruction in scatistical analysis aed spaaal moddling, In this vay
trainees should become selé-reliant in designing and implementing sorvews, data analsis and interpre-
tation of eesulis ior canseTvetion needs. Thess and other recommendations are summarised az follows:

m Addettonad saeeey 5 oceguired for Dotk HBL sl KaSoPalMu in order 10 develop an operational
dagabese Tor carsersarinn planmng and maragemgnt. Sunpliog sbould inegne Qo and Gona
taking ik acconnl koown cavesnennes al largar mairmals, o perticalae dephbizmg,

m Unitormity in mulii-texon sampling methods must be ensured to tecilitate datebese development,
comparative date analysis and inlerpretation and commounication of results,

m Jutvey data should be cxamined for reends i o pacts on lacge mammal hahitat fromm boch clephancs

MRl ﬁllnlzf 2l > 1Y
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ﬂ Conclusion

Th prelinnnary survey has identified firest iypes
wilh highest |plant-hased) bindivessity values and a
saries of wepretation types that have haen subjed o
a rimgr of smpocts from hotk elephants and
humans. Mo swrpiisngly, feest aceas chat appear
(b under grearesy Uhrenl from elephants ate thase
containcd in agricultural and forested s g
closesr bo lwrrian babinat, Contlict berween hyamins
and elephanys will increass as foress conginwes 1o be
removed Ly illegal immigranes acd scpnilers
IPictures %100 jald a5 elephants increasing;y theade
larmed atys, Althoogh the tems recorded oo
auanriative dada for famtwal richness, rosults
inchcale certain vogetarion sirugluml vaciables ane
tighly corrclated with plam [Hodiversite, Some
elvions comdusions anc

Erost tndicatons af pan L eliversity |specics and DFT richoess and PFC 202 Laral crown cover, crowin
eaver of woedy [phinns sund dasal area of all wandy plints,

For use via smeflie imagery. readile messureahle canopy-based variables 1wy are sienificanthy
cnrrelated with [Wamt drcersity are mean canape height and toml crown cover percent. These
variahles 2un b wsed for subsequent rapid assessment and monitering once the waxonomic o
statistieal referency buselines have been esiallished for the region under sandy.

A comparative pulyis of plant diversity value, (rom othee tropical und sublropical forestesd regjens
of the werld deirly faicares the MEL Fercsis are among dhe ricis sites o far reconded using the
Vegllass sunapliang protece] and secend oaly 1o $umatra { Tosso Kilal Ml s currently the highe.

Flant fuoctional compleiry { PTC) valnes for MBL e verr hiph compared with any other AR,
The reason may he associated with intermediate Jevels of dishnbarie coused by bumans
clephanis Banher study is clearly needed v slucidate chis fiedigp,

Despite soswe ulviows trends, mare Dnlensive sutvers ave neededd o identity plant-hased indicators
ot prefeared ehephant habitat and of dilfaen Tevels of elepham-induced impoct on vegetalian and
lad wse.

Specirstaraa and PFTacen qurves indicate furiher sampling is reguired for all forest sies bt 1bar
sampling frequency foe ather vepelation types is adeug e,

The hiophysezal e jerogeneity of the MBL and (e stecpncss of key envirenmentol gradicoes jmdicate
aradient-based surveys or gradsects using smal] (e, 200m7 ) pluts oce Jikely to maore oost-e figient
n assessing and moasitering biodiversity Qe more imaditional wchniques invalving rvdamly
rasitivned, lave plais.

A highly signficant, linear coreelation between specics and PFT richness aceoss all plots indicates an
rxceplional level af ificiency for both survey 1eams,
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sustaining forest bicdiversitr. Experence sugpests that to wait until such 1thresholds bave heen axcess
ed can serioits]ly undermine prospects for sustainable management

Findings from this praliminarr sorvey indicate some genaral trends in spacies Helweas aod lensls af
targe mammal impact on forest habital, They are insuffiient to genemte cobast indicarars of langs:
il habitat ar for monitoring change in such babita for which considemibly roore faowa disni-
bution data meed o be woquived. The present stedy ddentiied nonetbiedes, severl readiy ahseneablz
vegetation stouchural indicators of plant species dchness, PFT nchoess and PRC. ‘Wherz all vegetation
types are considered {Tabbe 73 2 combination of tofal coown cover pereent md kasal arza of all waady
plants are ‘best’ prediciocs. When only forest rypes are examingd, the best predictors ave tatal crovn
caver peroent and crown cower percent of woody plants Whereas cerlain Lypa ol remnatcly sensed
imagary auch as side-lookiog, radar can datect basal area and below-cenopy plann deszitias, such invagery
is nuon always available. For most conseevatinn planning purposes, canopy surface [eatnres 1end 1o be the
st [ivoured when interpreting readtly available suellite imagery such as Landsat TM. Twa catnmnn
canapy variables tha can be readily estimated on growmd aod which are compadble with sucface image
anakysis are mean canepy height and bokal coown cvver percent (Tahle &) Based on present daty, Usese
variables appeirr Lo e celativelr practical, vser- riwenlly predictors atthnugh the levels of dgnilicine ane
somewhat below thuse based on Fotal crown cuver, cromn caves of waody plants and basal area, Buriler
field sampling in combioation with satcllite image analyss will test the robustoess of these indwalurs,

When compared with the cufcome of 8 simier survey o Tesse Nilo, Sumatra, cur preiminacy
resulls supgest that, at the very minimum, plant species rchnes in the NBL can be considercd amanyg
the highest in the world, While ihere are zvident overlaps between Sundinese and lowland Himaloynn
Mz plant familics and genera, the eginns are clearly demarcated s gpacies level. The inclusion of the
Fasiern Himalayas within the lroades conext of an “(ndo- Burma™ hrspan may need revision given
Uhat the Fastern 1limalayac, resien coold possess many usique charmelerisics that may well identify it
25 o global hotspot in its wwn sighe. In chis respect addivivnal dinls and furcher cxamination of the
slilus of biodiversity within Wik “Tndo-Burmig—Sundaland™ meggireune are necded e better diflerentia e
ceginnal vonservarion prioities. Within the ‘lnda-lurma’ holspol, for essenple, best managemenl
puidelines developed for lovdand, seasonal Cambedia and Laos may not necessarily apply to the EHUA,
Ac technokogies improve, current perceplions Lhat acquisition of such data an his ceginual sale is
beyand the capacity of national and niernational agencies ore lkely o change rapadly. Generc,
cost-cfficient touls Fur rapid assessment and monitaring af biodiversity within abd berween regions asc
nonw available as shosen in the present study and elsewhere (Gillison 2002, Callison ef al. 2003). Once
regional laxwnoroic and siatistical baselines have hoen established for species, then PET cormpocilion
and vojpetalion siouctie may ubtimately provide the mosn praciical units for agesing and monitoring
change in biodiversily,

Based an satellite imigery and clevation, the LDORATN sivface gencrated for all sites suggesrs that,
wilh some <lear exceptiens at higher ebevations, points sampled along the inital gradsect accounr fae
must plusical environmental variabilicy wichin the study arem, Turthee sionpling of vegetaiion and fauna
will estahlish 2 basis for improved mapping of specics and aeic balritats. Whereas many prediclive nieed-
ellitg procedures Tequire hof presence and absence dara, DOMATN produces similuring valuegs based
en peesence alone amdl can nperate with rebatively fw geareference points. This is 1 dlaving advamage
where soecies disinhucional data ore few and whete the ool of intensive surels is peahibitive, As such,
DO AN has 1he capacity to pener e liow eost, readily testable, dizfrilution mape of species, funenion-
al Lypes sl hahitat. In this way prelininary sweveys can provade an entry poine inte asssting, species
diatribw i and for madelling species, periormance nmdsr different crnvieanmental soenatis whete, for
example, valoes for corrent arellite imagery can be wried. Similarly, satellite-losed imaging of
Whwsosequences of Bars ) 1eteeat can be examined o um for theic impact v rines af habiat loss for
specific fauna, In e current shady, arss wady low DOMALS sacrilerity walies [e.g o7 30%) s ppes)
obvious priprity avcas for addiikmal suoeys. Spatial modelling nf Lhis kind can thus proside o nsefuk
teal in initial and progressive sacvey dosign.
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Plot Td. : Elev'n Sope Aspect | Soll depih | Taremt Terraln Sadll

i tam) (%) (Deg.) [ fcm) rock positlan terhiure
NBLH 151 a- i) =1 Adbuvipm {ld riverine plain Handy loam
MBLIZ | 126 : O th =11 Adluvinen Rivering plain I.mamy sand
MBLO3 92 o 4] =114 Alluvivim ok viverine Flain Sandy Touam
WBLM 109 0 o =100 Alluvium O rivecing Flain Sundy Loam
WBLAS 24 0 o >0 | Allwvinm Secondary river flat | Sand
MEBELYS il 2 o =10 Sedimenlary Flain Saredy loamn
WELO? | 165 60 3 =100 Sedimenity Upper slope, hilly Sandy clay loatn
MBLRE | 165 | 52 M =100 Cotighom, sed, Mld slope, iy Sanddy Laam
NBLGZ | ledd sl ~35 | Cooglem. ged, | Upperdope hilly § o Sandy Loam
NBLLQ o i 1 =100 ¢ Sedimentacy Flain Cley boam
NEL11 on i 0 =10t Sedimcmary Plain Sandy clay loam
NERL12 156 0 0 =10t | Alhnvium (Md riverioe plain Sandy boam
MAL I3 470 2% 85 . | =100 | Sedimenmry | Undulating hilly Sandy boam
NPLaa B4 0 1 » 100 Sedimeniary Plzin Handy boxm
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w“nm S o e, .. ; X
Spp & FFTs _Ht ocw | Coway Eﬂ*iwdy Wpls T I;.m Lits na_ MFL
Spp 0469 | 0607 | 06eE | -G4s0 | 048] | 053 | 043 | osel | 03
ous1 | oom | oope | e1ls | 007 | ol | oaz | 0013 | mad
PFTs | 0468 | 0.600 | 0652 | 0423 | 0487 | 065 | 029 | 0574 | 029
“T Toess | eox | oan | nase ;. oor7 | oo, 0181 | meaa | 0307
SpPET | Gazs | 05316 | 0495 | 0042 | 004 | 025 | osew | 02 | 06w
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TABLE 71 Moskalphifirint sete of vepatotivh stnicteral predictors of sgesies and PET nehoessand PEC - -

NBL 2,346,749, 12,14

PET richness

| prC

Drala sob Brediced varlable Beyxession eqeation *
"Insit subsct’ of prodicioss
All vegaration types Specics richnes Spp= -5%7  LOAHD + 1.24 CC%
NBL | > 14 B8 (adi.) = 57.2% P = 0,004
PET richoess PETs =-34.04 127 Hr + 0,777 CCB
R-5q {adj.) = 55.6.5% P < 0005
PFC PFC = -385 « 277 000 + 115 B0
K50 =55.2% P < 0035
Forests onky Species richnies Spp = - B9.4 + 0559 CC + |65 COwd

B-53 (ad].} = $3.3% P <0002

PFTS = - 56,6 + 0,341 €C% + 1.07 Clwd
R-5q (udj.) =B5.4% P < 0.001

PFC = - 819 + 2000 CC + 146 CCwd
R-5q (adj.) = BE% P < 0,001

" ipp ~ dpedits iichmess PFTs = PPT dchaess; §°1% = womal {rown seris peeemt
T ~ Bmal ans (mYhe-E) ol woody plaots; D7 = oromm phiver (et i, wipsly plambs.

TARLA £ Miems canapy heiight andtotal crawi cover poiceat s praiitocs of species and PYT Hichngs sod PECF

Dok 5ot

All vegeratdon opes HEL1 = 14

Pradicted variahla

" Species fchness

PET richoess

Eegresion equotion *
Thest subset' of predictors

Spp= - 577 + 245 Hr + 1.24 OC%
R-3q{ad].) = 5725 P < 0004

PFTa = - 3.0+ 127 He + 0077 CC%
R-5q (wdj.) =55.65% P <0005

Porests only NBL 23,4,6,7.8.9,17,14

Spectes richness

i PFT richness

PEC

Spyp = - B4.B + 1.BO Ht + 1.6]1 OC%6
R-5q (adj.) = 62.8%0 F < 0022
PFla=- 816+ 2L Ht + 1.193 C0%
R=5q Gy = 71386 P < 0.010

PHEC = « 1234 + 32,6 He + 14.9 CO0%
H'-Eq fadi=733% P 0004

" - Canopy beight and crown cover - sdemed os predicrors suhed 1o dewerrian by sadline anagery;

Mot alsn poesdbles use of CC%d as o Table x
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Fici. 12 Map of NBL pruject ared showi ng sorvey locations
9_1I:|
I
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FiG. 2: Landsal false color oo posgite satellite imame within NEBL showing sayple transect
locations within Hie Bhareli drainape systom; Scale 1:420.000
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R 3: Plant species richness regreqssd agringt PET richness for all NBL 1ranscots
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Fi. & Spectesiarea, PFTiarca and spp/PETmren curves for six represeniative vegetafon Types
Spaclas PFTs Spp:PFT
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WWF  tiodivcrsity asspssioent in MOL, Mok Last India

Fic. 5=Fﬂlfﬂpll.‘i of lineat regressinn between richness in plant species and PETs ajong
regivnal gradsects in different countrics and ccaregions (Fef. Tabie v)
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[#ncliveriity assessmenl in MTL, Wonh Enst India ww[-‘

Fr:. 6:Domain characteristics for all NBL sites based o Landsar satellit¢ Imagery and elevation and compared

within llie above area, Bigh values [>30%) indicate aveas of similar ‘hahitar’
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Fic. 7- Flowchart fot establishing a represcntative netwaork of siles within the casterm Himalayas

GOAL: Network of representative $irzs
williin FHCA and EaSolaMa
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Fr. 8: Flowchart for acquiring an operational set of bindiversity indiclecs
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PicTLng 1
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inthe Namari T
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unstable sediments and crodable
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Picrure 2: Unstable Lhillslopes in the Arunachal foothills with awnerous kundslips and
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WWF  Dindiversite swessnent in 2L, Morth Fast [ndig

MIcTURE 3: Lowland forest in the Name

rl Tlger Resarve {NBL 2} with dense ground [arer

FicruRE 42 Elepbaat 'rest’ arca n highly disturhed lowlind forest, Wameri Tiger Resetve near
Bhoreli rver (NEL 12)
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WWF  Buadiversity wssessmacnt in 501, Mogth Fast lnrdia
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nts leads o abandoned ricefelds. Garani forestoy

R SRR LY [
WU ke g
- F

-
- . -
- - " L}
L TR
e ) Y
ST,
TR

42 o WNEL Svreew 2004



Biodiversily asemssment an bk, Morth East India @AW F

PicTuRE 9: Reoent immygranks 1o the Sonttpur District bt remowsd sxisting forest

PrruRe T0: Unconirolled forest conversion leds 10 slash snd bamn and eventoally sedentary
sgriculiore ench a5 mustard farmiug and plantations { Bembax ceita) near
Balipara, Sonitpar Dhstrict, W, Assam
¥ | o
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Annex 2

Unigue species from all ransecls lisied aplabetically sccording L family, genus and
species (Example)*

Pt PIL_ Tiommily Gewws _ Gpecies Cade
NEID nda du-hi-ad Aeanl hacew: thl:hum I-IHIEIDIJI'IEI_" ECEOLINE
WMELAL _ rna-l3-dn b Avanthacene usticia _ Ernruml'-uns. JUSTIPRO
EIMOE  pl-le-do-ch Avurilacese  Thlopocanthos spl BHG D&F3N
RO me lalo-ch-gil Acaniloms Phiopacztchus LhyrsiBals PHL3THYR
SELEE . mieela do-he __,-'g_;;aﬁl'lxanuu Peeuderanthamum — plamphylom ASELFLA |
MELOR  me-ro-dn cnead Acznibacon: Surobilanines spld STTRCKF LS
RELLE i Ta-dka-ch Jqnthaceas S rnbilan Lhes spld SRR 14
BRI _ioa-in—dn ch Avanihaceas  SLrobilan thes sp K STROSFIR
"'«.BL'I}.-_ me-lu—do-cr-ph Arnndhaceds Strobilanthee wply STHOIF IS
‘qh'.]_uj. me ln-dotic-ad Acanlhacea Etrohilanches spil LTHOSEPS)
MAIZ__plla-dn he Acanthareas  Sizobilanines  _ spdy STROGPIS
FRL?  ono-ba—le-chond hoanlbaceie Srablan thes api3 ] SN WOEPRS
F30E ne in-do-he-li-ad Acnnshacman Thunbuergia GArRCiziesL FIINCOEC
LG _mm-l::.-dn-hc-li-ad Acanihioeae LM Rergia giandifloca T THIMAG ARAM
WHLOR  maeva-du-head Acanilaceae [ et spd I_. 1MDESRTL
WBL0D  pl-la-do-er-ph Aclinidinsese  JurmMEi macrulrachy SALEMACR
WAL waa-In-da-ch ALl idiaceag Saurawik il e nsis SALRMEPA
WELET  pl-ke-do-ch-od Acrinickaccar  Aawcauwia Taxbunglin AAUKLACER
MELA _ me-ln-dn-ct-ph-od Avianidingeae  Suuraui __sxli SALIRERE
MAINT |.'|'| -1o-dkz-pe-pli-ad .I"uﬁm-w..ru:t e sp3l LEALCSEI4
WHLUG  pl-la-do-py-he=ad Alismataceas [peet xp5: 112125015
MBL1E  na-la-du-lc-ad CAumsranthaces: Achyracihes _aEpeta ACTTYASTE
SELLT  ani-le-da-hi-ud Armapanthnceas  Acawranthes bidentata ACHYRITIE
WELLZ wn-lo-de-hie Ammarantlaeese  Crathul proililla 0y ATIEOS
wHLUF  msela-o-d Avazardiacene  Tlrimveirpue FACETTWIALIS LRIMRACE
~0i13  mi-lu-de-ch i Arnacardiaceas Piges nitily M4BT
LI pl ko du-ch ANAANIGELE Laminikalwiziss sescjuipedalis GOISCEEC)
STLGA mie-la £ ch P Aisdet . ip UHID5F2
SELDG  e-la-do-or-ph Ammensaccac Tr.ibel =k UMIDSPE
MELDG  nw la-du-ph JUITUTACE Lndet b ] [N TSRS
NELOT __re-ca <be-ch Aunoraceas nder ) TEIDEPS
FRLAE  oucla-dnort-pl Anaunacear | Milius rnxhurphil Ll EIELCE
NBET  me-la-Co-ct-ph LONGTELGIL Frlyalihia siminrum PO SINAL
LG sove-ddo fue-ad Anatar Camlelln asaarica T ZEMTAGIA
WEL1l  ma-la~dirgu-h-icl Aprincens Hydra<ougle wibtlharpoides HYTHISIRL
‘.'-.'HI.'I_i____|__1_n:-'_a do-ch ﬁp&c}'—nﬁcrnr [-[lhla_.rd':'vnn antidlysenterica HIOLaa-TE

i g o-la-do-he i A QoA Ichnacagpds frutuscens WHKERLL
ABLE  mi adu-cheli Aporynacese  ICanocps sphs ICHKSRS
“ELAL pa-Ja-cee chel A20ryTLEC M Yallars suiliLvacea VAL
;_‘E_il-'l.l'u‘. ---Pl_]?'_'.étE'h A Atacoceas Calnmus iR ) CALASFOR
STLLAIR pl—_,_n:u -el- v <h Mracacue Caryila LIMEITS CARSELIL
SR mi-cu-do-ch Arcacene Dasmanoeops  jenkinsii _DARMIENE
MBI mi-la-dospe-ch ArICHCH Fisatign araxilis I"[HAGRAS
MELn?  mu-li-do-cr-nd Aracezy AT imclica ALK N
NBLO?  pllaedice ArsCCac amorphopaadlus — Talbifera AOROLLE
1‘*~![-lL,l:l'!-__r.rn.a---;n_--u;i.r_r---:'..- cr ATnceas Amorp hopletllus Y il AMAREFIS
AL odc-co- -chp tle-er _Anrccas __Arisuemiia spdd ARIRHDS]
B pl Ja-do su-choad Aruwocac " Calocasin crtuleriz COLOFSCLY

* renplest Wb - cailible o WP, Il

[T}
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WWF Birwliversity wusessment i MBI, Mogch Fast Tiadin

Annex 3
Taxa sod FFIs arranged alphzbetically sccording ta transect number
{Examiple)*
Flt Mo PFT Fnily GEnits Siperes Code
MELHE  nue-la-do-cli-ad Acanthaceis  Phlopocomifiu hyrsallorus | FHLOTEYN
MBLUE  mg-we—lu-ch od Acznthactae H-obitanthes spld ATROEFIZ
NHIOA mie-ye- dee. h-ad Ay itlacrae [ndee spal INESH3]
WAL e Ja-de—l-ad Acunthaceag llagaca ntaus {hrrziflacus I'HIITTHY L
MBLoG  rnlg-de-pl AT A Ineigt SpS6 IMDFEPSS
MBS mi~o-dn ch Araciidus Tocenunarops e rkinsdi [AERIERK
MRL0G  wie sp-do-cheliad Aralineene — tcheflera yeaudusa SCHEYENU
KBIOE  me-la-does ch Ealsarmivucse [ patiens P IPases
MATOS  coa-To elo-ct-ph Capofubacess  Teavicers w3l i LUNIMICT
bl me-la-do~-ph bi Curnabretacear  ComBirstun S|k L0 BEPLS
MBLK  pl-pe-du-he: [i-ag Cncontbimieas  Melatliria heterophvlla MELIFIETE
MBI oc-ve-do- oG Lhoscoceucene " Diuscsmen hulbitea TIOSBLITN
NELDE  me ve-do-ch Elaencarpaccar Eliencatpis Bilkitrus ELANGINT
MELDS  mue-la-dr-he ad Imphorkiacese  Raliosponmom TN m WAL T
PRI pl-la-de ck-ph Euptiachiovese  Oaecbes AT e D81 OFART
WBLOE  me-li-do-cr-ph Euphnrhinosie — Hiwsanie tinailomn BACARTN]
MHIAE  me-ve-de-ct-ph Euphorbisccae  Glochidion L ClOCEee
MALOE  allz-dn-ch-l Falsaciae Ll v i, bracreacy DALIERAC
NHLDG  me-l-du-ch-Fi Kahavny *dillerrie vdudsla _ MILIEZACE
NBLW " no-ve-dn-he Fabacoae Tsmediom LazzMarymy NESMEAK]
ML e g -do-ch-Tu Fabaocae bdillutrin parhyca pa HI T L
MBLOE  na-Je-the-wi-hosad-epT Gesneriacew Avsenyrgnthes prigilis CAESCGRAL
FHLOE  me-ve-do-ohph Lanrarvar Phroh: Atpgustinlia I EASGLS
MAL  oe-keecla-cl-ph Lauraccas Actitclaphne: abvata ACTICHEOY
NELIM  pl-li~dw-LL-ph Laurares LilzeR sphi LITSSPSS
“B9E  pl-Ta-doegt-ph Lawraccas et g5 IM[FEST 59
MBLOE  plego-dn-ph Mlapnalincear Lulauman hednseen] TaLenining
RELG  queta-da-hoead Mamalwew  Fhrenium Publnerve PHRYELE]
MELGS  cme b do-ch ey e Liysosylon %p79 B
MEL _ me-la-do-ci-ph Puraay ATLCR PN chanlasi ARTOC AR T
MEUE  pl-camdo-ct ph Mrsi vt Ardisia panculain ARDIPAK]
NIAE  ae-ve duch Moo Aidie iphii ARMAISELS
BFBLOR  ane-l-da-pli Myrucear Sviyginm Farmea STEYFORM
MEIME  imi-ve-de ch-aof -0 Crchidicenc endiubivin E] S LT
MALDE i la-cl-cr-ad Thchimlaceng lude=i by K 1c [ LIS F3R
MBI me-te-is-he aid-ep Dirchidd s Crglegmo 5237 COELEPSS
OLAG  swepw is-he-ad-ep Chrclnicdueeues A e spng AERIS A7
MEIDG  mi-co-do-de-he ad-er Ozdudacens Uendrabiu i v LZNIDAPTS
MELOE rwc-cu-de B-heead Peeridophv:s Indet sp105 [NIIESF10)
MULME  un-coe 30-A-lc-ad Pretidoplavle  ~ Lndul T ITHEEITO
RIS we-on-do R-he-adwp Preddoplivie Tnder T INDESFI0
MRHOE  plve-da i-he-ad-op Preridepdgie Lt 1pi [P [FEL |55
EBLIE  me-co-do-fi-he d Frenibaphvre Dnilet splis IMDESPIY —
NKEMG aalo-2n ch Furaccac Clause: a heptsphylla CLAVHLPT
MBLOG  mi-In-du-ch Rutaccae dwrrayn pAniculzalz MULHPART
MELDS pl--da-ph Lazindacear S pncls MCOrus SALLAUCK)
MELRS  no-la-do-ch Sapinlaceae L pinzatlcs Spin LEPISF
NELM  me-po-tu-ch Sapin:liocie rardel SR INOESFGU

= Cwmplece whlg acailable rom WOWE India
Yol BO] anique speces inchnling mnidentiled tindel | apeamens.
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" pheer ok shiygma
WAAF-Indfa Mission

“Tha promotion of nature conservation and environment proceerian as 3 dwsis for sostainable and squieshbe
development”

The Wiorld Wide Fund for Mawore India (WYYT-India) tres been working oo promote hirmony between humaakind and
nature for more than three decades. Today, lx 15 recognized as a premicer conservation NGO In the country dealing with
conservarion pd developmnent siues. :

Farmerly kw3t Wiarld Wildlife Fund, "WWh-Indim was established a8 a Charitable Trust in 1969, Wikh ics
matwork of StataDivisional and Feld Offices spread across the country ta implement s progranmes, WWindia &
the bgrar and one of the: mest experienced consermataon organations In the coundry. The Secreariat functions from

Mew Defhl. The organiaton ls part of v YWWYYF family with 2B independent Matlohal Orgami@tions. Tha caordinadng
bady, tha WWhInternational, is locatad ac Gland In Swiczertand,






