
T he Ea stern H ima la ya n Region of I nd ia receives
more tha n 2,000 mm of ra infa ll a nnu a lly tha t tra nsla tes
to volu me of wa ter a va ila ble per ca pita fa r a bove
the Fa lkenma rk ind ex of 1 ,000 m 3/yea r. H owever,
there ha ve been severa l stu d ies a nd experiences
reported of wa ter crisis in this region – a pa ra d ox of
wa ter poverty in a so-ca lled ‘ wa ter-rich’ region.

Da rjeeling in the Ea stern H ima la ya , belongs to a
d istrict by the sa me na me, in the sta te of West Benga l
is one su ch town experiencing this pa ra d ox for
d eca d es a mong ma ny towns a nd vil la ges in the
region. The commu nities in this town d epend on
mu nicipa l su pply, springs, strea ms a nd priva te
su ppliers for their d omestic wa ter need s. The Wa ter
Works d epa rtment of the town Mu nicipa l cou ncil
responsible for su pplying wa ter throu gh priva te piped
wa ter su pply a nd pu blic sta nd pipes to hou sehold s
a nd commercia l esta blishments is obsolete to meet
the present d ema nd s. I t is stru ggling with a cru mbling
a ge-old d istribu tion system bu ilt in the 1 91 0s for a
popu la tion one tenth of the cu rrent 1 20,000. The
forma l su pply covera ge by the town mu nicipa l
cou ncil tod a y ca n ba rely rea ch to one fifth of the
popu la tion a nd ru ns for a ma ximu m of a n hou r twice
or thrice a week d u ring the ra iny sea son a nd ba rely
once a week d u ring d ry months. Post-monsoon flows
in ma ny of the springs tha t d ot the la nd sca pe, which
more tha n 60% of the commu nities d epend on a re
a lso d epleting d u e to ma ssive la nd cover cha nge in
the la nd sca pes u pstrea m. These springshed s a re
mostly ma na ged by the commu nities l iving in their
vicinity, while mu ch of the ca tchments a re controlled
by the sta te d epa rtments. The informa l su pplies
inclu d e ha nd -d ra wn ca rts to ta nker tru cks a mong
others who continu e to ta ke a d va nta ge of the wa ter
pa ra d ox throu ghou t the yea r, sou rcing from springs
a nd strea ms in the ou tskirts of the town. The more the
nu mber of wa ter sou rces a hou sehold ha s a ccess to,
the less vu lnera ble they a re to wa ter sca rcity.
H owever, su ch a ccess is hea vily d epend ent on the
fina ncia l a nd socia l sta tu s of a pa rticu la r hou sehold
a nd a lso their spa tia l loca tion within the town
bou nd a ries.

The persistent wa ter crisis in the town a lso va ries
a cross the sea sons d u e to the sea sona lity of the
monsoons a nd the floa ting popu la tion. This wa ter crisis

is a lso sa id to emerge d u e to the d ifficu lt terra in,
posing cha llenges to stora ge tha t is need ed for
ha rnessing su pply throu gh the d ry months. The cu rrent
mu nicipa l infra stru ctu re for wa ter stora ge is insu fficient
to ta p even a fra ction of the a nnu a l strea m flow in
the u pper ca tchments which feed the reservoirs
d u ring the monsoon sea sons. The floa ting popu la tion
inclu d es tou rists, a nd stu d ents who a re enrolled in the
boa rd ing schools of the region. I ncid enta lly the tou rist
sea son a lso overla ps with the d ry sea son a d d ing to
the wa ter crisis. The tou rists a nd the boa rd ing school
stu d ent commu nity significa ntly contribu te to the
economy of the town a nd the region. H ence, the
twist to the pa ra d ox a ppea rs where they provid e
economic benefits to the region on one ha nd bu t
a d d to the wa ter crisis.

The mu nicipa l cou ncil’ s efforts to a u gmenting
wa ter sou rces to increa se their stora ge a nd su pply
ca pa city ha ven’ t been a ble to keep u p with the
increa se in the d ema nd . The mu nicipa lity ha s 32
wa rd s with d ifferences in the nu mber of springs,
popu la tion d ensity, a nd d ista nce from the mu nicipa l
su pply sou rce. I n a d d ition to the a bove fa ctors, the
fra gile politica l history of the region might a lso a ffect
the kind of initia tives tha t the mu nicipa lity a nd other
sta te bod ies cou ld ha ve ta ken to ha nd le this crisis. My
resea rch work in this region a ttempts to look a t va riou s
fa ctors tha t lea d to d omestic wa ter sca rcity a nd
experiences of the commu nities. I wil l be d oing it by
d isenta ngling the d rivers of wa ter sca rcity by looking
a t the va riou s wa ter sou rces for the region a nd the
cha nges a ssocia ted with them. The forma l a nd
informa l institu tions concerned with the wa ter crisis in
the region wil l a lso be consid ered for stu d y of this
d isenta nglement.

- Rinan Shah (rinan.shah@atree.org)
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The Eastern HimalayanWater
Paradox: Scarcity amidst plenty

A look at the scarcity & disparity of water resources in
Darjeeling which lies in the Eastern Himalayan Region.

Lal Dhiki spring in Da rjeeling town centre - by Rina n Sha h, 201 6



M a na s N a tiona l Pa rk, a World H erita ge Site,
receives thou sa nd s of visitors throu ghou t the yea r.
The presence of rich flora a nd fa u na a nd scenic
bea u ty a re key a ttra ctions for tou rists. H owever,
connecting most loca l commu nities with benefits
tha t tou rism ca n potentia l ly bring in is a very big
cha llenge. As a resu lt, the motiva tion for promoting
loca l prod u cts is minima l even thou gh most of the
loca l commu nities ha ve tra d itiona lly ma d e va riou s
ha nd icra ft prod u cts. Ad d itiona lly, employment a nd
entrepreneu rship opportu nities a re sca rce a nd most
you ng people migra te to metropolita n cities for work
often for very low wa ges a nd in d isma l cond itions.

ATREE orga nized a 1 5 d a y tra ining progra mme
on wood cra fts from 3rd to 1 7th October, 201 7 for
eight u nemployed you ngsters from fringe vil la ges of
Ma na s N a tiona l Pa rk for entrepreneu rship in
wood cra fts. RWDA – A Spa ce for Crea tive
Exped ition, hosted the tra ining a t Art Cra ft Vil la ge,
Bod ofa Cu ltu ra l Complex, Kokra jha r a nd enga ged 4
resou rce persons to tra in them. The tra ining covered
d ra wing, prepa ra tion of wood a nd tools, ca rving
wood into va riou s a nima ls a nd tra d itiona l forms a nd
polishing a nd va rnishing scu lptu res. An ea rly ou tpu t
of the tra ining wa s tha t 4 tra inees formed a grou p to
work together a nd prod u ce wood cra ft work. So fa r
they ha ve sold 1 0 pieces worth Rs. 1 0,000. The Ra nge
Officer of Ba nsba ri Ra nge, Ma na s N a tiona l Pa rk ha s
provid ed spa ce for a workshop a s well a s sa le in the
Ra nge Office premises.

-Brojo Basumatary (brojo.basumatary@atree.org)

T he Assa m Biod iversity Porta l (ABP) Project ha s
been progressing stea d ily. I n this q u a rter 1

Regiona l Meeting, 4 District Workshops a nd 3 Bio-Blitz
events were orga nized . The regiona l meeting wa s
held a t J orha t with government officia ls, N GOs,

biod iversity experts a nd a ca d emicia ns from loca l
colleges pa rticipa ting from 9 d istricts of u pper Assa m
(La khimpu r, Dhema ji, Tinsu kia , Dibru ga rh, Siva sa ga r,
Cha rid eo, Ma ju li, Gola gha t & J orha t) . I n tota l over
200 people ha ve a ttend ed these events a nd 1 ,300+
observa tions of species ha ve been contribu ted this
q u a rter. The ABP project is now in its fina l pha se with
ma inly events in Ba ra k Va lly rema ining (Sou thern
Assa m) .

Ad d itiona lly, a workshop a nd Bio-Blitz wa s held in
Roing in colla bora tion with Bomba y N a tu ra l H istory
Society to initia te a citizen science movement in the
Mishmi H il ls of Aru na cha l Pra d esh a s pa rt of the
N orthea st I nd ia Biod iversity Porta l initia tive. Su sta ining
the interest of pa rticipa ting citizens to contribu te a nd
u se these biod iversity porta ls mea ningfu l ly wa s one of
the biggest cha llenges fa ced . The momentu m is slow
bu t biod iversity d ocu menta tion req u ires ea ch a nd
every citizen to pa rticipa te since there a re ma ny
times a s ma ny citizens a s there a re scientists a nd
resea rchers!

-Rohit George (rohit.george@atree.org)

F orty-five fa rmers from fringe vil la ges of Senchel
Wild life Sa nctu a ry, Singa lila N a tiona l Pa rk a nd

the vil la ges a rou nd Su kia pokha ri town in Da rjeeling
d istrict ca me together to d iscu ss mou nta in
a gricu ltu re, their cha llenges in the fa ce of
environmenta l (clima te cha nge, ecosystem loss a nd
d egra d a tion) a nd economic cha nges. Cha nge in
wea ther pa tterns lea d ing to cha nge in time of
flowering, fru iting a nd ma tu ring of ma jor crops ha ve
resu lted in fa rmers coping with cha nges in cropping
pa tterns. This is fu rther ma d e d ifficu lt by loss of crops,
both food a nd ca sh by increa se in crop d epred a tion
by wild a nima ls. Wa ter sca rcity in fa rming emerged
a s a prominent issu e ma inly d u e to the d rying u p of
springs which is a problem for crops pa rticu la rly those
sown a nd grown in winter. Fu rther, d ry winter spells
ha ve increa sed with d ecrea se in winter ra in. Most
fa rming systems in the hil ls/mou nta in a re d epend ent
on the monsoon ra ins bu t the ra in pa tterns ha ve
cha nged with more intense ra in d a ys ra ther tha n the
stea d y ra ins experienced by the la nd sca pe in the
pa st.

Citizen Science Initiatives in
Northeast India

Training onWoodcrafts
Opportunity for entrepreneurship for local youth of

Manas

Pa rticipa nts a t the Wood cra fts Tra ining Progra mme
-by Brojo Ba su ma ta ry

Bio-Blitz pa rticipa nt d ocu menting biod iversity a t Da boka
Reserve Forest, N a ga on - by Cha nd a n Bhu ya n

Farmers’ conclave - International
Mountain Day



Va riou s government sponsored schemes in the
a gricu ltu re sector a re a va ila ble in the Block
Development Offices bu t these ha ve not been
a ccessed by fa rmers a s there is a la ck of a wa reness
a bou t these schemes. Moreover, ma ny of these
schemes ha ve criteria a nd cond itions tha t ca n’ t be
fu lfil led by ma rgina l a nd sma ll la nd hold ers in the
hil ls/mou nta ins.

Ou tmigra tion a nd empha sis on fa mily pla nning
ha ve severely a ffected hil l/mou nta in fa rming
beca u se of the d ea rth of hu ma n resou rce in
a gricu ltu re systems tha t a re stil l u n-mecha nized . With
ongoing ou tmigra tion, the la nd sca pe ma y fa ce
“ ra mpa nt u rba niza tion” tha t wou ld lea ve no
spa ce/scope for improving key ecosystems or
a gricu ltu re in the nea r fu tu re.

“There will be no one in agriculture after the
present generation” , expressed one of the fa rmers
from Singa lila N a tiona l Pa rk.

There is a n u rgent need to ha ve a pa ra d igm
shift in pla nning for su sta ina ble fa rming systems in the
hil ls/mou nta ins - a system tha t wil l be a ble to cope
with both environmenta l a s well a s economic
cha nges.

- Dr. Rinzi Lama (rinzi. lama@atree.org) and

Tshering Dorjee Bhutia (tshering.bhutia@atree.org)

P a rk Gu id es a re importa nt loca l stewa rd s who
ha ve the ca pa city to influ ence visitors throu gh their
knowled ge of the Pa rk a s well a s throu gh
a ppropria te messa ges a nd beha vior tha t su pport
conserva tion. Pa rk gu id es ma nd a torily a ccompa ny
visitors in Singa lila N a tiona l Pa rk (SN P) . SN P is a strong
hold of the Red Pa nd a , a nd ha s seen a n exponentia l
growth of tou rism in the la st 20 yea rs. Ou r a ssessment
of tou rism in SN P id entified ina d eq u a tely tra ined loca l
gu id es a s one of the ma jor cha llenges to su sta ina ble
tou rism a nd conserva tion. I n 201 4-1 5 we took u p a
ca pa city bu ild ing progra mme for these gu id es in
response to the d ire need for a ppropria te
intervention to u se the loca l gu id es a s a gents of
d elivering knowled ge for conserva tion.

Tenzi Sherpa wa s one of the loca l gu id es tra ined
a s a Ma ster gu id e. There were six more gu id es who
received this intensive one-yea r tra ining with Tenzi.
This tra ining wa s d one in pha ses a nd inclu d ed
period ic refresher cou rses a nd eva lu a tions, a
comprehensive tra ining on first a id a nd rescu e a t the
H ima la ya n Mou nta ineering I nstitu te, a n English
spea king cou rse a nd field tra inings on flora a nd
fa u na id entifica tion. As ma ny a s 49 other loca l
gu id es were a lso tra ined by these Ma ster gu id es.

All the tra inees showed improvement in their
knowled ge ba se a s the tra ining progressed (Figu re 1 ) .

Tenzi topped the progress cha rt fol lowed by Sa ga r.
Tenzi pu rsu ed bu ild ing his ca reer a s a loca l gu id e bu t
Sa ga r d id not.

Tod a y, 2 yea rs a fter the tra ining Tenzi is a well-
known gu id e, popu la r, confid ent a nd mu ch sou ght
a fter by tra vel a gencies for his ca pa city to id entify
bird s, flora a nd his u nd ersta nd ing on su bjects rela ted
to the Pa rk. H e a nd a few other tra inees wea ved a
worthy livelihood ou t of the tra ining progra mme.

Therefore is Tenzi a n ind ica tor of ou r intervention
su ccess? Did this tra ining a d d ress the issu e of tou rism
impa cts on Red Pa nd a conserva tion in SN P? H ow
effective ha s this ca pa city bu ild ing progra mme been
in the la rger conserva tion context of SN P?

Agricu ltu ra l field s prepa red for sowing in Ra jha tta vil la ge
-by Tshering Bhu tia

Does Tenzi Sherpa reflect our
conservation intervention success?

An introspection

Figu re 1 . Ca pa city of loca l gu id es in bird id entifica tion post
tra ining.

Ma ize field s in Gu rd u m
- by Tshering Bhu tia



Tenzi a nd six others a re prod u cts of the
ca pa city bu ild ing progra mme in Singa lila - a n
ea rly ind ica tor tha t most of them a re improving in
the job with a proba bil ity of influ encing the
conserva tion problem of tou rism impa ct in
Singa lila . A “ good ” gu id e like Tenzi ma kes 20-25
trips a nd gu id es a n a vera ge of 55 visitors a nnu a lly
in SN P.

H ence, seven Ma ster gu id es a nd 49 gu id es
tra ined from ou r progra mme wou ld gu id e a n
a vera ge of 2,800 visitors. This sca le is not
a d eq u a te when it is pitted a ga inst the 9,000+
a nnu a l visitors to the Pa rk. Thou gh the ca pa city
bu ild ing progra mme for the loca l gu id es wa s a n
a ppropria te site specific intervention, it d id not
ma tch the sca le of the problem SN P is
experiencing. Moreover, we ha ve little id ea how
this is influ encing the visitors a nd thu s the la rger
context of conserving the Red Pa nd a a nd the
region.

Recent government initia tives to ma ke
pa ved roa d s in Singa lila is l ikely to encou ra ge
more visitors. N ow, one of the wa ys by which the
la nd sca pe ca n be fortified is by a ggressive
a wa reness a nd ca pa city bu ild ing of loca l
stewa rd s a nd institu tions in a sca le tha t wil l
effectively a d d ress the problem. Tenzi a nd other
tra ined gu id es ha ve bu ilt their l ivelihood bu t the
initia tive ha s to go fu rther to bring a bou t cha nges
in how tou rism is pra cticed in SN P.

- Dr. Sunita Pradhan (sunita.pradhan@atree.org)

A TREE-Regiona l Office, Ea stern H ima la ya -
N orthea st I nd ia pa rticipa ted in the Ea stern

H ima la ya n N a tu renomics™ Foru m (EH N F) 201 7.
EH N F is a pla tform sta rted by Ba lipa ra Fou nd a tion
which provid es a pla tform to foster mu lti-
d isciplina ry colla bora tion a nd innova tion in
N orthea st H ima la ya s. The key theme of EH N F 201 7
wa s Ru ra l Fu tu res. As pa rt of this Foru m there were
1 6 posters exhibited , 7 ta lks from ATREE resea rchers
a nd sta ff. Ad d itiona lly, ATREE resea rchers a lso Co-
cha ired 4 pa nel d iscu ssions.

- Dr. Sarala Khaling (sarala.khaling@atree.org)

1 Key ecosystem services a nd biod iversity
components in socio-ecologica l la nd sca pes

of Da rjeeling - Sikkim H ima la ya : Deriving
ma na gement & policy inpu ts a nd d eveloping
mou nta in biod iversity informa tion system from
N a tiona l Mission On H ima la ya n Stu d ies, G.B. Pa nt
N a tiona l I nstitu te of H ima la ya n Environment a nd
Su sta ina ble Development with Depa rtment of
Zoology, Sikkim U niversity a s the lea d orga nisa tion

2 Coord ina tion Gra nt from Ra inforest All ia nce
for coord ina ting the Ru ng Du ng Khola River

Wa tershed Action Pla n.

- Dr. Sarala Khaling (sarala.khaling@atree.org)

ATREE's mission is to promote socially just environmental conservation and sustainable development by
generating rigorous interdisciplinary knowledge that engages actively with academia, policy makers, practitioners,

activists, students and wider public audiences. ATREE’s Northeast/Eastern Himalayas Office has a direct
presence in the Darjeeling and Sikkim Himalayas and Assam, and works with a range of local partners in the

other states of north east India.
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Figu re 2. Tenzi Sherpa a nd others d u ring their tra ining in
H ima la ya n Mou nta ineering I nstitu te.

-by Dr. Su nita Pra d ha n ATREE pa rticipa nts a t Ea stern H ima la ya N a tu renomics Foru m




