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People's Response on Land, Water and Biomass
Development in Upper Kosi Watershed, Almora
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Abstract

Land, water and biomass form the core of eco-development more specifically in wa-
tershed development. The watershed variablesi.e. land, water and biomass do not oper -
ateindividually rather they areinterconnected. The emphasis on trio becomes much more
important when it concerns with the rural economy asthetriple F: food, fodder and fuel,
the basic ingredients of livelihood depends on it. Increasing populationsin the study area
and consequent exploitation of the resources of the region is definitely bearing an impact
on the fragile ecosystem of the study area. Present paper is an attempt to explain the
people's perception of land, water and biomass development in Upper Kosi water shed,

district Almora, Uttarakhand.
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Introduction

Thetraditional resource use structurein
Himalayahas changed considerably during the
recent past, mainly owing to the growth of
popul ation and demand of natural resourcesin
theregion. Thistransformationinresourceuse
practicesisparticularly sgnificantinthemore
populated tractsof Himalaya. Asaresult, cul-
tivated land, forests, pastures have been dete-
riorated, depleted and significantly leading to
degraded and non-productive lands. These
rapid land use changeshavenot only disrupted

thefragileecologica equilibriuminthemoun-
tainsthroughindiscriminate deforestation, deg-
radation of land and disruption of the hydro-
logical cycle, but dso havesignificantandirre-
versibleadverseimpactsontherura economy,
society, livelihood and lifequality of mountain
communities(Tiwari , 2008).
Theareatypifiesastuationinwhichthere
isscarcity of water. TheKos isthemgor river
intheregion. Hydrologically the upper Kos
watershed isatypical mountainous system.
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Besidesthisriver, theareaiscriss-crossed by
severd smal rivuletscongtituting thedrainage
network of themainriver and their tributaries.
Precipitation takestheform of rain, deet and
hall inthevalleysand lower reaches. Likemost
riverstheriver Kos tooisknownfor itsflash
floods causing erosion, damage of crops, but
thisisnot exactly the basic water problem of
thestudy area. Inthestudy area, thereare many
gads and gadheraswhich earlier used toflaunt
an abundance of water throughout theyear. As
aconsequence, avariety of water harvesting
structurearosewithin different soci o-ecol ogi-
ca settings, mainly for domestic use. After in-
dependencevariousgovernment interventions
weredownto providewater to remotevillages
haveledto adeclineinthe creation and man-
agement of traditiona water harvesting struc-
turesaffectinghuge areasadversdly.

Through the ages, these mountain forest
biomass in the Upper Kos watershed have
beenvaued morefor thedirect subs stenceand
economic benefits - timber, fodder and fuel
wood and as spiritual and recreational non-
material enrichmentsto cultureandwellbeing.
The people of the areaare least involved in
any management and decision making to en-
sure sustainabl e utilization and conservation
practices moreover the consequences of any
devastationintheseforestsprovidesthreatsto
the stability and protection of these stakehol d-
ers.

Objectives
Themain objectivesof thepresent Sudy is
to know the Current condition of natural re-

sources and investigate Problemsresponsible
for the degradation of natural resources by

perception analysisinthe study area.
Data base and methodology

The study istotally based on primary data
collection method. A multi stage cluster sam-
pling was adopted for the sel ection of there-
spondent. Samplingwasdowninto threesub-
regionsrespectively valey region, mid dtitude
region and highdtituderegion (Krishnaswami,
1999; Scoones and Thomson, 2000). From
eachregion, four villageswere selected for the
study. Moreover, the househol d were sl ected
randomly and considered asthe ultimate sam-
pling unit of inquiry. Thetota samplingsizewas
500. Thesamplesize based on judgment sam-
pling method (purposi ve sampling method)
whichisanon-probability sampling method
based on researcher'sown judgment about the
representative popul ation.

Profileof study area

TheUpper Kosi watershedissituated in
Almoradistrict and extending from 290 33'
10"N to 290 52' 25" N and 790 30' 28"E to
79044 55" E covering an areaof 462.81 km?2.
Thewholeregionismountainouswith succes-
sivemountainrangeandriver valley. Thealti-
tudevariesbetween 1,000mto 2,750m above
mean sealevel. Inthenorth, thestudy areais
separated by Birrachuwakot Dhar mountain
fromtheGomti river basin. Thisrangeishigher
inthenorthwestern parti.e. above 2520 meters
in elevation, and acts asthe source of theKos
River. Towardsthe north east, the demarca-
tion range includes the upper parts of the
Kausani reserved forest and follows 1800
meters contour approximately up to jogipata
andfinaly joins Binasar (2050 mts). It isbor-
dered in the west by Ranikhet Tehsil, in the
south by the Nanital Didtrict, intheeast by the
Lamgadablock of district Almoraandinthe
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north by Garun town of Bageshwar district
(Fig. 1). Therearetwo development blocksin
the watershed Hawal bagh and Takulacover-
ing 234 revenuevillagesand asmall north -
west part of Almoracity.

Case study of samplevillages

Inorder toaccumul ateared picturetwelve
villageswere sdlected on thebasisof location
and accessibility intheregion (Fig. 1). Whole
areaisdividedintothreezonei.e. high, middle

and low. After thisfour villageswere sel ected
from each zoneand inwhichtwovillagesare
Situated near theroad and two villagesarelo-
cated intheinterior part of thewatershed. Re-
spondents were asked various questionsre-
garding the appearanceand their fedling about
thelocal environment. Their responses and
prioritiesmay beuseful for successful imple-
mentation of resource conservation in the
region.
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Indl samplevillagesof thestudy areasex
ratioisfavorableexcept in Bari village (806
females/1000 male). Thehighest sex ratiois
found in Rekhai village (1346 femal /1000
males). Out of total 12 villages, 9 villagesare
dominated by K shatriyas, 2 by Brahminsand
1 by Schedule caste. Table 1 clearly shows
that in 9villagesover all literacy ismorethan

80%whilein3villagesitis44.45 percent (Deoli
Khan), 69.05 percent (Parolia) and 57.09 per-
cent (Naikara). Themain sourceof livelihood
of thepeopleintheareaisagriculture. Table 2
showsthat the net shown areaisthemost Sg-
nificant of dl land usecategoriese.g. inLohana
(42.5ha), Sutali (35.1 ha), Dal (28.6 ha.),
Parolia(28.1 ha.), Barseela(24.8ha.) etc.

Table 1: Socio-Economic and Demographic Characteristicsof SampleVillages

Characteristig HighAltitude Villages MidAltitude Villages Low Altitude Villages

Doba | Dedli | Dotia | Naikara Lohana) Sutoli |Rekhai|Parolia| Tani | Dal  |Bai |arseela
Khan | Gaon

Total 3BG| 891 | 860 268 243 | 149| 51| 559 5| 531 5 a

Population

Male 18| 41| 00| 15| 10 6| 107| 253 B| 261 3 K3}

Femde 2001 | 480 | 470 143| 133 8| 14| 36 31| 20 5 5

Sex Retio 1086 | 1168 | 1206 1144 | 1209 | 1292 | 1346 | 1209 | 1107 | 1034| 806| 1600

Caste (%)

Brahmin 1822 | 1657 | 1992 | 3445 | 1569| 2043 | 92| 82| 4791| 2234 | 21.68 | 2865

Kshatriya | 6745 60 | 4656 | 5234 | 3848| 5845 | 67.80 | 3554 | 23.89| 5367 | 4982 | 479

Schdule Cast| 14.33 | 1443 | 3352 | 1321 | 4583| 2112 | 2291 | 5626 | 282| 2399 | 285 | 2345

Literacy (%) | 86.79 | 4444 | 8007 | 5700 | 87.24| 8523 | 8645 | 6905 | 8644 | 888 | 875 | 8791

Male 981 | 9825 | 9377 | 8558 | 9592| 8182 | 9556 | 94.06 % | 9128 | 87.09 | 85.71

femde 8305 | 6356 | 68.76 | 50.39 | 7368| 5278 | 7368 | 6545 50| 5966 | 7273 i

Agriculture | 8545 | 89.79 | 8245 | 801 | 7945| 8379 | 90.34 83| 7834 | 8545 | 89.21 | 8376

Non-

agriculture | 1455 | 1021 | 1755 | 199 | 2055| 1621 | 966 12| 2166| 1455 | 1079 | 1624

Household

Income 58000 55,000 {56,000 61,000 |63500| 54,448 164,778 168540 |78809 | 75,567 (59,605 58,256

Source: Field Based survey, 2013
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Table2: Land Resource Utilization Patternin SampleVillage (inha.)

Land Use HighAltitudeVillages MidAltitude Villages Low Altitude Villages

Category Doba |Deoli |Dotia |Naikara | Lohana| Sutoli | Rekhai| Parolia] Tani | Dad |[Bari |Barseda
Khan [Gaon

Forest 16 0 20 10 15 0| 156 0| 58 0] 158 0

Irrigatedland | 3 0 2.8 41 615 52 0|l 52 0 0 0 4.7

Unirrigated

land 21 15| 300 6.5 0O 48| 171 46 | 57463 46 114

Net shown

area 15 2 15 0| 425 31| 27| 281 | 65|286| 06| 248

Cultivable

Westland 15 2 80 15 Ol 28| 78| 17| 11| 07| 33| 238

Land-holding/

HH (inha) |32. | .38 43 Ad6( 45| .39 69| .78 | 44| 58| .72 .66

Source: Field Based survey, 2013

Theproportion of forest land ishighestin
Dotial Gaon (20 ha.) followed by Doba (16
ha.), Bari (15.8 ha.) and Rekhai (15.6 ha.).
Theaverageland holding sizeranges between
0.32 ha. (Doba) to 0.78 ha. (Parolia) per
household. Thus, thesamplevillagesreved that
thebiophysi cd aswel associo-economic char-
acteristicsvariesamong thevillagesof differ-
ent ecological regions.

Resour ceutilization per ception

Responses on need of environmental re-
source management, most of therespondents
laid emphasison the necessity and importance
of resource management (81.6 %) whilevery
few have show indifference nature (2.66%).
The highest rate of awareness (81.6%) was
recordedinthe high dtitudevillagefollowed
by low dtitudevillage (80%) and mid dtitude
village (78.66%). It reved sthat peopleof high
dtitudevillagesaremore consciousabout their

resource management than the people of low
dtitudeandmiddtitudevillages(Table3). The
reason might bethat high dtitudevillagessolely
depend upon natural resourcesfor their daily
need incomparisonto low dtitudeand mid a-
tituderegions. Neverthel ess, over 16 percent
of populationisstill unaware and about 2.4
percent showed indifferent atitudetowardsthe
need and importance of resource management
inthearea

Table4 exhibitsthat 37.33 percent respon-
dentsinmid atitude and 25.6 percent respon-
dentsinhigh dtitudevillagesfed that avalable
environmenta resourcesarefully utilizedinthe
area, while 60.8 percent, 54.67 percent and
52.44 percent of respondentsinthehigh alti-
tude, mid dtitudeand low dtitudevillagesre-
spectively perceived that resource are not uti-
lized properly. It isa so notablethat about 13.6
percent of respondentshave no clear idea.
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Table 3: Awareness on Resource M anagement, 2013

Sub Region Respondents

Aware % Unaware % | Indifferent % | Total | %
HighAltitude 102 81.6 20 16 3 24 | 125 | 100
MidAltitude 118 78.66 28 18.66 4 266 | 150 | 100
LowAltitude 180 80 40 17.77 5 223 | 25 100
Source: Field Based survey, 2013
Table 4: Perception about full Utilization of Resourcesin the Watershed

SubRegion Perception in percentage

Yes % No % | NoResponse| % Total %
HighAltitude 32 256 76 60.8 17 136| 125 | 100
MidAltitude 56 37.33 82 54.67 12 8| 150 | 100
LowAltitude &4 37.33 118 52.44 23 1023 225 | 100

Source: Field Based survey, 2013

Table5 presentsthefactorsthat aremainly
regponsiblefor low level of resourceutilization
in the area. 46.23 percent of respondents
stated that backwardnessis accountable for

low level of resource utilization while 34.22
percent, 22.56 percent and 6.74 percent an-
swersthat inappropriate government policy,
lack of adequate peopl€e's participation and

Table5: Causeof Low Levd of Resource UtilizationintheWatershed

Sub Region Perceived Factors (in %)
Lack of People's  Gowt. Backwardness  insecurity  No
Participation Palicy Response
HighAltitude 21.45 23.48 46.23 6.74 21
MidAltitude 22.56 34.22 36.78 4.47 1.97
LowAltitude 21.34 32.98 37.55 2.34 5.79

Source: Field Based survey, 2013

growinginsecurity areresponsblefor low leve
of resource utilizationinthe arearespectively.
Nearly 46 percent respondentsinthehigh alti-
tude perceived inaccess blerugged terrainand
soci 0-economic backwardnessarethemain
reason for resource management of the area,
whilemorethan 32 percent respondentsinthe
low dtitudevillageblamesgovernment policy.

Per ception on benefit from resour ce con-
servation

Themajority of the respondents reported
that the benefit from environmental resources
management will makeeasy to collect thefud,
fodder and forage (F3). Thehighest (17.33%)
proportion of respondents stated that fodder/
fuel collectionismost important benefitinthe
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low dtitudefollowed by high dtitude (14.4%)
and mid atitude (10 %) villages. The second
benefit isthe protection of bio resourcesinfor-
est and farmland ecosystems. The percentage
share of respondentsin this category varied
from 11.2 percentin high dtitudeareato 14.67
percentinlow altitudearea(Table6). Equdly,
thethird benefit perceived by therespondents

Ashutosh Singh

isincreasinginland productivity. Inthisregard,
thelow atitudeareastandsfirst (14.22%) fol-
lowed by high adtitude area (8%) and mid alti-
tude area(5.33%) whiletheother benefitsare
Income generations, control of soil erosion,
water resource conservation, causing rainfal
and control of incidence of floods/ landdlides
etc.

Table 6: Benefits from Resource Conservation in the Watershed

Perceived benefits Respondents

RidgeVillages  MidVillages  ValeyVillages Key Informants

No. % No. % No. % No. %
Land productivity increase| 10 8.0 8 533 32 14.22 6| 810
Regular rainfall 23 184 14 9.33 12 533 5| 6.76
Bio-resource protection 14 12 21 14.00 3 14.67 8 | 10.81
Soil erosion control n 8.8 17 11.33 6 2.67 9 | 1216
Water resource
conservation 14 nz 16 10.66 10 4.44 7| 947
Easy to get F3 18 | 144 15 10.00 39 17.33 8 | 10.82
Flood/ land slide control 6 4.8 41 27.33 79 3B | 14 | 1892
Income generation 19 152 7 4.67 8 3.56 6| 810
No response 10 8.0 1 7.35 6 2.67 11 | 14.86
Total 125 |100.00 150 | 10000 | 225 |100.00 | 74 |100.00

Source: Field Based survey, 2013

benefits percelved by 3.56 percent, 2.67 per-
cent, 4.44 percent, 5.33 percent and 35.11
percent of respondentsrespectively. However,
morethan 2.5 percent of respondentshavein-
different attitude on the benefit of resource
development. On the other hand, 10.81 per-
cent of key informantsreported bio-resource
protection, 8.10 percent income generation,
10.82 percent F3 supply, 12.16 percent con-
trol of soil erosion, 18.92 percent flood con-
trol, 9.47 percent of water resource conser-
vation and 8.10 percent productivity increase
arethemain benefitsfrom the current ongoing

environmenta resource utilization and conser-
vation programmesin thearea.

Defor estation

Declineintheforest areaisoneof the se-
verethreatsto theenvironment intheregion.
Since many decades, the process of ongoing
deforestation haslead to the deterioration of
environment acrosstheregion. Over exploita-
tion of theforest for meeting basic needsand
thefailureof government policiesarethefun-
damental causesfor rapid deforestation. For
the last 5 decades, forest resource has con-
tinually been decreasing annually by 1000 ha.
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Table 7 illustratesfactorsresponsiblefor rapid
deforestation perceived by respondentsinthe
area. All thefactorsare mutually interrel ated
to each other. About 18.67 percent of respon-
dentsconsdered over-exploitation of forest for
fud, fodder and forage (F3) arethe main fac-
tor responsiblefor massivedeforestationinthe
areawhile 7.99 percent of respondentsfdt that

uncontrolled grazing and foraging asthe sec-
ond important causativefactor accountablefor
the depletion of forestinthearea. Likewise,
morethan 12.23 percent of respondentsfelt
that the expans on/extension of cultivated land
and felling of forest by the contractorsfor the
commercia purpose acceleratetherate of de-
forestationinthearea

Table7: Causative Factorsof Deforestation (%) inthe Watershed

Factors Respondents = 500

High Mid Low Key

Altitude Altitude Altitude | Informants

125 150 225 74

Conservationinto Cultivated Land 571 11.23 12.23 11.56
Hill Slop Cutting/ Land Slide 16.67 8.98 2.34 6.90
Construction Work 320 8.65 11.23 9.34
Over Exploitation of F3 18.99 14.10 18.67 15.78
Extraction of Timber by Outsiders 345 11.34 13.33 11.29
Freely Extraction of herbal plant 10.49 244 4.78 4.67
Overgrazing and Foraging 3.90 15.28 7.99 10.50
Temporal Changesin Forest Policy 12.89 5.30 11.33 8.89
Inadequate Peopl es Participation 11.24 14.59 6.44 14.55
Firing 9.50 6.85 10.34 6.52
No Response 3.96 124 132

Source: Field Based survey, 2013

However, perceptionvariesat villagelevd.
In high altitude village respondent felt that
overexploitation to fulfill the need of F3
(18.9%) aswdll ashill dopecutting, landdide
(16.67%) and extraction of herbal plant
(10.49%) are magjor causesfor deforestation.
Inthelow dAtituderegion, themgor causesare
cultivated land (12.23%), construction work
(11.23%) and extraction of timber by outsid-
ers(13.33%).

However, thesituationin mid dtitudevil -

lageisdightly different. Inmid dtituderegion
wherethemajority of respondents stated that
the Overgrazing/ Foraging (15.28%) , inad-
equate peopl es participation (15.49%), sub-
sequent failureof people'ssupport tothe gov-
ernment official saremagjor factor responsible
for rapid deforestationinthe area. It isperti-
nent to notethat the deforestationintheregion
isbeing aresult of acomplex chain of events,
involving a number of different agents and
causes in each locality at point in time. At
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present, land dlearing for agriculture, cattlerear-
ing, infrastructure development, growing hu-
man requirements, improper technol ogy, tem-
pord changeinforest policy arethemain agent
which accelerate the process of deforestation
inthestudy area.

Table8 presentsthe environmentd effects
of deforestationinthestudy area. Overdl 20.56
percent of respondents stated that scarcity of
F3isthemainill effect of deforestation fol-
lowed by erraticrainfal (18.89%), fertility de-
cline(16.77%), incidenceof flood and drought
(13.27%), water source depletion (12.22%),

intensive soil erosion (10.5%) and extension
of bio-species(7.79%). In high atitude re-
gion, themajor threat isF3 scarcity (22.89%)
followed by fertility decline (17.23%), inten-
sive soil erosion and water source depletion.
Inthe mid dtitudevillage 21.23 percent of re-
spondentsfelt that F3 scarcity isthe main ef-
fect followed by fertility decline (19.98%),
water source depletion (18.22%), intensive
soil erosion (16.78 %) etc. Onthe other hand,
during the FGDsit wasfound that dueto de-
forestation, flood and drought ismainthreat in
theregion.

Table8: Percelved Effects of Deforestation inthe Watershed

Perceived Effect Respondents = 500 Key
Highdtitude | MidAltitude | Lowaltitude | informants

Intensive Soil Erosion 15.67 16.78 10.50 nn
Fertility Decline 17.23 19.98 16.77 16.78
Erratic Rainfall 12.45 9.99 18.89 13.29
F3 Scarcity 22.89 21.23 20.56 14.86
Incidence of flood and Drought 12.33 9.78 13.27 21.21
Water Source Depletion 13.67 18.22 12.22 11.21
Extension of Bio-Species 5.76 4.02 7.79 1154

Source: Field Based survey 2013

It isapparent that most of therespondents
considered that deforestation and land degra-
dationareinterrdated, theimpactsareindivis-
ible, and thecrises of fudl, fodder and forages
increases day by day. Table9 exhibitsthetime
and distance covered by the peopleto collect

fuel andfodder. During thesurvey it wasfound
that thetime and distanceincreasestremen-
doudly inlast twenty fiveyears. Thetimein-
creasesup to 1.5hr to 2 hr. and distance up to
2to2.5kmintheregion.

Table9: Time Spent in Collecting Fuel and Fodder Wood in the Watershed

SubDivision 25Years ago Present

Distance (km.) | Time (hours) Distance (km) Time (hours)
HighAltitude 4.0 50 75 7.0
MidAltitude 35 4.0 55 5.6
LowAltitude 2.8 35 5.0 50

Source: Field Based survey 2013
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Soil erosion

Lossof top soil isanother seriousenviron-
menta problemprevallinginthearea Ever in-
creasing demand of land for cultivation, cattle
rearing and areaunder non agriculture accel -
eratethe soil erosioninthearea. The slope,
topography, geology and climatic variationin

Table 10: Causesof Soil Erosioninwatershed

time and space are also seemed equally re-
sponsiblefor theexcessive soil erosion. Re-
cently onthenameof devel opment severa con-
struction worksaregoing onwhich further in-
tendfied soil eroson (Table 10). Thereispromi-
nent differencein perception level of respon-
dentsregarding soil erosoninthearea

Perceived Factors Respondents
HighAltitude MidAltitude LowAltitude

No Percent No Percent No | Percent
Deforestation 29 23.2 54 36.0 82 36.44
High Run off 12 9.6 8 533 18 8.0
Construction Work 16 12.8 19 12.67 40 17.78
Hill SopeCutting 28 224 A 22.67 26 11.56
Overgrazing 30 24.00 23 15.33 25 1111
Hooding 10 8.00 12 8.00 A 1511

Source: Field Based survey 2013

About 24 percent of respondentsinthehigh
dtituderegionfet that overgrazingisthemain
reason of soil erosioninthearea. Whileinmid
atitude and low dtitude areaabout 36 per-
cent and 36.44 percent considered deforesta
tionisthemain causefor massive soil erosion
respectively. Likewise, 22.67 percent and
12.67 percent respondentsin the mid atitude
region fet that hill dopecutting and construc-
tionwork isresponsiblefor excessivesoil ero-
soninthearea

Itisevident from thetable 11 that the an-
thropogenicactivitiesarehighly responsblefor
rigoroussoil erosionintheentirearea. While

gathering information regarding effect of soil
erosion, 43.53 percent of the respondent stated
that declinein productivity, |oss of vegetation
cover (36%) and siltation / sedimentation
(20.44%) are the main consequence of soil
erosonintheregion.

Thereisadifferenceintheopinioninal
the zones. M orethan 40.89 percent of respon-
dentsstated that intendgty of droughtisthemain
reason followed by loss of soil fertility
(34.67%), overflow and siltation (14.22%) and
extinction of organic matter (10.22%) leadsto
declineof land productivity tremendoudy over
theregion (Table 12).
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Table 11: Effects of Soil Erosion and Land Slideinthe\Watershed

Perceived Factors Respondents
HighAltitude MidAltitude LowAltitude
No Percent No  Percent No Percent
Loss of Vegetation Cover 4 43.2 52 34.67 81 36.00
Declinein Productivity 59 47.2 82 54.66 9% 43.56
Siltation and Sedimentation 12 9.6 16 10.67 46 20.44
Source: Field Based survey 2013
Table 12: Causesof Productivity Declineinthe Watershed
Perceived Factors Respondents
HighAltitude MidAltitude LowAltitude
No Percent No Percent No Percent
Lossof sail Fertility A 27.2 62 41.33 78 34.67
Increasing Intensity of Drought| 22 176 42 28.00 92 40.89
Overflow and Siltation 24 19.2 28 18.67 32 14.22
Extinction of Organic Matter 45 36.0 18 12.00 23 10.22

Source: Field Based survey 2013

It was noted that most of respondentsare
well awareabout theenvironmenta problems
such as causes and consequences of soil ero-
sion, productivity decline, environmenta dete-
rioration etc. persistintheregion.

Water resourcedepletion

Over the decade dueto massive defores-
tation throughout the region, water resource
depleting rapidly. Severa water springs, gads,
gadherasand naulasaredrying up causing mas-
sSvewater scarcity intheregion. Whilegetting
the perception regarding the main cause of
water resource degradation intheregionit was
foundthat in all thezonesrespondent felt that
drying up of springsisthemajor cause of wa
ter resourcedegradationintheregionfollowed
by inadequate water supply (21.78%), deple-
tion of water quality (18.67%), problem of

water |eakages (15.56%) arethe main cause
of water resource degradation in the region
(Table13).

Majority of the peoplein the study area
areaware of the causes and consequences of
present ongoing environmenta changesand of
the opinion that necessary steps should to be
taken for resource conservation. Thedefores-
tation, soil erosion, growing scarcity of fuel,
fodder and water are serious environmental
threatsprevailinginthearea. The perception
anaysisaso bringsout thefact of their aware-
ness about theexisting problemsand measures
for natura resource management with peopl€'s
participation which will certainly lead to eco-
logical regeneration and dow down therate of
environmental degradation.
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Perceived Factors Respondents

HighAltitude MidAltitude LowAltitude

No Percent No  Percent No Percent
Drying up of Water Springs 3 304 46 30.67 63 30.22
Depletion of Water Quality 16 12.8 24 16.00 42 18.67
Over Flow (Flooding) 7 5.6 3 2.00 18 8.00
Inadequate Water Supply 32 25.6 4 29.33 49 21.78
Problem of Water Leakages 18 144 28 18.67 35 15.56
Inter community conflicts 14 12 5 3.33 13 5.78

Source: Field Based survey, 2013

Conclusion

For long land, water and forest biomass
managements have been tried but separately,
Thepeoplesparticipationand collectiveactions
arecritical ingredientsfor management pro-
gramsasit involvesthetrio of sustainability,
equity and participation. Integrated watershed
management ensuresequitableaccesstolive-
lihood resources and active peoples involve-
ment in securing and nurturing the ecological,
economic, and socia well-being of thehabitat.
Itisvery clear from the perception study that
the Upper Kosi watershed requiresaholistic
planwhereinthetrio of forestland, pastureland
and crop land ought to be symbioticinrela-
tionship providing aplatformfor maximum syn-
ergy inmanaging land water and forest biom-
assof theregion. It ispertinent that theforest-
land, pastureland and cropland must have a
symbiotic relationship amongst each other.

With increasing popul ation both human and
bovine, thestressupon the existing pastureand
forest landincreasesasthey areconvertedinto
cropland, soitisimportant that ahedthy rela-
tionship between thetrio of watershed man-
agement bein symbiotic state.
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