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THE JHIKHU KHOLA WATERSHED PROJECT' 

P .B. Shah and H. Schrr:i.cr 

Overview of tbc waknbed study 

(iivcn the la(:k of long-term information on land use, resource 

degradation, sediment Iransporl and soi l fert ility in Nepal. it was 

decided in 19119 to use the Jhikhu Knola watershed as the key 

re~earch area for a long-term monitorin g programme. With tne 

su pport of the In ternati onal Development Research Development 

Centre ( lORe), Canada, wc focused our research on documenting 

climatic cunditions, soil erosion, sedimcnt transport and redistribution, 

stream now. irrigation, deforestation, agricultural inlensifi eation. soil 

fertility, socin-eennomi e conditions and population growth in the 

watershed, Afier the firs t three years, wc then initiated a number of 

small er projects which allempted to translate our gained knowledge 

int\l developmcnt efforts. The~e activities included the construction (If 

a suspen .~ ion bridge, upgradin g of rural water supp ly systcms, 

reclamati on of degraded areas, electrification of three houses with 

sll lar-pnwered photovoltaic cell s. and introduction of a water

conserving trickle irrigation systcm. Computcr technology was used in 

monitoring as wcll as in data organisat ion , and a PC-based 

(icugrarhie Information System (G IS) wa.~ used as the main tool for 

data integration and modelling. 
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The Jhikhu Kha la watershed. which is onc of the most 

intensively used Middle Mountains areas of Nepal , was chosen ~or 
, 11 f the problems commonly associated w1th 

the project because a 0 . . 

I
, " ' owth. anricultural irllcnsificalion and deforcstatlOn In a 

popu allOO b b 
o h" . I 'hed The watershed 

marginal environment afC present In I IS wa crs . 

d k o f a Iypical Middl e 
has all of the infrastructure an ma Coup 

, e" "~ I apart is that the watershed can be 
Mountain valley_ What 

bl " ,ad and the Arnica highway which connects 
reached by a molora c 

f the watershed. 
Kalhmandu with Tibet passes through the centre 0 

This road can be reached from the most remote vi11agc by a fi ve· 

distance to Kalhmandu is about 40 km . Thb 
hour walk. and the 

watershed provided a number of advantages since it allows us 1U 

examine how traditional subsistence agriculture can be modified It) a 

more maritet-oriented economy . In some ways this makcs the Jhikhu 

, ,hed and should allow us to 
Khola a futuri stic Middle MOW'ltaiO wa ers 

' I' that can be applicd 10 
document possible development OPPOrtUOl ICS 

other watersheds within the Middle MOW'ltain region. 

The watershed is located in the Kabhre ralanchok di strict 

some 40 km cast of Kathmandu and covcrs 11,000 
ha. The elevation 

f 
750 2 100 m and the watershed is subject It) a 

ranges rom • • ' 
'd on fr om October hI monsoonal climate with an extcnSlve ry seas 

d et! as 
May . A 1:20.000 scale topographi c base map and was pr.o uc . 

part of the project and served as a basis for all resource iOventones 
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and GI S analysis. Historic 1972 aerial photos were available. and 

new aerial photos were obtained in 1990. The~e photograph~ served 

as a basis for the historic analysis o f land use. and the 1990 cover 

was abm used for the sllil survey study. Uoth sets of photographs 

were enlarged to I :5,000 scale and became the ba.~ie planning tools 

for the socio-ec(lnomi(: survey and determination of population trends 

:.i nce each indi vidual house could be identified on the enlargements. 

Jusrifiesrion of the p~icct 

The rea~ms for the selection of the )hikhu Kht) la watershed 

as the study site is manifold but the most important ones are: 

. Hydrological process es in the Himalayas arc substantially different 

fro m those in more te mperate regions. yet little good scientifi c data 

is available to document the differences. This is particularly critical 

in vicw o f the fact that the Middle Mountains represent onc of the 

must modificd human landscapes ;n the mountains of the world. The 

hydrological processes also need 10 be better undcrstood in view of 

the extensive hydm-power potential that is eon~lantly advertised by 

Nepal ami aid agencies.. The philosophy of hui lding large hydro-dams 

is still prominent in spite o f recent concern about environmental 

.~ tability and economic viability. 

. Agricultural intensific ation is pUlling in to questi on the long·term 

~ustainability o f the productive capacity of the mountains. and in th is 

context soil erosinn, .~(lil fertility maintenance, and irrigali on arc the 

key issues. 



· In order to progress from a subsistence economy towards a mar!'ct 

systcm. transport is a ba.~ie necessi ty. Having a road in frastructure 

which is currcntly being upgraded, and having a potcntially growing 

market acccss in the capital ci ty which is within 40 km of the 

watershed , providc the essential footing for introducing morc cash 

crops into the ab'ficuilural system. 

· Hi storic aerial photographs ( 1972 and 1979) and land use change 

evaluations arc available to provide historic land-use dynamics which 

arc req uired to document rates of degradati on and levell. of 

sustainability. 

· The watershed has a very active afforestation programme called the 

Nepal-A ustralia Community Forestry Project (NACFP), and thcir staff 

expressed interest in obtai ning better resource information in 

exchange for supplyi ng vital historic information about fores t 

management pnu': liees and alTorestation efforts. 

· Successful tree planting programmes have been introduced at the 

community level by NACFP. but until now, little attention has been 

paid to soil fertility issues. The foreus arc losing nutrients by fodder 

and litter removal. and the long-term sustainabil ity o f forc)t 

productivity is being questioned. The exi sting community foresty 

infrastruc ture will facilitate the introduction of new fodder trees and 

new approaches for forest soi l fertility management. 

· Rctationships with local farmen; established in rha.~e I will facilitate 

on-farm experiments such as fodder tree establishments and vegetable 

introduction. As a result , wc arc optimistic that many of the research 
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findi ngs e:an be translated ,'n'" ,. , ueve opment that has a beller 
~cientifie basis and noin(s th, w"y ,. 

I' .. towarus sustainability. 

Project aims 

Thc main aims were to: 

t. produce a detailed invent"'"" r " ~'J 0 currcnt c Imatie. soil . hydrological. 

land usc. and socio-eeonomical conditions in the watershed; 

2. dctcnnine rate~ of change in land use tlVer thc pa.~t 40 years; 

J. identify major degr.ldation proccsscs such as soil cro~inn . scdimen! 

transport and soil fertility declines. and detcrmin, Ih, " ratc.~ tlf change 
in these pft)ec.~ses undcr different land use practices; 

4. quantify stream now and sediment dynamics, and differentiate 

between naturally and human- induced processcs and their effects on 

productivity and management in the watershcd; 

S. ident ify succes .. rul land usc practices (traditional 

that can be used as a model to improve land use, 

management in other parts of the Middle Mountains; 

and introduced) 

productivity and 

6. devclnp (,[S tcc hniques that facilitate the integration of reSOUrce 

infnrmation. a. .. sist in quantitative modelling of processes and serve as 

effec ti ve communica tion lools in educating farmers and managers 

about carrying capac:ity and sustai nability; 

7. provide suggestions on how the scicntifi e infnnnati on can be used 
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for development and translated into actions leading toward!> mnre 

sustainable resource management in the watershed. 

Research Components. During the first three years, a basic reSI)urce 

inventory was conducted which included the generation of a general 

geologica l mal". dctailed soi ls mal". current and historic land use 

map. topographi c map and dctailed drainage system map . All of 

these maps were digitised into a PC-based GIS system and have 

formed the basis for our integratcd analysis. Part of this invcntory 

also included a number of sodo-economic survcys, and all uf the 

houses used in the interviews were geo-referenced and incorporated 

into the GIS systcm. 

The second componcnt included setting up a detailed 

monitoring network and an intensive monitoring programme. A large 

effort was made to set up a climate monitoring programme which 

consisted of five automated tipping bucket rain gauges, about finy 

manual 24-hr rain gauges. and fi ve stations equipped with manual 

and automated ai r temperature monitors. Erosion monitori ng wa~ 

conducted at five erosioo plols Incated in upland bari fields . Seven 

hydrometrie stations wcrc selected. staff gauges were installed in all 

of them. and four wcre equi pped with aUlomated pressure transducers 

to measure stage height on a continuous basis. A flow and sediment 

monitoring programme was carried out from 1990 to 1995. During 

th e pre-monsoon and monsoon season the monitoring effort was 
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particularly intensive, allowing us to mon,·to, r th most 0 e important 

storms each year. In addition to these networks. twel ve forest plots 

were selected for a very detailed analysi s of soil and biomass 

conditions in 1989 a d th . ,n ese Sl t C.~ were resurveyed in 1994 10 

determine biomass and soil fe rtility changes. Si milarly, ten 

agricultural field~ Were selected rn 1989 and resurveycd in 1994 to 

delermine soil fertility changes. A socio-economie survey conducted 

in 1989 was partially repeated in 1993/94 to document changes. 

Finally, 200 agricultural fields and grazi ng land sites examined in 

1993194 were used for moni toring changes in bi omass. soil fertility 

anu management practices. All of these monitOring networks were set 

up to dete rmine rales of changes in th, k,y proecsses affecting 
bi nmass production and land u.~e management 

The third eomnonen t ,·nvo lv,d 1 " actua community 
dcvelopment prnjccts where we tried to assisl local communities and 

fa rmers in upgrading the infrastructure in the walershcd. These 

acti"ilies included constructing bridges. upgrading water suppli es, 

intmducing solar encrgy for electricity and irriga lion. reclaiming 

degraded lands. and training in fndder tree nursery operat ions. 

Training and technology ltamfer arc important activities and included 

COmpulcr use, data ba~e management. automated logging and data 

transfer and use of Goographie Information Systems. 

Rc.~carch Team. MuJtidisc iplinary. integration, and cnlhusia.~m were 

the key themes thal charactcrised the team whi ch consisled of three 
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10e.1 farmers. the ICIMODIMRM & U13C learns and a 
groups: 
number of graduate students. Farmers became an integral part of the 

T . lIy up 10 40 farmers arc 
field monitoring programme. yplca 

• P~rO*timc basis 10 carry oul a number of tasks such 
employed on ... ' 
as measuring daily rainfall . collecti ng daily sediment samples, making 

monitoring erosion piots and assisting in discharge measurements, 

f th -'I cd us to use thei r fields a~ a 
reclamation work. Many 0 cm ... ow 

- d' the sodo-economic 
research labo ralOry, and all partiCIpate In 

surveys. 

r e "TOUP consisting The MRM learn was made up 0 a cor t> 

geN'naphe,_ and hydrologist. Additional of a soil scientist, gcologisl, ~ I:> 
included an agronomist, 

members. participating on a contract ba.~is. 
d I assistants with various 

land use special ist, engineer an sevcra . . 

d The UI)C team provi ded expertise in (iIS tralnmg. 
backgroun s. 

d I -I land use and socio-economie analysis. Finally. many 
hy fO ogy. 501. ' 

d p.rtieipated in thc project and they came from 
graduate stu ents 

. in forestry. agronomy, suil. 
many differcnt areas and had experience 

hydrology, economics and geography. 
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THIRD INTERNATIONAL HINDUKUSH CULTURAL 

CONFf!RENCB, CHlTRAL (pAKISTAN). 26-30 AUGUST 1995 

Confcnmcc report by Hennann Krcutzmano 

The J rd Inlernational Hindukush Conference was held al the 

ccntennial of the Chilral Siege of I K95 in the heart of the eastern 

Ilindukush. This aU~Jlicious date commemorates the evenl whieh led 

tll 13ritish colonial domi nation of this mountainous district. About IWO 

decades a fter the deculonization \()ok place . Chitra l was fu ll y 

integrated jnw Paki.~tan in 1969. Neverthclc..'\s, this fonner principality 

remains a rcmote vallcy society since communi cation is interrupted in 

winter and a project 10 link it with down country Pakislan through a 

tunncl road .~ till await .. implementation. 

Chi tral . thc administrative centre of Pakistan's northernmost 

district in the North-West Fmnticr Province (N.W.F. P) for the second 

time hosted an international eon ferencc. Duc 10 the activities of the 

local cultural assuciation. Anjuman-e-Taraqqi Khowar, it had become 

feasible tl) repeat the organisation of a conference wit h morc than 

lOt) scholars in al1endance. 

Following the First Hinduku .~h Conference I held in Mocsg;\rd 

(Denmark) in 1970, it took Iwenty years tn organise thc follow-up 

meeting. Onc of the most encouraging experiences of Ihis meeting 

was that more than hal f of the 54 presenlalions were made by 

1 The proceedings of lhis meeting were published by Karl Jetunar in collaboratioo With 
Lcnnan Edc:lberg (1974): Cul/lues of I~ Ilindu1ush . Sc:l«:ted p~pcrs from the Hindu· 
Kush Cultural Conference held al Mocsgard 1970 (BeifTiiKe l/l.' Siidasien/nfschlmR I). 
Wiesbaden: Franz Slcincr. 
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