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MANAGEMENT APPROACH FOR INTEGRATED 
DEVELOPMENT OF A WATERSHED 

B.S. Chandel 

Watershed is an area that has common drainage. In other words, it is a 

man ageable hydrological unit. Since water is the mo st scarce resource 

of rainfed areas, it goes waste in the ra iny season due to seepage and 

at the same time cause heavy damage to ferti le land by so il erosion. In 

India, 80 percent of total rains in a year are seen in the month s of Jul y 

to September and the same percent of rain water is lost in run-off. The 

watershed unit pro vides an opportunity to harvest rain water falling in 
the area of its ridge lines and manage it for irrigation purpose . It also 

allow excess water to fiow through a common drainage , thereby, avoi ding 

excessive soi l erosion. 

Keepin g this is view, the Government of India took watershed as a 

developme nt unit for rainfed areas in the country during the Seventh 

Five Year Plan period. Accordingly, about 4000 watershed s were proposed 

under different agro-climatic region s. The watershed programmes in 

different s tates were funded mai nly by the Ministry of Agriculture and 

Rural Develop ment through the State Department of Agriculture. 

Watershed development is an interplay, interaction and trade-off of soc io­

economic and environmental/ natural resource development goals . Watershed 

is one of the few development projects where the goal of development 

of natural resources dominates socio-eco nomic goals. 

This paper draws on the conceptual approach based on personal experiences 

gained in the bench-mark survey conducted in Mandp a micro watershed 

in Him achal Pradesh and also by going through de ve lopment plans of 
various other watersheds. 

Senior Scientist (Agricultural Economics), National Academy of Agricultural Research 
Management, Rajendranagar, Hyderabad- 500 030 
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Watershed Areas: Status 

Wat e rs hed unit s are marred by a number of problems which are 

mult id im e ns io nal. Keep in g as ide the non-avail ability of water, th e a reas 

have d imini s hin g forest cover and excess so il erosio n . Th e s m all bushes 

and weed are fast catc hin g up commo n property land s. which were 

hitherto providi ng timber, fuel a nd fodde r to farmer of the areas . Th e 

farm productivity, instead of increas ing is co nt inu ou ly decreasi ng due 

to low water table, low inp ut use, weed infestation and widespread attack 

of in sec t-pests, w hi ch thrive o n weeds and bushes of common property 

land s in t he off-season. The ove ra ll peasantry in the a reas has meager 

far m income a nd poor resou rce b ase. They are illiterate and fol lowi ng 

un su itable c roppi ng patters is a barrier in productivity improve ment. 

Th e livestock population of watershed a reas is the mo st undesired one 

with respect to quality, quantity and compo ition. La t, but not the least 

among the major prob lems i the lack of infra-structural development. 

These , the areas have weak road lin kages , feeble man and animal health 

services and absence of e nergy so urces other than bio-based. 

The inte rac tion a nd inter-linkages of these problems makes development 

of water hed areas an uphi II ta k. Numerous macro and micro wa tershed 

development projects were undertaken with financial help from World 

Bank but a few a re uccessful. Thi exper ience reveal that in mo t of 

the watersheds, the development approach is either haphazard a nd/or 

unsy temat ic. In some ca e , work tarted on a ll fronts though no proper 

account of the s ituation was taken thro ugh bench-mark s urve y and 

without drawing a work plan. No cons id erat ion was given as to which 

activity is the prerequisite , and which is the s uccessor. The need is to 

single o ut a proble m or a gro up of problem s which have forward and 

backward linkages, to set the priorities and fol low the equence so that 

development can be achieved in reality. This is what the project management 

approach suggest . To identify crucial problem s in a watershed , it is 

important to have better und e r tanding of the cycle of degradation of 

watershed areas. 
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Watershed Resources: Degradation Cycle 

The present state · of degradation of watershed resources has been caught 

in a vicious circle (Fig-1 ). The inadequacy of water has permanently been 

there. Consequently, the much acclaimed seed-fertilizer-irrigation technology 

of the ' Green Revolution' did not improve farm production of rain fed areas. 

Over and above, it has replaced local strains of crops performing better 

in these areas . The other complementary farm enterprises like animal 

husbandry, agro-forestry, fruit cultivation, etc., invo lving additional farm 

investment , could not develop due to poo·r natural resource base . The poor 
farm income of household also hampers the general social status of people 
in the area like illiteracy, off-farm employment, family s ize, farmers' 

co-operation , etc . The poor fa(m investments increased dependency on 
forests for fuel and timber both for farm requirements and for income 
generation from their sale, leading to deforestation and soil erosion. The 

water table in these areas was lowered down due to less absorption of rainy 
water and heavy run -off from denuded forest surface . The low productivity 

of cereal crops in watershed causs shortage of food , employment and on­
farm availability of fodder which induces grazing of animals in forest areas . 

The stray animals grazed up on the new plantation done and fasten si lting­

of water tanks constructed with the objective of soil and water conservation. 

Project Management Approach 

By definition , project management means managing and directing time, 

material , personnel and cost to complete a particular project in an orderly, 

economic manner ; and to meet established objectives in time , money and 

technical results. 

There are various elements of project management like time, cost, 
objective and technical results. The most important is the orderly 

completion of activities . Once the sequence of activities is properly 
decided on , the basis of predecessor and succes sor activities , 

and planning for time becomes easy using networking. Subsequently, 

it ensures efficiency on the part of cost and attains desired objectives . 
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The objectives of a watershed development is the all round 

development of the area. It has definite objectives of developing water 

resources, increase farm income and improve quality of natural resources. 

In a watershed , there is interplay, competition and complementarities 

at the same time between ecoffomic and environment objectives. · To 

increase farm income or household income and upgrade and regenerate 

natural resources, it is imperative to know the cause and effect relationship 

between them. The activities decided on the basis of this are taken m 
proper order so that all round development can be ensured . 

The observation of watershed development activities shows that little 
consideration is given for sequence of activities and thereby 

their timely completion. It happens so that activities to be taken in 

the beginning are taken in the end and some departments either start 
their activity late or take longer time than required to complete the 

activity and it does not fit well with other activities by other 

departments at the watershed . It has been observed that sometime 
construction of water harvest structures has been taken at the fag 

end of the watershed project period and there is no time left for farmers 
to practice modern farm technologies for which the training was given 
in the beginning of the project. Sometimes other activities like training, 

plantation , bunding, check dam, etc. consumed so much time and 

money that construction of water harvest structures- the most important 

activity of the project, could not be taken up. There are instances when 

plantation was done in the beginning of the project in the absence of 

any water source and plant died for wants of water. Such haphazard 
approach makes clientele skeptical of the developmental ageticies and 

results in a lack of their participation . To avoid any such unpleasant 

situation and mismatch between activities, it is recommended that 

project management approach should be followed in sequencing of 

activities and their timely completion. Since , watershed development 

involves a number of departments/ organizations, thesequencing of 

activities becomes further important. 
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Socio-economic factors: Crust of problems 

A. Theory Development 

The various factors responsible for degradation of watershed areas and 

their sequence have been discussed in the previous section. These fac~ors 

could be broadly categorized as common basic, socio -economic and 

technological in nature. The classification of these factors varies in 

number from author to author. Rajagplalan ( 1991) grouped them into 

technical , organizational and socio-econom ic , while Muthuraman 

(Feb., 1993 ) put them into five groups- common basic , technological, 

organizational and administrative, extension and social con straint s. The 

common basic factors are water scarcity, soil erosion , deforestation , etc. 

while illiteracy, unemployment , low productivity, poor peasantry and 

feebl e resource base are the soc io-economic factors. The farm technologies 

developed in the past like HYVs. Fertilizers, etc. were neither optimal 

for watershed areas nor cou ld be adopted because of its specific reso urce 

requirement and poor economic condition of the farmers. Therefore, these 

are the technological constraints. 

Thus , guided by the cycle of degradation (Fig. I), it appeared that the 

socio-economic factors are the backbone of watershed development. 

These factor~, at the same time, are causes and effects of common basic 

and techno logical factors. Therefore, if the socio-economic factors are 

not initially taken care of, any progress made on the other two front s i.e. 

common basic and technological problems, are not likely to bear fruits 

in the watershed development of rainfed areas . 

An majority of the socio-economic factors refer to raising on-farm income, 

addi ng value to natural resources mainly land through irrigation , leveling 

and plantation, and through siphoning-off extra labor for off-farm employment. 

B. Action Proposed 

The actions suggested to remove soc io-economic barriers have been grouped 

into four broad heads and discussed as following: 
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I. Increase On-Farm Income 

I. Promote farm technologies suitab le fo r so il and water conservation 

in rainfed areas: It req uire se lection of approp ri ate crop and variet ies which : 

thrive best in water stre s conditi ons and app ly agronomical practices of water 

con e rvation . The research suggested that crop like pulses and oilseeds 

especial I y tarami ra are draught resistant crops an dean be taken for cu I ti vation 

in these areas. The need is to motivate farmers fo r adoption through demonstration 

and provide economic incentive 1 ike repurchase of produce, indemni fy losses, 

e tc. The potential y ie ld of these crops and varieties could further be ac hi eved 

with the adop ti o n of suitable agro nomic practices for ra infed areas. These 

practices are mulching , shallow ploughi ng, contour plantatio n and balanced 

use of FYM and fert il izer. 

2 . Adoption of efficient fa rmin g systems : These farming sys tems may 

cons ist of e ither one or more than one components . These co mponents are 

crop prod uction, fa rm fo restry, animal hu sbandry, agro-horticultural and 

si I vi-pastura l components. The adop ti on of such diversified fa rmin g sys tems 

will increase the income of the farme r, on the one hand and decrease 

dependency o n fo rests. in crease water absorpt io n and avoid so il eros ion, on 

the other. The eco nomic viabi lity of farming systems sugges ted that fo restry 

based croppi ng system provided high retu rns by virtue of reducing labor hour 

requirement and reli eves the problem of fodder scarci ty. 

3. Improve livestock composit io n: The li vestock of watershed areas 

requires comprehensive reo rgani zat ion both in quantity and qua li ty bases. 

The size of herd per ho usehold in these areas is not only large bu t also totall y 

consists of local breed . The study of livestock composition in these areas 

showed that the nu mber of cows per herd were more than buffalo. The reason 

being that local breed is small and li ght and can easily be let loose for grazi ng 

in forest areas and are ab le to cli mb steep slopes. Therefore , to increase the 

number of crossbred cows and buffaloes in a he rd will d iscourage grazi ng 

and reduce he rd s ize. Hi ghe r m ilk yield from improved li ves tock will in c rease 

income of the fa rmers. Stall-feed in g of anim als wi ll help to feed balance 

rat io n and maintain productiv ity of the animals . It could o nl y be possible 

if meager fodder resources of the area are pooled and arrangeme nts are made 
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for the ir equal distribution through peoples ' participation. There is a need 

to open fodder banks to augment the scarce fodder supply of rainfed areas. 

4. Agricultural Marketing: Watershed areas have been surplus in inferior 

fruit s like galgal, mushami , local mango , etc., coarse grains, o il seeds and 

pul ses . But farmers could not sell their produce in the absence of proper 

marketing system. The demand for these products is high but there is a need 

to Channelise these products to processing factories and demand areas. The 

assured market for agricultural produce for these areas will encourage farmers 

in adoption of new technologies/ enterprises for higher farm income. This 

could be done efficiently done by agricultural co-operative soc ieties with 

little encouragement from the government s ide to procure even one kilogram 

of marketable surplus of a single crop and sel l it co llectively either in the 

local market or tran sport it to the town whi le going to make purchases for 

the soc iety. 

II. Generate Off- Farm Employment 

The population living in rainfed areas has high illiteracy percentage and 

depend heavily on natural resources like forests. The lack of off-farm employment 

further results into surplus agricu ltural labour and se llin g of forest products 

for their livelihood. Since, farm production is already low, selling of fuel 
wood and timber to earn money is another major reason of large scale 

deforestation. Any effort to provide off-farm employment will have a multiplier 

effect on the socio-economic development of the population. There wil l be 

less population pressure on farm and forest areas. The off-farm employment 

that is relevant in watershed areas is: 

94 

1. Small village and cottage industries based on locally available 
raw material. 

2. Permit to establish ind ustry in these areas with the promise to 

employ local people. 

3. Form labour co-operatives to provide contract labour in demand 

areas. 

4. Provide technical training to youth in respective villages. 
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5. Encourage youth for self employment through loans and technical 

guidance. 

III. Encourage On-Farm Investment 

Due to small returns from farming in watershed areas, people have 

made a few investments on their farms. Therefore , the resource base of 

agriculture is very feeble in these areas. The investments on the farm 
are likely to increase production and income of the farmers. The 

on-farm investments relevant for the area be suggested as following: 

1. Farm forestry and pasture development. 

2. Taking up rainfed supplementary enterprises like sub-tropical 

fruit cultivation , poultry, bee keeping, etc . 

3. Construction of farm ponds , polyline tanks , etc. for survival 

irrigation . 

4 . Land terracing and leveling . 

There is a need to popularize and guide the farmer about these 

investments and provide all type of technical help . The availability of 

financial facility will encourage these investments. These investments 
will not only improve soil & water conservation and farm income 

but also increase on-farm availability of fuel wood, fodder, timber, etc., 

thereby, rel ieve pressure on common property resources (CPRs). 

IV. Peoples' Participation 

For the succes s of any project with socio-economic objectives, 
peoples ' participation is very necessary. No doubt, it is very difficult to 

achieve. Peoples' participation is often confused with preaching their voluntary 
involvement. The attempt in thi s direction is likely to fail until and unless 

their participation generates economic or physical benefits to them. Peoples ' 

participation could be ensured in the following cases: 

1. The people of the area must be exposed to the socio-economic 

benefits of the project as well as organize groups. 
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2. The people ready for sta ll -feeding to their animals may be 

prov ided subs idi zed feed and fo dder during lean per iod . 

3. T he economi c benefits th at can be ens ured to the peop le fo r the ir 

participat ion and weaning them away fro m fo rests and CRPs 

fo r their fue l, fo dder and tim ber requireme nts co uld be given 

priority in ga conn ections and bio-gas ins ta ll ati on as we ll as 

ti mber all ocat ion in es tabli shed fo rest areas. 

4 . T he o rgani zat ion/g roup of the peop le who are ready to work fo r 

the objectives of the watershed project may be termed as PARS ANSA 
{PARIYAVARA SANS ADHAN SAURAKSA GROUP} 

5. The peo pl e of the group may be provided oft loans for the 

constru ct ion of po nds , taki ng up sup plementary ente rprises and 

distribute qu ality seed and plantin g mate rial of these groups. 

6. These groups may take up proc urement and marketi ng of inputs 

and produce of the area. 

Phasing out Integrated Watershed Development: A project 
management approach 

It is a we ll k now fact th a t water i the most scare resource of 

water hed areas a nd a ny fie ld activi ty ha o me minimu m water 

requ irement (su rv iva l irrigation) . Onl y after avai lab i_li ty of th is m inimum 

wate r req ui re me nt, the wate r co nse rvat ion measures could be advocated . 

The refo re , in the Ph ase I of a wate rs hed deve lopment , m ax imum effo rts 

mu st be made to exp lo re wate r sources. It m ay be tanks, water harvest 

sys te m, Kuhl s, tubewe ll s fa rm ponds , e tc . T he re should be no hesitation 

on the part of pl ann e rs to pro vide lift irri gatio n if it is feas ibl e . In thi s 

ph ase , th e peopl e of th ese a reas shoul d be educated about the project 

and in vo lved in the p rojec t work . It is he re when peop le' s part ic ipat ion 

should be ta ke n ca re off on th e lin es sugges ted above. 

In Ph a e II , before go ing to affores tati on and rehabilitat ion of CPRs, the 

emphas is has to be laid to increase farm production and on-fa rm inves tment. 
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This is a very crucial phase, which wi ll improve soc io-economic conditions 

of the farmers of the area and reduce dependence on forests and CPRs. In 

the Phase III and the last phase of the watershed development, there is a 

need to generate off-farm employment and take up work like afforestation, 

rehabilitation of CPRs , soil conservation measures, etc. 

Table 1 shows different activities under each phase and their predecessor activities. 

The flow chart (Fig. 2) developed on the basis of these activities ensures fixing 

priorities and systematic development. 

Table 1: Phases and associated activities of Watershed Development 

Phase Activities Leaders Associated Preceding 
Departments activity 

Phase I A: Bench mark survey Research Dept of Agricultu re& 
(Water reso urce & Institute, AH, Soil & water 
off- farm income ) conservation 

B: Delineation of work plan -do- -do- A 
& explain to peop le for their 
participation 

C: Explore & build waler swc Agril Engineering B 
resources, waler harves ting, 
farm ponds 

D: Develop irrigation and !PH Dept. of soil & water C 
di stribution system, conserva tion 

E: Nursery raising of fruits Dept. of B 
and trees of agro-forestry Agro-forestry 
importance. 

F: Training for off-farm Dept of vocational ed ucation B 
employment industry 

Phase II G: Training on use of SAU DOA D, E 

(Farm income & modern agricultural 
investment) - technologies 

H: Farm leveling and bunding swc C 

I: Distribution of inputs, fruits DOA Horticulture & forestry G 
& Agro-forestry nursery 

J: Open agricultural marketing -do- District authority H, F 
outlets 
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Phase III 

(Afforestation) 
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Activities 

K: Distribution of feed, fodder 
and cooking gas to wean away 
from CPRs and forests 

L: Plantation of fo rests & CPR 

M: Soil & water conservation 
like check dams 

N: Participatory management 
of forests & CPRs 

0 : Maintenance and 
redressal mechani sm 

Leaders 

District 
authority 

swc 

Forest 
Dept. 

Research 
Institute 

swc 

Associated 
Departments 

DOA 

Forest Department 

Fig. 1: Schematic Diagram of Watershed Degradation 
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I 

Fig. 2: Flow diagram of watershed development activities 

A: Bench-mark survey 
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Conclusion 

All these activities have been a part of watershed development in the past, but 
in my view and as suggested by the review ofli terature, the activities of watershed 
development require to be prioritized in the sequence of their sign ificance and 
on the basis of forward and backward linkages . The three phases suggested above 
will certai nl y provide systematic approach for the watershed development and 
avoid failure of the project. Successful watershed development or water harvest 
to be very specific, taken up in a mi ssion mode approach appears to be the first 
and the last resort for overall development of dry and rain fed areas and specifically 
agricultural development in these areas. 
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