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Synopsis of the Discussions during the Review and 
Planning Meeting and Component Workshops of 
Comprehensive Assessment of Watershed Programs in 
India

The Review and Planning meeting on 23-24th July and Component Workshops 
on Impact of Watersheds on Gender and Vulnerable Groups on 25th July and 
Workshop on Best-bet Management Options on 25-26th July were attended 
by participants representing Ministry of Rural Development, Government of 
India; Governments of Andhra Pradesh, Karnataka, and Uttarakhand; NARS 
partners such as National Centre for Agricultural Economics and Policy Research 
(NCAP), New Delhi; Central Research Institute for Dryland Agriculture 
(CRIDA), Hyderabad; Central Arid-Zone Research Institute (CAZRI), Jodhpur; 
Junagadh Agricultural University (JAU), Junagadh; Indian Space Research 
Organization (ISRO), Bangalore, Karnataka; Gujarat Institute of Development 
Research (GIDR), Ahmedabad, Tamil Nadu Agricultural University (TNAU), 
Coimbatore; GB Pant University of Agriculture and Technology, Pantnagar; 
Institute for Social and Economic Change (ISEC), Bangalore; TATA Institute 
of Social Science (TISS), Mumbai; BAIF Development Research Foundation, 
Pune; Seva Mandir, Rajasthan; NIAS, Bangalore; Watershed Support Services 
and Activities Network (WASSAN), Secunderabad; PRADAN, Delhi; Watershed 
Organization Trust (WOTR), Ahmednagar; Central Soil Water Conservation 
Research and Training Institute (CSWCRTI), Dehradun; and MYRADA, 
Bangalore.

In his welcome address, Dr CLL Gowda, OIC-DG, on behalf of Director 
General of ICRISAT highlighted the importance and timeliness of the CA 
project supported by Ministry of Agriculture and Cooperation and Ministry of 
Rural Development. Mrs Santhi Kumari, Commissioner, Rural Development, 
Government of AP, emphasized the impact of APRLP watershed program in 
A.P. and elaborated the importance of technical support, women community 
based organizations, and livelihood approach.

Dr SP Wani, Project Leader, CA, appraised the progress in the area of macro 
studies (meta analysis, use of remote sensing, regional impacts of watersheds, 
and institutional and policy studies) as well as web page and micro studies to 
identify drivers of success as well as impediments for enhancing the impacts 
through case studies in select agroecoregions. Dr Wani also briefed the impact 
of watershed programs on women and vulnerable groups, best-bet management 
options manual that are on track and the progress of all studies undertaken.

Mr V Venkateshan, Consultant, Ministry of RD, provided inputs for the  
best-bet management options as well as for the CA. 
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A number of detailed presentations covered the progress and future course of 
actions to complete the assessment. Significant discussions on guidelines and 
institutional mechanisms adopted in watershed programs like Sujala, APRLP, 
Indo German Watersheds, Hariyali watersheds provided insights into the 
success of watershed programs in India. Role of market-led diversification using 
available water resources efficiently was highlighted for enhancing water use 
efficiency and incomes. Regional case studies, impact studies as well as use of 
satellite imageries and GIS showed good potential for concurrent monitoring 
and evaluation. The need to identify qualitative and quantitative indicators for 
M&E as well as for impacts and what and when to assess were also discussed. 

The preliminary findings emerging from the meeting were as following :

• meta analysis of 627 watershed case studies revealed that B:C ratio ranged 
from 1:0.82 to 7.3 with an average of 1:2.01, internal rate of return (IRR) 
varied from 2.03 to 102.7% with a mean of 27.4%. The irrigated area 
increased by 51.5%, cropping intensity increased by 35.5%, groundwater 
table improved by 3.2 m, runoff reduced by 13% and generated 154 days 
ha-1 y-1 employment 

• increased water availability in watersheds triggered market-led diversification 
with high-value crops and also more private investments in agriculture, resulting 
in marketable surplus. Watersheds need to be developed as business model 
and not as subsistence systems. It also calls for developing market linkages and 
enabling public private partnerships in the area of watershed development

• there is an urgent need to increase convergence of watershed programs that 
are implemented by different agencies. The watershed guidelines need to 
be updated 

• different approaches and activities for different agroecoregions (<700, 701-
1100, >1100 mm y-1) are needed. Strategic research to develop suitable 
technologies for low and high rainfall regions need to be undertaken 

• technical support from good professional institutions for all watershed 
development programs is much needed. 

Main emerging messages from the mid-term review workshop of the CA 
were:

• watershed development programs are benefiting rainfed areas with a B:
C ratio of 2.01, IRR 21.43%, enhancing rural incomes by 58%, increasing 
agricultural productivity by 35% and protecting environment. Vast scope 
exists to enhance the benefits and doubling the productivity of rainfed 
areas by upgrading watershed programs in the country with substantial and 
increased investments 
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• watershed development programs can be upgraded through convergence of 
activities (holistic approach), promoting cooperation and collective action, 
sharing new knowledge with the stakeholders, enabling CBOs, policies such 
as PPP for developing watersheds as a business model through diversification 
with high-value crops and micro-entrepreneurships 

• targeted interventions benefiting women and vulnerable groups enhanced 
the impact, and sustainability of the programs through development of 
social capital

• capacity building and knowledge sharing measures and meaningful M&E 
along with impact assessment need to be strengthened through the use of 
new science tools such as GIS, RS, participatory approaches and ICT for 
increased efficiency and transparency

• watershed development programs produce multiple benefits for the society. 
Strategic research in the area of quantification and economic valuation 
of such services along with strategies for development of low and high 
rainfall areas, emerging second generation problems, new tolls in the area 
of social and biophysical sciences and policies for M&E and IA need to be 
undertaken

• results from 30 years long-term studies at ICRISAT and yield gap analysis 
for crops in India revealed that current rainfed farmers’ yields in India are 
lower by 2-5 folds than the achievable potential yields. Vast potential of 
rainfed agriculture needs to be tapped by adopting integrated watershed 
management approach on a large scale. 

• review of the impact assessment studies showed that watershed programs 
in India effectively reduced poverty in rainfed areas with increased family 
incomes as a result of increased area under irrigation due to increase in 
number of wells as well as availability of water during dry months, resulting 
in increased crop productivity and cropping intensity (up to 64%). However, 
in most cases it is difficult to draw sound conclusions from the reported 
data.

The meeting discussed detailed case studies of successful and not-so-successful 
watersheds and identified the drivers and disabling factors. 

The drivers for improved collective action and participation are:

tangible economic benefits to individuals through convergence
knowledge-based empowerment
equal partnership, trust and shared vision
good local leadership
transparency and social vigilance in financial dealings
equity through low-cost structures
pre-disposition to work collectively
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targeted activities for landless and women members
increased drinking water availability 
income-generating activities for women.

The speed breakers for the success are:
lack of political support to ensure fund flow
lack of people’s participation 
exploitation of groundwater by industries
lack of local leadership
involvement of contractors
lack of technical support.

Some of the other salient findings from the meeting are as follows:

• knowledge-based entry point activity is more effective for better and 
sustainable community participation than the regular cash back EPA 
currently adopted in the watershed programs 

• meta analysis results  showed that watersheds larger than 1200 ha were 
more effective in achieving the impact and in such a case, development of 
microwatershed should be undertaken in clusters of 3 to 4  micro-watersheds 
together without disturbing the social and administrative concerns 

• the weakest link in all the watershed programs is sharing the knowledge 
with all the stakeholders and capacity development. Hence, there is an 
urgent requirement for technical back-stopping consortium at national and 
state level for capacity building and sharing the knowledge for enhancing 
the impact of watershed programs in the country

• for monitoring and impact assessment, not much quantitative and qualitative 
datasets are available and there is a need to identify a few key indicators to 
be monitored in all the watersheds for assessing the impact.  For monitoring 
and evaluation, separate indicators need to be tracked by the concerned 
project managers. In addition to this, there is a need for trained staff to 
undertake meaningful M & E as well as impact assessment

• with the current allocation of financial resources, the whole watershed 
is not developed but in pockets. Soil and water conservation measures 
are undertaken only to saturate the watersheds. Hence, there is a need 
for more allocation of financial resources per unit of land for adoption 
of holistic approach including productivity enhancement and livelihood 
opportunities.
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Inaugural Session 

Chair: CLL Gowda 

Rapporteur: TK Sreedevi 

Dr SP Wani welcomed Mrs A Santhi Kumari, Commissioner, Rural Development, 
Government of Andhra Pradesh, Dr CLL Gowda, OIC-DG, ICRISAT and 
scientists of ICRISAT and other participants, representing different institutions 
that are part of the Comprehensive Assessment of Watershed Programs in India 
(CA). Among the other participating institutions include Central Research 
Institute for Dryland Agriculture (CRIDA), Central Arid Zone Research 
Institute (CAZRI), Institute for Social and Economic Change (ISEC), National 
Centre for Agricultural Economics  and Policy Research (NCAP), Gujarat 
Institute of Development Research (GIDR), Watershed Organization Trust 
(WOTR), Indian Space Research Organization (ISRO),  Central Soil Water 
Conservation Research  and Training Institute (CSWCRTI), BAIF Development 
Research Foundation, NIAS, GB Pant University of Agriculture and Technology,  
Junagadh Agricultural University, Tamil Nadu Agricultural University. He 
explained in brief about the CA project, which is jointly sponsored by the 
Ministry of Agriculture and Ministry of Rural Development, Government of 
India. He discussed the objectives of the CA and the approach adopted by 
the consortium to undertake the task. He emphasized the need to get as many 
institutions and individuals involved in the CA in different capacities, either as 
reviewers or contributors. The objective of the workshop was: 

• to review the progress and synthesize the findings of the impact assessment 
conducted by core-group institutions in different areas 

• to chalk out a course for future action to complete the assessment 
• to study the impact of watershed programs on women and vulnerable 

groups
• to discuss and finalize best-bet options for integrated watershed management  

manual.
During the session, Mrs A Santhi Kumari gave a presentation titled ‘Watersheds 
for Improving Livelihoods in Andhra Pradesh’. She stressed on the alleviation 
of poverty in drought-prone areas of Andhra Pradesh through watershed 
activities.

The program focused mainly on the impact of Andhra Pradesh Rural Livelihoods 
Program (APRLP) on the poor and landless, productivity enhancement, 
promotion of micro-enterprises and capacity building institutions. The session 
also highlighted the positive impact of watershed programs that include 
treatment of 2.5 lakh ha in watershed areas, organization of 2.49 lakh poor 
families into self help groups (SHGs), training of 1.17 lakh people in 2,500 
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APRLP supported watersheds, generation of a revolving fund of Rs 72 crore by 
1.07 lakh poor families, training of 1,898 agriculture and livestock paraworkers, 
establishment of 80 integrated livestock development centers, production of 
seeds in 506 villages and development of fodder in 12,000 ha. Among the other 
significant achievements through the program are about 90% households found 
increase in income and 37–39% reported increase in annual income (>10,000), 
the returns from agriculture increased (85%), productivity enhanced (71%), 
60% people were trained in institution building and group dynamics and 14% 
people in enterprise promotion.

CLL Gowda, OIC-DG, ICRISAT, expressed that the ICRISAT’s experience in 
the area of watershed management through convergence and consortium along 
with community participation can be successfully used as an engine for rural 
development by doubling the agricultural productivity and incomes of the rural 
poor in rainfed areas.

He stated that it is a unique initiative undertaken by the Ministry of Agriculture 
and Ministry for Rural Development jointly to assess the impact of watershed 
programs in India in order to document the learnings with an objective of 
enhancing the impact of watershed programs. India is a leader in the area of 
watershed management as evident from the investments made upto X plan 
that are in the range of US $ 6 billion. He underscored that this initiative will 
add much value by integrating learnings form various watershed programs in 
the country.

He described the initiative as timely, especially when the country is placing the  
highest priority on rainfed agriculture and the National Rainfed Area Authority 
(NRAA) has been established by Government of India for converging various 
initiatives for improving rainfed agriculture in the country.
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Technical Session I

Chair: A Santhi Kumari

Rapporteur: Rosana P Mula

Synthesis

The session was moderated by A Santhi Kumari, Commissioner, Rural 
Development, Government of Andhra Pradesh. Her opening statement was 
a commendation to ICRISAT for taking the initiative of bringing the key 
institutions in a forum to synthesize learnings that can be adopted or improved 
for the benefits of the rural communities. In Andhra Pradesh, for instance, she 
underscored its success in the establishment and federation of self-help groups 
(SHGs) and the strong participation of the para youth workers.

Update on the Progress of the Comprehensive Assessment of 
Watershed Impacts

Presentor: SP Wani 

The key message stressed by Dr Wani was regarding the system for research and 
analysis of the on-going Comprehensive Assessment of Watershed Impacts. He 
proposed the need to have a common platform for delivering expected outputs 
of the project, which can be shared and easily accessed by various interest 
groups. He presented ICRISAT’s experiences on various watershed initiatives 
drivers of success and areas that can still be harnessed to give maximum benefit 
to communities. As a driver, consortium approach provided the impetus 
for maximizing resources while the lack of political support and poor local 
leadership to watershed projects have been impediments. The salient findings 
of the progress reported were: 

• the CA webpage is launched and being uploaded regularly 
• meta-analysis with inclusion of more case studies from different regions 

in the country showed large variability for different parameters of equity, 
efficiency and environment

• in the consortium approach, tangible economic benefits due to increased 
productivity for individual farmers enhanced community participation

• knowledge-based entry point activity (EPA) promoted better cooperation 
from the farmers than the cash/subsidy based EPA

• long-term experiments and yield gap analysis showed that vast potential of 
rainfed agriculture remains untapped. Moreover, increased productivity of 
rainfed agriculture can reduce poverty and help the country to meet the 
millennium development goals (MDGs) 
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• lack of knowledge sharing and capacity building initiatives are important 
factors responsible for reduced impact of watershed programs.  Efforts to 
empower all the stakeholders (farmers to policy makers) are needed to 
enhance the benefits of watershed programs.

Based on number of case studies of suitable institutional arrangements, drivers 
of collective action and enhanced impacts and means to improve benefits for 
women and vulnerable groups were also discussed.

In rainfed area, rainwater management is only an entry point for improving 
livelihoods and through convergence and holistic farming system, income of 
the rural poor can be increased.

The key issues during the open forum were: 

• inclusion of other available literatures in the web site. 
• importance of wide-scale dissemination with respect to technologies
• need for systematic documentation
• need for identifying the appropriate indicators. For instance on how the 

impact of convergence has been captured.

Meta Analysis for Assessing Impacts of Watershed Programs in 
India

Presentor: PK Joshi

The paper by Dr Joshi was an analysis of meta analysis. The results of meta 
analysis based on 627 watershed case studies from different regions showed 
that by using the criteria of efficiency equity and environment, watersheds 
programs are benefiting the country. The B:C ratio varied from 0.82 to 7.06 
with an average of 1.96.  The internal rate of return (IRR) varied widely from 
1.68 to 10.2% with the average IRR of 26.8%. Watershed programs increased 
cropping intensity by 35%, horticultural productivity increased by 40.4% 
and house hold incomes increased by 55%. However, large variability for all 
the parameters studied amongst the 627 watersheds has a point of concern.  
Detailed assessment revealed that 74 % of the watershed showed < 2 B:C ratio 
and there is a need for urgent attention to enhance the impact of watershed 
programs in India. The main message of the paper was on the need to link 
watershed interventions with markets. He based his analysis on the emerging 
role of high-value commodities widely gaining interest among watershed 
dwellers as a result of the change in consumption pattern of food. High-value 
crops are cultivated for obtaining higher and regular returns.
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The key issues during the open forum were:

• need for developing market opportunities. The niche for high-value crop 
cultivation is in areas with good water source. Market opportunities should 
not just be a concern for favorable areas but also in less rainfall (less than 
700-1000 mm) areas, which is dominant in India. 

• the role of demand-driven intervention. In developing market opportunities, 
there is a need to understand the dynamics of an intervention (i.e. shift in 
cropping pattern), whether this is an articulation of the locals or the project 
since this will have implications on sustainability. 

Potential to Enhance Productivity and Rainfall Use Efficiency in 
the Watersheds of India

Presentor: Piara Singh

The gist of Dr Singh’s paper was that different rainfed areas require different 
technologies and policy support. The modeling research activities, which 
include yield gap analysis show much potential of increasing the productivity 
of rainfed areas.

Using simulation models and long-term historical weather records, water balance 
studies showed the need to use this tool for planning rainwater harvesting 
strategies in the watershed programs. With specific examples from areas with 
rainfall of < 500 mm, 500-700 mm, 701-1000 mm and 1001-1500 mm, 
harvestable surplus runoff can be used as guiding factor for planning number 
and size of rainwater harvesting structures. Using yield gap analysis approach, it 
was found that farmers’ current crop yields are lower by 2 to 4 folds from the 
potential yields for major cereal and legume crops grown in the rainfed areas. 
Results of best-bet practices trials on farmers’ fields in different states of India 
established a strong evidence that with the available technologies, crop yields 
could be doubled easily.

The key issue during the open forum was:

• the need to address all relevant parameters of rainfed areas. Productivity and 
rainfall are just a few of the parameters and there is a need for doing more 
research activities in rainfed areas in order to have a holistic perspective.
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Technical Session II

Chair: Sandeep Dave

Rapporteur: KL Sahrawat

Two presentations were made in this session 

1. Guidelines for Watershed Program in India: A Review by KV Raju

Dr Raju reviewed the dynamics of guidelines for watershed programs in India 
implemented since 1995 and that evolved with time and influenced by donors, 
NGOs, etc. 

Guidelines for watershed development from 1995 MORD guidelines upto 
Niranchal Report; M&E, institutional arrangements; identification of the 
gaps based on research and review studies that suggest the way forward were 
discussed.

The other salient points highlighted were:
• need for an institutional mechanism (e.g. village panchayat, etc.) on a more 

permanent basis for maintaining watersheds even after the withdrawal of 
the program 

• need to build capacity of the panchayat raj institutions
• need for infusing a greater degree of flexibility into the guidelines in view 

of variability across the eco-regions and local conditions prevailing in the 
country

• need for the consolidation of ideas on the guidelines for watershed 
programs, especially on baseline data for impact assessment, timely release 
of funds and assessment of the village institutions for continuation of the 
mechanisms on a permanent basis

• focus required on the development of value chain systems for livelihood 
security and for formulating policy guidelines for coping with drought. 

• need for policies for various grazing systems as livestock that play critical 
role in the livelihoods of rural people in the drier areas

• need for cross-sectoral coordination and coordination across programs 
implemented by different ministries 

• need for aligning policies for watershed development with ongoing 
institutional processes such as decentralization and use of new approaches 
in M&E implementation and building multi-institutions for enhancing 
impact.
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2. Institutional Mechanisms in Selected Watersheds in India by TK 

Sreedevi

A critical analysis was presented on the various institutional mechanisms and 
their relative strengths and weaknesses in the management of APRLP, Sujala, 
Indo-German and Hariyali watersheds in Rajasthan. 

Ms Sreedevi underscored the role of institutional arrangements in the studied 
watershed programs along with institutional structure, stakeholder linkage 
matrix, actor linkage matrices and evaluations, the inadequate role of social 
institutions in Hariyali Guideline programs and SHGs, the positive impact of 
higher role of SHGs in the APRLP and IGWDP on vulnerable groups. 

It was found that in Sujala, amongst the four programs, the area groups (AG) 
were influential while in other programs user groups (UGs) were considered 
important though not influential. 

The salient features of her presentation include:

• the importance of gram panchayats in Hariyali program and marginalisation 
of WDTs, SHGs 

• the importance of convergence and the role for line departments in all the 
programs

• independent M&E agency in Sujala ensured participatory evaluation and 
was considered effective by primary and secondary stakeholders 

• strengthening the role of panchayat raj institutions in the management of 
natural resources in the villages, 

• strengthening linkages between the area groups and PRI 
• need for establishment of better coordination between area group (user 

group) and PRI members, who are also members of the gram sabha, for an 
inclusive decision making and management of the watershed program in a 
village.



12

Technical Session III 

Chair: PK Joshi

Rapporteur: Piara Singh

There were total five presentations in this session. In the first presentation, 
Mr Sandeep Dave gave an overview of his experiences in the Sujala watershed 
programs in Karnataka. He highlighted the distinct features of the program like 
private, people and public participation (PPPP) in the project, transparency 
at all levels, continuous monitoring and evaluation of the project work and 
application of GIS and IT in the watershed program. He also described new 
initiatives undertaken in the project such as introduction of O K cards, soil 
health cards, convergence of schemes, Gopala Mitra, Jala Mitra, pisciculture, 
farmers’ field schools and analysis of the agroclimatic data for farmers. His 
presentation touched on aspects including:

• integrated approach involving private people, public participation and use 
of remote sensing and GIS in M&E 

• productivity enhancement and income generation initiatives along with soil 
and water conservation 

• the application of science tools like GIS for prioritizing and identifying area 
boundaries for implementing watershed program

• mandatory coverage of all SC/ST and families holding marginal farms, 
special emphasis for income generating activities to address gender and 
equity, special government order for benefit sharing from CPRs, cost 
relaxation per ha, which are some of the unique characteristics of Sujala 
watershed program 

• positive impacts of Sujala program in terms of reduced soil erosion (10 
cum from 21 cum per ha), improved biomass (14%), declined fallow land 
(15%), increased crop productivity (24%) and household income (20%).

In the second presentation, Dr Suresh Kumar described the impacts of 
watershed programs in South India and the need for impact assessment. He 
reviewed the methodological challenges, framework and indicators for impact 
assessment. He also reviewed the methodological and empirical studies on 
impact assessment in Tamil Nadu. The other salient aspects covered include: 

• an overview of 293 watersheds implemented through various programs in 
South India and the increase of groundwater recuperation rate of 16.7 to 
39 %; water levels in the wells by 0.1 to 1.5 m; irrigated area of 5.7 to 
115.1% and yield increase of 5 to 52.4%

• total economic valuation (TEV) from watershed initiatives in upstream 
and downstream communities located in the watershed, that revealed 58% 
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of direct benefits are from components of agriculture, agro forestry and 
alternate land use systems in the upstream communities, whereas it is 17% 
from agriculture for downstream habitants

• bio economic simulation studies on household income due to soil water 
conservation across watersheds in South India. The study revealed that 
average income per household will increase to 6.4%, 5.3% and 41.5% during 
10th year in small, medium and large households, respectively.

Dr KP Raverkar presented on ‘Impact of Watershed Programs in Uttarakhand’. 
He described watershed characteristics and management activities in the 
watersheds of Uttarakhand. He gave an insight into the weaknesses and 
strengths of working in the mountainous region. He highlighted the gains made 
so far in terms of changes in land use pattern and economic benefits to the 
people. His presentation reviewed on:

• impact assessment of Badrigad micro watershed in New Tehri district 
and Kuriyagad micro watershed in Nainital district of Uttarakhand state, 
highlighting the insufficiency of per ha cost for implementing the watershed 
program in hilly tracts

• the success of system diversification with high-value crops especially 
strawberry cultivation and off season vegetable production under controlled 
condition

• advantage of surplus water resources and congenial climate in the hilly 
tracts in the watershed initiatives for bringing sustainable impact on the 
communities.

Dr GP Juyal in his presentation on ‘Impacts of Watershed Programs in 
High Rainfall Regions’ detailed the strengths, weaknesses, opportunities and 
constraints of the hilly and mountainous regions for watershed development 
and management. He discussed biophysical and social indicators of impact 
evaluation. He also touched upon the impact assessment of Fakot watershed 
in Uttarakhand, lessons learnt and further course of action. The presentation 
revealed:

• geological and ecological fragility because of severe soil erosion (average of 
20 t ha-1 yr-1) which is considered as critical limitation in high rainfall and 
sloppy regions. About 43% of the north western Himalayan regions is under 
severe soil erosion category with more than 20 t ha-1 yr-1  

• sustainable watershed development program implemented in Fakot 
watershed has reduced runoff to 14% from 42% and soil loss to <2 t ha-1  
yr-1 from 11.1 t ha-1 yr-1, respectively, before implementing the program 

• the potential of collecting runoff through interflow water harvesting 
structures in the hilly tract. Fakot watershed showed that there was only 
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4% reduction in net sown area during the drought year 1987 compared to 
18% reduction in the untreated area

• the importance of bioengineering measures in catchments areas for reducing 
the landslide erosion and increasing the base flow, which is an important 
source of water during lean periods in high sloppy areas.

Dr TK Bhati gave a presentation on the ‘Impact of Watershed Programs in Arid 
Regions’. He described the work done by CAZRI on watershed development 
in Rajasthan, its impact, project replications, problems and lessons learnt. He 
mentioned that the Government of Rajasthan (GOR) had a recent policy shift, 
putting more emphasis on poverty alleviation programs, livestock husbandry, 
livelihood security, employment generation and biofuel plantations. Dr Bhati 
emphasized on 

• pasture development as an important component in natural resource 
management (NRM) in arid ecosystem. Approximately 30% (Rs. 4.04 
lakhs) of the total cost incurred in NRM was spent on rehabilitating pasture 
lands over 120 ha, resulting in enhanced fodder (400%) availability and 
milk yield (it increased to 2 l/day/animal from 1.5 l/day/animal)

• need for extending project period from eight to ten years, especially while 
implementing in the arid regions

• strengthening of field bund safe disposal of surplus runoff and developing 
Khadins, Nadies, Tanka and Diggiare as important components in 
implementing watershed initiatives in arid regions of Rajasthan. 

Following points and question were raised during discussion session on the five 
papers.

• How to deal with the holistic approach rather than the piece meal 
approach?

• Before assessing the performance of watershed, there is a need to consider 
whether or not watershed development and implementation was done 
properly

• How soil fertility index was calculated for impact assessment?
• Watershed performance should also consider agroclimatic conditions/initial 

conditions before development 
• How to maximize the watershed to its best performance considering 

problems and opportunities?
• Are the fruits and vegetable processors available in the nearby watershed     

villages in the hilly mountainous region? 
• Involvement of local institutions need to be strengthened for sustainability 

in the Uttarakhand watersheds
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• The sustainability and replicability of work in the region considering the 
success made in Fakot watershed

• What is the influence of infrastructure development on watershed and   
environment, especially roads?

• The need to do documentation of reverse migration, education, land 
encroachments, etc.

• Drinking water, biodiversity management, fuel wood and stabilization of 
sand dunes important for the arid regions

• What is the economics of bio-fuel in arid areas?
• Seed money needed for functioning of SHGs in many watersheds of arid 

regions
• How are the watershed strategies different for arid regions in terms of 

resource allocation and use?
• The need to integrate various relevant government programs with watershed 

programs for best use of resources and to be more effective (eg. NREGS, 
PPP, UNDP etc.)

• The need to strengthen non-farm skill development to hold the youth in 
the villages 

• How to merge sector plans with the area plans, especially at district level? 
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Technical Session IV 
Chair: Amita Shah

Rapporteur: S Marimuthu

Three papers were presented during the Technical Session IV chaired by Dr 
Amita Shah from Gujarat Institute of Rural Development

Impact of NWDPRA Program Using RS and GIS - PG Diwakar

PG Diwakar shared the learnings on impact assessment of NWDPRA 
watersheds implemented during VIII and IX plan period using remote sensing 
(RS) and geographic Information system (GIS). He also presented webpages 
developed for posting in CA website and elaborated contents of webpage for 
122 watersheds, evaluated across 12 states. His presentation highlighted 

• monitoring and evaluation of watersheds through remote sensing by 
measuring parameters like changes in green cover, surface water, cropped 
area (cropping intensity) and biomass intensity using  normalized differential 
vegetation index (NDVI)

• the scope for evaluating income generating activities and distribution of 
services at watershed scale through remote sensing coupled with ground 
truthing

• the measuring of socio economic indicators like migration of labor, 
employment opportunities and land value at watershed level.

Monitoring and Evaluation – Approach and Insights – Dr Rosana Mula

Dr Mula presented experiences on monitoring and evaluation of watersheds 
from mid-term evaluation (MTE) of NWDPRA watersheds and shared 
methodologies followed for the study. She emphasized the need for defining 
baseline characterization in the guidelines. She also outlined the indicators for 
various processes at different levels of evaluation and the importance of proper 
format for the evaluation studies. The presentation highlighted: 

• the need to develop common guidelines for collection of base line data 
during the inception of watershed program

• the need to implement defined framework for concurrent monitoring of 
watershed activities.

• the need to develop indicators for mid term evaluation considering the 
extent of activities in the stipulated period

• difficulties in scaling out of processes and indicators in monitoring and 
evaluation due to location specific nature of activities. 

• the necessity of applying advanced and science tools like GIS and remote 
sensing in monitoring and evaluation of watersheds. 
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Impact of Watershed Interventions on Runoff, Soil Loss and 
Environmental – 

Mr P Pathak and Team

Mr Pathak shared the importance of hydrological data for designing stable 
hydraulic structures. He presented equipment and methodologies for 
monitoring runoff and soil loss e.g. for GW monitoring. He emphasized that the 
studies on behavior of soil type for rainfall events are highly useful for framing 
strategies to utilize supplemental irrigation. He also indicated the importance 
of documenting problems and failures of structures at different toposeqence, 
which are helpful for practitioners in the watershed. He addressed the need for 
data base on hydrology in simple format across agroecoregions that can be used 
in designing and planning of water harvesting structures. 

He spoke on the need for calibrating emperical equations for assessing soil loss 
before using into wider scale, while responding to a question by Dr Diwaker. 
During the discussion, Dr Kiran P Raverker suggested for separate guidelines for 
assessing soil loss as well as cost norms for reclamation of lands in hilly tracts. 
Mr Pathak suggested that duration of flow can be an indicator for assessing 
impact in hilly tracts. Dr Amita Shah concluded the session by asking on low-
cost participatory method for monitoring watersheds.

His presentation explained: 

• the importance of collection and understanding hydrological and soil 
physical data for designing and sustainability of hydraulic structures. The 
base hydrological data could be used for assessing the impact of watershed 
initiatives, reducing the cost of watershed development and extrapolating 
the technologies in similar situations

• the functioning of simple and automatic hydrological monitoring station for 
quantifying runoff and soil loss 

• the necessity and advantages of installing automatic runoff and sediment 
samplers in representative watersheds

• the reduction of soil loss (1.56 t ha-1 year-1) under improved technologies 
and appropriate agronomic packages in Vertisol of semiarid tropics compared 
to traditional system (6.46 t ha-1 year-1)

• the need for strengthening participatory monitoring of groundwater in 
representative watersheds for studying the efficiency of the watershed 
interventions and the extent of benefits to the communities.
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Technical Session V

Chair: S Meenakshi Sundaram

Rapporteur: P Pathak

The Technical Session V was chaired by Mr S Meenakshi Sundarm and Mr 
P Pathak was rapporteur. In this session, three presentations covering various 
topics of the comprehensive assessment of watershed programs were made. 

The first presentation was made by Dr KV Rao on behalf of Dr YS Ramakrishna, 
CRIDA, Hyderabad, on Manual on Best-bet Practices for Watersheds. He 
spoke on various aspects such as bio-physical interventions and their impact; 
qualitative and quantitative impact, monitoring indicators; policies and 
guidelines; management, institutions, and capacity building, which is covered 
in manual. He mentioned that the approach used could be based on Theme Vs 
Area.

Ms Marcella D’Souza, from Watershed Organization Trust (WOTR), 
Ahmednagar, made a presentation on ‘Going Beyond the IGWDP – Maharashtra, 
Towards an Equity Based, People Led Development’. She highlighted some of 
the challenges in search of answers (early ‘90s) like agency assessment and 
accreditation; assessment of the demand and needs; and capacity building of 
agencies; establishing frame actors support and convergence of development 
projects; and empowering women and gender mainstreaming.

Among the other points that the paper discussed include:

• the concept of participatory operational pedagogy (POP) in watershed 
program involving selection of partners and area of implementation, capacity 
building program, instruments of process facilitation and sustainability, 
transparency and public accountability

• WOTR’s Wasundhara approach where each vocational, interest economic 
and social groups are allowed to articulate their needs and priorities in 
terms of expected outcomes or solutions in terms of time perspective; 
groups to be a part and form pan village body, fully in collaboration with 
gram panchayat to undertake developmental activities; action plan with 
budget prepared by pan village body, formed for watershed initiative duly 
supported and supervised by gram panchayat

• tools like bottom upward for forming institutions, setting priorities and 
envisioning demands, using problem tree approach for implementing 
Wasundhara approach

• the criteria of the program, which is to address the needs of the poorest 
30% in the area while implementing the program. 
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Dr Amita Shah from Gujarat Institute of Development Research (GIDR), 
Ahmedabad, made a presentation on ‘Watershed Development in Central and 
Western Region: Some Evidence’. She gave details on the study area in the 
four states (viz. Gujarat, Rajasthan, Madhya Pradesh and Maharashtra) and 
highlighted the major focus of the study – spatial coverage, prioritization, 
convergence among Watershed Development Projects (WDPs) supported 
by Ministry of Rural Development (MoRD), Ministry of Agriculture (MoA), 
Ministry of Environment and Forest (MoEF) and donor agencies; impact on 
bio-physical, socio-economic, and institutional indicators; and the sustainability 
in the post-project period. She explained the status and findings from the state 
level review and assessment in four states. The findings from the review (21 
districts in Madhya Pradesh) include increase in irrigated area; increase in net 
sown area; wasteland brought under cultivation; changes in the cropping systems 
and crops, etc. She highlighted the problems of attribution in the impact 
assessment. She gave the impact of various other initiatives, and explained 
some of the missing points under the impact such as absence of clear pattern 
between increased net sown area and net irrigated area among Drought Prone 
Area Projects (DPAP) in 21 districts, difficulties in ascertaining and attributing 
impacts on drinking water; non-availabilty of information on B:C ratio and IRR. 
She mentioned some of the results from rapid assessment that was conducted 
in 346 micro watersheds across 20 districts in 8 major agroclimatic zones. 
This included major benefits viz. increase in water table, irrigated area, tree 
cover, drinking water and water for livestocks, employment and reduction in 
soil erosion and status of community institutions (viz. survival rate of USER 
groups, SHGs and van samithi). She pointed that there is no clarity on future 
management (WDF or panchayat).

Presentation was followed by good discussion. Most of the questions/comments 
were of general nature. Some of the key points raised during the discussions 
were:

• rapid assessment: More details were asked about the rapid assessment 
method, which she has used in the impact assessment of watersheds. Also 
the merits and demerits of this method in the watershed context

• drought mitigation indicators: There was considerable discussion on the 
possible indicators which could be used for drought mitigation. Several 
types of drought mitigation indicators were suggested which could be used 
in assessing the watershed impact

• accuracy of data: Some concerns were expressed about the accuracy of 
data used for impact assessment. For example, the data on irrigated area 
available with state government departments generally does not include the 
area irrigated by check dams and small tanks. 
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Rapid assessment of 346 watersheds from Madhya Pradesh was reviewed 
focusing on the nature of process (demand driven), perceived impact, physical 
verifications and present status of institutions. Increased water table (82%), 
reduced soil erosion (77%) and increased irrigation facility (57%) were 
highlighted as the major impacts in the presentation due to watershed program 
(DPAP) in Madhya Pradesh. The paper also revealed the status of community 
institutions formed during the implementation watershed program, where 
54% of user groups; 23% of self help groups; 88% of van samiti and 31% of 
institutions formed for pasture development survived during post project 
period across DPAP watersheds in Madhya Pradesh.
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Technical Session VI 

Chair: SP Wani

Rapporteur: RC Sachan

1. Impact assessment 

It would have four types of reports:

(i) meta analysis: Data from 1,100 watersheds, which include 311 watersheds 
data from earlier Meta analysis, are already available. Data from more 
watersheds are being collected 

(ii) regional impact studies: Impact studies from various eco regions—north, 
northeast, arid, south, high rainfall, mountainous regions, etc., should 
be collated to bring out a critical synthesis of the impact of watershed 
programs

(iii)remote sensing and geographical system (GIS): Impact studies by 12 
Regional Remote Sensing Service Centers (RRSSC) and India Space 
Research Organization (ISRO) wherein application of remote sensed 
data and GIS, along with socio-economic data were used for the impact 
evaluation of NWDPRA watersheds and these studies would be part of the 
impact assessment

(iv) impact studies Focusing on gender and vulnerable groups: Impact studies 
focusing on emancipation of women through NRM, enhancement of 
resource access and reduction of drudgery, expanding choices and rightful 
role in shaping of development options are highlights to be included.

These four types of reports would be coordinated by National Center for 
Agricultural Economics and Policy Research (NCAP) and Gujarat Institute of 
Development Research (GIDR). It was decided that the common framework 
would be circulated by NCAP and GIDR by 30 July 2007.

2. Policy Guidelines and Institutions 

The Institute for Social and economic Change (ISEC) would coordinate the 
output related to the policy guidelines and institutions. It was suggested that 
the report should not only analyze the present guidelines and institutions but 
also suggest forward-looking policies and institutional framework and look into 
their legal aspects. The initial draft was circulated by ISEC and it expects the 
feedback from members by August 10, 2007.
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3. Best-bet Manual

CRIDA has the responsibility in bringing out the manual on best-bet practices 
for watershed development. Twenty four topics with lead authors and possible 
cooperating authors were identified. It was suggested that lead authors are 
at liberty to choose the authors. After discussion, a few more topics such as 
quality and quantity of water, sanitation, water resource management, etc., 
were added, totaling it to 30 topics. The topics dealing with best-bet methods 
would cover all eco regions such as arid, semiarid dry, semi arid wet, sub humid, 
high rainfall and mountainous, etc. The manual style would be simple, jargon 
free and guide like. First draft on each topic would be available by August 15, 
2007, so that it can be circulated to cooperating authors. 

4. Web Page

ICRISAT and RRSSC, Bangalore, have accepted the responsibility of making 
the web page for Comprehensive Assessment of Watershed Programs in India 
(CA_WPI). The exercise had been initiated by ICRISAT. About 135 watersheds 
evaluation reports, policy guidelines, manuals, etc., received by ICRISAT have 
been included in the web page. RRSSC, Bangalore, handed over the material 
on use of remote sensing and GIS methodology for planning, monitoring and 
evaluation studies of watershed programs. The members were requested to 
provide all public domain material for its inclusion in the web page by 15 August 
2007. The query system would be introduced in the web page for referring any 
study based on rainfall, eco region, state, program type, etc. It was decided 
that efforts would be made to include all watershed programs related to policy, 
implementation, monitoring, evaluation, impact, etc. Web page on CA_WPI 
would be linked with the web page of other government and non- government 
organizations’ web pages related to watershed studies. CRIDA would also join 
in the effort of improving the web page.

Following points emerged after discussion:

• All reports would be sent to selected referees for their critical comments for 
improvement. It is intended that the summary findings of CA_WPI should 
be considered for inclusion in 11th five-year plan, which would begin in 
April 2008. Therefore, all reports have to be submitted by November 30 so 
that they are available for referees by December 30 to prepare all reports in 
final form for submission well within time. Each report will have executive 
summary and references for suggested readings. Each report would be 
limited to 80-100 pages

• On the basis of output reports, an executive summary, limited to about 40 
pages, would be prepared by ICRISAT. The executive summary would be 
in simple language and in the presentation format. The executive summary 
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would be also referred to selected people for critical comments. The 
summary should be ready by 28 February 2008

• Policy briefs, limited to 4- 5 pages would also be prepared
• Each topic in the best-bet manual, on an average, would be limited to about 

5 pages. The examples on success stories could be included as box items. The 
common format for best-bet topics would include introduction, constraints, 
strategy and approaches, procedures and practices, recommendations, policy, 
reference (year, abbreviated journal name, volume and page numbers) and 
suggested readings and conclusions

• The typical examples of failures should be brought, wherever relevant, so 
that lessons could be learnt from them

• Regional impact studies should include examples of watersheds with 
significant impact, which can be replicated in the region.
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Concluding Session

Chair: KV Raju

Rapporteur: AVR Kesava Rao

Six presentations were made in this session by the rapporteurs of the technical 
sessions.

The chairman mentioned that there is a need for consolidation of ideas regarding 
special needs, watershed guidelines and policy guidelines. He stressed for further 
involvement of PRI in watershed development programmes and involvement of 
MoA and MORD in the process of evaluation. He also mentioned his concern on 
collapse of many of the CBOs after withdrawal of the watershed programme. 

Ms TK Sreedevi emphasized that PRI needs to be strengthened as it plays an 
important role in the implementation of watershed programmes. Dr Suresh 
Kumar emphasized the need to properly implement the watershed development 
programmes. Dr KP Raverkar has mentioned that there is a need to advice 
policy makers about cultivation of Jatropha and fruits and stressed the role 
played by the local institutions. Dr GP Juyal said the replicability of work, 
infrastructure development and documentation need emphasis. Dr TK Bhatti 
opined that in arid regions, drinking water, biodiversity, bio-fuels need more 
emphasis and greater resource allocation is needed in the arid regions. There 
was also mention of how to merge sector plans with district plans. Dr Marcella 
D’Souza explained the need for proper exit policies and the role of linkages 
with gram panchayats. Dr PG Diwakar felt that the document being planned 
is quite comprehensive.

Dr SP Wani has suggested the various authors that they should synthesize the 
material, judge the merits and assess the report. He highlighted the need for 
acknowledging all people, organizations and resources as the data will be kept 
in public domain. Dr Raju said that mention should be made whether the data 
is primary or secondary and provide the sources of data. Dr Diwakar suggested 
on having a committee to review the content for publication. 



26

Summary of the Workshop on “Impact of Watershed 
Programs on Women and Vulnerable Groups” - 25 July 
2007

Rapporteur : Jyothsna P

Dr Suhas P Wani welcomed the participants and briefed the background of 
the Comprehensive Assessment (CA)-An Impact of Watersheds in India and 
updated the Gender workshop participants about the deliberations during 
Review and Planning Meeting on 23-24 July 2007.

The discussion covered:

• assessment of the impact at macro-level and micro-level
• use of remote sensing at macro-level
• data published by various agencies to assess impacts
• case studies to identify failures in terms of technology and policies
• case studies assessing impact of watersheds in terms of merging micro level 

and macro level data
• case study in assessing organizational policies, institutional mechanisms
• best-bet management options in simple format which can be 

implementable.
Amita Shah, Professor from Gujarat Institute of Development Research, spoke 
on the Impact of WDPs among Women and Vulnerable Groups and stressed 
mainly on important dimensions like:

• eco-feminism
• participation and decentralizations
• gender mainstreaming
• rights based approach.
She cautioned the participants to take care of the constraints which obstruct 
equity, including: 

• limited resource regeneration besides irrigation 
• control and access over land and credit
• perpetuation of low productive work
• absence of basic securities and skills
• links with expanding markets.
The paper underlined the indicators like membership and level of participation 
in decision making process by women and vulnerable groups; extent of resource 
access and reduced drudgery and rightful role in the social institution, for 
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analyzing the needs addressed for women and landless people by watershed 
program. The paper also highlighted the level of attention paid by watershed 
program to vulnerable and landless people during implementation phase.

A case study of Vadgaon Lakh (Taluka: Tuljapur, District: Osmanabad) was 
presented by Chhaya Datar, Tata Institute of Social Sciences. No positive 
discrimination while distributing the loans, loan for women’s activities, differing 
interest rates/without interests, small loan at a time, preference for indigenous 
livestock and convergence of schemes have been identified as some of the strict 
rules to be followed to avoid misuse of loans and to achieve goals in the right 
time. The paper also discussed:

• the learnings from Vadgaon Lakh in Tuljapur taluk, where equal distribution 
of loans to all self help groups (SHGs), mutual guarantee for the disbursal 
of individual loans, differing interest rates for productive loans and 
consumptive loans, disbursing loans only for women activities and fixing 
loans amounts to individuals, irrespective of their savings or deposits with 
institution for successful or ensured sustainability of micro financing under 
watershed perspective

• provision of employment guarantee to women members during the initial 
phase of asset building while taking loans, which helped in repaying the 
installments with out defaulting.

TK Sreedevi, ICRISAT, discussed about harnessing gender power for improving 
livelihoods and strongly supported the argument that women or gender should 
not be an adding up but it should be as a part of the program as women are key 
to address household food security as they play a major role in agriculture and 
livestock development.

Poverty, population pressure, low productivity, climate change and degraded 
lands were mentioned as the major causes for taking up of watershed program 
and also described that how and why watersheds have been identified as the 
growth engines for agricultural development and achieving food security. She 
indicated the importance of people’s participation in development process, 
sound technical input, role of institutions for enhanced participation, and a need 
for supporting policy and exemplified it with Adarsha Watershed, Kothapally.

She discussed the findings obtained from three watershed case studies viz., 
Adarsha watershed, Kothapally, Powerguda and Adarsha Mahila Samakya, 
Addakal, and urged for micro-enterprises model to benefit landless people. 
Identifying the drivers of collective action, she expressed the need to have 
more income in women’s hands through commercial micro-enterprises. The 
salient points of the presentation include: 
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• women are referred as central target for watershed development as they are 
key to address household food security because of their role in agriculture 
and livestock development

• the level of community participation decide the sustainability of the project. 
Sustainability of the project is directly related with collective action or 
mode of community participation in the development program

• the existing SHG mechanism is to be followed for women as well as 
vulnerable groups and to link it to the watersheds

• inclusion of income-generating activities and CPR development in watershed 
plans, that have substantial impacts on livelihood opportunities for women 
and vulnerable groups in the watershed.

Mr Shilendra, Seva Mandir, described how to enable the poor to gain and 
how the long term investment in the community institutions is necessary for 
undertaking watershed development by altering property arrangements in 
favour of commons.

The paper highlighted 

• the contribution of CPRs towards rural livelihoods, which is about anywhere
from 11% to 39%. It is reported that development of common lands has 
improved the social cohesion among the vulnerable communities

• bottlenecks such as low demand from communities for developing 
community lands and encroachments over common lands

• a few approaches followed by Seva Mandir in Rajasthan that include high 
incentives for developing common lands, negotiation with households that 
have encroached in common lands through compensation and incentive, 
addressing development initiatives for both private and common lands 
simultaneously. 

Dr Marcella D’Souza from WOTR gave details on how to promote the 
participation of women in watershed development projects. She gave details on 
generalized facts that surfaced on re-visiting project villages. She identified key 
challenges such as ensuring the target group to become the subject but not the 
object of the developmental intervention. She felt that villagers should take the 
responsibility for the development of their village as a whole and of their poor, 
vulnerable and marginalized groups and women. She briefed the learnings from 
their study on Wasundhara approach that impacts should not be observed at 
face value and there is a need to take risks and make  necessary interventions.

The presentation highlighted: 

• that wealth ranking during the early stage inception of watershed program 
followed by grouping the communities from bottom upward (SHG to UG) 
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and village envisioning exercise has reported in increasing social inclusion of 
women and vulnerable groups in the developmental activities 

• fuel for cooking and drinking water has a direct relation with sustainability of 
the watershed development and women centered developmental activities 
has proved more sustainable in the long run in the program.

Jyotsna Sitling, Aajeevika Project from Uttarakhand, gave a detailed study 
on ‘Gender Inclusiveness in Watershed Development’, which included the 
components like community participation, social forestry, minor irrigation, 
agriculture, horticulture, livestock, soil conservation, and energy conservation. 
She discussed about the Shramdan from 1997 to 2000, year wise scaling-up of 
contribution from stakeholders in minor irrigation component from 1995 to 
1998 and the factors contributing to women’s involvement in the project.

Her presentation highlighted: 

• the activities targeting animal husbandry like community land development. 
Eg: Bavani watershed, Doon Valley, helped to improve women’s participation 
in the project

• reducing drudgery for woman through the production of fodder grass from 
community land. For instance in Bavani watershed. 

• Necessary interventions like provision of biogas plant for communities that 
reduced women’s drudgery due to less consumption of fuel wood, resulting 
in saving time and energy in collection of fuel wood.

‘Women in Watershed – Is the Intended Client’ was addressed by Dharmistha 
Chauhan, Gender Resource Centre, Gujarat. She discussed the rationale for 
targeting women in watershed, reviewed policy and actual practice (specifically 
mentioning women as a part of primary stakeholder group by giving examples 
of cases where women have not been contrastingly involved in Hiware Bazaar 
(Maharashtra), and Mokasar (Gujarat)) and cases where there has been an 
inbuilt gender component as in Piprali (Gujarat), and Sorapada (Gujarat)).

She demonstrated strategies to feed into mainstream programme. They 
include:

• increasing number of women in committees 
• promotion of mahila sabha with funds
• initiating new avenues for diversification
• recognition of SHGs as part of economic infrastructure
• extending farming systems approach targeted to women.
The paper also highlighted

the issue of lacking representation from women and landless people in 
the committees in watershed initiatives
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the learnings of watersheds that have inbuilt gender component. For 
instance, Piprali and Sorapada watersheds in Gujarat have involved 
women’s participation that resulted in improvement in drinking water, 
providing food and ensuring financial security besides education of 
children and participation in the program
watershed programs that helped women in involving non-stereotype 
roles like supplying agriculture inputs and maintaining other micro 
enterprises and also making them increasingly visible at village level. 

Facilitating equity through integrated NRM, the report of 30 districts in seven 
states was presented by Saroj Mahapatra, PRADAN. She gave the account of 
various developmental challenges in operational area such as vulnerable farming 
systems, high dependence on fast depleting forest resources, low investments 
either public or private in resource regeneration, very poor resource husbandry, 
high concentration of extremely poor communities, exclusion of women, 
scheduled castes and other marginalized families, isolation of tribal communities 
in the forest fringe villages, high prevalence of food and nutrition insecurity, ill 
health especially among women and girl children, high incidences of distress 
migration and indebtedness.

She gave detailed account on the processes for building gender equity. She also 
mentioned the similar work undertaken in Jharkhand, West Bengal, MP and 
Bihar with the funding from IFAD- JTDS, Peterbar with NABARD support 
and in collaboration with panchayats, under NREGA. 

The paper highlighted

• integrated NRM activities considering the poor households with a livelihood 
focus and building capacity of women to take care of NRM institutions 

• NRM interventions that are labor intensive and not capital intensive, 
ensuring an opportunity for the participation of vulnerable groups (landless 
and marginal communities)

• promise of more investment per household when livelihood is integrated 
with watershed initiatives

• higher participation of women and lower communities in the decision 
making forums.

‘Watershed Development Projects – Are They a Panacea for Development of 
Dryland Agrarian Communities? – Evidence from Karnataka’ was presented by 
Mr Ananda Vadivelu, Institute for Science and Economic Change, Bangalore.
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Way Forward:

• conceptualization of equity has to be placed upfront
• technology choices has to flow from equity considerations
• to address isolation and exclusion of integration of livelihood approach
• for integration of livelihood, more investment per family is needed.
The paper highlighted: 

• the comparison of processes and outcomes in NGO implemented and DPAP 
watersheds in Karnataka, where community participation and organizing 
social capital were observed after preparing master and action plan. 
Denser SHG formation was observed in NGO implemented watershed 
and planning was carried out though transact survey. However, the study 
underlined more participation from upper reach in NGO implemented 
watershed for achieving their own task

• the positive outcome in NGO implemented watersheds which enabled 
women to take leadership roles, claim equal wages, etc.
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Summary of the Workshop on “Integrated Best-bet 
Management Options in Watershed Management”  
26-27 July 2007

The workshop on best-bet option was held from 25-27 July 2007. All the 
participants and contributors presented their draft on best-bet options, write-
ups and were discussed in detail as reported earlier in the main review and 
planning workshop session. Dr Wani presented the model write-up of best-bet 
options on knowledge-based entry point. The overview of the structure of the 
manual was briefed by Dr YS. Ramakrishna, Director, CRIDA. The gaps for the 
best-bet management option manual were identified and included. The list of 
best-bet management options which were presented during the workshop are 
given below:

1. Overview of Best-bet practices manual 
YS Ramakrishna

2. Watershed planning (net planning) 
Crispino Lobo

3. Policies and guidelines 
KV Raju

4. Drinking water and sanitation in watershed 
Marcella D’Souza

5. Characterization of natural resource base (agroecological potential, water 
balance etc.) 
YS Ramakrishna

6. Knowledge-based entry point and other novel options for rapport building 
SP Wani

7. Soil and water conservation measures 
P Pathak

8. Farming systems in watersheds 
BK Kakade 

9. Integrated nutrient management options
SP Wani

10. Integrated pest management options including disease management for 
crop production 
GV Ranga Rao

11. Rehabilitation of degraded lands 
TK Sreedevi
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12. Watersheds and livestock based activities 
Peter Bezkorowajnyj

13. Use of remote sensing and GIS for monitoring and impact assessment 
PG Diwakar

14. Diversification of land use and farming systems 
B Venkateswarlu

15. Institutions and community-based organizations in watersheds 
NK Sanghi

16. Capacity building in watersheds
A Ravindra

17. Process of watershed selection
YS Ramakrishna

18. Sustainable cropping systems in watersheds 
TK Bhati

Based on the discussions held during the workshop, the following best-bet 
options were finalized. 

1. Watershed management concepts and practices
Kanchan Chopra, SP Wani and YS Ramakrishna 

2. Models of watershed management 
SP Wani, David Radcliffe, Michael Glueck and TK Sreedevi  

3. Process of watershed selection  
NK Sanghi, DK Marothia and KV Rao

4. Characterization of natural resource base (agroecological potential, water 
balance etc.)
YS Ramakrishna, AVR Kesava Rao, Piara Singh and MD Osman

5. Knowledge-based entry point and other novel options for rapport building
SP Wani and Sreenath Dixit 

6. Watershed planning (net planning)
Crispino Lobo and Team 

7. Diversification of land use and farming systems
VN Sharda and B Venkateswarlu 

8. Soil and water conservation measures
P Pathak, PK Mishra and MV Padmanabhan

9. Sustainable cropping systems in watersheds
KPR Vittal, Masood Ali, CSWRTI and S Marimuthu
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10. Farming systems in watersheds 
BAIF (Dr NG Hegde to recommend), G Subba Reddy and GR Korwar

11. Integrated nutrient management options
SP Wani, Ch Srinivasa Rao, Shankar and DLN Rao

12. Integrated pest management options including disease management for 
crop production
GV Ranga Rao, Suresh Pande, OP Rupela and S Desai

13. Watersheds and livestock based activities
Peter, ILRI and BAIF, AK Mishra 

14. Livelihood opportunities for vulnerable groups (landless, women and 
youth)
Deep Joshi, SP Tucker, R Parthasarathy, (GIDR) and TK Sreedevi

15. Drinking water and sanitation in watersheds
Marcella D’Souza

16. Rehabilitation of degraded lands
TK Sreedevi, SP Wani and Mohd Osman   

17. Participatory monitoring and evaluation
K Palanisami, Amita Shah and S Nedumaran

18. Impact assessment methods and practices
PK Joshi, SP Wani, Rosana P Mula and RL Shiyani 

19. Policies and guidelines
KV Raju, PK Joshi, Amita Shah Kanchan Chopra and SP Wani

20. Use of remote sensing and GIS for monitoring and impact assessment
PG Diwakar, RS Dwivedi and IIRS, (Dehradun), Dadhwal

21. Sustainable use of groundwater in watersheds
Tushar Shah and KN Reddy 

22. Watershed planning for externalities
RS Deshpande, K Tirupathaiah, Anupam Das (ORLP) and PV Veera 
Raju (Sujala) 

23. Capacity building in watersheds
Ravindra, Crispino Lobo, TS Vamsidhar Reddy and K Tirupathaiah 

24. Institutions and community-based organizations in watersheds
Amita Shah, SP Wani, TK Sreedevi and TS Vamsidhar Reddy
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Glimpses of the Workshop 
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Annexure I

A Comprehensive Assessment of Watershed  
Programs in India

Review Meeting

Program

Monday 23 July 2007

0930–1000 Registration

Session 1 Inaugural Session

  Chair   : CLL Gowda 
  Rapporteur : TK Sreedevi 

1015–1025 Welcome and objectives of the workshop SP Wani 

1025–1040 Watersheds for improving livelihoods A Santhi Kumari
  in Andhra Pradesh     

1040–1055 Inaugural address     CLL Gowda 

1055–1100 Vote of thanks     TK Sreedevi 

1100–1130 Photograph and tea/coffee break

Session II Technical Session I 

  Chair   : A Santhi Kumari
  Rapporteur : Rosana P Mula 

1130–1200  Update on the progress of the    SP Wani
  Comprehensive Assessment of 
  watershed impacts     

1200–1225 Meta analysis for assessing impacts   PK Joshi  
  of watershed programs in India

1225–1245 Potential to enhance productivity and  Piara Singh
  rainfall use efficiency in the watersheds 
  of India

1245–1300 Discussion

1300–1400 Lunch
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Session III Technical Session II 

  Chair  : Sandeep Dave 
  Rapporteur : KL Sahrawat

1400–1420 Institutions, policies and guidelines KV Raju
  for watershed management in India

1420–1440 Comparative study of institutional   TK Sreedevi
  mechanisms in select watershed 
  programs in India 

1440–1500 Discussion   

1500–1515 Tea/coffee break

Session IV Technical Session III 

  Chair   : PK Joshi 
  Rapporteur : Piara Singh 

1515–1535 Experiences in Sujala watershed Sandeep Dave
  programs for enhancing impact

1535–1555 Impact of watershed programs in Amita Shah  
  Central and Western India   

1555–1615 Impact of watershed programs in   Suresh Kumar
  South India 

1615–1635 Impact of watershed programs  KP Raverkar
  from Uttarakhand

1635–1655 Impact of watershed programs  GP Juyal 
  in high rainfall regions 

1655–1715 Impact of watershed programs   TK Bhati
  in arid regions 

1715–1820 Discussion

1830  Workshop dinner 
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Tuesday 24 July 2007

Session V Technical Session IV 

  Chair   : Amita Shah
  Rapporteur : S Marimuthu

0900–0930 Impact of NWDPRA program using PG Diwakar 
  remote sensing and GIS 

0930–0950 Monitoring and Evaluation (M&E):   Rosana P Mula
  Approach and Insights 

0950–1010 The impact of watershed intervention on P Pathak
  runoff, soil loss and environmental quality

1010–1030 Watershed case studies from    Farhet Shaheen
  Northeast India 

1030–1045 Tea/coffee break

Session VI Technical Session V  

  Chair   : S Meenakshi Sundaram
  Rapporteur : P Pathak 

1045–1105 Update on best-bet practices manual   YS Ramakrishna 

1105–1125 Experiences from Indo-German              Marcella D’souza
  watershed programs in Maharashtra    

1125–1145 Experiences from MPRLP   Jitendra Agrawal 

1145–1230 Discussion       

1230–1330 Lunch  

Session VII Technical Session VI

  Chair   : SP Wani  
  Rapporteur : RC Sachan 

1330–1530 Planning next steps for the CA:   PK Joshi, TK   
            Group discussion    Bhati, KV Raju, 

        GP Juyal, YS   
        Ramakrishna,
        PG Diwakar, 

        Amita Shah,   
        Suresh Kumar 

1530–1600 Tea/coffee break
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Session VIII Concluding Session

  Chair   : KV Raju 
  Rapporteur : AVR Kesava Rao 

Rapporteurs’ Reports 

1600–1605 Technical Session - I     Rosana P Mula 

1605–1610 Technical Session - II     KL Sahrawat 

1610–1615 Technical Session – III    Piara Singh

1615–1620 Technical Session – IV    S Marimuthu 

1620–1625 Technical Session – V    P Pathak

1625–1630 Technical Session – VI    RC Sachan

1630–1635 Vote of thanks     Piara Singh 
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Workshop on Impact of Watershed Management on 
Women and Vulnerable Groups

Program

Wednesday, 25 July 2007

0900-0925 Presenting on concept note on “Impact of Amita Shah
  watershed on women and vulnerable groups 

0925-0950 Women and watershed: Case of   Chhaya Datar
  Vadgaon Lakh

0950-1015 Harnessing gender power for improving TK Sreedevi
  livelihoods

1015-1030 Tea/Coffee

1030-1055 Understanding gender inclusiveness in Jyotsna Sitling
  watershed development through 
  reduction in drudgery of women: 
  A case study from Doon valley 
  watershed management project, 
  Uttarakhand, India

1055-1120 Losers and Gainers in a Watershed:   Shailendra
  Seva Mandirs

  Approach to bring equity through   Tiwari
  understanding power relations and 
  development of common lands

1120-1145 Promoting inclusiveness in watershed            Marcella D’Souza
  program

1145-1210 Women in watershed- the intended   Dharmistha
  client? Experiences from AKRSP(I).   Chauhan

1210-1235 Share the experiences of PRADAN  Saroj Mahapatra

1235-1300 Watershed development projects   Anand Vadivelu
  – Are they a panacea for development
  of dryland agrarian communities?

–Evidence from Karnataka

1300-1400 Lunch
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Workshop on Best-bet Options for Integrated 
Watershed Management

Program

Wednesday 25 July 2007

1400-1430 Overview of best-betpractices manual  YS Ramakrishna

1430-1500 Watershed planning (net planning)  Crispino Lobo

1500-1530 Tea/Coffee

1530-1600 Policies and guidelines    KV Raju

1600-1630 Drinking water and sanitation   D’Souza 7      
Marcella

in watershed    

Thursday 26 July 2007

0900-0930 Characterization of natural resource  YS Ramakrishna
  base (agroecological potential, water 
  balance etc.)

0930-1000 Knowledge-based entry point and other SP Wani
  novel options for rapport building

1000-1030 Soil and water conservation measures  P Pathak

1030-1100 Tea/Coffee

1100-1130 Farming systems in watersheds   BK Kakade 

1200-1200 Integrated nutrient management options SP Wani

1200-1230 Integrated pest management options  GV Ranga Rao
  including disease management for 
  crop production

1230-1300 Rehabilitation of degraded lands  TK Sreedevi

1300-1400 Lunch

1400-1430 Watersheds and livestock based   Peter    
  activities                Bezkorowajnyj

1430-1500 Use of remote sensing and GIS   PG Diwakar
  for monitoring and impact assessment

1530-1530 Tea/Coffee
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1530-1600 Diversification of land use and farming B Venkateswarlu
  systems

Friday 27 July 2007

0900-0930 Institutions and community-based NK Sanghi
  organizations in watersheds

0930-1000 Capacity building in watersheds  A Ravindra

1000-1030 Tea

1030-1100 Process of watershed selection    YS Ramakrishna

1100-1130 Sustainable cropping systems in   TK Bhati
  watersheds
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Annexure II

List of Invited Participants

Amita Shah     Phone :  (2717) 242366
Professor     Fax :  (2717) 242365
Gujarat Institute of Development   Email : amitagidr@gmail.com
Research, Gota Char Rasta
Ahmedabad  380 056
Gujarat

Anand Vadivelu    Phone :
Institute for Science and Economic   Fax :
Change, Nagarbhavi PO   Email : vadivelu@isec.ac.in
Bangalore 560 072
Karnataka

Bharadwaj PK     Phone :
Director     Fax :
Department of Land Resources   Email :
Nirmal Bhavan 
New Delhi 

Bhaskar Chatterjee     Phone : (011) 23062541
Additional Secretary     Fax : (011) 23062541
Department of Land Resources   Email :
Nirmal Bhavan 
New Delhi 

Bhati TK      Phone : (291) 2786584
Principal Scientist     Fax : (291) 2788706
Central Arid Zone Research Institute   Email : tkbhati@cazri.res.in
(CAZRI), Jodhpur 342 003
Rajasthan

Chhaya Datar      Phone : (022) 25563290
Tata Institute of Social Sciences   Fax      :
Opp: Deonar Bus Depot    E-mail  : chhayadatar@vsnl.net
Sion Trombay Road     
Mumbai 400 088

Crispino Lobo     Phone : (0241) 2450188 
Watershed Organization Trust (WOTR) Fax : (0241) 23078664 
Paryavaran, Behind Markey Yard  Email : info@wotr.org
Ahmednagar 414001
Maharashtra
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Dharmistha Chauhan    Phone :
Gender Resource Centre    Fax :
Block No. 2, Poly Technic Campus   E-mail :dharmisthac@gmail.com
Ambawadi
Ahmedabad 380 015, Gujarat

Diwakar PG     Phone : (080) 26713903
Head, RRSSC, ISRO    Fax : (080) 26718059
40th Main, Eashwar Nagar   Email : diwakar@isro.gov.in
Banashankari (Ring Road),
Bangalore 560 070, Karnataka

Joshi PK     Phone : (011) 25843036
Director     Fax : (011) 25842684 
National Centre for Agricultural Email : pkjoshi@ncap.res.in
Economics and Policy Research  
Library Avenue
Pusa, New Delhi 110 012 

Juyal GP      Phone : (135) 758564   
Head, Davison of Hydrology & Engg  Fax : (135) 754213
Central Soil Water Conservation Email : juyalgp@yahoo.co.in
Research and Training Institute CSWCRTI      
Dehradun 248 195, Uttarakhand

Jyotsna Sitling     Phone : (0135) 2762800
Project Director    Fax :
Livelihoods Improvement Project  E-Mail : jsitling@yahoo.com
for the Himalayas
188 Vasant Vihar, Phase - I
Dehradun 248 001, Uttarakhand

Kakade BK      Phone : (020)  25231661 
Vice President     Fax : (020)  25231662
BAIF Development Research Foundation E-Mail : bkkakade@baif.org.in
Dr Manibhai Desai Nagar
National Highway No. 4
Warje, Pune  411 029, Maharashtra

Kiran P Raverkar    Phone : (5944) 235397
Associate Professor    Fax : (5944) 235397
Dept. of Soil Science    Email : kiran253@sify.com
GB Pant University of Agriculture and 
Technology, Pantnagar 263 145
Dist. Udamsinghnagar
Uttarakhand
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Marcella D’Souza    Phone : (0241) 2450188 
Executive Director    Fax : (0241) 23078664 
Watershed Orginazation Trust (WOTR) Email : info@wotr.org
Paryavaran, Behind Markey Yard
Ahmednagar 414001
Maharashtra

Meenakshi Sundaram S    Phone : (080) 23604353
Visiting Professor     Fax :
NIAS      Email : meenakshi542003@  
Bangalore        yahoo.com
Karnataka

Pradhan B     Phone :
Joint Secretary     Fax :
Department of Land Resources   Email :
Nirmal Bhavan 
New Delhi 

Prem Narain      Phone : (011) 23382543
Joint Secretary     Fax : (011) 23381045
Department of Agriculture and   Email : pnarain@krishi.nic.in
Cooperation, Ministry of Agriculture 
Krishi Bhavan
New Delhi 110 001

Raju KV     Phone : (080) 23215468
Professor & Head, Ecological    Fax : (080) 23217008
Economics Unit, Institute For Social &   Email : kvraju@isec.ac.in
Economic Change (ISEC)
Nagarabhavi
Bangalore 560 072, Karnataka

Ramakrishna YS    Phone : (040) 24530177
Director     Fax : (040) 24531802
Central Research Institute for Dryland  Email : Ramakrishna.ys@
Agriculture (CRIDA)       crida.ernet.in
Santhoshnagar 
Hyderabad 500 059, AP

Rao KV     Phone : (040) 24530161   
Senior Scientist (Soil and Water    Extn 208
Conservation Engineering)   Fax : (040) 24531802
Central Research Institute for Dryland  Email : mlkv33@yahoo.co.in
Agriculture (CRIDA)
Santhoshnagar, Hyderabad 500 059
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Rath B      Phone : 011) 23782161
Dy. Commissioner (WM)   Fax : (011) 23384243
Ministry of Agriculture   Email : brath_v@yahoo.com
Government of India
Dept. of Agric. & Cooperation
109 B, Wing Shastri Bhawan
New Delhi

Ravindra A     Phone : (040) 27015295 
Secretary/Executive Director   Fax : (040) 27018581
Watershed Support Services and  Email : wassan@eth.net
Activities Network (WASSAN)
12-13-452, Street No. 1
Tarnaka, Secunderabad  500 017
Andhra Pradesh 

Sandeep Dave      Phone :  (080) 22129601
Commissioner      Fax :  (080) 22100665
Watershed Development Dept   Email :  sujala@vsnl.net
Sujala Watershed project 
7th Floor, KHB Building
Cauvery Bhavan, Kempegowda Road
Bangalore 560 009, Karnataka

Sanghi NK     Phone : (040) 27015295 
Advisor      Fax : (040) 27018581
Watershed Support Services and  Email : nksanghi@yahoo.com
Activities Network (WASSAN)
12-13-452, Street No. 1
Tarnaka, Secunderabad – 500 017
Andhra Pradesh 

Santhi Kumari, A IAS    Phone : (040) 23296790
Commissioner     Fax : (040) 23243518
Rural Development     Email : comm_rd@ap.gov.in
H. No. 5.10.192, 2nd and 5th Floor
Hermitage Complex, Huda Bhavan
Hill Fort Road, Saifabad
Hyderabad 500 004
Andhra Pradesh 
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Saroj Mahapatra     Phone :
PRADAN     Fax :
3 Local Shopping Center    E-mail : sarojmahapatra@  
Niti Bagh        pradan.net
New Delhi 110049

Shailendra Tewari     Phone : (0294) 2451041
Seva Mandir      Fax :
Old Fatehpura Road    E-mail: dir_dwsc@datainfosys.
net
Udaipur 313004
Rajasthan

Shiyani RL     Phone : (285) 2672080
Professor & Head    Fax : (285) 2672004
Department of Agricultural Economics Email : rlshiyani@yahoo.com
Junagadh Agricultural University 
Junagadh 362001
Gujarat

Shruti      Phone : (020) 25880786 
SOPPECOM    Fax : (020) 25886542
16 Kale Park Someshwarwadi Road  Email : shrutivispute@
Pashan, Pune 411008       yahoo.co.uk
Maharashtra

Suresh Kumar     Phone : (422) 6611439
Centre for Agrl. & Rural Development Fax : (422) 6611239
Studies(CARDS)    Email : kpwtc@vsnl.com
Tamil Nadu Agricultural University
Coimbatore 641 003
Tamil Nadu

Tewari LK     Phone : (011) 23782161
Addl. Commissioner (RFS)   Fax : (011) 23382383
1-5/2006 RFS-III (Part 2)   Email :
Government of India
Ministry of Agric. & Cooperation
Krishi Bhawan
New Delhi

Tirupathaiah K IFS    Phone : (040) 23298979
Special  Commissioner (PMU)   Fax : (040) 23210411
Office of Commissioner, Rural  Email : pmuaprlp@hotmail.com
Development
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H. No. 5.10.192, 2nd and 5th Floor
Hermitage Complex, Huda Bhavan
Hill Fort Road, Saifabad
Hyderabad 500 004

Usha Ahuza     Phone : (011) 25847628 
Senior Scientist    Fax : (011) 25842684 
National Centre for Agricultural Email :
Economics and Policy Research  
Library Avenue, Pusa
New Delhi 110 012 

Vasudha Pangare   Phone : (020) 22953409
World Water Institute   Fax : (020) 22953409
6, Pendtium Classic    Email : pangare@vsnl.net
NDA Pashan Road
Bavdhan, Pune 411 021
Maharashtra

Venkatesan V     Phone :
Director     Fax :
Ministry of Rural Development  Email :
Department of Land Resources    
Nirmal Bhavan 
New Delhi 

ICRISAT Staff     Phone : (040) 30713071  
      Fax : (040) 30713074,   
         30713075 
      Email : icrisat@cgiar.org

Balaji V     Phone : Extn. 2205   
Head       Email : v.balaji@cgiar.org
Knowledge Management and Sharing

Bantilan C      Phone : Extn. 2517
Global Theme Leader     Email : c.bantilan@cgiar.org
GT on Markets Policy and Impacts

David Hoisington    Phone : Extn. 2366
Global Theme Leader    Email : d.hoisington@cgiar.org
GT on Biotechnology

Dar WD     Phone : Extn. 2222  
Director General    Email : w.dar@cgiar.org
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Farhet Shaheen     Phone :
Visiting Scientist     Email : fashaheen@rediffmail.
GT on Agroecosystems      com

Gowda CLL     Phone : Extn. 2354   
Global Theme Leader    Email : c.gowda@cgiar.org
GT on Crop Improvement

Keatinge Dyno     Phone : Extn. 2221
Deputy Director General (Research)  Email : d.keatinge@cgiar.org

Kesava Rao AVR    Phone : Extn. 2506
Scientist (Agrometeorology)   Email : k.rao@cgiar.org 
GT on Agroecosystems

Marimuthu S      Phone : Extn. 2438
Scientist      Email : s.marimuthu@cgiar.org
GT on Agroecosystems

Nagaraj IR      Phone : Extn. 2194
Director, Human Resources and   Email : i.nagaraj@cgiar.org
Operations Human Resources Services

Navarro Rex L     Phone : Extn. 2223
Director of Communication &   Email : rex.navarro@cgiar.org
Special Assistant to the
Director General

Piara Singh     Phone : Extn. 2334
Principal Scientist (Soil Science)  Email : p.singh@cgiar.org
GT on Agroecosystems 

Pathak P      Phone : Extn. 2337   
Principal Scientist     Email : p.pathak@cgiar.org
(Soil and Water Mgmt)
GT on Agroecosystems 

Rajesh Agrawal     Phone : Extn. 2218
Director (Finance)    Email : r.agrawal@cgiar.org 
Finance Division

Rangarao GV    Phone : Extn. 2598   
Special Project Scientist (IPM)  Email : g.rangarao@cgiar.org
GT on Crop Improvement

Rosana P Mula    Phone : Extn. 2317
Special Project Scientist (Post Doctoral) Email : r.mula@cgiar.org 
GT on Agroecosystems



52
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Visiting Scientist    E-mail : r.srivastava@cgiar.org
GT on Agroecosystems

Sachan Ramesh     Phone : Extn: 2473
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