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Foreword

It is widely acknowledged that sustainable development of
societies is closely related to the management of water
resources by various countries. Global convention has ac-

cordingly recognized watershed management as a necessary re-
sponsible action by the governments.

The Government of India has been deploying considerable re-
sources in different watershed development programmes since
the mid-1960s. A recent evaluation by the Ministry of Rural
Development has brought to light some critical gaps, which limit
the efficacy of watershed management initiatives in India.

One of the critical gap areas identified is reliable and accu-
rate scientific database, especially on small watersheds. The De-
partment of Science and Technology had initiated a coordinated
programme on ‘Hydrology of Small Watershed’ as early as 1997.
The Ministry of Rural Development has recently issued com-
mon guidelines for integrated watershed management in 2007.
There is an emphasis on technical requirement and for consid-
eration of feasibility of appropriate biophysical measures for
applications in small watersheds.

Hydrology of Small Watersheds has captured the experience and
lessons learnt from the DST’s (Department of Science and Tech-
nology’s)  coordinated programme on ‘Hydrology of Small Wa-
tersheds’. Information contained in the book may find valuable
use in the formulation of common guidelines for the development
of viable small watersheds. I compliment my colleagues who par-
ticipated in this important programme. Let me hope that the in-
formation contained in the book would prove useful.

(T Ramasami)
Secretary, Department of Science and Technology,

Ministry of Science and Technology, Government of India





Preface

The term ‘watershed’ is supposed to have originated from
the German terminology ‘wassersheide’—‘wasser’
meaning water and ‘scheide’ meaning the divide or part-

ing between two rivers. Watershed is a natural integrator of all
hydrologic processes within its boundaries, and therefore, a well-
accepted unit for scientific management of soil and water. The
land, water and bio-resources of a watershed, including the
energy regime, are highly interrelated and require an integrated
management strategy. Watershed management by definition in-
tegrates all the natural aspects of the land and water resources
of the watershed, physical behaviour and quality of land and
water, including surface water and groundwater. It also takes
care of the spatial variation of resources and demands.

In the National Water Policy 2002, integrated watershed man-
agement has been recognized as the approach for development,
management, and conservation of natural resources. Although
the role of technologies has been spelt in the policy, the mecha-
nism to achieve the goal is inadequate. Consequently, the
National Watershed Management Guidelines issued by the
Ministry of Rural Development and Agriculture have little
scientific input and consideration, leading to unsustainable
interventions.

In the context of the above requirements of a watershed man-
agement programme, the NRDMS (Natural Resources Data
Management System) Division of the DST (Department of
Science and Technology) has supported several academic and
R&D (research and development) institutions of national repute
with projects specially focusing towards the need of land and
water resources sectors in local-level planning. One of such
projects is the nationally coordinated ‘Hydrology of Small Wa-
tersheds’. The project was launched in 1997 on a long term-
basis in humid, sub-humid, arid and sub-arid agro-climate



regions of the country. Selecting a pair of treated and untreated
small watersheds (about 10 km2), hydrological characteristics
of small watersheds typical of the above agro-climate regions
and impact of on-site and off-site soil and water conservation
management intervention on the hydrology have been studied.
Out of the projects, the lessons learnt include the following.
P At small watershed level precipitation, evapotranspiration and

streamflow are the minimum parameters to be measured for
estimating water balance, which should be a part of any sus-
tainable watershed development and management plan.

P Standardization is required in terms of instruments required
for measurement and methodology and frequency of data
collection.

P Standardized methodology is needed for watershed-level
database development and for management information
generation.

P Bio-physical indicators need to be developed for watershed
monitoring.

It has been felt that the scientific understanding of small
watershed management should be a part of the watershed man-
agement guidelines. The focus of the programme has been on
technological capacity building of the PIAs (project implemen-
tation agencies). We hope the book summarizing the experience
and the examples in five different agro-climatic regions would
be helpful to the stakeholders of the national watershed man-
agement programmes.

P V Seethapathi
D Dutta

R Siva Kumar
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