
 
 

 

47 Page 47-51 © MANTECH PUBLICATIONS 2020. All Rights Reserved 

 

Journal of Water Resource Engineering and Pollution Studies 

Volume 5, Issue 2, May- August, 2020 

 

ISSN No. 2457-0095 (Online)z Building Resilience: Integrated Watershed Management for 

Rural Water Security 

 

Dr. Ramesh V. Kulkarni 

Associate Professor 

Department of Civil Engineering 

Green Valley Institute of Technology 

Email: rkulkarni@gvit.edu.in 

 

Asha Menon 

M.Tech Scholar 

Department of Water Resources 

Green Valley Institute of Technology 

Email: ashamenon@gvit.edu.in 

 

Abstract 

Integrated Watershed Management (IWM) offers a transformative 

solution for ensuring rural water security through a holistic approach 

that combines hydrology, ecology, and community participation. This 

paper explores the principles, practices, and benefits of IWM, with a 

focus on rural India. By evaluating case studies, key policy frameworks, 

and successful implementation strategies, the study highlights how 

integrating soil and water conservation, afforestation, rainwater 

harvesting, and livelihood support activities can rejuvenate watersheds 

and restore the rural water economy. The role of stakeholder 

engagement, geospatial tools, and government schemes is critically 

analyzed to propose a replicable IWM model. 
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Water scarcity continues to plague rural communities in semi-arid and drought-prone 

areas. In India, over 60% of agriculture relies on rainfall, making rural water security a 

pressing challenge. Integrated Watershed Management (IWM) is an approach that 

addresses the interdependent elements of land, water, and community needs. IWM seeks 

to improve resource conservation and productivity by managing natural resources within 

a defined watershed boundary. This method incorporates soil conservation, water 

harvesting, sustainable farming, reforestation, and active community involvement. 

PRINCIPLES OF INTEGRATED WATERSHED MANAGEMENT 

IWM is built upon the principles of sustainable development, participatory planning, 

equity, and scientific management. The major components include: (1) treating the 

watershed from ridge to valley, (2) promoting in-situ moisture conservation and 

groundwater recharge, (3) adopting land use based on capability classification, and (4) 

ensuring convergence of activities with existing rural development schemes. This 

integrated approach leads to ecological balance, increased agricultural productivity, and 

socio-economic development. 

COMPONENTS OF IWM 

Soil And Water Conservation 

Soil erosion leads to land degradation and reduced water retention capacity. Techniques 

such as contour bunding, trenching, terracing, and vegetative barriers are applied to 

reduce runoff and enhance infiltration. These methods preserve topsoil and increase 

water availability for crops. 

Rainwater Harvesting 

Capturing rainwater through farm ponds, percolation tanks, and check dams is central to 

IWM. These structures store runoff and facilitate groundwater recharge. Efficient 

rainwater harvesting ensures water availability during dry spells. 

Afforestation And Agroforestry 



 
 

 

49 Page 47-51 © MANTECH PUBLICATIONS 2020. All Rights Reserved 

 

Journal of Water Resource Engineering and Pollution Studies 

Volume 5, Issue 2, May- August, 2020 

 

ISSN No. 2457-0095 (Online)z Planting native trees and promoting agroforestry stabilizes the soil, increases moisture 

retention, and restores local biodiversity. Tree plantation on bunds and degraded lands 

plays a vital role in ecological sustainability. 

Livelihood Enhancement 

IWM integrates income-generating activities such as horticulture, animal husbandry, and 

vermicomposting to improve household incomes and reduce pressure on land resources. 

KEY IWM INTERVENTIONS AND OUTCOMES 

Intervention Description Outcome 

Contour Bunding Earthen embankments 

along contours to reduce 

soil erosion 

Improved moisture 

retention 

Check Dams Small barriers across 

streams to harvest runoff 

Raised groundwater levels 

Farm Ponds On-farm water storage 

structures 

Improved water access for 

irrigation 

Agroforestry Integration of trees with 

crops and livestock 

Increased resilience and 

income 

Community Mobilization Formation of user groups 

and SHGs 

Improved participation and 

sustainability 

*Table 1: Key watershed interventions and associated outcomes. These interventions 

together enhance water security and livelihood options.* 

CASE STUDY: HIWARE BAZAR, MAHARASHTRA 

Hiware Bazar, a village in Ahmednagar district, Maharashtra, is a classic example of 

successful IWM. Once drought-stricken, the village revived its economy through 

watershed activities such as trenching, water harvesting, and afforestation. Community 

participation was pivotal, and over 70% of the villagers switched to water-efficient 

cropping. The water table rose significantly, and reverse migration was observed. The 

village is now water self-sufficient and economically prosperous. 
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India’s Integrated Watershed Management Programme (IWMP), now a component of 

the Pradhan Mantri Krishi Sinchayee Yojana (PMKSY), has been instrumental in 

promoting IWM across 28 states. The Mahatma Gandhi National Rural Employment 

Guarantee Scheme (MGNREGS) supports labor-intensive watershed works. 

Convergence of schemes ensures effective utilization of funds and resources. 

ROLE OF TECHNOLOGY IN WATERSHED PLANNING 

Remote sensing, GIS, and drone surveys facilitate precise mapping and monitoring of 

watershed interventions. Software tools like WATEM/Sedem and SWAT help model 

hydrological responses. These tools assist planners in designing optimal structures and 

evaluating impact, thereby enhancing transparency and accountability. 

CHALLENGES IN IMPLEMENTATION 

Despite proven benefits, IWM faces several barriers such as: (1) fragmented institutional 

structures, (2) lack of technical capacity at the grassroots, (3) seasonal migration, and (4) 

absence of real-time data for planning. Addressing these requires better training, 

monitoring mechanisms, and policy coherence. 

CONCLUSION 

Integrated Watershed Management presents a holistic, inclusive, and sustainable path to 

achieving rural water security. It not only enhances water availability but also promotes 

livelihoods, environmental conservation, and community empowerment. Replicating 

such models across rural landscapes can transform India's water-stressed regions into 

resilient and thriving communities. 
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