
 
 
 

89 Page 89-92 © MANTECH PUBLICATIONS 2017. All Rights Reserved 

 

International Journal of Advance Civil Engineering and Technology 

Volume 2, Issue 2, May-August, 2017 

 
Innovative Water Harvesting Structures For Sustainable 

Development In Hilly And Rural Terrains 

 

Dr. Meenal Patil 

Associate Professor 

Department of Civil Engineering 

Green Valley Institute of Technology, Dehradun 

Email: meenal.patil@gvit.edu.in 

 

Mr. Ankit Sharma 

Research Scholar 

Department of Environmental Engineering 

Mountain State University, Shimla 

Email: ankit.sharma@msu.ac.in 

 

Abstract 

Water harvesting is a critical technique for ensuring water availability in 

hilly and rural terrains, especially where conventional water supply 

methods are inadequate. This paper explores various traditional and 

modern water harvesting structures, their design, and their role in 

promoting groundwater recharge, sustainable agriculture, and water 

security. A comparative analysis of these systems in different 

topographies and climatic conditions is presented, along with a 

discussion on material use, cost, community involvement, and integration 

with watershed management programs. This study underscores the need 

for customized, decentralized approaches tailored to the needs of local 

communities. 
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INTRODUCTION 

Water scarcity remains one of the most 

pressing issues in rural and hilly 

regions, especially during dry spells. 

Water harvesting structures offer an 

economical and sustainable way of 

capturing and conserving rainwater. 

These systems not only mitigate the 

effects of drought but also enhance 

groundwater recharge and support rural 

livelihoods. 

 

WATER HARVESTING 

STRUCTURES 

Traditional Methods 

Traditional water harvesting techniques 

such as kunds, naulas, and johads have 

been practiced in Indian villages for 

centuries. These methods are often site-

specific, environmentally friendly, and 

built using local materials. 

 

Modern Techniques 

Contemporary water harvesting systems 

include contour trenches, check dams, 

percolation tanks, and ferrocement 

tanks. These systems are scientifically 

designed to maximize runoff capture 

and recharge. 

 

DESIGN CONSIDERATIONS 

Topographical Suitability 

In hilly terrains, runoff is high due to 

steep slopes. Structures like contour 

bunds and check dams are more 

effective in these areas. Flat rural 

terrains benefit more from farm ponds 

and recharge shafts. 

 

 

 

 

Materials and Costs 

Material selection is key to the 

longevity of these structures. A cost-

benefit analysis shows that locally 

available stone masonry, reinforced 

concrete, or earthen bunds are most 

economical. 

 

Table: 1 Comparison of Water 

Harvesting Structures in Hilly and 

Rural Areas 
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CASE STUDIES 

Several successful water harvesting 

projects in Himachal Pradesh and 

Uttarakhand demonstrate the 

effectiveness of localized structures. For 

instance, community-built check dams 

in Almora district led to a 40% increase 

in agricultural yield due to improved 

water retention. 

 

COMMUNITY INVOLVEMENT 

AND POLICY SUPPORT 

Sustainable water harvesting relies 

heavily on community participation. 

Capacity building, training programs, 

and incentives are critical. Government 

initiatives such as MGNREGA and Jal 

Shakti Abhiyan support rural water 

infrastructure development. 

 

 

CHALLENGES AND 

RECOMMENDATIONS 

Challenges include inadequate funding, 

lack of technical know-how, and neglect 

of maintenance. It is recommended to 

integrate water harvesting with 

watershed development plans, ensure 

community ownership, and adopt GIS 

tools for site selection. 

 

CONCLUSION 

Water harvesting structures are a vital 

solution for addressing water scarcity in 

hilly and rural areas. Their design must 
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align with topographical, hydrological, 

and socio-economic factors. Traditional 

knowledge and modern engineering 

should be merged to develop resilient 

systems. Proper policy backing and 

community involvement are essential to 

sustain these initiatives. Future 

strategies should include climate-

adaptive planning and smart monitoring 

technologies. 
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