
OUTLINES THE CONCEPT AND PRINCIPLES OF WATER HARVESTING FOR 
GROUNDWATER MANAGEMENT FOR AN INTERNATIONAL AUDIENCE, AND LOOKS AT 
THE POSITIVES AND NEGATIVES SURROUNDING WATER HARVESTING TECHNOLOGIES

This book is the first to fully outline the concept and principles of water harvesting for 
groundwater management for a global audience. It offers guidance to academics, students 
and researchers on effective water harvesting approaches for groundwater recharge, and 
educates them on the risks associated with managed aquifer recharge, as well as the causes 
of success or failure of particular management strategies, and demand management strategies 
and tools. The book is helpful to water managers, administrators, and professionals, to 
make decisions to allocate resources; developing innovative cost-effective measures and 
approaches to achieve demand-supply balance. The book provides readers with an 
overview of the historical evolution of water harvesting for groundwater recharge. It looks at 
the benefits and gaps in knowledge, their implementation and funding strategies, and public 
participation. It also assesses the strengths, weaknesses, opportunities, and threats (SWOT) 
of water harvesting technologies.

Water Harvesting for Groundwater Management: Issues, Perspectives, Scope, and Challenges 
offers chapters covering: issues on water harvesting and water security; mega-trends that 
impact water security; groundwater occurrence, availability, and recharge-ability; phases of 
water harvesting systems; SWOT analysis of water harvesting systems; case studies and 
short examples of implementing water harvesting; scope of water harvesting for GWM strategies; 
guidelines to make water harvesting helpful and meaningful for GWM; and more.

Summarizes the theories and applications of water harvesting for groundwater 
management for a world audience

Offers guidance on effective water harvesting approaches for groundwater recharge, 
managed aquifer recharge, and successful water management strategies

Evaluates the strengths, weaknesses, opportunities, and threats (SWOT) of water 
harvesting technologies

Water Harvesting for Groundwater Management: Issues, Perspectives, Scope, and Challenges 
is an excellent resource for water management professionals working with water harvesting 
technologies, and will be of great interest to water managers, administrators, professionals, 
academics and researchers working in water management.

The late was an Experienced Advisor and Independent Consultant 
on Water and the Environment. Dr. Datta held many coveted senior level positions, and he 
was former Project Director, Professor and Principal Scientist at the Indian Agricultural 
Research Institute. He was educated (M.Sc., Ph.D.) at the Indian Institute of Technology, Kanpur.

Cover Design: Wiley
Cover Image: © NosUA/iStock.com

www.wiley.com/wiley-blackwell

WILEY Blackwell Also available 
as an e-book

ISBN 978-1-119-47190-5
9781119471905

9 781119 471905

NosUA/iStock.com
http://www.wiley.com/wiley-blackwell


Contents

Editor's Note - October 2018 ix
Series Editor Foreword - Challenges in Water Management xi 
Foreword xiii
Preface xv
Acknowledgments xix

1 Introduction: Issues in Water Harvesting and Water Security 7
1.1 Concept/Principles of Water Harvesting and Water Security 7
1.2 Food-Water-Energy Nexus 8
1.3 Climate Forcing Environmental Impacts (Floods and Droughts) 13
1.4 Water Security 16

2 Mega-Trends that Impact Water Security 19
2.1 Global Population Growth and Water Availability 19
2.2 Increased Demand for Water, Food, and Energy 22
2.3 Anticipated Climate Change 23

3 Groundwater Occurrence, Availability, and Rechargeability 35
3.1 Groundwater Provenance, Recharge, Residence Time, and Pollution 

Characteristics 35
3.2 Identifying Groundwater Recharge Zones 64

4 Phases of Water Harvesting Systems 73
4.1 History of Water Harvesting Practices 73
4.2 Phases of Water Harvesting Systems in India 74
4.3 Methods of Rainwater Harvesting 76

5 Case Studies of Implementing Water Harvesting 97
5.1 International Scenario 97
5.2 Successes of Water Harvesting 99
5.3 Failures of Water Harvesting 105

6 SWOT Analysis of Water Harvesting Systems 111
6.1 Strengths of WHS - Local-Level Benefits 111
6.2 Weaknesses of WHS - Negative Impacts 114



6.3 Issues/Limitations/Questions that Need Attention 120
6.4 Opportunities for Revival of WHS 125
6.5 Threats to WHS in India 129

7 Challenges Associated with Water Harvesting 133
7.1 Water Bodies and Associated Problems and Challenges 133
7.2 Land Encroachments, Land Grabbing, Water Pollution, and Other Issues 134
7.3 Risks Associated with Managed Aquifer Recharge 137

8 Scope of Water Harvesting for Groundwater Management Strategies 141
8.1 Scope of Water Harvesting as Part of Groundwater Management 141
8.2 Groundwater Management and Sustainability Issues 142
8.3 The Missing Elements in Groundwater Management 149

9 Guidelines to Make Water Harvesting Helpful and Meaningful 
for Groundwater Management 155

9.1 Groundwater Augmentation Approaches 155
9.2 Behavioral Change for Groundwater Governance 160
9.3 Ethical Issues in Groundwater Governance and Use 167
9.4 Role of Geoscientists 169
9.5 Role of Media 170
9.6 Guidelines for Rainwater Harvesting Projects 171

10 Concluding Remarks 175
10.1 Scope of Rainwater Harvesting 175
10.2 Economic Evaluation of Water Harvesting Systems 176
10.3 Scale Considerations 176
10.4 Advantages and Disadvantages of RWH for Groundwater Recharge 177
10.5 Practical Suggestions for Efficient Water Harvesting 177

Glossary of Terms 185
Index 193


