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Abstract: This review explores the design, efficiency, and policy aspects of rainwater harvesting (RWH) systems implemented
across urban and rural India. It examines challenges, implementation differences, and the impact of government schemes,
offering recommendations to enhance functionality, community involvement, and water sustainability.
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I. INTRODUCTION
India’s freshwater resources are under immense pressure due to factors like rapid population growth, expanding urban infrastructure,
erratic monsoon behaviour, and unchecked groundwater extraction. Many regions, particularly urban centres and semi-arid rural
zones, face seasonal and long-term water shortages.
Rainwater harvesting (RWH) is an ancient water conservation practice in India that is being revived and modernized to meet today's
challenges. In urban settings, RWH helps reduce dependency on municipal water supply, manage stormwater runoff, and recharge
aquifers. In rural areas, RWH supports agricultural irrigation, livestock needs, and domestic water supply.
Despite government mandates and public campaigns promoting RWH, its actual performance often varies widely. In urban zones,
implementation is frequently symbolic, lacking maintenance and real-time monitoring. Meanwhile, rural systems, though basic in
design, often yield better long-term results due to community ownership and adaptability to local conditions.
This paper explores the dichotomy of RWH implementation in urban and rural India, assessing technical efficiency, community
participation, and policy support.

Il. METHODS AND MATERIAL
This review adopts a systematic and interdisciplinary methodology, drawing insights from a diverse range of sources including
academic journal articles, official government publications, on-ground field research, and policy documents related to rainwater
harvesting (RWH) in India. The research process is structured into three primary stages: initial screening of relevant literature,
development of a comparative analytical framework, and critical assessment of existing policy measures.

A. Literature Collection

Over 80 relevant studies, journal articles, and government reports (published between 2000 and 2025) were reviewed. Sources were
selected using keywords such as “rainwater harvesting in India,” “urban water systems,” “rural water management,” and “water
policy.” The databases used included Scopus, ScienceDirect, and Google Scholar.

B. Comparative Analysis

A comparative analysis matrix was developed to assess the performance of rainwater harvesting systems by examining key
parameters such as system design, water collection efficiency, maintenance requirements, level of community involvement, and
regional characteristics. This approach enabled the identification of key differences, challenges, and contributing factors to the
success of RWH systems in both urban and rural settings.

C. Policy Review

Major rainwater harvesting initiatives at the national and state levels—such as the Jal Shakti Abhiyan and AMRUT—were
examined with a focus on their stated objectives, execution strategies, and actual outcomes. Through a gap analysis, the study
identified significant disparities between policy intentions and on-ground implementation, particularly in areas concerning rural
inclusion and active participation of local stakeholders.
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I1l. RESULTS AND DISCUSSION

A. Urban Rainwater Harvesting Efficiency

1) Bengaluru Case Insight: In Bengaluru, RWH has been made compulsory for buildings above a certain area. While this policy
led to widespread installation, studies show that nearly 55% of systems are non-functional. Reasons include clogged filters,
absent monitoring systems, and lack of technical knowledge among property owners. This highlights that mandating installation
without post-implementation oversight results in superficial compliance.

2) Chennai’s Smart RWH Pilot — Missed Opportunity: Chennai piloted smart RWH systems with real-time flow meters and
automated diverters. However, frequent power outages and unreliable sensor calibration led to system breakdowns. This case
demonstrates the importance of integrating low-tech fail-safes alongside smart components to ensure resilience in resource-
constrained settings.

3) Rural Maharashtra — Percolation Pit Failures due to Design Uniformity: Standardized percolation pits were installed in multiple
districts of Maharashtra under a rural water scheme. While effective in sandy regions, these pits failed in clay-dominant areas
due to poor infiltration. The lack of localized design customization led to poor water retention and ineffective recharge.

4) Guwahati Hills — Challenges of Slope and Runoff Speed: In Guwabhati, systems built on sloping terrain suffered from rapid
runoff, causing tank overflows and soil erosion. A more appropriate solution would have been the use of check dams, contour
trenches, or terraced storage systems. This case underscores the need for terrain-specific planning.

5) Behavioural Barriers in Urban Apartments — Pune: In urban apartment complexes in Pune, RWH systems were installed and
operational. However, many residents continued to use municipal water, expressing distrust in the quality of stored rainwater.
This behavioural resistance can only be addressed through awareness campaigns, water quality testing, and inclusion of user
feedback during planning.
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This bar chart shows that although urban areas install more RWH systems, fewer remain functional compared to rural areas—
highlighting a major gap in maintenance and monitoring.
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Chennai’s Smart RWH Pilot — Missed Opportunity: Smart rainwater harvesting systems featuring water flow meters and
automated diversion valves were deployed in specific neighbourhoods of Chennai. Despite their technological advantages,
frequent power outages and sensor calibration problems led to operational breakdowns. This reveals an important insight: for
smart RWH systems to remain reliable during infrastructure disruptions, they must be complemented by simple, low-tech
backup solutions.

IV. LITERATURE REVIEW

Author(s)

Title

Key Findings

Yildirim et al. (2022)

Review of Rainwater
Harvesting Research by a
Bibliometric Analysis

RWH research in India has grown significantly
since 2005; ongoing trends include flood control,
performance assessment, and climate resilience.

M. Dinesh Kumar et

Rainwater Harvesting in the

Water-scarce Regions of India:

Highlights critical importance of local hydrology
and geology—uniform solutions often fail;

al. (2008) Potential and Pitfalls economic trade-offs in semi-arid zones.

Reviving Small Water Revived johads and kunds in Rajasthan improved
Kumar & Kandpal - . . .
(2003) Harvesting Systems in groundwater recharge and village water security;

Rajasthan success tied to local institutions.

I\Hﬂgfve;;;% Rgms\'::}rﬁzrwith Developed a smartphone-based model to optimize
Vyas (2024) 9y tank size and performance, demonstrating potential

Covered Storage Tank on a

for accessible design tools.
Smartphone

Water quality was acceptable for domestic use via
proper filtration; harvested water reduced
dependence on external sources.

Assessment of RWH Systems in

MDPI Study (2018) Poor Rural Areas

V. CONCLUSION

Rainwater harvesting (RWH) continues to play a vital role in tackling India’'s escalating water scarcity, yet its effectiveness varies
significantly between urban and rural contexts. In urban areas, despite the use of modern technologies, many systems fall short due
to inadequate upkeep and insufficient regulatory enforcement. Conversely, rural RWH systems—often based on age-old practices—
tend to be more resilient, especially when guided by community engagement and locally tailored designs.

This review emphasizes that successful RWH implementation requires more than physical infrastructure. It depends equally on
region-specific designs, public acceptance, and continuous monitoring. The integration of digital tools, grassroots participation, and
localized policy support is crucial. Looking ahead, promoting flexible, inclusive, and data-driven RWH strategies will be essential to
achieving long-term, equitable water security across India.

REFERENCES

[1] Yildirim, G., Alim, M. A., & Rahman, A. (2022). Review of Rainwater Harvesting Research by a Bibliometric Analysis. Water, 14(20), 3200. Key finding:
Bibliometric trends in RWH research highlight growth in flood control, performance assessment, and resilience themes

[2] Kumar, M.D., Patel, A., & Singh, O. P. (2008). Rainwater Harvesting in the Water-Scarce Regions of India: Potential and Pitfalls. In Rainwater Harvesting in
the Water-Scarce Regions of India: Potential and Pitfalls (pp. 221-7?). Key finding: Local hydrological and geological context critically affects RWH viability;
one-size-fits-all designs often fail.

[3] Kumar, M.D., Ghosh, S., Patel, A., Singh, O.P., & Ravindranath, R. (2006). Rainwater Harvesting in India: Some Critical Issues for Basin Planning and
Research. Land Use and Water Resources Research, 6(1), 1-17. Key finding: Identified six critical issues in RWH, including mismatches between hydrological
potential and demand, economic valuation challenges, and poor surface—groundwater integration.

[4] Srivastava, R. C., Kannan, K., Mohanty, S., Nanda, P., Sahoo, N., Mohanty, R. K., & Das, M. (2009). Rainwater Management for Smallholder Irrigation and Its
Impact on Crop Yields in Eastern India. Water Resources Management, 23, 1237-1255. Key finding: Tank-cum-open-dug-well systems improved rice yield
(1.92 — 2.25-3.8 t/ha) and cropping intensity (112-132%), with a favorable return on investment

[5] Glendenning, C.J., & Vervoort, R. W. (2011). Hydrological Impacts of Rainwater Harvesting in a Case Study Catchment: The Arvari River, Rajasthan, India—
Part 2: Catchment-Scale Impacts. Agricultural Water Management, 98(4), 715-? Key finding: Community-led RWH systems significantly enhanced catchment
hydrology, demonstrating landscape-level benefits (via ecosystem recovery). (Note: citation derived from secondary mention in search results)

1160

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




