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Welcome to SARNET-2025

It is a matter of great pride and pleasure to welcome all the participants to the 3rd International
Conference of the South Asia Rainwater Network (SARNET), “CONSERVING BLUE
DIAMONDS”: Creating Climate Resilience through Rainwater Conservation & Management” being
held in Lahore, Pakistan, on 23—-24 September 2025.

Rainwater Harvesting (RWH) is one of the most practical and time-tested solutions to the growing
challenges of water scarcity, climate change, and flash flood management. With erratic rainfall
patterns and rising urban demands, the need to integrate RWH into our policies, practices, and
communities has never been more urgent.

This conference provides an invaluable platform to share knowledge, research, and practical
experiences from across South Asia and beyond. It brings together experts, practitioners,
policymakers, academia, and civil society to explore innovative approaches and strengthen cooperation
for a water-secure and climate-resilient future at the National & Regional level.

I extend my deepest gratitude to our Guests of honor, Conference Chairs and the distinguished
speakers for lending their time and expertise. I am equally thankful to the committee members, (Mr.
Han Heijen, Mrs. Dr. Tanuja, Dr. Saqib Nawaz, Dr. Khalid Mahmood and specifically Mrs.
Dhanushi), volunteers of the University of Punjab and respected participants whose commitment
ensures the success of this forum. A very special acknowledgment goes to our partner organization,
Shehersaaz and in particularly its ED Ms. Almas Shakoor and Program officer Ms. Alina Islam,
for their untiring efforts and support towards happening of the event.

I am confident that the deliberations and exchanges during this conference will inspire innovative
action and lasting partnerships in the field of Rainwater Harvesting in the region, particularly in
Pakistan.

With best wishes for a successful and impactful event.

Il @ | Engr. Syed Zaheer Hussain Gardezi

Conference Chairperson

3rd - INTERNATIONAL CONFERENCE CONSERVING BLUE DIAMONDS
Creating Climate Resilience Through Rainwater Conservation & Management
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Message from Co-Chair (Management)

On behalf of the organizing committee, I’m thrilled to welcome you to the conference. During the two
days of the conference, we’ll explore pioneering research, policy innovations, and practical solutions
that address the most pressing challenges in Rainwater harvesting and management, to build climate
resilience in Pakistan.

We launched SARNET to foster a vibrant, specialized community of researchers, practitioners, and
policymakers across the South Asia region. Building on the successes of our first two gatherings, this
year’s conference amplifies emerging voices, showcases breakthrough technologies, and strengthens
the partnerships we need to adopt and implement for Rainwater harvesting and management.

This year’s program features world-class keynote speakers, interactive panels, and a dynamic poster
session. You’ll have opportunities to exchange ideas with leading experts, forge new collaborations,
discover cutting-edge tools, and climate-smart practices for Rainwater harvesting and management.

Again, I extend you a very warm welcome and wish you all the best.

Dr. Muhammad Saqib Nawaz

Co-Chair (Management)

3rd - INTERNATIONAL CONFERENCE CONSERVING BLUE DIAMONDS
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Message from Co-Chair (Academics)

We stand at a critical juncture in water management, where the lessons of the past must urgently inform
the solutions of the future. It is my privilege, as your Academic Co-Chair, to invite you to the 3™
International Conference of South Asia Rain Network in Pakistan, dedicated to the theme “Conserving
Blue Diamonds: Creating Climate Resilience through Rainwater Conservation and Management.”

Our goal is to synthesize a national vision from a diversity of global expertise. We will explore the
entire spectrum of rainwater management from sophisticated hydrological models and policy
frameworks to grassroots, community-led implementation. The dialogue will be designed to bridge the
gaps that often exist between academic research, governmental policy, and on-the-ground practice. We
must transform isolated success stories, like those proven in post-disaster recovery, into scalable,
systemic national programs.

This event is more than a symposium; it is a collaborative workshop for Pakistan’s water-secure future.
The expected outcomes—a repository of best practices, new international partnerships, and a
foundational draft for a National Rainwater Harvesting Policy—are designed to create lasting impact
beyond the conference walls.

I wish to express my gratitude to each of our partners & sponsors who have supported us in shaping
this international conference. I wish to also take this opportunity to sincerely thank the SARNET-2025
Organising and Technical Committee, together with the young volunteers, for their tireless efforts in
ensuring that our SARNET-2025 becomes a success.

I very much look forward to sharing this event with you all and hope that you have wonderful
experience.

Dr. Khalid Mahmood

Co-Chair (Academics)
3rd - INTERNATIONAL CONFERENCE CONSERVING BLUE DIAMONDS
Creating Climate Resilience Through Rainwater Conservation and Management
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1. Community-Led Springshed Management for Water Security in Bhutan: A
Nature-Based Solution to drying springs in Bhutan

Karma Uden
Manager, Tarayana Foundation Tarayana Centre Thimphu, Bhutan

ABSTRACT

Springs are the main source of drinking and irrigation water for rural communities in Bhutan, yet many
are drying due to climate change, erratic rainfall, and human activities. Of the 7,399 recorded water
sources, 67.6% are springs, making their conservation critical for water security. To address this
challenge, the Tarayana Foundation implements springshed management, a nature-based solution.
This approach protects recharge zones and uses recharge structures to improve groundwater infiltration
and sustain spring flows.

Survey results show that 0.9% of water sources have dried, 25.1% are drying, 73.8% remain
unchanged, and 0.2% have an unclear status. Communities identify climate change and forest
degradation as the main causes of spring depletion, alongside land-use change, road construction,
overgrazing, and forest fires.

A case study of Barachu Spring in Tsaluna Village showed increased discharge after a 2023
intervention, indicating improved infiltration and hydrological response. These findings highlight the
potential of community-led springshed management to strengthen water security and resilience in
Bhutan’s mountain ecosystems. Long-term monitoring is needed to confirm sustained impacts and
guide future water resource management.

Keywords: Irrigation water; Rural communities; Springshed management; Infiltration; Bhutan.
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2. Rainwater Harvesting (RWH): A Critical Solution for Water-Scarce 22
Coastal Towns affected by Salinity from Rising Sea Levels in Bangladesh

S. Hossain!, M. Khanal®
'Managing Director & CEO, ONUSHANDHANI CREEDS LTD. (O. CREEDS), House # 160/B, Road # 23, New DOHS,
Mohakhali, Dhaka-1206, Bangladesh, e-mail: ceo@ocreeds.com
2Environmental & WASH Officer, ONUSHANDHANI CREEDS LTD. (O. CREEDS), House # 160/B, Road # 23, New
DOHS, Mohakhali, Dhaka-1206, Bangladesh, e-mail: melinakhanal2023@gmail.com

ABSTRACT

Bangladesh’s coastal belt, home to over 35 million people, faces growing water scarcity driven by
salinity intrusion, tidal flooding, sea-level rise, and the depletion of freshwater aquifers. Conventional
sources such as groundwater abstraction and surface water treatment are increasingly unsustainable
and costly. Rainwater harvesting (RWH) presents a practical, climate-resilient alternative to secure
safe domestic water. This initiative proposes introducing RWH across 22 coastal towns, capturing
2,200-2,800 mm of annual monsoon rainfall through household, institutional, and community-level
systems to ensure year-round supply.

The project will employ diverse approaches tailored to local contexts. At the household level, rooftop
tanks with dual plumbing will provide safe water for drinking and cooking, while existing supplies
cover non-potable uses. Institutions such as schools and health centers will install larger systems that
can share surplus with surrounding households. At the community scale, underground reservoirs and
cisterns will serve as seasonal buffers, with hybrid models linking RWH to Managed Aquifer Recharge
(MAR) for groundwater replenishment. Projections indicate that harvesting just 20-30% of annual
rainfall could fully meet potable needs and cover up to 100% of basic domestic demand for adopting
households, while significantly reducing pressure on saline-prone aquifers.

Sustainability will be ensured through strong community participation, training on operation and
maintenance, and integration of RWH into municipal water safety plans. Safe storage, filtration, and
disinfection will guarantee water quality, while financing mechanisms and regulatory support will
encourage adoption. By embedding RWH into existing supply systems, the initiative enhances water
security, reduces health risks from saline and contaminated sources, and strengthens resilience against
climate change. The experience from these 22 towns will establish a scalable model for replication
across other vulnerable regions of Bangladesh, contributing to long-term water security and improved
public health for millions of coastal residents.

Ultimately, this effort highlights the transformative potential of RWH as not only a technical
intervention but also a social and institutional innovation. By aligning communities, municipalities,
and national policies, the initiative can create a pathway for sustainable water management that
empowers local people and builds resilience for generations to come.

Keywords: Rainwater harvesting; Coastal towns; Salinity intrusion; Water security; Bangladesh.
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3. Climate-Induced Water Scarcity in Bangladesh: Exploring Adaptation via
Rainwater Harvesting

Md Zahid Hossain
Waste Management Specialist, Ministry of Local Government, Rural Development & Cooperative, Bangladesh

ABSTRACT

Bangladesh ranks among the most climate-vulnerable nations globally, grappling with rising
temperatures, erratic rainfall patterns, and an increased frequency of extreme weather events. These
climate-induced disruptions have significantly affected the country’s water resources, intensifying
water scarcity. Agriculture, public health, industry and overall socio-economic stability are
increasingly at risk as traditional water sources—such as surface and groundwater—become unreliable
due to salinity intrusion, prolonged droughts, and contamination. Addressing these challenges requires
innovative solutions, and rainwater harvesting (RWH) has emerged as a promising, sustainable
adaptation strategy to mitigate climate-induced water insecurity.

From 2021 to 2024, the author conducted four extensive studies on RWH in Bangladesh’s coastal
regions, drought-prone areas, and industrial zones, where water scarcity is most severe. These studies,
published in peer-reviewed international journals, were also presented at prestigious international
conferences in the USA, India, Sri Lanka, Nepal, and Bangladesh. The research critically examines
the practices, feasibility, and effectiveness of RWH in these diverse geographical contexts,
highlighting its potential to enhance water security, reduce groundwater dependency, and strengthen
resilience against climate change. Findings suggest that RWH is a cost-effective and sustainable
solution, particularly in water-stressed regions.

However, for widespread adoption, policy reforms, increased financial investments, and active
community participation are crucial. Strengthening institutional support and integrating RWH into
Bangladesh’s national water management framework will be essential in ensuring long-term water
security and climate resilience for future generations.

Keywords: Climate change; Water scarcity; Rainwater harvesting; Adaptation; Policy reforms.
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4. Floodwater Harvesting — Promising Solution for Water Scarcity in Arid
Regions

Javad Tabatabaee Yazdi
Assist. Prof. (Retired), Soil Conservation and Watershed Management Research Dept., Ministry of Agriculture, IRAN
Secretary, Iranian Rainwater Catchment Systems Association

ABSTRACT

Regarding the depletion and quality degradation of groundwater resources, floodwater harvesting
remains a unique opportunity for agricultural development programs in dry and arid regions.
Seemingly, large-scale surface water storage remains questionable to meet the requirements of
stakeholders living in remote areas of upstream watersheds, where small-scale runoff harvesting and
spate irrigation have been very popular for centuries among many civilizations around the globe (i.e.,
Iran, Egypt, Yemen, ...).

Current notes report an indigenous floodwater harvesting and spate irrigation project covering 10,000
ha in NE Iran. This area receives 150—170 mm of annual rainfall and has a dry to semi-dry, cold
climate. The rainy season starts in late autumn (October) and ends in mid-spring (April), with no rain
during the rest of the year. Geological conditions have led to very salty groundwater, not useful for
any type of cropping. The ground surface consists of silty-loamy soil.

The corresponding spate irrigation system consists of a series of consecutive bunds (with a maximum
height of 3 m) constructed along contour lines and adjacent to an ephemeral stream, in a way that
occasional floodwater (usually not more than one or two events per year) can be diverted from the
seasonal stream to be temporarily stored on the upstream side of the bunds. Water gradually penetrates
into the soil profile (no longer than one or two weeks), and the accumulated soil moisture is used for
appropriate cultivation. Excess runoff is diverted to the downstream bounds via one or two ends of the
upper bund. Plowing and sowing behind the bounds start as soon as the water has penetrated the soil
profile and appropriate equipment and machinery can move and work inside.

Selection of crop type to be cultivated depends on the timing of the first flood. If runoff occurs in
autumn, wild annuals and barley may be the best; whereas when the first rain and flooding occur in
winter, caraway and pea would be the better choices; and if spring flood occurs, all kinds of melon
may be the most beneficial crop. Sediments carried by floodwater deposited in the upstream of bounds
often include enough nutritious material (animal dung, seeds, leaves, and other organic matter) that no
additional fertilization may be needed.

Because of the present old bounds, which have been constructed manually, many breakages and holes
as well as bank and bottom erosion and sedimentation have occurred due to water overtopping the
bunds or animal burrows. Animal burrows and wall breaches are being blocked and re-compacted right
after the flood time and before the next event occurs. Accumulated sediments and excessively eroded
parts become leveled to ensure the most uniform water distribution along the upstream of the bounds.
Excessive sediment can be carried away from the site to be used as impervious material for
construction purposes.

Using floodwater harvesting, crop yield can be improved considerably compared to dry-farmed
agriculture that does not incorporate passive water-harvesting strategies, because water harvesting
significantly prolongs soil moisture availability. After the initial investment in bund construction, the
operating and maintenance costs are almost negligible, so farmers’ income could be very competitive
with conventional irrigated agriculture (with its costs of pumping/importing water and fertilizer). This
is despite the fact that spate irrigation might be affected by short- and long-term drought periods. Still,
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incomes from productive years with good runoff flows usually compensate for failures that occur
during drought periods.

It is understood that floodwater harvesting has many characteristics, among which the following are
the most important and deserve consideration in modern agriculture:

e High-quality products can be cultivated because of nutritious soil deposited by floodwater. This
means no fertilizer is used whatsoever, and the products are purely organic;

e Construction methods and maintenance work are rapid, simple, and inexpensive, so the risk of
failure is not highly discouraging;

e Compared to rainfed agriculture, spate irrigation can lead to considerably higher grain yields.

Responses received from the questions distributed among the different stakeholders reveal that
floodwater harvesting in the target area is threatened by the following problems:

e C(Climate change causing severe irregularities in floodwater availability in terms of magnitude,
duration, and frequency;

e Native owners are aging, and new generations do not want to follow their parents’ occupations;

e People living in villages are gradually migrating to larger towns and cities in search of higher
living standards and incomes;

e Increasing sand and gravel mining operations have degraded stream beds and flows, making
water diversion potentially unaffordable.

The present investigation concludes that, to maintain the current agricultural system, which has
supported a long-standing economic living standard for the local people, the government should
seriously support spate irrigation by allocating appropriate incentives for the owners and by
establishing supportive legislation to prevent degradation of the allocated area.

Keywords: Groundwater; Floodwater harvesting; Climate change; Crop yield; Spate irrigation.
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5. Stormwater soakage pits for groundwater recharge

Muhammad Saqib Nawaz
Research Scientist, KAUST, Saudi Arabia

ABSTRACT

Pakistan is among the top ten countries affected by climate change. Recently, during the 2025 monsoon
season, Pakistan experienced heavy rains and flooding, affecting a large portion of the population.
Overground rainwater storage in the form of dams has become a significant economic, political, and
security issue. An alternate option is underground storage in aquifers. Lahore is the second most
populous city in Pakistan, with a population of over 14 million. The water supply of Lahore is based
mainly on groundwater, and that is why its water table is lowered by 1 meter every year. Rainwater

harvesting for groundwater recharge can contribute to resolving issues such as water table depression
and flash floods.

The engineered design system of pipes and gravity based open channels brings the water to the soakage
pits. The groundwater table was found at 18 m depth on average, with fluctuations of about 0.5 m
depending upon the season. The three soakage pits at the project site are gigantic and can easily absorb
from 71-119 minutes of the storm. The pits were designed up to a depth of about 1.5 m above the water
table to provide natural filtration. Gravel support is provided at the bottom to retain any debris and
give mechanical strength to the walls of the pit. The pits were constructed in a sinking well style.
Thanks to the silty sand strata in the subsurface, the pits can empty in 4.8 days once filled completely.
Pits are accessible and easily cleanable, allowing for the removal of any debris or accumulated silt.
These pits can provide an aquifer recharge of 28% under storm conditions and 14% under average rain
conditions. Soakage pits also save the site from rainwater ponding, which may serve as a habitat for
dengue. Overall, the soakage pits are a valuable tool for urban development and should be made
standard practice.

Keywords: Flood; Water table depression; Soakage pits; Urban development; Pakistan.
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6. Assessment of Rainwater Harvesting and Quality in Karachi During the
August 2025 Monsoon

*Samiyah Tasleem' 2, Moin Uddin?, Muhammad Ejaz Uddin?
'Department of Applied Sciences, FEST, Hafiz Muhammad Ilyas institute of Pharmacology and Herbal Sciences,
Hamdard University. Karachi
*Pakistan Education, Health & Technology Innovation Consultant Group
samiyahtasleem2005@yahoo.com

ABSTRACT

In addition to causing extensive flooding, Karachi's August 2025 monsoon rains also presented
chances for sustainable rainwater use. This study assessed the quality and potential of rainwater
collection in a few chosen urban catchments. During periods of high rainfall, samples were taken from
temporary storage facilities, runoff channels, and rooftops. In accordance with WHO and PEQS
guidelines, microbiological indicators (E. coli, total coliforms) and physicochemical parameters (pH,
turbidity, TDS, conductivity) were examined. The findings showed that whereas runoff and surface-
collected water exhibited considerable contamination from sewage, industrial discharge, and solid
waste, rooftop-harvested water mostly met acceptable limits following basic filtration. These results
illustrate how controlling urban pollution and maximising water harvesting present two challenges.
Decentralised systems that use inexpensive purification technology can improve resilience, lessen
flooding, and reduce water scarcity. Rainwater harvesting is a component of Karachi's water policy
that advances SDG 6 (Clean Water and Sanitation).

Keywords: Rainwater harvesting; Water quality; Karachi monsoon 2025.
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7. Global Perspectives of Rainwater Harvesting

Han Heijnen
President, International Rainwater Harvesting Alliance, Switzerland
han.heijnen@irha-h2o0.org

ABSTRACT

The harvesting and management of rainwater has been essential for the development of civilizations.
South Asia has been able to thrive because of its ability to harvest rainwater during the monsoon and
retain it in the landscape for later use. The cascading traditional irrigation system in Sri Lanka
demonstrates the principle. Apart from rain-fed agriculture, collection and storage of rainwater for
domestic use has always been important.

In the last four years, the South Asia Rainwater Network has been instrumental in bringing together
practitioners and show the depth and diversity of rainwater harvesting progress. Policy support and
good practice, research and evaluation are all essential as climate change causes longer periods of
drought and sudden heavy rain events.

Globally, livelihood and access to domestic water supply have determined government investments in
China and Brazil, while water scarce areas in Australia have required domestic investment in rainwater
harvesting and storage. Government policies and concerns about future availability of drinking water
have created a flourishing rainwater harvesting industry in Australia and China. The activities of Non-
Governmental Organizations have been critical in promotion and application of rainwater harvesting
especially in low-income countries. Harvested rainwater can augment the current water supply of
households and enhance water security.

As part of integrated water resources management, rainwater harvesting and groundwater recharge are
important tools to reduce the risk of local flooding. Investing in rainwater harvesting and management
in rural areas, for agriculture and ecosystem restoration, and in city areas that follow sponge-city
principles for water management is a no-regret measure that will protect health, the economy and
people' well-being.

Keywords: Rainwater Harvesting; Climate change; Ecosystem; South Asia; Australia.
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8. PCRWR’s Experience in Rainwater Harvesting and Managed Aquifer
Recharge: Building Resilience Against Climate Stress.

M. Dilshad Arshad
Director (Hydrology), Pakistan Council of Research in Water Resources, Pakistan

ABSTRACT

Pakistan faces growing challenges of water scarcity and urban flooding, making rainwater harvesting
and groundwater recharge vital solutions. The Pakistan Council of Research in Water Resources
(PCRWR) has been at the forefront of turning policy into action by piloting and scaling innovative
approaches across the country. From rooftop harvesting systems and recharge wells in Islamabad, to
large storage ponds in the Cholistan desert, and to check structures supporting the ancient Kareze
system in Balochistan, PCRWR has shown how local solutions can create national impact. In
Islamabad alone, more than 190 million gallons of rainwater have been recharged into the aquifer
through sites developed with CDA and FGEHA. In the Cholistan desert, over 175 ponds now store
hundreds of millions of gallons, safeguarding water for desert communities. Similar demonstrations in
Kohat, Hangu, Mansehra, Quetta, Kalat, Loralai, Pishin, and the Thar desert highlight PCRWR’s
efforts to adapt technologies to different landscapes. These initiatives not only conserve water but also
build resilience against climate extremes, showing that with the right partnerships, communities and
institutions can secure their water future.

Keywords: Water scarcity; Urban flooding; Groundwater recharge; Karez.
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9. Groundwater Recharging and Technical Aspects of Rainwater Harvesting

Naveed Igbal, Muhammad Ashraf, Mohsin Hafeez, Muhammad Jehanzeb Masud Cheema
International Water Management Institute (IWMI), Lahore-Pakistan

ABSTRACT

Groundwater serves as the lifeline of domestic, agricultural, and industrial water supply across
Pakistan. However, unsustainable urban planning, rapid infrastructural expansion creating a “concrete
jungle” effect, excessive abstraction, and reduced recharge due to encroachment in natural recharge
zones are accelerating groundwater depletion, deteriorating water quality, and increasing the frequency
of urban flooding. These pressures, compounded by climate variability, are particularly acute in
Pakistan, where dependence on groundwater is extremely high, supplying nearly 60% of irrigation,
more than 90% of domestic use, and almost 100% of industrial demand. Within this context, rainwater
harvesting and managed aquifer recharge (MAR) are emerging as viable, science-based strategies to
restore the balance between abstraction and recharge.

This paper examines the technical dimensions of rainwater harvesting and its integration with recharge
systems under varied hydrogeological conditions. Approaches ranging from household-scale rooftop
recharge wells to open catchment systems in parks and green belts, and basin-scale interventions are
assessed in terms of design, operational efficiency, and suitability. Critical parameters, including
catchment characteristics, infiltration rates, aquifer properties, and source water quality, are
highlighted as key determinants for optimizing recharge performance while minimizing risks of
clogging or contamination.

Beyond agriculture, groundwater is central to urban water security, simultaneously supporting food
systems and enhancing resilience in cities. Properly designed recharge interventions provide dual
benefits by mitigating urban flooding and aquifer depletion, functioning as nature-based solutions to
reduce stormwater runoff, enhance aquifer storage, and improve climate resilience. This duality
reinforces the linkage between groundwater recharge, rural water security, and sustainable urban
development.

Drawing on field experiences from Pakistan, the study demonstrates that nature-based solution (NbS)
and supported by modern monitoring tools (e.g., CTD-divers, GIS-based recharge mapping, and
groundwater modelling), can significantly enhance groundwater storage, protect water quality, and
strengthen resilience.

The paper concludes that scaling up recharge solutions requires not only sound technical design but
also enabling governance, supportive policy frameworks, and community participation. A science-
driven, context-specific approach offers a pathway for South Asia to secure water, food, and urban
resilience in the face of escalating climate and water challenges.

Keywords: Groundwater recharge; Rainwater harvesting; Managed aquifer recharge; Urban
resilience; Water security.
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10. Rain Water Harvesting: A Paradigm Shift Toward Urban Risk Reduction

Jawed Ali Khan
Senior Advisor / Habitat Programme Manager, UN-Habitat Pakistan

ABSTRACT

Pakistan is one of the world’s most climate-vulnerable countries, facing recurring floods, droughts,
heatwaves, and rapid urbanization that amplify disaster risks. The 2025 floods caused USD 1.4 billion
damage and 2022 floods caused 15.2 billion in damages, while water availability has fallen below
1,000 cubic meters per capita, placing the country in water-scarce status. Climate change, coupled with
poor infrastructure and unplanned urban growth, threatens food, water, and energy security. Against
this backdrop, rainwater harvesting (RWH) emerges as a nature-based, cost-effective solution to
enhance resilience. By capturing rainfall, RWH reduces groundwater stress, supports agriculture,
mitigates urban flooding, and improves household water access. UN-Habitat, with support from the
Adaptation Fund, has already piloted 5,000 household RWH units in Pakistan, demonstrating tangible
community benefits. Scaling up such initiatives and mainstreaming RWH into national urban and rural
planning can transform a climate challenge into an opportunity for sustainability, resilience, and water
security.

Keywords: Flood; Droughts; Heatwaves; Nature based solution.
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11. Rainwater Harvesting Practices to Enhance MAR and Mitigate Climate
Risk in Afghanistan

Prof. Dr. Abdul Qayeum Karim
Faculty of Engineering, Kabul University, Afghanistan

ABSTRACT

Afghanistan is increasingly facing climate risks due to its semi-arid environment and dependence on
snowmelt for water resources. This study presents a glance at the historical perspective of rainwater
harvesting practices and explores current rainwater harvesting practices as integral components of
Managed Aquifer Recharge (MAR) strategies aimed at mitigating these climate-related challenges and
enhancing drinking water availability. Groundwater remains a vital source of drinking water,
particularly in rural areas where existing supply systems are strained by changing environmental
conditions. Focusing on the driest regions of the country, this research identifies optimal sites for MAR
interventions using a combination of quantitative and qualitative methodologies, including desk
analysis, field observations, and post-visit evaluations. The Analytical Hierarchy Process (AHP) is
employed to prioritize site selection based on key factors such as watershed characteristics,
hydrological conditions, accessibility, and social implications. The findings highlight the significance
of integrating traditional practices with contemporary seasonal flood water and rainwater harvesting
techniques to enhance groundwater recharge and ensure sustainable drinking water availability. This
study provides actionable recommendations for implementing rainwater harvesting systems, aiming to
strengthen community resilience against climate risks while promoting sustainable development in
Afghanistan.

Keywords: Rainwater harvesting; Managed aquifer recharge; Climate risk mitigation.
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12. Rainwater Harvesting: A Potential Innovative Approach for Climate
Resilient Water Resource Management in Textile Industry

*Shahoodah Anwar!, Irfan Ahmad Shaikh!
" College of Earth & Environmental Sciences, University of the Punjab, Lahore, Pakistan
Email: shahoodahanwar884@gmail.com

ABSTRACT

Water scarcity is a growing challenge in Pakistan, particularly in Lahore where extensive extraction
for the industrial purposes has accelerated groundwater depletion and worsened water quality. Since
textile dyeing is a major consumer of freshwater, identifying sustainable alternatives is critical. This
study investigates the technical feasibility of harvested rainwater as a substitute for groundwater in
textile dyeing, with the objective of reducing freshwater dependency and promoting climate resilience
through rainwater conservation. For the study, rainwater was collected during both monsoon and smog
seasons from the WASA rainwater tank at Lawrence Garden, Lahore. To evaluate its applicability,
three experimental dyeing batches of cotton fabric were designed: Batch 1 groundwater only, Batch 2
a combination of groundwater and rainwater, and Batch 3 rainwater only. Each batch was dyed with
three reactive dyes (Yellow, Red, and Blue). Color performance was analyzed through
spectrophotometric evaluation (CIE Lab and K/S values) and fastness testing to washing and rubbing.
Results demonstrates the technical viability of harvested rainwater as a substitute for groundwater in
textile industry. Spectrophotometric analysis using CIE Lab and K/S values revealed that fabrics dyed
with rainwater yielded comparable color strength and minimal color difference (AE<1.5) to those dyed
with groundwater. Furthermore, the dyed fabrics exhibited excellent fastness ratings of 4—5 against
washing (both hot and cold) and rubbing, adhering to ISO standards and confirming their industrial
applicability. These results establish a robust, scientifically backed case for adopting rainwater
harvesting as a climate resilient water management strategy, offering a sustainable alternative to the
over extraction of groundwater.

Keywords: Spectrophotometry; Rainwater; Textile; Climate resilience.
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13. '"Rainwater to Resilience: Building Sustainable Futures in Ecologically
Fragile Western Ghats'" — Harnessing water for people, biodiversity & climate
resilience.

Tanmay Pisolkar
President, Water Security Raah Foundation Mumbai, Maharashtra, India

ABSTRACT

The Western Ghats, a UNESCO World Heritage Site and one of the world’s biodiversity hotspots,
paradoxically face acute summer water scarcity despite abundant rainfall. Poor water storage
infrastructure, fragmented aquifers, rapid runoff and anthropogenic pressures, coupled with climate
change, have heightened this seasonal crisis. Rural and tribal communities of the northern Western
Ghats, reliant on open wells and rain-fed agriculture, are disproportionately an ected, women and
children often spending hours each day fetching water. Raah Foundation addresses this paradox
through Rainwater to Resilience, an integrated, community-led rainwater harvesting (RWH) model.
The approach combines traditional water wisdom with modern recharge practices including rooftop
harvesting, check dam rejuvenation, farm ponds for protective irrigation, and watershed treatments to
ensure year-round availability. Sustainability and accountability are institutionalized through gender-
inclusive village water committees, known as Malhar Samiti. The program has generated significant
impact: over one billion litres of annual rainwater storage capacity created, more than 100,000 people
achieving water security, and improved livelihoods across six districts. Case studies from Palghar
illustrate aquifer recharge and increased dug well water levels through rooftop interventions, directly
strengthening resilience. This model demonstrates water as an entry point for prosperity—interlinking
food and nutrition security, women-led livelihoods, biodiversity regeneration, and climate adaptation.
With proven scalability across Maharashtra and replication potential in ecologically fragile regions of
India and the Global South, Rainwater to Resilience offers a transformative pathway for sustainable
futures.

Keywords: Ghats; Water scarcity; Open wells; Rainfed agriculture; Sustainability.
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14. From Orbit to Aquifer; Space Technology for Rainwater Harvesting

Khalid Mahmood
khalid.spsc@pu.edu.pk; khalid.m270@yahoo.com
Institute of Space Science, University of the Punjab
Remote Sensing, GIS and Climatic Research Lab (RSGCRL), National Center for GIS and Space Applications

ABSTRACT

Water scarcity presents a critical challenge, particularly in the developing world and arid regions,
where rainwater harvesting (RWH) offers a promising solution for enhancing water security and
providing health benefits. However, the effective implementation of RWH systems—from large-scale
runoff collection to localized rooftop systems—requires sophisticated planning and management that
is often beyond local capacity. This study underscores the transformative role of space-based
technologies in bridging this gap and enabling integrated, sustainable water management.

Satellite observations provide the foundational data necessary for informed decision-making across all
scales. For watershed management, satellites monitor rainfall patterns, soil moisture, and surface water
bodies, enabling the identification of suitable sites for large-scale recharge structures, predicting
drought and flood conditions, and guiding water allocation strategies. Technologies like NASA's
GRACE satellites are critical for assessing groundwater aquifers and their recharge needs.
Concurrently, for rooftop rainwater harvesting, very high-resolution imagery and global data
repositories are indispensable. They allow for the precise calculation of catchment area (rooftop size)
and the analysis of local rainfall temporal patterns to optimize storage tank sizing and economic
feasibility.

Crucially, space-borne data directly addresses water quality concerns for drinking water systems. By
integrating global repositories on air quality (e.g., particulate matter) and land use/land cover with
precipitation data, Geographic Information Systems (GIS) can perform weighted overlay analyses to
geographically map pollution risks (from atmospheric deposits and roof surface contaminants). This
empowers communities to determine location-specific filtration and purification requirements before
implementation.

The convergence of these capabilities within a GIS platform provides a powerful decision-support tool.
It facilitates everything from urban planning to reduce flooding impact to conducting comprehensive
risk and cost-benefit assessments for individual RWH projects. We conclude that the Space4Water
community must actively support allied water groups by providing this technology and helping
develop integrated online portals. Such portals would synthesize open-source satellite data into
actionable plans, empowering governments and communities to develop sustainable, economical, and
safe rainwater harvesting systems, thereby turning a simple concept into a globally scalable solution
for water sustainability.

Keywords: Satellite imagery; Space-borne datasets; Spatial analysis; Site suitability; Cost-benefit
assessment.
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15. From Tradition to Policy: Journey of Mainstreaming Rainwater
Harvesting in Sri Lanka

Dr Tanuja N. Ariyananda
Chief Executive Olfficer, Lanka Rain Water Harvesting Forum (LRWHF), Pellawatta, Battaramulla, 10250, Sri Lanka

ABSTRACT

Sri Lanka has used rainwater for both domestic and agricultural purposes for many centuries. The
famous proclamation by King Parakarambahu the Great (1153-1186 AD), “Let not even a drop of
water which falls from the sky, go to the sea without benefiting man” ( Arumugam, 1969 , quoted from
Mahawansa), shows the wisdom and commitment of ancient kings and people to conserve and
efficiently manage water resources. The ancient cascade system of the dry zone and the complex water
collection and distribution system of the Sigiriya rock fortress bear ample testimony to this fact.

Rainwater harvesting practice has been revived since 1995 under the World Bank Funded Community
Water Supply and Sanitation Project (CWSSP). This project initiated the emergence of the Lanka
Rainwater Harvesting Forum (LRWHF), which is an NGO actively engaged in promoting rainwater
harvesting in the country.

The experience gained by LRWHF has made it possible to influence the government and other
stakeholders to take on rainwater harvesting as a possible and feasible option for domestic rural water
supply. Realizing the importance of rainwater harvesting as a solution to overcome the water scarcity
in the country the government of Sri Lanka adopted a national policy and strategy on rainwater
harvesting in 2005. The policy objective is aimed at encouraging communities to control water near
its source by harvesting rainwater.  Legislation which followed has made rainwater harvesting
mandatory in new building above a certain roof size in Urban and Municipality areas since 2009.

LRWHEF partners with the Sri Lankan government, local and international agencies in implementing
rainwater harvesting approaches nationwide. LRWHF also networks to bring together national
practitioners and regional experts (South Asia Rainwater Harvesting Network), who share ideas and
good practice.

Presently rainwater harvesting has been adopted by communities, bringing much relief during times
of drought, floods, tsunami, Chronic Kidney Disease of unknown etiology and resettlement after the
civil war. In addition, rainwater harvesting has been adopted by industries, plantation sectors and
institutions as a way of achieving sustainable development goals and to show case cooperate
responsibility. If the policy is successfully implemented by the government, it will ensure that people
of Sri Lanka are prepared for the impending water crises predicted in the future due the effects of
population pressure and climate change on water resources.

Keywords: Cascade system; Rainwater harvesting; National policy; Community uplift.
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16. Promotion of Rainwater Harvesting in Pakistan — Historic & Progressive
Scenario

Syed Zaheer Hussain Gardezi

Former PD, Rainwater Harvesting Project of ERRA Govt. of Pakistan,
Former DG, LGRDD Govt. of Azad Jamun Kashmir.

ABSTRACT

Rainwater Harvesting (RWH) is among the oldest and most practical methods of securing freshwater,
yet it remained underutilized in Pakistan until the mid-2000s. Climate change—marked by erratic
rainfall, devastating floods, prolonged droughts, and worsening water scarcity—has re-established
RWH as a critical adaptation strategy. Despite substantial annual rainfall, Pakistan loses over 35
million acre-feet of freshwater to the sea, while major floods in 2010, 2014, 2022, and 2025 have
highlighted the urgent need for sustainable water management.

The first large-scale initiative came through the Earthquake Reconstruction & Rehabilitation Authority
(ERRA, 2010-2014), which installed more than 40,000 rooftop systems across AJK and KP.
Subsequently, organizations such as ABAD, PCRWR, CDA, UNDP, UN-HABITAT, Urban Unit
Punjab, WWF, and several /NGOs launched RWH projects in different regions of Pakistan.

Pakistan’s geography offers significant potential: in the northern highlands, rooftop RWH and small
storage ponds are viable; in the central plains of Punjab, KP, northern Sindh, and Baluchistan: surface
harvesting, rooftop systems, and aquifer recharge are effective while in southern Punjab, Sindh delta,
and coastal Baluchistan: rooftop and surface storage may provide resilience against aridity.
Recognizing this potential, RWH has been incorporated into the National Water Policy (2018) and
the Water Conservation Strategy (2023) as a nature-based solution for resilience. Beyond
augmenting water supply, it reduces flash floods, supports agriculture, and provides safe drinking
water in groundwater-contaminated areas. Yet, despite successful pilots, national-scale adoption
remains limited due to weak enforcement, fragmented governance, and low awareness.

RWH thus represents a low-cost, scalable, and climate-resilient solution to Pakistan’s water crisis. To
realize its potential, it must be mainstreamed through large-scale rooftop adoption in semi-arid regions,
integration into building by-laws and Green Building Codes, partnerships with regional and global
networks such as SARNET, LRWHF, IRHA, and ARCSA, and community-based training of masons,
plumbers, and artisans to ensure sustainability. Harnessing rain, the primary source of all freshwater,
is no longer optional but a survival necessity. With strategic scaling and stronger governance, Pakistan
can transform RWH from scattered pilots into a national water security program and a cornerstone of
climate resilience.

Keywords: Rainwater harvesting; Climate resilience; Water security; Flash flood management;
Nature-based solution.
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17. Rainwater Harvesting and Management; Enhancing Climate Resilience
and Building a Green Economy in Malawi, Central Africa

Macpherson Trouble Nthara
President, Rainwater Harvesting Association of MALAWI

ABSTRACT

Malawi has in recent years been experiencing water shortages for its ever-growing population. The
2024/25 season was one of the most challenging rainy season due to the El Nino weather phenomenon
characterized by late on-set of rains, and long in-season dry spells. This resulted in crop failures in
most parts of the country with yield drop of up to 30% estimated. These challenges have emphasized
the need for scaling alternative means for augmenting water supply for domestic, agriculture,
landscape restoration and other uses.

Rural communities’ resilience to CC induced shocks and water related challenges can be strengthened
by exploiting low cost rainwater harvesting systems that include in-situ structures and ex situ
techniques. These include Calabash Cisterns or Pumpkin Tanks that rely on local materials and
expertise.

Rainwater harvesting contributes to a green economy by providing a sustainable, decentralized water
source that reduces the demand on municipal water supplies, lowers energy consumption for water
treatment, and mitigates urban flooding. By decreasing reliance on conventional water sources, it
reduces the economic and environmental costs associated with water extraction and infrastructure,
supporting both ecological balance and economic growth.

Green economy investments in the maintenance and restoration of natural capital would directly
contribute to growth by improving productivity (e.g., in agriculture) and create additional income-
generation opportunities through improved ecosystem services. Sustainable rainwater water
management in the modern age will require; sound investment in infrastructure, a strong enabling
environment, clear and robust institutional roles and effective use of management and technical
instruments.

The linkage between South Asia and Africa provides opportunities for synergies between the two
continents. Blue print associations and collaboration do exist in form of SEARNET and CSE previous
projects. There is need for continuous and sustained engagement through joint proposal development,
resource mobilization and networking.

Keywords: El nino; Crop yield; Rural communities; Green economy; Malawi.
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18. Enhancing Water Security through Managed Aquifer Recharge of Rain
and Floodwaters

Dr. Ghulam Zakir Hassan Sial”
Director, Irrigation Research Institute (IRI), Irrigation Department, Government of the Punjab, Lahore-54500 Pakistan.
zakirjg@gmail.com Ph. +923424549082

ABSTRACT

Rainwater and floodwater are two major sources that, if effectively harvested and managed, can
substantially enhance water security. In Pakistan, nearly 80% of annual flows occur during the
monsoon season (June—August). Instead of being stored, much of this water causes extensive flooding,
leading to damage of infrastructure, crops, livestock, and human lives. In cities, urban flooding has
become increasingly common, posing serious risks to infrastructure and resulting in significant
financial losses. Managed Aquifer Recharge (MAR) is the deliberate recharge of surface water into
aquifers for subsequent use or environmental benefits. MAR provides multiple advantages:
underground storage of surplus water, drought mitigation, natural filtration and groundwater quality
improvement, replenishment of over-exploited aquifers, elimination of evaporation losses, cost-
effectiveness, and eco-hydrological benefits. It is particularly suitable for areas with limited surface
storage capacity, high evaporation rates, and seasonal surplus water availability. The Irrigation
Research Institute (IRI), established in 1924, has been a pioneer in groundwater recharge research. In
1996, IRI launched experimental MAR projects through rainwater harvesting. A refined model was
developed comprising collectors, sedimentation units, filtration systems, and recharge chambers. Six
such systems are currently operational in Lahore, harvesting rooftop and lawn runoff and recharging
it into deep aquifers via two-step filtration wells. Collectively, they have injected about 2.44 million
liters of rainwater into the aquifer. More recently, 40 additional recharge systems have been installed
across Punjab at government offices, residences, and rest houses. In rural areas, MAR has been
implemented at Islam Headworks, where 144 recharge wells were constructed in the bed of the old
Mailsi Canal. During the most recent monsoon season, this system harvested and recharged
approximately 5,500 acre-feet of floodwater. These initiatives clearly demonstrate the potential of
MAR to transform damaging floodwaters into a valuable resource, contributing significantly to
sustainable groundwater management and long-term water security in Punjab.

Keywords: Managed aquifer recharge (MAR); Groundwater; Rainwater harvesting; Old Mailsi canal;
Lahore Punjab.
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19. Building flood resilience in Pakistan: Lessons from 2022 floods

Mr. Ashfaque SOOMRO
Programme Manager, Meta Meta Research B.V

ABSTRACT

Floods are not new catastrophic phenomena in Pakistan. In recent past, Pakistan has endured
catastrophic floods in 2010, 2022, and 2025, marking a state of chronic climate stress, fragile irrigation
and drainage systems, reactive response, rather than anomalies. The catastrophic floods of 2022 serve
as a blunt reality of this evolving landscape, explicitly described as the "worst in the country's history".
It affecting over 33 million people, destroyed 1.7 million homes, and caused nearly 1,700 deaths. Based
on our review of flood 2022, through community consultations, field visits, stakeholder dialogues in
three provinces of Pakistan, good practices and areas to improve were identified. It is ascertained that
the governance gaps turn flood hazards into catastrophic disasters, because problem is not with floods
or rains, but with the way we deal with them. By and large, drainage issues, unplanned constructions
encroachments in riverbed, floodplain and waterways, deforestation, and lack of timely strengthening
of embankments cause massive inundation. Whereas, humanitarian actors follow a reactive approach
to flood management, instead of anticipatory action, better preparedness and resilience building.

Mostly, floods are considered as disaster, but they opportunities too for drylands. Flash floods in hilly
areas of Pakistan, are beneficial for ground water recharge, sustain livelihoods and environment
conservation. Historically, communities, divert and spread it to irrigate lands through spate structures.
It recharges the ground water and ponds, on which livestock depend round the year for drinking
purposes. Thus, it is a livelihood resource in dry lands.

This rising risk of flooding in Pakistan, calls for. The flood 2022 alarmed to change focus from relief
to resilience. It highlighted the utmost need for re-evaluation of national strategies for disaster
preparedness and resilience. Resilience building should be part of regular development discourse in
Pakistan.

Keywords: Catastrophic floods; Fragile irrigation; Disaster preparedness; Resilience.
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20. Turning Rain into Resilience: Rain Harvesting to Climate Adaptation

Ms. Almas Shakoor
Executive Director, Shehersaaz Islamabad Pakistan

ABSTRACT

Rainwater harvesting isn’t just a water-saving technique—it’s a frontline climate adaptation strategy.
It reduces pressure on groundwater, buffers against droughts and floods, and builds community
resilience in the face of unpredictable weather patterns.

Pakistan continues to face the devastating impacts of climate change, with urban and rural floods
disrupting lives, damaging infrastructure, and threatening livelihoods. While the scale of the challenge
is immense, the solutions do not always need to be complex. Rainwater harvesting (RWH) presents
a simple, scalable, and cost-effective intervention that can reduce flood risks, ensure water security,
and strengthen resilience at both the household and institutional levels.

Shehersaaz, with over 2 decades of experience in community-driven development, climate adaptation,
and sustainable urban planning, has been at the forefront of promoting rainwater harvesting as a
practical solution to Pakistan’s water and climate crises. By installing Rainwater Harvesting Units
(RWHUs) in schools, colleges, and universities, Shehersaaz has demonstrated how educational
spaces can not only secure reliable water supplies but also serve as living laboratories where children,
teachers, and communities learn the value of conservation and climate adaptation. Extending these
interventions to households has further proven that RWH can meet daily water needs, reduce
dependence on depleting groundwater, and protect communities from urban flooding.

Backed by technical expertise in urban planning, development, and community engagement,
Shehersaaz designs solutions that are both locally relevant and aligned with global resilience agendas.
Our multidisciplinary team ensures that interventions are not only infrastructural but also behavioral
and social, embedding climate-smart practices into everyday life. This approach enables projects to
achieve long-term sustainability and wider replication across urban and peri-urban areas.

At this moment, when Pakistan urgently needs adaptive strategies to cope with climate extremes,
Shehersaaz offers tested, community-based models that can be integrated into diverse projects at local,
regional, and national scales. Through collaboration with networks like SARNET, Shehersaaz seeks
to expand the reach of rainwater harvesting and embed it within broader climate adaptation
strategies—transforming schools, households, and cities into safer, more resilient, and water-secure
spaces.

Keywords: Rainwater harvesting; Living laboratories; Urban planing; Community engagement.
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21. Rainwater Harvesting Promotion in Nepal: Issues and Challenges

Er. Ramdeep Sah
Chairman, Smart WASH Solutions, Kathmandu, Nepal

ABSTRACT

Rainwater harvesting has been practiced since thousands of years in Nepal for coping water scarcity
for drinking water, agriculture, livestock use and ground water recharge. Around 85% of the Nepal’s
annual rainfall between 1500-3000 millimeters falls between June and September, and just 20 % of
rainfall is available for the remaining 8 months. In the monsoon season, runoff from the rainfall
ultimately swells the rivers causing flooding, landslide and inundation. Nature provides sufficient
water which needs to be preserved and use the water in in other periods. Rainwater conservation is a
solution to fulfil the water requirement for the household consumption to irrigation for the agriculture,
minimize flooding as well as recharging ground water. The departments of water supply and sewerage
management with FINNIDA supports and Helvetas introduced this technology for Rainwater
harvesting projects in western Nepal in 1995, mostly for water supply, have greatly contributed to
spread rainwater Harvesting in rural Nepal with several household RWH systems in Nepal. Building
ponds and lakes for ground water recharge, flood cushioning and water for stone taps has been
practiced since ancient time in different part of the country, which are good example of rainwater
harvesting. The network rain fed ponds dug wells were constructed during the regime (500-800AD)
by constructing stone spots connected to the local ponds in the Kathmandu Valley. Government of
Nepal formulated Rainwater harvesting policies, Act and guideline which focus on Rainwater
Harvesting Promotion. This paper discusses about previous efforts, current situation, existing policies,
Act, major agencies involved in the rainwater harvesting system and its implementation in Nepal with
issues and challenges in scaling up RWH practices to enhance water security, and ecosystem resilience.

Keywords: Rainwater harvesting system; Recharge; Policy; Rainfall; Scale up.
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Debriefing on Proceedings of the Conference and
Consolidated Recommendations
Dr. Khalid Mahmood

khalid.spsc@pu.edu.pk; khalid.m270@yahoo.com

Co-Chair (Academics), 3rd - INTERNATIONAL CONFERENCE CONSERVING BLUE DIAMONDS
Creating Climate Resilience Through Rainwater Conservation and Management, South Asia Rainwater Network
(SARNET) — Pakistan.

Distinguished delegates, colleagues, and friends,

Upon successful completion of the 3™ International Conference on Conserving Blue Diamonds,
organized by South Asia Rainwater Network (SARNET), held at Lahore on 23 — 24 September 2025,
it is an honor to share with you consolidated, thought-provoking conference insights and
recommendations. The abstracts and case studies presented during this conference weave together a
powerful narrative—one that underscores the urgency of water challenges we face, and at the same
time highlights the extraordinary potential of rainwater harvesting as a unifying solution.

Rainwater harvesting, as we have seen, is not simply a technique to save water. It is a lifeline, a climate
adaptation strategy, and a pathway to resilience. Across countries and continents—from the coastal
belts of Bangladesh to the Western Ghats of India, from the arid landscapes of Iran to the highlands of
Nepal, and from the floodplains of Pakistan to the green economy aspirations of Malawi—rainwater
is being recognized not as wasted runoff, but as a transformative resource.

Allow me to begin with Bangladesh, where salinity intrusion and sea-level rise threaten the lives of
millions in the coastal towns. Here, rainwater harvesting has been piloted as a practical and scalable
alternative to increasingly saline and contaminated groundwater. By capturing just a fraction of
monsoon rainfall, households and institutions can meet a substantial portion of their drinking and
domestic water needs, especially in rainy seasons, while reducing health risks and building resilience
against climate change. Similar work in Bangladesh’s drought-prone and industrial zones has shown
that rainwater harvesting is not only cost-effective but can also reduce dependency on fragile surface
and groundwater systems.

Turning to Pakistan, the urgency is equally clear. With groundwater tables falling at alarming rates
and floods becoming more frequent and devastating, the country has embraced a wide array of
rainwater solutions. We heard of soakage pits in Lahore designed to recharge aquifers while reducing
urban flooding. We saw how the Pakistan Council of Research in Water Resources has built ponds in
desert regions and recharge wells in cities, storing significant quantities. And we saw how UN-Habitat
has successfully piloted thousands of rooftop systems that improve household access while reducing
reliance on dwindling supplies. Together, these initiatives show how local innovations can grow into
national impact.

Sri Lanka provides us with a lesson in institutional commitment. Building on centuries of traditional
wisdom, the country has moved rainwater harvesting from practice to policy. Today, it is not just
encouraged but mandated by law for new urban buildings. The combination of national policy,
legislation, and grassroots adoption has created a framework that ensures Sri Lanka is better prepared
for the water crises that climate change may bring.
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Nepal, too, reminds us of history. The country has relied on ponds, stone spouts, and traditional
reservoirs for centuries. These structures, some dating back over a thousand years, remain testimonies
to the wisdom of managing water close to its source. Yet today, scaling up these practices requires
renewed policy support, stronger governance, and modern technical integration.

In Bhutan, we learned of the springshed approach, where recharge zones are protected and
interventions are designed to revive drying springs. Such community-led action demonstrates how
nature-based solutions can restore water security for mountain communities. In Afghanistan, the
emphasis on managed aquifer recharge offers hope for a country where climate risks threaten fragile
water resources.

And in Malawi, we see how innovation need not always be complex. Simple calabash cisterns, built
with local materials, provide rural communities with reliable water while contributing to the broader
goals of a green economy.

Beyond these examples, the conference also revealed innovations that link water security with other
sectors. In Lahore’s textile industry, rainwater has been successfully tested as an alternative to
groundwater for dyeing cotton fabric, showing industrial applications are both possible and viable.
Space-based technologies, as we heard, can play a transformative role in site selection, monitoring,
and pollution risk analysis, providing decision-makers with tools to optimize rainwater harvesting at
multiple scales. And in India’s Western Ghats, community-led programs have created large volume of
storage capacity, showing how collective action can strengthen livelihoods, food security, biodiversity,
and resilience simultaneously.

Of course, alongside these successes, we must also acknowledge the common challenges. Rainfall
patterns are becoming increasingly erratic, making it difficult to rely on traditional systems alone.
Weak enforcement of policies, fragmented governance structures, and limited awareness continue to
limit scaling. Social change, outmigration, and the loss of traditional knowledge further complicate
long-term sustainability. And the issue of water quality must never be ignored without adequate
filtration and monitoring; harvested rainwater cannot always be safely used.

Consolidated recommendations of the 3™ International Conference on Conserving Blue Diamonds are:

1) Rainwater harvesting must be mainstreamed into national policies and development planning.
It cannot remain a scattered pilot project or a community initiative alone; it must become
central to water security strategies.

i1) Managed aquifer recharge and floodwater harvesting must be scaled as dual solutions to both
drought and flooding. By treating floodwaters not as hazards but as resources, we can transform
disaster into opportunity.

1i1) Communities must be placed at the very heart of action. From village water committees in
India’s Western Ghats to school-based systems in Pakistan, we have seen how empowerment
ensures sustainability.

iv) We must continue to invest in low-cost, decentralized, and adaptive systems cisterns, rooftop
tanks, soakage pits, that are tailored to local needs and realities.

v) We must harness the power of technology. Remote sensing, GIS, and modern monitoring
systems can help us design smarter interventions, measure impact, and reduce risks.
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vi) Finally, we must embrace the cross-sectoral applications of rainwater harvesting. Whether in
agriculture, industry, urban development, or ecosystem restoration, rainwater harvesting
provides multiple benefits that extend far beyond water security alone.

In conclusion, the message of this conference is powerful and inspiring. Rainwater is not just about
conserving a resource, it is about building resilience, protecting health, safeguarding livelihoods, and
securing our collective future. By coupling innovation with policy, and by placing communities at the
heart of solutions, we can transform rainfall variability into security and prosperity.

The stories we have heard from Bangladesh’s coastal towns to Malawi’s cisterns are not isolated
experiences; they are chapters of a global narrative. Together, they show us that rainwater harvesting
is not optional, it is indispensable. If we act now, with conviction and collaboration, we can ensure
that every drop of rain contributes to a more secure and sustainable tomorrow.
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