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1. Introduction and Objective

1.1 Introduction

The Blueprint for Action serves as a comprehensive guide for the implementation and scale-up of
innovative rainwater harvesting technologies in the selected pilot areas of Pakistan. This document is
grounded in the findings and outcomes of the initial project stages, ensuring that the selected
rainwater harvesting systems are not only sustainable but also scalable, adaptable, and aligned with
local needs. The blueprint builds on the pilot project's success and aims to provide a clear path for the
expansion of these technologies to other regions in Pakistan facing similar challenges in water
scarcity and climate resilience.

The project, funded by the Green Climate Fund (GCF) and supported by UNEP, focuses on two
primary pilot locations: PMAS-Arid Agriculture University, Rawalpindi, and the PCRWR Building,
Lahore. These sites were chosen based on their unique environmental conditions, water scarcity
issues, and their capacity to serve as model locations for the implementation of rainwater harvesting
technologies.

This blueprint will guide policymakers, local communities, NGOs, and private sector partners in the
practical deployment of rainwater harvesting systems. It also addresses key elements of
sustainability, monitoring, and evaluation, ensuring that the systems are maintained and adapted to
local contexts over the long term.

1.2 Objectives

The overarching goal of the blueprint is to develop a scalable, sustainable, and community-led

framework for the adoption of rainwater harvesting systems in Pakistan. This is achieved by fulfilling

the following key objectives:

e Objective 1: Enhance Water Security
Provide a reliable and sustainable source of water for communities in water-scarce areas through
the deployment of effective rainwater harvesting systems.

e Objective 2: Build Climate Resilience
Increase the resilience of communities to the impacts of climate change by reducing dependency
on external water sources and promoting the use of local water resources.

e Objective 3: Empower Local Communities
Foster community ownership of rainwater harvesting systems by involving local stakeholders,
including women and marginalized groups, in the decision-making, management, and operation
of the systems.

e Objective 4: Promote Sustainability and Longevity
Ensure that the rainwater harvesting systems are designed and implemented with long-term
sustainability in mind, including financial sustainability, technical maintenance, and social
inclusion.

e Objective 5: Create a Scalable Model
Develop a framework that can be easily scaled and replicated in other regions of Pakistan,
providing a roadmap for future projects that aim to address water scarcity and climate resilience.

e Objective 6: Strengthen Institutional Capacity
Enhance the capacity of local institutions such as PCRWR, PMAS-Arid Agriculture University, and
local government agencies to manage, monitor, and maintain rainwater harvesting systems
through training, partnerships, and policy advocacy.

e Objective 7: Integrate Gender and Social Inclusion
Ensure that gender equality and the inclusion of vulnerable groups are central to the planning,
implementation, and management of the rainwater harvesting systems, empowering all members
of the community to benefit from the project.
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e Objective 8: Support National Water Management Goals
Align the project with Pakistan’s broader national water management and climate resilience
strategies, ensuring that rainwater harvesting becomes a recognized and integrated part of the
country's water management framework.

Conclusion

The Blueprint for Action is a strategic document designed to guide the implementation and expansion
of rainwater harvesting technologies in Pakistan. By fulfilling the outlined objectives, the project will
not only address the immediate challenges of water scarcity but will also create a lasting framework
for sustainable water management and climate adaptation across the country. This document serves
as a practical, actionable guide for stakeholders involved in the deployment, management, and
scaling of rainwater harvesting technologies, ensuring long-term benefits for communities and

institutions.

2. Stakeholder Engagement

The rainwater harvesting solutions presented in this blueprint are designed to meet the diverse needs
of Pakistan’s distinct climatic and geographic zones, each facing unique water management
challenges. By offering a range of solutions that vary in complexity, from basic water storage systems
to advanced, integrated technologies, the project aims to provide scalable, adaptable solutions that
can be deployed across the country. This section outlines the four zones of Pakistan, each with its
own water management characteristics, and presents a tiered approach to rainwater harvesting
technologies. The solutions range from simple rainwater harnessing systems to sophisticated
technologies incorporating clean energy, sensors, and flood prevention mechanisms.

2.1 Description of the Four Zones

Pakistan can be divided into four distinct environmental zones, each requiring a tailored rainwater
harvesting solution based on its specific water needs, climate, and geographic characteristics:

Table 1: Zones Overview of Pakistan

Zone Geographic Characteristics Water Challenges
Zone 1: Arid Includes areas like Tharparkar and Cholistan Severe water scarcity, reliance on
Desert with extreme heat, low rainfall, and limited groundwater, minimal rainfall.
water resources.
Zone 2: Semi- Regions like Punjab’s Barani areas with Water variability, periods of abundance
Arid seasonal rainfall but frequent droughts and followed by droughts, poor groundwater
inconsistent water availability. recharge.
Zone 3: Includes mountainous areas of northern Flash floods, poor water retention,
Highland Pakistan (Khyber Pakhtunkhwa, Gilgit- seasonal water shortages.
Regions Baltistan) with erratic rainfall patterns.
Zone 4: Urban Major cities such as Karachi, Lahore, and Flooding during monsoon season, poor
Areas Islamabad with high population density and rainwater management, reliance on
urban runoff challenges. piped water.

2.2 Technology Solutions from Basic to Advanced

To meet the needs of these zones, we propose a tiered system of rainwater harvesting solutions,
each building upon the previous level with increasing complexity and resource requirements. The goal
is to offer a solution that matches the environmental conditions, water challenges, and available
resources of each zone, ensuring that the systems are both effective and sustainable.
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1. Basic Solution: Rainwater Harnessing and Storage
This solution is the foundation of all rainwater harvesting technologies. It focuses on the simple
collection and storage of rainwater to be used for drinking, irrigation, or other domestic purposes.
e System Components:
o Rainwater catchment area (e.g., rooftops).
o Storage tanks (e.g., cisterns, mobile flood barriers used for water storage).
o Basic distribution system (manual or gravity-fed).
e Applicable Zones: Suitable for Zone 1 (Arid Desert) and Zone 3 (Highland Regions), where
water scarcity is severe, and the focus is on capturing as much rainwater as possible during brief
periods of rainfall.

2. Intermediate Solution: Solar-Powered Water Management
Building upon the basic system, this solution integrates clean energy in the form of solar panels to
power pumps and distribute the harvested water more efficiently. This level of complexity is suitable
for areas where access to electricity is limited, and energy independence is required.
e System Components:
o Solar panels to generate power for water pumps.
o Solar-powered water distribution system.
o Storage tanks or mobile flood barriers.
e Added Value: Solar energy not only powers the water distribution system but can also be used
for other energy needs, such as lighting or heating public buildings.
e Applicable Zones: Ideal for Zone 2 (Semi-Arid), where the water supply is inconsistent, and
solar power can provide energy during dry periods when water must be moved to other areas.

3. Advanced Solution: Sensor-Based Water Management with Clean Energy

This solution incorporates advanced sensor technology to automate the water distribution process.

Moisture sensors monitor soil conditions, ensuring that water is only distributed when and where it is

needed. The integration of solar power ensures that the system remains energy-efficient and

sustainable.

e System Components:

o Solar panels for energy generation.

o Moisture sensors to monitor soil and crop conditions.

o Automated pumps and valves controlled by sensor data.
o Water storage tanks or mobile flood barriers.

e Added Value: This system maximizes water efficiency by preventing overwatering and ensuring
that water is distributed based on actual need. It is particularly valuable in agricultural zones
where irrigation efficiency is crucial.

e Applicable Zones: Best suited for Zone 2 (Semi-Arid) and Zone 4 (Urban Areas), where water
use must be carefully managed due to variability in rainfall and high water demand.

4. Highly Advanced Solution: Integrated Water Creation, Storage, and Flood Prevention
The most advanced solution integrates several technologies to not only capture and store rainwater
but also create water from air and provide flood prevention solutions. This system can be used in
highly urbanized or flood-prone areas where water management is critical.
e System Components:

o Solar-powered water pumps and sensors.

o Mobile flood barriers for both water storage and flood prevention.

o Water creation systems (e.g., atmospheric water generation using coils to capture

moisture from the air).
o Water treatment systems to purify collected water for safe use.
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o Flood control measures using mobile flood barriers to protect infrastructure.

e Added Value: This comprehensive system addresses multiple water challenges by combining
rainwater harvesting, flood prevention, and atmospheric water generation. It provides a highly
advanced solution that not only stores water but actively prevents damage from excess water and
creates additional water resources.

e Applicable Zones: Critical for Zone 4 (Urban Areas) and Zone 3 (Highland Regions), where
flood prevention and supplementary water creation are essential to maintaining water security and
protecting infrastructure.
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2.3 Mapping Solutions to Zones

Each of the four zones in Pakistan presents unique water challenges, and a one-size-fits-all approach is not sufficient. Instead, each zone can benefit from a
range of rainwater harvesting solutions, from simple to highly advanced, depending on available resources, infrastructure, and specific needs. This approach

allows for flexibility, enabling communities to adopt the solution that best matches their capacity while providing room for future advancements. The table
below presents the mapping of these solutions, showing how each zone can progress from basic rainwater harvesting to highly advanced systems.

Table 2: Mapping Solutions to Zones

Water Challenges

Basic Solution

Intermediate Solution

Advanced Solution

Highly Advanced Solution

Zone 1: Severe water scarcity, | Basic: Rainwater harnessing Intermediate: Solar-powered Advanced: Solar-powered Highly Advanced: Water
Arid low rainfall, reliance and storage (e.g., cisterns or water distribution system to pumps with moisture sensors creation systems (e.g.,
Desert on groundwater. mobile flood barriers). move stored water efficiently. to automate irrigation in arid atmospheric water generators)
areas. to generate water from air,
combined with flood barriers
for rare flood events.
Zone 2: Water variability, Basic: Rainwater collection Intermediate: Solar-powered Advanced: Sensor-based Highly Advanced: Integration
Semi-Arid | periodic droughts, and storage in tanks or mobile | water management system for | system with solar power, of solar-powered water
poor groundwater barriers. energy-independent automating water distribution systems, flood control
recharge. distribution. based on moisture levels. measures (mobile flood
barriers), and atmospheric
water generation during
droughts.
Zone 3: Flash floods, poor Basic: Rainwater harnessing Intermediate: Solar-powered Advanced: Solar-powered Highly Advanced: Integrated
Highland water retention, and storage (e.g., tanks) to pumps to move water to higher | systems with moisture sensors | flood prevention (mobile flood
Regions seasonal water capture seasonal rains. elevations and store during dry | to automate irrigation and barriers) and water creation
shortages. seasons. reduce water loss in steep systems (atmospheric water
terrain. generators) to manage both
water shortages and flood
risks.
Zone 4: Urban flooding, poor Basic: Simple rooftop Intermediate: Solar-powered Advanced: Automated sensor- | Highly Advanced: Integrated
Urban rainwater rainwater collection and water distribution for based water management system combining solar-
Areas management, high storage in tanks for non- households and small system integrated with solar powered water management,
water demand. potable uses. buildings. power for irrigation and water atmospheric water generation,
distribution in urban green and flood prevention
spaces. technologies (mobile flood
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Water Challenges Basic Solution Intermediate Solution Advanced Solution Highly Advanced Solution

barriers) to address both flood
and water scarcity challenges.
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Explanation of Zone-Specific Solutions
1. Zone 1: Arid Desert
¢ Inthis extremely dry zone, a basic solution starts with capturing what little rainfall occurs and

storing it in simple tanks or mobile flood barriers for future use. As the need for more efficient
water use grows, communities can move to intermediate solutions like solar-powered
pumps that distribute stored water more effectively. Advanced systems incorporate moisture
sensors to automate irrigation, while highly advanced systems introduce atmospheric water
generation to create water from air, addressing extreme water scarcity.

2. Zone 2: Semi-Arid
e This zone benefits from a basic solution focusing on water storage during the wet season to
prepare for dry periods. As resources allow, an intermediate solution using solar power for
water distribution reduces reliance on external energy sources. Advanced solutions
integrate sensors that monitor soil moisture, ensuring water is used efficiently. The highly
advanced solution introduces water creation technologies and flood control to mitigate both
drought and potential flooding during seasonal rains.

3. Zone 3: Highland Regions
¢ In highland regions prone to flash floods and water shortages, the basic solution captures

and stores seasonal rainfall, ensuring water availability during dry periods. An intermediate
solution uses solar power to move stored water to higher elevations, ensuring access when
needed. Advanced systems integrate sensors to automate irrigation, improving water
efficiency on steep terrain. The highly advanced solution combines flood prevention
technologies with water creation systems, addressing the dual challenges of excess and
shortage.

4. Zone 4: Urban Areas

¢ Indensely populated urban areas, where water demand is high and flooding is a risk, a basic
solution involves rooftop rainwater collection systems for non-potable uses like irrigation and
cleaning. As cities seek more efficient water management, intermediate solutions use solar
power for water distribution in public buildings or residential areas. Advanced systems add
moisture sensors and solar-powered irrigation for green spaces. The highly advanced
solution integrates water creation technologies with flood prevention systems to provide a
holistic response to both flooding and water shortages.

Flexibility Across Zones

By mapping solutions from simple to highly advanced, each zone can adopt the most appropriate
level of technology based on its specific needs and available resources. This flexibility allows
communities to start with the simplest rainwater harvesting technologies and progress to more
complex systems as funding, expertise, and infrastructure develop. Furthermore, this approach
encourages innovation, as each zone can tailor its systems to suit local conditions while benefiting
from the same core technologies adapted to different complexities.

Conclusion
The blueprint’s flexible, tiered approach to rainwater harvesting ensures that each zone in Pakistan

can benefit from tailored solutions, ranging from basic systems to highly advanced, integrated
technologies. By offering scalable solutions that can evolve with each zone’s needs, this approach
fosters both immediate and long-term water security while supporting climate resilience and
sustainability across the country.



UN@®

programme

€ ,CTC_AN Project Raindrop

environment *

Blueprint for Action

3. Site Selection and Justification

The site selection for the rainwater harvesting technology pilots is a critical component of the Blueprint
for Action, ensuring that the chosen locations are well-suited for testing, implementing, and scaling up
the selected technologies. Two pilot locations have been selected: PMAS-Arid Agriculture
University, Rawalpindi, and the PCRWR Building, Lahore. These sites were chosen based on their
geographic characteristics, water management challenges, and their potential to serve as
demonstration hubs for the wider implementation of rainwater harvesting systems across Pakistan.

Site 1: PMAS-Arid Agriculture University, Rawalpindi

Geographical Characteristics: The PMAS-Arid Agriculture University is located in Rawalpindi, which
lies within the Semi-Arid Zone (Zone 2) of Pakistan. This zone experiences seasonal rainfall but
often suffers from prolonged periods of drought, making water variability a significant challenge.
Agricultural activities in this region are heavily dependent on rainfall, and the inconsistent water
supply often leads to crop losses.

Justification for Selection

1. Water Variability: The semi-arid climate of Rawalpindi makes it an ideal location to test rainwater
harvesting technologies that can store water during the rainy season and make it available for use
during dry periods. This can improve agricultural productivity and water security for local
communities.

2. Institutional Capacity: The PMAS-Arid Agriculture University has the technical and research
capacity to support the implementation and monitoring of these technologies. The institution's
expertise in agricultural research makes it a valuable partner for testing systems that aim to
improve irrigation and water management.

3. Scalability Potential: The location offers potential scalability to other semi-arid regions in
Pakistan. Lessons learned from this site can be used to adapt rainwater harvesting solutions to
other areas facing similar challenges.

Technologies to be Tested
1. Basic Solution: Rainwater Harnessing and Storage
System Components:
- Rainwater collection from rooftops and other surfaces.
- Simple storage systems like cisterns or mobile flood barriers to store harvested rainwater
for agricultural or domestic use.
Objective:
- Capture and store rainwater during the rainy season to ensure water availability during
dry periods, reducing dependence on external water sources.
Justification:
- In semi-arid regions, water is available only during short rainy seasons. Basic rainwater
collection and storage systems are critical for ensuring a stable water supply throughout
the year.

N

. Intermediate Solution: Solar-Powered Water Distribution
System Components:
- Solar panels to power water pumps.
- Solar-powered water distribution systems for irrigation, ensuring even and controlled
watering of crops and landscapes.
Objective:

11
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- Ensure energy-efficient distribution of harvested rainwater to agricultural fields and
community gardens, reducing the need for external energy sources and improving
irrigation practices.

Justification:

- In an area where water resources are scarce and energy access may be limited, solar-
powered water distribution systems provide a sustainable solution for irrigating fields and
gardens during dry periods.

3. Advanced Solution: Automated Sensor-Based Irrigation
System Components:
- Moisture sensors integrated with solar-powered pumps to automate irrigation based on
real-time soil moisture data.
- Advanced water distribution controls to ensure optimal irrigation for crops, reducing water
waste and improving crop yields.
Objective:
- Maximize water use efficiency by ensuring that crops receive the right amount of water at
the right time, improving agricultural productivity and water conservation.
Justification:
- Automated systems based on sensor data help ensure that water is used efficiently,
which is crucial in a semi-arid environment where water must be conserved for maximum
agricultural benefit.

4. Highly Advanced Solution: Atmospheric Water Generation (AWG)
System Components:
- AWG technologies that extract moisture from the air to generate fresh water, even in low-
humidity conditions.
- Solar panels to power AWG units, ensuring the systems are energy-efficient and self-
sustaining.
- Integration with existing storage and distribution systems to combine rainwater harvesting
and AWG as complementary solutions.
Objective:
- Supplement rainwater harvesting by generating water from the atmosphere, providing a
reliable source of water even during extended dry periods.
Justification:
- In a semi-arid zone where rainfall is scarce and unpredictable, AWG offers a crucial
solution for generating water in times of extreme drought. Combined with rainwater
harvesting, it ensures a stable water supply for agricultural and domestic use.

Site 2: PCRWR Building, Lahore

Geographical Characteristics: The PCRWR Building is located in Lahore, part of the Urban Zone
(Zone 4). This zone is characterized by high population density, significant water demand, and
frequent urban flooding during the monsoon season. Water management challenges in urban areas
like Lahore include inefficient rainwater utilization and flooding due to poor drainage systems.

Justification for Selection

1. Urban Water Challenges: Lahore’s urban environment presents unique challenges related to
water management, including flood control, stormwater runoff, and high water demand. The site
offers an opportunity to test a comprehensive, highly advanced rainwater harvesting system that
addresses both water storage and flood prevention.

2. Institutional Support: The PCRWR (Pakistan Council of Research in Water Resources) is a
national leader in water research, providing the technical expertise and infrastructure needed to

12
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monitor and evaluate advanced rainwater harvesting technologies. This makes Lahore an ideal
location for developing solutions that can be applied in other urban areas across Pakistan.

3. High Visibility and Impact: Implementing rainwater harvesting systems at the PCRWR Building
in Lahore can serve as a model for other cities in Pakistan. The high visibility of the site provides
a platform for demonstrating the benefits of rainwater harvesting technologies in urban settings,
encouraging adoption by other municipalities.

Technologies to be Tested
1. Basic Solution: Rooftop Rainwater Collection and Storage
System Components:
- Rooftop rainwater catchment systems to collect rainfall.
- Storage tanks or cisterns for non-potable uses, such as irrigation, cleaning, and cooling.
Objective:
- Mitigate reliance on piped water sources and promote the use of harvested rainwater for
non-potable purposes in residential and public buildings.
Justification:
- Lahore faces high water demand, and basic systems can reduce the burden on public
water supplies by providing an alternative source for non-drinking purposes.

2. Intermediate Solution: Solar-Powered Water Distribution
System Components:
- Solar panels to generate clean energy for water pumps.
- Solar-powered water distribution system for green spaces, public buildings, and other
urban infrastructure.
Objective:
- Enhance the energy efficiency of water management in urban environments by using
solar power to distribute harvested rainwater to different locations.
Justification:
- In an energy-intensive urban environment like Lahore, the integration of solar energy
reduces reliance on conventional electricity, promoting sustainability while meeting urban
water demands.

3. Advanced Solution: Automated Sensor-Based Water Management
System Components:
- Solar-powered moisture sensors placed in urban green spaces to monitor soil conditions.
- Automated pumps and valves controlled by sensor data to irrigate green spaces and
parks efficiently.
Objective:
- Maximize water use efficiency by automating the irrigation process based on real-time
data, reducing water waste and ensuring optimal conditions for urban landscaping.
Justification:
- Urban areas often suffer from inefficient water use in public spaces. Automated systems
ensure that water is used only when needed, preventing overwatering and reducing strain
on water supplies.

4. Highly Advanced Solution: Integrated Flood Prevention and Water Management
System Components:
- Mobile flood barriers for flood control and water storage during heavy rains.
- Water treatment systems to purify stored rainwater for potable and non-potable uses.
- Atmospheric water generation technologies to supplement water supplies by capturing
moisture from the air.

13
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- Solar panels to power all systems, providing a clean energy source for water

management and flood prevention.
e Objective:

- Combine rainwater harvesting, flood control, and water creation technologies to address
both water scarcity and flooding issues in Lahore. The system also aims to reduce the
city’s dependence on external water sources while mitigating urban flooding risks.

e Justification:

- Lahore’s urban setting is prone to flooding during the monsoon season, and integrated
flood prevention systems can protect critical infrastructure while collecting water for later
use. The addition of atmospheric water generation ensures a constant water supply, even
during periods of low rainfall.

The scalable rainwater harvesting solutions for water security are reflected in Figure 1.

14
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Below diagram provides a visual representation of the rainwater harvesting technologies designed to address water management challenges across diverse
regions in Pakistan. The solutions are presented in four categories—Simple, Intermediate, Advanced, and Highly Advanced—allowing for scalability
depending on the local conditions and available resources. Each solution builds upon the previous one, progressively incorporating more sophisticated
components such as solar power, automated irrigation, and atmospheric water generation.

This diagram is designed to be adaptable for different zones within Pakistan, each of which faces distinct environmental and water challenges. Zone-specific
considerations, such as water scarcity in arid regions or flood prevention in urban areas, are provided to tailor the implementation of these technologies. This
approach ensures that the solutions can evolve alongside the region’s growing needs and capabilities, developing long-term water security and resilience.

Atmospheric Water
Generation (AWG)
Sensor-Based Water
[ERELEERT Description

\ Solar-Powered Water « Generates water from air using

Distribution Description
« Automates water distribution
using sensors to detect soil

moisture levels

moisture capture technology

Rainwater Harnessing and
Storage

Description
+ Collects and stores rainwater

Description
« Distributes harvested rainwater
using solar-powered pumps

Additional Components
+ AWG units (coils or filters)
+ Solar panels for power

Additional Components

« Solar-powered pumps

* Moisture sensors

« Automated irrigation system

Additional Components
« Solar panels

«  Water pumps

« Storage tanks

Preconditions
* Requires some humidity in the air
+ High energy demand

Components
« Rooftop catchment area
« Storage tanks (e.g. mobile barrier)

Preconditions

Preconditions
« Requires minimal rainfall
+ Basic infrastructure
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« Requires access to solar energy
 Investment in solar infrastructure

« Requires technical expertise for
setup and maintenance
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Advanced
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+ Low cost and easy to install « Reduces reliance on grid « Maximizes water efficiency « Independent of rainfall
+ Simple to maintain electricity « Reduces water wastage « Provides water during dry spells
+ Immediate relief for water scarcity «  Energy-efficient water distribution « Ideal for optimizing crop irrigation « Ideal for water-scarce

« Suitable for larger irrigation areas environments
CONs CONs
+ Limited capacity for dry seasons CONs « Higher technical complexity CONs
+ Ineffective during long droughts - Higher initial setup costs «+ Costlier to implement and  High energy consumption
+ Reliant on seasonal rainfall « Requires ongoing maintenance of maintain « Expensive setup and

solar panels and pumps « Potential for sensor malfunction in maintenance
/ harsh conditions « Effectiveness limited by low

humidity levels

/

[
[

Figure 1: Scalable Rainwater Harvesting Solutions for Water Security: From Simple to Highly Advanced Technologies
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Zone-Specific Callouts

Zone 1: Arid Desert (e.g., Tharparkar, Cholistan)

Key Challenges
e Severe water scarcity due to minimal and erratic rainfall.
e High reliance on groundwater, which is rapidly depleting.

Additional Considerations

e Atmospheric Water Generation (AWG) is critical for this zone because it provides a sustainable
water source even in extremely dry conditions. AWG should be prioritized in highly advanced
systems.

e Simple rainwater storage solutions must be optimized for capturing any available rainfall due to
low rainfall volumes.

Callout: AWG technology is highly relevant here, and integrating it with solar power will ensure
continuous operation without stressing other water resources.

Zone 2: Semi-Arid (e.g., Barani Areas in Punjab)

Key Challenges
e Water variability with inconsistent rainfall and frequent droughts.
e Poor groundwater recharge and seasonal water shortages.

Additional Considerations

e Solar-powered water distribution systems will significantly improve water use efficiency during dry
periods, ensuring water reaches agricultural fields effectively.

e Moisture sensors for automated irrigation are particularly beneficial to optimize water use during
the growing season, when water scarcity is critical.

Callout: Given the seasonal water supply, integrating solar-powered pumps and automated
irrigation can improve water availability and conservation during dry periods.

Zone 3: Highland Regions (e.g., Khyber Pakhtunkhwa, Gilgit-Baltistan)

Key Challenges
e Flash floods during rainy seasons and poor water retention.
e Seasonal water shortages in dry periods due to mountainous topography.

Additional Considerations

e The focus here should be on flood prevention technologies (e.g., mobile flood barriers) to
manage flash floods during the rainy season while storing excess water for future use.

e Water distribution across different elevations is important, so intermediate and advanced
solutions involving solar-powered pumps and storage at various elevations should be considered.

Callout: The combination of flood prevention and solar-powered water distribution across elevations
is critical to manage both flash floods and seasonal shortages.

Zone 4: Urban Areas (e.g., Karachi, Lahore, Islamabad)

Key Challenges
e Urban flooding during the monsoon season due to poor drainage systems.
¢ High water demand for domestic, industrial, and public use.

16
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Additional Considerations

¢ The highly advanced solution should focus on flood prevention through mobile flood barriers,
while incorporating rainwater harvesting systems for non-potable uses (e.g., irrigation, cleaning).

e Atmospheric Water Generation is less crucial in urban areas with higher humidity but can serve
as a supplemental water source in extreme conditions.

Project Raindrop
Blueprint for Action

Callout: Flood prevention systems combined with urban water management solutions, such as
rooftop rainwater collection and solar-powered distribution, are essential for balancing water demand

and controlling urban flooding.

Each zone has specific water challenges that can be addressed with tailored applications of the
unified solutions. While the basic, intermediate, advanced, and highly advanced solutions remain the
same in structure, their application in each zone depends on local environmental conditions, such as
water availability, rainfall variability, flooding risks, and energy access. These Zone-specific notes will
help focus resources and efforts on the most relevant solutions for each region, ensuring an optimized
approach to water management across Pakistan.

The following table provides a comprehensive overview of the most relevant rainwater harvesting
applications for each of the four zones identified in Pakistan. Each zone faces unique environmental
and water management challenges, ranging from severe water scarcity in arid regions to urban
flooding in densely populated areas. The recommended application for each zone is based on the
specific water needs and availability, ensuring that the selected technologies are tailored to local
conditions. The table also includes an assessment of flood risks and indicates whether flood
prevention measures, such as mobile flood barriers, are necessary in each zone.

Table 3: Recommended Application Per Zone

Most Relevant

Need for Flood

Zone L Rationale Flood Risk

Application Measures
Zone 1: Highly Severe water scarcity and minimal Low: Very Not needed
Arid Desert | Advanced: rainfall make AWG critical for little rainfall

Atmospheric generating water from air, ensuring a

Water Generation | stable supply in extremely dry

(AWG) conditions.
Zone 2: Advanced: Inconsistent rainfall and frequent Low: Not needed
Semi-Arid Sensor-Based droughts make automated water Drought-

Water distribution essential to optimize prone,

Management irrigation and conserve water minimal

resources. floods

Zone 3: Advanced: High variability in rainfall with High: Floods | High need:
Highland Sensor-Based seasonal water shortages means during Consider flood
Regions Irrigation for efficient water use is critical. monsoons barriers and

Water Efficiency Automated irrigation maximizes water drainage systems

conservation during dry periods.

Zone 4: Advanced: Urban areas face high water demand, | High: Urban | High need:
Urban Rooftop and rooftop rainwater harvesting flooding, Consider flood
Areas Rainwater helps mitigate reliance on piped poor barriers and

Harvesting and water. Solar-powered systems ensure | drainage urban stormwater

Solar-Powered energy-efficient water distribution. systems

Systems
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Site Selection Criteria for the Pilot

The two sites were selected based on the following key criteria:

1. Geographical Relevance: Each site represents a zone with specific water management
challenges. PMAS-Arid Agriculture University addresses the needs of the Semi-Arid Zone (Zone
2), where water variability and agricultural productivity are major concerns. The PCRWR Building,
located in the Urban Zone (Zone 4), focuses on urban water challenges such as flooding and
high water demand.

2. Institutional Capacity: Both locations have strong institutional support, with access to technical
expertise, infrastructure, and the ability to monitor and evaluate the systems. This ensures that
the rainwater harvesting technologies can be implemented effectively and lessons can be
documented for future scale-up.

3. Potential for Scalability and Replication: The selected sites offer the potential to scale the
tested solutions to other parts of Pakistan. The semi-arid and urban zones represent a large
portion of the country, making the results of these pilot projects applicable to a broad range of
geographic areas.

4. Support for Innovation: Both sites will be testing innovative, scalable rainwater harvesting
technologies. From basic collection systems to highly advanced solutions incorporating clean
energy and flood prevention, the chosen locations provide the necessary conditions for testing a
range of technologies that can be tailored to local needs.

Conclusion

The selection of PMAS-Arid Agriculture University in Rawalpindi and the PCRWR Building in Lahore
reflects a strategic approach to piloting rainwater harvesting technologies in areas with diverse water
challenges. Both sites provide an ideal platform to test a spectrum of solutions, from simple water
collection and storage to advanced, integrated systems powered by clean energy. By addressing the
unique water management needs of these zones, the project can generate valuable insights that will
support the broader implementation and scaling of these technologies across Pakistan.

4. Implementation Strategy and Resource Allocation

The Implementation Strategy provides a clear and structured approach to deploying the selected
rainwater harvesting technologies at the two pilot sites—PMAS-Arid Agriculture University,
Rawalpindi, and the PCRWR Building, Lahore. The strategy outlines the steps, roles, and timeline
for effective project execution, ensuring that the systems are installed, maintained, and scaled
successfully. The strategy emphasizes stakeholder involvement, phased implementation, and
continuous monitoring to achieve the project’s long-term objectives.

4.1 Phased Approach

The implementation will follow a phased approach, ensuring that each step is completed methodically
and resources are allocated efficiently. The project will be divided into four key phases:

1. Phase 1: Planning and Preparatory Work

2. Phase 2: System Installation and Deployment

3. Phase 3: Capacity Building and Community Engagement

4. Phase 4: Monitoring, Evaluation, and Scaling

Phase 1: Planning and Preparatory Work
This phase focuses on detailed planning, site assessments, and securing necessary permits. It lays

the foundation for the successful execution of the project.

Key Activities
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Site Assessments: Conduct thorough evaluations of both pilot locations to gather data on
topography, water needs, and environmental challenges.

Design Finalization: Customize the rainwater harvesting systems to suit the specific needs of
each zone, factoring in local environmental conditions.

Regulatory Compliance: Secure all necessary permits from local and national authorities,
ensuring the systems comply with water management regulations.

Stakeholder Engagement: Initiate dialogues with local communities, government bodies, and
technical experts to gather input and secure support.

Resource Allocation

Financial: 15% of total budget dedicated to planning, assessments, design finalization, and
regulatory compliance.

Human Resources: Project team, academic partners (PMAS and PCRWR), local government
authorities.

Material Resources: Limited material resources needed at this stage, primarily data collection
tools and survey equipment.

Phase 2: System Installation and Deployment
This is the most resource-intensive phase, where the systems are procured, installed, and tested for
functionality. It marks the physical implementation of the selected technologies.

Key Activities

1.

Procurement: Purchase all required equipment, including solar panels, water storage tanks,
moisture sensors, and Atmospheric Water Generation (AWG) units.

Installation: Deploy the rainwater harvesting systems at the selected sites, ensuring all
components (solar-powered pumps, tanks, etc.) are properly installed.

Testing and Calibration: Ensure that all systems are tested for functionality and optimized for
local conditions. Calibration is crucial for advanced systems like sensor-based irrigation.

System Handover Preparation: Begin the handover process to local technicians and water user
committees for long-term management.

Resource Allocation

Financial: 50% of total budget allocated for procurement, installation, and testing of
technologies.

Human Resources: Local technicians, private sector technology providers, and academic
experts oversee system deployment and ensure quality control.

Material Resources: Solar panels, rainwater storage systems, moisture sensors, AWG units, and
installation tools.

Phase 3: Capacity Building and Community Engagement
This phase focuses on ensuring that local communities and technicians are well-trained in operating
and maintaining the rainwater harvesting systems. It promotes community ownership of the project.

Key Activities

1.

Training Programs: Provide hands-on training for local technicians on how to operate, maintain,
and troubleshoot the installed systems.

Community Awareness Campaigns: Engage communities with education on water
conservation, the benefits of rainwater harvesting, and the importance of system maintenance.
Formation of Water User Committees: Establish community-led committees responsible for the
ongoing operation and management of the rainwater systems.
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4. Gender and Social Inclusion Initiatives: Ensure that women and marginalized groups are
actively involved in decision-making and management roles.

Resource Allocation
Financial: 20% of total budget dedicated to training, community engagement, and gender

inclusion programs.

Human Resources: NGOs (e.g., Hisaar Foundation), academic partners, and private sector
trainers lead capacity-building activities.
Material Resources: Educational materials, training kits, and demonstration systems for hands-

on learning.

Phase 4: Monitoring, Evaluation, and Scaling
This final phase focuses on tracking the performance of the installed systems, evaluating their impact,
and identifying opportunities for scaling the technologies to other regions.

Key Activities

1.

Performance Monitoring: Implement a robust Monitoring and Evaluation (M&E) framework to

track system performance and water conservation efficiency.

Impact Evaluation: Conduct surveys, interviews, and technical assessments to measure the

social, economic, and environmental impacts of the systems.

Scalability Assessment: Evaluate opportunities for scaling the rainwater harvesting systems to

other regions in Pakistan, particularly those facing similar water challenges.

Reporting and Feedback: Share results with stakeholders, including local governments and

communities, and incorporate feedback to improve system performance and future deployments.

Resource Allocation
Financial: 15% of total budget allocated for monitoring, evaluation, and scaling efforts.
Human Resources: Academic institutions lead data collection and analysis, supported by local
technicians and community members.

Material Resources: Monitoring tools, data collection equipment, and supplies for system

maintenance.

4.2 Roles and Responsibilities

Clear delineation of roles and responsibilities is essential for the smooth execution of the
implementation strategy. The following stakeholders will play key roles in each phase of the project:

Table 4: Overview Implementation Roles

Stakeholder ‘ Role

Project Team

Lead the overall coordination, design finalization, and ensure that the project
aligns with the goals.

Local Technicians

Install and maintain the rainwater harvesting systems at both sites.

Academic Institutions (PMAS,
PCRWR)

Provide technical expertise, monitor system performance, and offer
continuous feedback.

Community Leaders

Mobilize local communities, lead awareness campaigns, and help foster
community ownership.

Local Government Authorities

Oversee regulatory compliance, assist with permitting, and support the
scaling of technologies.

Private Sector Technology
Providers

Supply the necessary technology, provide technical support, and train local
technicians.

NGOs (WaterAid, Hisaar
Foundation)

Conduct community engagement activities and ensure gender and social
inclusion.
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UNEP/Green Climate Fund Provide overall project oversight and support for monitoring and scaling
(GCF) activities.

4.3 Timeline

The project will be implemented over a 24-month period, with each phase taking place according to
the following timeline:

Table 5: Implementation Planning

Phase Timeline

Phase 1: Planning and Preparatory Work Months 1-3
Phase 2: System Installation and Deployment Months 4-10
Phase 3: Capacity Building and Community Months 11-16
Engagement

Phase 4: Monitoring, Evaluation, and Scaling Months 17-24

The implementation strategy outlined above ensures that the selected rainwater harvesting
technologies are deployed efficiently, supported by robust community engagement and capacity-
building efforts. Through a phased approach, the project will build a foundation for long-term
sustainability and scalability, with continuous monitoring and evaluation to guide future improvements
and expansion. This strategy will not only address the immediate water management challenges at
the pilot sites but also provide a blueprint for scaling these solutions across Pakistan.

5. Gender and Inclusivity Strategy

The Gender and Inclusivity Strategy is a fundamental component of the Blueprint for Action,
ensuring that the implementation and scaling of rainwater harvesting systems are designed and
executed in a way that promotes gender equality and social inclusion. This strategy aims to empower
women, marginalized groups, and local communities to participate actively in the decision-making,
management, and long-term sustainability of the water systems. By focusing on inclusivity, the project
aligns with global goals of reducing inequalities and ensuring equitable access to resources,
particularly in regions where women and vulnerable groups often bear the greatest burden of water
scarcity.

5.1 Guiding Principles

The strategy is built around several key principles:

e Equal Access to Resources and Opportunities: Ensure that women, marginalized
communities, and disadvantaged groups have equal access to the resources, training, and
opportunities offered through the project.

e Active Participation in Decision-Making: Promote the involvement of women and marginalized
groups in the planning, decision-making, and management of water systems at every stage.

¢ Empowerment through Capacity Building: Provide tailored training and educational programs
that empower women and vulnerable groups to take leadership roles in water management and
community-based organizations.

e Cultural Sensitivity: Respect local cultural norms while promoting gender equality and
inclusivity, ensuring that strategies are adapted to local contexts to avoid resistance or exclusion.
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e Sustainability through Inclusivity: Recognize that the long-term sustainability of the project
depends on the active participation and ownership of the systems by all segments of the
population, including the most vulnerable.

5.2 Gender-Specific Challenges in Water Management

Women, particularly in rural and semi-urban areas of Pakistan, often play a central role in water
collection, usage, and management for their households and communities. However, they typically
have less access to decision-making platforms and technical training that could empower them to
manage water resources effectively. The key challenges faced by women and marginalized groups
include:
e Limited Access to Water Resources: Women are often responsible for water collection, yet they
have limited access to secure and reliable water sources, leading to physical and social burdens.
e Exclusion from Decision-Making: Cultural norms and gender biases often prevent women from
participating in local water management decisions, despite their direct involvement in water use.
e Economic Marginalization: Marginalized groups, including ethnic minorities, often face financial
constraints that limit their access to water infrastructure and related services.

This project aims to address these challenges by integrating a gender-sensitive approach into all
phases of implementation, ensuring that women and other vulnerable groups benefit equally from the
rainwater harvesting systems.

5.3 Strategic Interventions

The following interventions will be implemented to ensure gender equality and inclusivity:

1. Capacity Building and Training Programs:

e Provide tailored training sessions for women and marginalized groups on the operation,
maintenance, and management of rainwater harvesting systems.

e Develop leadership programs to empower women to take on roles within water user committees
and local governance structures.

e Ensure that training programs are accessible and inclusive, taking into account the different
literacy levels and work schedules of participants.

2. Formation of Inclusive Water User Committees:

e Establish gender-balanced water user committees at each pilot site, ensuring that women and
marginalized groups are equally represented.

e Promote equal decision-making power within these committees, ensuring that all members
have a voice in how the systems are managed and maintained.

Inclusive Community Engagement:
Engage local women’s groups, NGOs, and community organizations that focus on gender
and inclusion to collaborate on outreach efforts.

e Use culturally appropriate communication strategies to reach women and marginalized
communities, ensuring they are aware of the project’s benefits and opportunities.

4. Monitoring and Accountability:

e Develop a gender-responsive Monitoring and Evaluation (M&E) framework that tracks
participation, benefits, and impacts on women and marginalized groups.

e Ensure accountability mechanisms are in place to address any instances of exclusion or
unequal treatment.

5.4 Target Outcomes
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The Gender and Inclusivity Strategy aims to achieve the following outcomes:

¢ Increased Women'’s Participation: Women will actively participate in all aspects of the project,
from decision-making to technical operations, enhancing their role in community water
management.

e Empowered Marginalized Communities: Marginalized groups will have improved access to
water resources, increased economic opportunities, and greater involvement in the management
of the rainwater harvesting systems.

e Enhanced Sustainability: By ensuring the inclusivity of all stakeholders, the project’s long-term
sustainability will be strengthened through broader community ownership and equitable access to
resources.

e Reduction of Social Inequalities: The project will contribute to the reduction of social
inequalities, particularly in areas of water access and decision-making, helping to achieve broader
development goals.

5.5 Alignment with Global and National Goals

This strategy aligns with international frameworks such as the Sustainable Development Goals
(SDGs), particularly SDG 5 (Gender Equality) and SDG 6 (Clean Water and Sanitation), which
emphasize the importance of inclusivity in achieving water security and gender equality. At the
national level, the strategy is also aligned with Pakistan’s National Water Policy, which calls for the
integration of gender considerations in water resource management and equitable access to water
services.

Conclusion

The Gender and Inclusivity Strategy ensures that the rainwater harvesting systems are not only
technologically sound but also socially inclusive. By empowering women and marginalized
communities through capacity building, equal representation in decision-making, and targeted
community engagement, the project will foster greater ownership, sustainability, and resilience. This
approach helps ensure that the benefits of the project are shared equitably, creating long-term
impacts that extend beyond water security to social empowerment and community well-being.

6. Risk Management

The Monitoring, Evaluation, and Reporting (M&E) framework is critical for ensuring the successful
implementation, performance tracking, and continuous improvement of the rainwater harvesting
systems deployed under this project. A robust M&E framework will track the project’s progress against
defined objectives, assess its impacts, and provide timely feedback for course correction, if
necessary. This section outlines the key principles, tools, and reporting mechanisms that will be used
to ensure transparency, accountability, and learning throughout the project lifecycle.

6.1 Objectives of the M&E Framework

The objectives of the M&E framework are to:

e Monitor Progress: Track the implementation of project activities against the timeline, milestones,
and budget allocations.

e Evaluate Impact: Assess the social, environmental, and economic impacts of the rainwater
harvesting systems on target communities, particularly in terms of water security, gender
inclusion, and capacity building.

e Ensure Accountability: Maintain transparency in resource use, decision-making processes, and
overall project governance.

e Promote Learning and Improvement: Use feedback mechanisms to make necessary
adjustments to improve the project’s effectiveness and scalability.
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The methodology for monitoring and evaluation will follow a results-based approach, focusing on
inputs, outputs, outcomes, and impacts.
Inputs: Financial, human, and material resources allocated to each phase of the project.

Outputs: The immediate results of activities, such as the number of systems installed, individuals

trained, or water user committees formed.
Outcomes: The medium-term effects of the project, such as improved water access, increased
women’s participation, or reduced reliance on external water sources.
Impacts: The long-term, transformative effects, such as enhanced community resilience to

climate change, sustainable water management practices, and social and economic benefits.

Table 6: Result-Based Monitoring and Evaluation

Monitoring

Indicator

Data Collection

Frequency

Category Tools
Inputs Budget utilization by phase Financial reports Quarterly
Outputs Number of rainwater harvesting systems Installation records Monthly
installed
Number of community members trained Training attendance Post-training
(disaggregated by gender) sheets
Number of Water User Committees established Committee records Quarterly
Outcomes Increase in water access for households and Household surveys Annually
farms
Percentage of women in decision-making roles Committee records, Biannually
within committees interviews
Impacts Reduction in water scarcity in target zones Impact assessments End of project
Social and economic benefits of rainwater Focus group End of project
systems discussions
Improved resilience to climate change Climate resilience End of project
surveys

6.3 Tools and Data Collection Methods

To ensure data reliability and validity, a combination of qualitative and quantitative data collection

methods will be employed. These tools will provide comprehensive insights into the project's

performance and its impact on the target communities.

e Household Surveys: Used to gather data on water access, use patterns, and the socio-
economic benefits of the rainwater systems.

e Focus Group Discussions: Conducted with women, marginalized groups, and community
leaders to gain qualitative insights into the social impacts of the project.

e Technical Assessments: Regular system performance audits to assess the functionality and
efficiency of the rainwater harvesting technologies.

e Financial Audits: Quarterly reviews to ensure that budget allocations are utilized according to the
project plan.

e Water Use Monitoring: Measurement tools installed within the systems to track water collection,
storage, and usage rates over time.

6.4 Reporting and Feedback Mechanisms

A transparent and timely reporting system will be put in place to ensure stakeholders are regularly
informed of project progress. Reports will serve as essential tools for decision-makers, donors, and
local communities, helping to track both successes and areas for improvement.
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e Monthly Progress Reports: Provide updates on system installations, training programs, and
immediate outputs. These reports will be shared internally among the project team and
implementing partners.

e Quarterly Financial Reports: Track budget allocations and expenditures. These will be shared
with the funding partners and project governance bodies.

e Annual Outcome Reports: Assess the medium-term effects of the project, focusing on water
access improvements, community engagement, and gender inclusion. These reports will be
shared with local government authorities, donor organizations, and stakeholders.

e Final Impact Report: A comprehensive report detailing the long-term impacts of the project,
including water security, social inclusion, and climate resilience. This report will be disseminated
to all stakeholders, including international partners, donors, and academic institutions.

Table 7: M&E Reporting Table

Report Type | Purpose ’ Frequency ‘ Recipients

Monthly Progress Track installations, training, and system Monthly Project team,

Report performance implementing partners

Quarterly Financial Ensure financial accountability and Quarterly Donors, project

Report transparency governance bodies

Annual Outcome Assess medium-term project outcomes Annually Local government,

Report (water access, gender roles) stakeholders, donors

Final Impact Report | Measure long-term impact on water End of project | Stakeholders, donors,
security and community resilience academic partners

6.5 Learning and Adaptation

Throughout the project, learning and feedback will be key components of the M&E strategy. Data
collected from monitoring and evaluation activities will inform decision-making, allowing for real-time
course corrections where needed. Continuous feedback loops will ensure that any challenges or gaps
identified in the process can be addressed swiftly, improving the project’s overall performance and
scalability.

o Adaptive Management: The project team will employ adaptive management techniques, using
data insights to make informed adjustments to strategies, resource allocations, and
implementation methods.

e Stakeholder Engagement: Regular consultations with stakeholders, including community
members, local authorities, and funding partners, will provide additional insights for refining the
project.

e Knowledge Sharing: Best practices and lessons learned will be shared with local and
international stakeholders through workshops, reports, and presentations, ensuring the broader
dissemination of successful strategies.

The Monitoring, Evaluation, and Reporting framework is essential for ensuring that the rainwater
harvesting systems are deployed effectively and deliver their intended benefits to the target
communities. Through structured monitoring, impact evaluation, and transparent reporting, the project
will not only track its own success but also foster continuous improvement, adaptation, and scalability.
The comprehensive M&E approach ensures accountability to donors, stakeholders, and communities,
while contributing to the long-term sustainability of the project.

7. Long-Term Sustainability and Scalability

Ensuring the long-term sustainability of the rainwater harvesting systems is essential for the success
of the project and for achieving the desired impacts on water security and climate resilience in the
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pilot areas. This section outlines the sustainability and long-term planning strategy, focusing on how
the project will continue to benefit communities after the initial implementation phase. The strategy
includes financial, operational, environmental, and social sustainability, along with mechanisms for
scaling up and replicating the systems in other areas.

7.1 Key Components of Sustainability

The sustainability strategy for the Blueprint for Action is built on four interconnected components,

each playing a role in ensuring long-term success:

1. Financial Sustainability
Ensuring that the rainwater harvesting systems can be maintained and operated in the long term
through adequate financial resources, including local community contributions and government
support.

2. Operational Sustainability
Ensuring that local communities, technicians, and institutions are equipped with the skills,
knowledge, and tools to efficiently operate and maintain the systems. This emphasizes capacity
building and local ownership.

3. Environmental Sustainability
Ensuring that the systems are adapted to local environmental conditions and continue to provide
benefits without depleting or damaging natural resources, aligning with broader climate
resilience goals.

4. Social Sustainability
Ensuring that the systems are socially inclusive, empowering local communities, particularly
vulnerable groups and women, to take leadership roles in decision-making and system
management.

7.2 Financial Sustainability

For the rainwater harvesting systems to thrive long after initial implementation, long-term financial
models must be established. These include cost-sharing mechanisms, community engagement, and
partnerships with government and private sector stakeholders to ensure that resources are available
for the operation and maintenance of the systems.

Table 8: Financial Sustainability

Financial Mechanism Description Responsible Entity
Cost-Sharing with Local | Communities contribute to system NGOs, Local Government, Water
Communities maintenance costs through local water user User Committees

committees or levies.
Partnerships with Local | Local governments co-fund the operation and | Local Government Authorities
Governments maintenance of the systems through public

funds.
Private Sector Engage private sector partners to sponsor Private Sector Partners, Project
Partnerships ongoing system enhancements in exchange Team

for community visibility.
Microfinance for Microfinance schemes enable communities to | Local Banks, NGOs
Maintenance access small loans for major repairs or

upgrades.

Additional Considerations:
e Access to Grants and Subsidies: Work with local and international donors to access grants for
scaling and improving the systems.
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e Involvement of the Private Sector: The private sector could be incentivized to co-finance
projects as part of their corporate social responsibility (CSR) initiatives, especially in regions
where water security is a priority.

7.3 Operational Sustainability

Operational sustainability in the Blueprint for Action focuses on empowering local communities to
take ownership of the systems. This includes technical training, ongoing capacity building, and
establishing governance structures to ensure that systems are maintained efficiently.

Table 9: Operational Sustainability

Operational Element | Description Responsible Entity
Technical Training Continued refresher courses for local NGOs, Private Sector Technology
technicians to ensure that skills in maintaining Providers
systems are updated as needed.
Water User Local, community-based committees take Local Communities, NGOs
Committees charge of ongoing maintenance and repairs,

empowering communities to manage their own
water resources.

Monitoring and Continuation of the M&E framework led by PCRWR, Academic Institutions
Evaluation (M&E) academic institutions to ensure the systems'
performance is regularly evaluated and
adjusted as necessary.

Additional Considerations:

e Community-Led Governance: Water user committees will play a pivotal role in ensuring local
governance, including decision-making regarding system expansion, repairs, and funding.

e Institutional Support: The involvement of local governments and NGOs ensures operational
sustainability by providing technical support when necessary.

7.4 Environmental Sustainability

Ensuring environmental sustainability means integrating the systems into local ecosystems and
ensuring that they enhance, rather than degrade, natural resources. The systems will be designed to
align with climate resilience strategies, reducing dependency on vulnerable groundwater sources
and contributing to sustainable water management.

Table 10: Environmental Sustainability

Environmental

Element Description Responsible Entity
Tailored System Systems will be adapted to local climatic and environmental | PCRWR, Technology
Design conditions to optimize water collection and reduce the risk Providers

of negative impacts.
Climate Resilience Systems are designed to cope with variability in rainfall and | PCRWR, Local
other climate-related challenges, ensuring water availability | Communities
in times of drought.
Reduction in By harnessing rainwater, these systems reduce the over- PCRWR, Academic
Groundwater Use extraction of groundwater, thus protecting aquifers and Institutions
promoting sustainable use of natural resources.

7.5 Social Sustainability

Social sustainability focuses on ensuring that the systems remain socially inclusive and embedded in
community life. Local communities, especially women and marginalized groups, will be integral to the
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governance and management of the systems, ensuring that they serve everyone equally and continue
to deliver benefits in the long term.

Table 11: Social Sustainability

Social Element

| Description

| Responsible Entity

Community Local communities, through structured involvement, take Local Communities,
Ownership ownership of the systems and are actively engaged in Water User Committees
decision-making processes.
Gender and Programs will specifically focus on including women and NGOs (Hisaar
Vulnerable Group marginalized groups in leadership and management roles Foundation), Local
Inclusion within the water user committees. Leaders
Ongoing Awareness | Awareness campaigns will educate the wider community NGOs, Local Leaders
Campaigns on the benefits of sustainable water management and
encourage ongoing system maintenance.

Additional Considerations:
¢ Inclusion of Women: Women, who are often most affected by water scarcity, will play key roles
in the management of water resources, ensuring their perspectives are central to decision-

making.

e Local Leadership: By fostering local leadership, particularly among youth and women,
communities will be better positioned to ensure the long-term success of the systems.

7.6 Long-Term Scaling and Replication

Scaling and replication of the rainwater harvesting systems will focus on expanding their use to other
regions facing similar water challenges. This will require robust knowledge-sharing platforms, the
establishment of new partnerships, and policy advocacy to ensure widespread adoption.

Table 12: Long-Term Scaling and Replication

Scaling Element | Description

Knowledge Sharing
Platforms

Develop online and in-person platforms to share project
successes, case studies, and training materials with other
regions and communities.

| Responsible Entity

PCRWR, NGOs, UNEP

Partnerships for
Expansion

Secure partnerships with national and international donors,
NGOs, and the private sector to fund the expansion of
rainwater harvesting systems.

Project Team, UNEP,
Local Governments

Policy Integration

Work with local and national governments to incorporate
rainwater harvesting into broader water management
policies and regulations.

Local Governments,
UNEP

Additional Considerations:
e Pilot Success Stories: Documenting success stories from pilot areas will be critical for attracting
funding and support for scaling efforts.
e Donor Engagement: Partnering with global donors, including the Green Climate Fund (GCF), will
ensure financial resources for scaling.

Conclusion

The Blueprint for Action’s sustainability and long-term planning strategy ensures that rainwater
harvesting systems continue to operate effectively, benefiting communities long after the project’s
initial implementation. By focusing on financial, operational, environmental, and social sustainability,
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the systems will become integral to local water management strategies. Additionally, the emphasis on
community ownership and gender inclusion ensures that the systems are not only technically
sustainable but also socially embedded. The scaling and replication strategy will extend these
benefits to other regions in Pakistan, contributing to a broader, sustainable water management
framework for the country.

8. Conclusion

The Blueprint for Action serves as a comprehensive roadmap for the successful design,
implementation, and long-term sustainability of rainwater harvesting systems across the selected
regions of Pakistan. The project is a critical step towards improving water security, enhancing
climate resilience, and empowering local communities to manage their own water resources
effectively.

By leveraging innovative technologies, such as solar-powered distribution systems and
Atmospheric Water Generation (AWG), and ensuring these solutions are adapted to the local
environmental and social contexts, the project aims to provide tangible benefits to communities in
both rural and urban areas. The integration of financial, operational, environmental, and social
sustainability components will ensure that the rainwater harvesting systems are not only technically
viable but also supported by strong community ownership and long-term governance structures.

Key strategies outlined in the document, such as the formation of Water User Committees, gender
inclusion, and capacity-building efforts, reflect the project's commitment to fostering inclusive and
equitable participation from all sectors of society. The emphasis on monitoring, evaluation, and
continuous learning will ensure that the systems are refined and adapted to meet the changing
needs of the communities and the environment.

In addition, the scalability and replication strategy laid out in this blueprint provides a clear pathway
for extending the project's benefits to other regions facing similar water challenges. Through the
development of knowledge-sharing platforms, the establishment of partnerships, and policy
advocacy, the project has the potential to make a significant impact on water management practices
not just in Pakistan, but in other water-stressed regions as well.

The Blueprint for Action ultimately presents a forward-thinking, sustainable, and community-driven
approach to addressing water scarcity and ensuring long-term water security. It is a model for how
innovative technologies, coupled with local governance and inclusive social engagement, can help
build more resilient and sustainable communities in the face of climate change and other emerging
challenges.
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