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Clean water & sanitation through Fog Harvesting

Dr Abhineet Kumar Jha

Abstract:

This paper outlines the implementation of a fog harvesting system aimed at addressing water scarcity issues
in a hill site environment. Utilizing specialized nets and collection systems. For an example: the system aims
to produce 200 Liters of water per day, contributing to sustainable water management practices in alignment
with United Nations Sustainable Development Goals (UNSDGs) and Corporate Social Responsibility (CSR)
standards. The report details the methodology, objectives, implementation plan, cost analysis, evaluation and
monitoring strategies, and contributions to UNSDGs and CSR. Through harnessing fog as a water source, this
project offers a sustainable solution to water scarcity challenges while promoting environmental conservation
and community welfare.

1. Introduction: Fog harvesting is a sustainable water collection technique that extracts water from fog-
laden air using specialized nets or meshes. In this paper our aim is to implement a fog harvesting system at a
hill site to address water scarcity issues, particularly in areas where traditional water sources are limited. The
system's capacity is designed to produce 200 Liters of water per day, contributing to sustainable water
management practices aligned with the United Nations Sustainable Development Goals (UNSDGs) and
Corporate Social Responsibility (CSR) standards.

e Depending on the region and season, the daily water yield is between 6 and 22 Liters per square metre
of net.

e According to FogQuest, a simple 40 m2 fog collector costs about USD 1,500 producing an average of
about 200 litres of water per day.

2. Objectives:

o Implement a fog harvesting system to capture water from fog-laden air.

» Achieve a daily water production capacity of 200 Liters.

e Assess the efficiency and effectiveness of the fog harvesting system.

o Contribute to UNSDGs, particularly Goal 6: Clean Water and Sanitation, and Goal 15: Life on Land.
« Align with CSR standards by promoting sustainable water management and community development.

3. Methodology: The fog harvesting system consists of:

1. Fog Nets: High-density polyethylene (HDPE) nets installed at an optimal angle to intercept fog
droplets.

2. Collection System: Gutters and pipes to direct harvested water to storage tanks.

3. Storage Tanks: Tanks to store harvested water for distribution and use.

The effectiveness of the system will be evaluated based on the following parameters:
e Water Production: Daily water output measured in liters.

o Efficiency: Ratio of actual water harvested to the maximum potential water yield.
e Quality: Water quality assessments for potability and suitability for various purposes.
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Methodology of Fog Harvesting

Fog harvesting is a technique used to collect water from fog by utilizing specialized structures known as fog
collectors. The methodology of fog harvesting involves several steps, including site selection, design and
construction of fog collectors, monitoring and data collection, and analysis of collected data. Below is a
detailed outline of the methodology typically employed in fog harvesting projects:

V.

V.

VI.

Site Selection:

Identify potential sites with high fog frequency and density. These locations are typically
coastal areas, mountainous regions, or areas adjacent to deserts where fog formation is
prevalent.

Conduct on-site assessments to evaluate topography, wind patterns, fog characteristics, and
accessibility. Factors such as elevation, prevailing winds, and proximity to water sources can
influence the effectiveness of fog harvesting.

Design and Construction of Fog Collectors:

Based on site assessments and environmental conditions, design fog collectors optimized for
water collection efficiency.

Fog collectors typically consist of vertical mesh panels or nets suspended between support
structures. The mesh material should be selected based on its ability to capture water droplets
while minimizing wind resistance.

Install fog collectors in strategic locations to maximize exposure to fog-laden winds. Orient
collectors perpendicular to prevailing winds for optimal fog interception.

Consider factors such as collector height, mesh density, and spacing between collectors to
optimize water yield while minimizing material and construction costs.

Monitoring and Data Collection:

Establish a monitoring system to track meteorological variables such as fog density, wind speed
and direction, temperature, humidity, and precipitation.

Deploy weather stations equipped with sensors at the fog harvesting site to continuously
monitor environmental parameters.

Collect data on fog event frequency, duration, and intensity to assess the potential water yield
from fog harvesting.

Install rain gauges or other water collection devices to measure the volume of water collected
by fog collectors during fog events.

Analysis of Collected Data:

Analyze meteorological data to identify patterns and trends in fog occurrence and intensity.
Calculate water yield based on the volume of water collected by fog collectors during fog
events.

Evaluate the efficiency of fog collectors by comparing water yield to environmental conditions
such as fog density, wind speed, and temperature.

Assess the sustainability and viability of fog harvesting as a water source by considering factors
such as water quality, cost-effectiveness, and environmental impact.

Optimization and Refinement:

Based on data analysis, refine the design and placement of fog collectors to maximize water
yield and efficiency.

Experiment with different mesh materials, collector configurations, and placement strategies
to optimize fog harvesting performance.

Continuously monitor and evaluate system performance over time to identify areas for
improvement and implement adjustments as needed.

Community Engagement and Capacity Building:

Engage local communities and stakeholders in the fog harvesting project to build awareness
and garner support.

Provide training and capacity-building initiatives to empower community members to maintain
and manage fog harvesting infrastructure.

Foster collaboration with research institutions, NGOs, and government agencies to leverage
expertise and resources for the sustainable implementation of fog harvesting projects.

By following this methodology, fog harvesting projects can effectively capture water from fog
to supplement local water sources, particularly in arid and semi-arid regions where access to
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clean water is limited. Continuous monitoring, data analysis, and community engagement are
essential components of successful fog harvesting initiatives.

4. Implementation Plan:

Developing an implementation plan for fog harvesting involves several key steps to ensure the successful
execution of the project. Here is a detailed outline of the implementation plan:

VI.

VII.

Project Preparation:

Define project objectives, including the quantity of water to be harvested, target locations, and
intended beneficiaries.

Conduct feasibility studies to assess the suitability of potential fog harvesting sites based on
climatic conditions, topography, and fog density.

Secure necessary permits and approvals from local authorities and landowners for installing
fog harvesting infrastructure.

Site Selection and Assessment:

Identify potential fog harvesting sites based on geographic features such as elevation,
prevailing wind patterns, and proximity to water sources.

Conduct on-site assessments to evaluate fog frequency, density, and duration using
meteorological data and field observations.

Install monitoring equipment, such as fog collectors and weather stations, to gather data on fog
water yield and quality.

Infrastructure Design:

Design fog harvesting infrastructure tailored to site-specific conditions, including fog nets,
mesh panels, or other collection devices.

Determine optimal placement and orientation of fog collectors to maximize water yield while
minimizing environmental impact and maintenance requirements.

Select appropriate materials and construction techniques to ensure durability and reliability of
fog harvesting infrastructure under varying weather conditions.

Installation and Commissioning:

Mobilize construction teams and equipment to install fog harvesting infrastructure according
to design specifications and safety guidelines.

Conduct thorough testing and calibration of fog collectors to optimize water capture efficiency
and minimize system downtime.

Train local staff or community members on proper operation and maintenance procedures to
ensure long-term functionality and sustainability of fog harvesting systems.

Monitoring and Evaluation:

Establish a comprehensive monitoring program to track key performance indicators, including
fog water yield, quality, and usage.

Implement data collection protocols to regularly assess the effectiveness of fog harvesting
systems and identify areas for improvement.

Analyze monitoring data to evaluate project outcomes, quantify water production, and assess
socio-economic impacts on local communities.

Community Engagement and Capacity Building:

Engage with local communities and stakeholders to raise awareness about fog harvesting
technology, its benefits, and potential applications.

Facilitate participatory decision-making processes to involve community members in project
planning, implementation, and management.

Provide training and capacity-building workshops on water management, conservation
practices, and income-generating activities related to fog harvesting.

Risk Management and Contingency Planning:

Identify potential risks and challenges associated with fog harvesting, such as changes in
climate patterns, equipment malfunction, or resource constraints.

Develop contingency plans and mitigation strategies to address unforeseen circumstances and
minimize project disruptions.

Establish communication channels and protocols for timely response to emergencies or
operational issues that may arise during project implementation.
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VIIl.  Documentation and Reporting:

o Maintain detailed records of project activities, expenditures, and outcomes to ensure
accountability and transparency.

o Prepare regular progress reports and documentation for funders, stakeholders, and regulatory
authorities to demonstrate project achievements and compliance with established goals.

o Share lessons learned and best practices from fog harvesting projects through workshops,
conferences, and publications to inform future initiatives and promote knowledge sharing
within the sector.

By following this comprehensive implementation plan, organizations and communities can effectively deploy
fog harvesting technology to harness this sustainable water resource and address water scarcity challenges in
arid and semi-arid regions.

5. Design for Fog Harvesting
Fog harvesting structures, also known as fog collectors, are designed to capture water droplets from
fog-laden air and convert them into usable liquid water. These structures typically consist of a mesh
or netting system that intercepts fog droplets, causing them to coalesce and drip down into collection
troughs or reservoirs. Below is a detailed design outline for fog harvesting structures:

I.  Mesh Material Selection:

a. Choose a mesh material that is hydrophilic, meaning it attracts and retains water droplets.
Common materials include polypropylene, polyethylene, and polyvinylidene fluoride (PVDF).

b. Opt for a mesh with small pore sizes (typically 0.1 to 0.3 millimeters) to efficiently capture fog
droplets while minimizing wind resistance.

c. Consider the durability, UV resistance, and environmental impact of the mesh material, as well
as its ability to withstand harsh weather conditions.

Il.  Collector Frame and Support Structure:

a. Design a sturdy frame and support structure to hold the mesh panels in place and withstand
wind loads, precipitation, and other environmental stresses.

b. Use materials such as galvanized steel, aluminum, or treated wood for the frame, ensuring it is
resistant to corrosion and degradation.

c. Incorporate anchoring systems or guy wires to secure the collector against strong winds and
prevent displacement or damage.

I11.  Mesh Panel Configuration:

a. Determine the dimensions and orientation of the mesh panels based on local fog characteristics,
wind patterns, and site constraints.

b. Typically, mesh panels are installed vertically with an angle of inclination (tilt) ranging from
5 to 20 degrees to facilitate water runoff.

c. Space the mesh panels apart to maximize fog interception while minimizing shading and
airflow obstruction between panels.

IV.  Collection System:

a. Install a collection trough or gutter at the bottom of each mesh panel to capture water droplets
and channel them to a central collection point.

b. Ensure the collection system is sloped to facilitate water flow towards the collection point and
prevent stagnation or overflow.

c. Incorporate screens or filters to prevent debris, insects, and contaminants from entering the
collection system and affecting water quality.

V.  Water Storage and Distribution:

a. Integrate a storage tank or reservoir to store the collected fog water for later use. The storage
capacity should be sufficient to meet water demand during periods of low fog activity.

b. Include a filtration and purification system to remove impurities and ensure the quality of
harvested fog water for drinking, irrigation, or other applications.

c. Implement a distribution system (e.g., gravity-fed pipes, pumps) to deliver harvested water to
end-users or storage facilities as needed.
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VI.  Maintenance and Accessibility:

a. Design the fog harvesting structure for ease of maintenance and accessibility, allowing for
periodic inspection, cleaning, and repair.

b. Include access points, ladders, or platforms for personnel to safely access elevated components
such as mesh panels, collection troughs, and storage tanks.

c. Provide clear instructions and training for maintenance tasks to ensure the longevity and
reliability of the fog harvesting system.

VIl.  Monitoring and Automation:

a. Integrate sensors and monitoring equipment to track environmental parameters such as fog
density, wind speed, and water flow rates.

b. Implement automation and remote monitoring capabilities to optimize system performance,
adjust collector settings, and detect maintenance issues in real-time.

By following this design framework, fog harvesting structures can effectively capture water from fog
and provide a sustainable source of clean water for communities in fog-prone regions. Customization
and adaptation of the design to local conditions and requirements are essential for maximizing the
efficiency and reliability of fog harvesting systems.

6. Cost Analysis:

o Fog Nets: fog net cost will be approx. 20 USD per m2, According to FogQuest, a simple 40 m2 fog
collector producing an average of about 200 litres of water per day.

o Collection System: 200 USD for gutters, pipes, and fittings.

o Storage Tanks: for 200 litres capacity cost will be approx. 100 USD for durable tanks with adequate
capacity.

« Installation: Labor costs for site preparation, net installation, and system setup will be approx. 400
usD

« The main suppliers of fog nets are FogQuest (simple nets) and aqualonis GmbH (CloudFisher type)

6. Evaluation and Monitoring:

« Daily Water Production: Measure the volume of water harvested each day.

o Efficiency Assessment: Calculate the efficiency of the system based on actual water production
compared to potential yield.

o Water Quality Testing: Conduct periodic tests to ensure harvested water meets safety and quality
standards.

7. Contribution to UNSDGs and CSR:

Fog harvesting, the process of collecting water droplets from fog-laden air, contributes to several United
Nations Sustainable Development Goals (UN SDGs) by addressing key global challenges related to water
scarcity, poverty alleviation, health, and environmental sustainability. Here's how fog harvesting aligns with
specific UN SDGs:

I.  Goal 6: Clean Water and Sanitation:

o Fog harvesting provides a sustainable source of clean water in regions where access to
freshwater is limited or unreliable, thus contributing to Goal 6.

« By harvesting fog water, communities can reduce dependence on contaminated surface water
sources and improve access to safe drinking water for drinking, sanitation, and hygiene
purposes.

Il.  Goal 1: No Poverty:

e Access to clean water through fog harvesting can alleviate poverty by reducing the financial

burden associated with purchasing water from distant or expensive sources.

TIJER2402071 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org | a568



VI.

VII.

TIJER || ISSN 2349-9249 || © February 2024, Volume 11, Issue 2 || www.tijer.org

e Fog harvesting empowers marginalized communities, including rural and remote populations,
by providing them with a reliable and affordable water supply, thus contributing to poverty
reduction.

Goal 3: Good Health and Well-being:

o Reliable access to clean water obtained through fog harvesting promotes good health and
reduces the risk of waterborne diseases, such as diarrhea and cholera.

« Improved sanitation and hygiene practices facilitated by fog water availability contribute to
better health outcomes, particularly among vulnerable populations, including children and the
elderly.

Goal 11: Sustainable Cities and Communities:

« Fog harvesting can enhance the resilience of urban and peri-urban communities by diversifying
their water sources and reducing dependence on centralized water infrastructure.

« Implementing fog harvesting projects at the community level promotes sustainable water
management practices and fosters community engagement and empowerment.

Goal 13: Climate Action:

o Fog harvesting represents a climate-resilient water supply solution that is less susceptible to
climate variability and extreme weather events compared to surface water sources.

« By reducing reliance on groundwater extraction and surface water diversion, fog harvesting
contributes to climate change mitigation efforts and promotes adaptation to water scarcity
challenges.

Goal 15: Life on Land:

e Fog harvesting can support ecosystem restoration and biodiversity conservation by providing
water for reforestation, afforestation, and habitat restoration projects.

o Restoring degraded land through fog water irrigation contributes to soil conservation, erosion
control, and the regeneration of vegetation, thus promoting life on land.

Goal 17: Partnerships for the Goals:

« Fog harvesting initiatives often involve partnerships between governments, non-governmental
organizations (NGOs), research institutions, and local communities, fostering collaboration
and knowledge-sharing.

e By promoting multi-stakeholder partnerships, fog harvesting projects contribute to the
achievement of various SDGs through collective action and shared responsibility.

In summary, fog harvesting plays a crucial role in addressing water-related challenges and advancing multiple
UN SDGs by providing a sustainable and climate-resilient water supply solution. By harnessing fog as a
renewable resource, fog harvesting contributes to poverty reduction, improved health outcomes,
environmental sustainability, and the resilience of communities facing water scarcity.

Benefits, Challenges, and Opportunities of Fog Harvesting in Terms of CSR in Line with Indian
Regulations:

Benefits of Fog Harvesting in terms of CSR:

Water Accessibility: Fog harvesting provides access to clean water in regions with limited water
resources, addressing water scarcity issues and promoting water accessibility, which aligns with CSR
principles of community welfare and sustainable development.

Environmental Conservation: By utilizing natural fog as a water source, fog harvesting reduces
reliance on groundwater and surface water sources, promoting environmental conservation and
ecosystem preservation, which are key aspects of CSR initiatives aimed at protecting natural resources.
Community Empowerment: Fog harvesting projects involve local communities in the
implementation and maintenance processes, fostering community ownership and empowerment. This
participatory approach promotes social inclusion and community development, enhancing the social
impact of CSR initiatives.

Climate Resilience: Fog harvesting contributes to climate resilience by providing an alternative water
source that is less susceptible to climate variability and drought conditions. This resilience-building
aspect aligns with CSR goals of promoting sustainable practices and resilience in the face of climate
change impacts.

Educational Opportunities: Fog harvesting projects often include educational components aimed at
raising awareness about water conservation, environmental stewardship, and sustainable development.
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These educational initiatives contribute to capacity building and knowledge sharing within
communities, supporting CSR objectives related to education and awareness.

Challenges of Fog Harvesting in terms of CSR:

1.

Technical Complexity: Fog harvesting systems require specialized equipment and expertise for
design, installation, and maintenance, posing challenges in terms of technical capacity and resource
availability, particularly in rural and marginalized communities.

Water Quality Concerns: The quality of harvested fog water may vary depending on environmental
factors and atmospheric pollutants, raising concerns about water safety and potability. Ensuring water
quality standards and addressing contamination risks are critical challenges for fog harvesting projects.
Socio-Economic Equity: Fog harvesting projects may face challenges related to socio-economic
equity and distributional justice, as access to water resources and project benefits may not be equitable
across all community members. Addressing these equity concerns is essential for achieving inclusive
and sustainable development outcomes.

Policy and Regulatory Framework: Fog harvesting initiatives may encounter regulatory hurdles and
policy constraints related to water rights, land use, and environmental permits. Engaging with relevant
stakeholders and advocating for supportive policies are necessary to overcome these challenges and
ensure project success.

Long-Term Sustainability: Ensuring the long-term sustainability of fog harvesting projects requires
ongoing investment in monitoring, maintenance, and capacity building. Securing adequate funding
and institutional support is crucial for sustaining project benefits and maximizing CSR impact over
time.

Opportunities of Fog Harvesting in terms of CSR:

Innovation and Technology: Fog harvesting presents opportunities for innovation and technological
advancement in water harvesting, filtration, and storage technologies. Investing in research and
development can lead to more efficient and cost-effective fog harvesting solutions, enhancing CSR
initiatives focused on sustainability and innovation.

Partnerships and Collaboration: Collaborative partnerships between government agencies, NGOs,
private sector organizations, and local communities can leverage resources and expertise to scale up
fog harvesting initiatives and maximize social impact. Building strong partnerships fosters collective
action and strengthens CSR efforts towards achieving shared sustainability goals.

Community Engagement and Empowerment: Fog harvesting projects provide opportunities for
community engagement and empowerment through participatory decision-making processes, skills
training, and income generation activities. Empowering local communities to take ownership of fog
harvesting initiatives enhances social capital and fosters sustainable development outcomes.
Knowledge Sharing and Best Practices: Fog harvesting projects serve as platforms for knowledge
sharing and exchange of best practices in water management, environmental conservation, and climate
resilience. Establishing networks and platforms for sharing lessons learned and replicating successful
approaches accelerates CSR impact and promotes sustainable development at scale.

Impact Measurement and Reporting: Implementing robust monitoring and evaluation frameworks
enables CSR stakeholders to assess the social, environmental, and economic impacts of fog harvesting
projects accurately. Transparent reporting of project outcomes and performance metrics enhances
accountability and credibility, strengthening CSR initiatives' effectiveness and influence.

In conclusion, fog harvesting presents both opportunities and challenges for CSR initiatives in India. While
fog harvesting offers significant benefits in terms of water accessibility, environmental conservation, and
community empowerment, addressing technical, socio-economic, and regulatory challenges is essential for
ensuring project success and maximizing social impact. By leveraging innovation, collaboration, and
community engagement, fog harvesting projects can contribute to sustainable development goals while
advancing CSR objectives in India.
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8. Recommendations:

« Regular maintenance and monitoring of the fog harvesting system to ensure optimal performance.

o Community involvement and awareness programs to promote water conservation and sustainable
practices.

« Continued research and innovation to enhance fog harvesting technology and expand its applicability
in water-stressed regions.

9. Conclusion: In conclusion, fog harvesting presents a promising solution to address water scarcity
challenges in India, aligning with Corporate Social Responsibility (CSR) principles and objectives.
Through the implementation of fog harvesting systems, communities can access clean water, promote
environmental conservation, and enhance resilience to climate change impacts. However, the successful
implementation of fog harvesting projects requires careful consideration of various factors, including
technical feasibility, water quality concerns, socio-economic equity, policy frameworks, and long-term
sustainability.

Despite the challenges associated with fog harvesting, including technical complexity, water quality risks,
socio-economic disparities, regulatory constraints, and sustainability concerns, the benefits outweigh the
challenges when approached strategically and collaboratively. Fog harvesting projects offer opportunities
for innovation, partnership, community engagement, knowledge sharing, and impact measurement,
contributing to CSR initiatives focused on sustainability, social inclusion, and environmental stewardship.

Moving forward, it is essential to prioritize investment in research, technology development, capacity
building, and stakeholder engagement to overcome challenges and maximize the social, economic, and
environmental benefits of fog harvesting projects. By fostering innovation, collaboration, and
empowerment, fog harvesting can play a significant role in achieving water security, environmental
sustainability, and inclusive development in India, while advancing CSR objectives and contributing to the
United Nations Sustainable Development Goals (UNSDGS).

In summary, fog harvesting represents a valuable opportunity for CSR initiatives to make meaningful
contributions to water management, community development, and environmental resilience in India. By
addressing challenges, seizing opportunities, and leveraging collective action, fog harvesting projects can
create positive impacts that extend beyond water provision, fostering holistic and sustainable development for
present and future generations. Thus, integrating fog harvesting into CSR strategies and sustainability agendas
can unlock its full potential as a transformative solution for water scarcity challenges in India and beyond.
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