Volume 9, Issue 5, May — 2024
ISSN No0:-2456-2165

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/IJISRT24MAY 276

Help us Deal with Water Crisis!
Solving Water Crisis to Save Lives.

Nikita Verma

Abstract:- Water scarcity remains a critical global
challenge, prompting the exploration of innovative
strategies for sustainable water management. This study
investigates the dual potential of rainwater harvesting
and ocean water purification as solutions to address water
scarcity. Through a comprehensive review of literature
and case studies, this research examines the efficacy,
challenges, and implementation strategies of both
approaches across diverse contexts. The findings
underscore the capacity of rainwater harvesting to
augment local water supplies and reduce dependence on
traditional sources, while ocean water purification offers
a promising avenue for expanding freshwater resources.
Key factors influencing success, including technological
advancements, policy support, and community
engagement, are identified and analyzed. Moreover, the
study explores the environmental, economic, and social
implications of these approaches, emphasizing their role
in water conservation, climate change resilience, and
sustainable development. Practical recommendations are

offered for policymakers, practitioners, and communities
to leverage rainwater harvesting and ocean water
purification as complementary strategies for addressing
water scarcity and advancing water security globally.

l. INTRODUCTION

To fix the problem, we need to first understand the
concept. Water crisis isnot just a condition, but, a global issue
of water scarcity, affecting access to fresh water used for
drinking, agriculture, and sanitation. To address this issue,
innovative solutions such as rainwater harvesting, and ocean
water purification have emerged. Rainwater harvesting
involves capturing and storing rainwater, while ocean water
purification converts seawater into freshwater. This study
explores the efficacy, challenges, and implementation
strategies of these approaches. By examining their
environmental, economic, and social implications, this
research aims to inform efforts to address water scarcity and
advance water security globally.

Fig 1: Thirsty Planet: Navigating the Global Water Crisis

1. REASON AND IMPACT OF THIS CRITICAL
CASE

Despite abundant oceans, only 2.5% of total water on
earth is suitable for living beings due to the below mentioned
factors:

A. Salinity:

o High salinity levels make water unpalatable and cause
health issues if consumed regularly.
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e Salty water can harm crops by affecting soil structure and
reducing water uptake by plants. It can also lead to the
accumulation of salts in the soil, causing land degradation
and reducing agricultural productivity.

e Salinity changes in aquatic ecosystems can disrupt the
balance of species and lead to declines in biodiversity.

e Salty water can corrode infrastructure such as pipes,
pumps, and machinery, leading to increased maintenance
costs and decreased lifespan of equipment.
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B.
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Population growth:

Growing population is directly proportional to demand for
fresh water. This can strain existing water supplies,
especially in regions already experiencing water scarcity.
As populations grow, there's a greater need for
infrastructure such as water treatment plants, distribution
networks, and sanitation systems. Inadequate
infrastructure can lead to water shortages, contamination,
and inadequate sanitation, posing health risks to
communities.

Over-extraction of groundwater or surface water
resources beyond their sustainable yield can lead to
aquifers depletion, reduced water availability, and long-
term environmental damage.

Urban areas tend to have higher water demands per capita
and face challenges such as water pollution, inadequate
sanitation, and water infrastructure deficits.

Particularly true in areas where water scarcity is acute,
and water sources are shared across borders, there is an
increased competition for the freshwater sources, which
leads to disputes between them. For e.g., Kaveri water
being shared between Karnataka and Tamil Nadu.
Population growth can contribute to habitat destruction,
deforestation, and pollution, which can degrade water
quality and harm aquatic ecosystems. Loss of biodiversity
and ecosystem services further compounds water-related
challenges.

Climate Change along with Pollution:

Climate change can alter weather patterns, leading to
change of availability of water resources, drying them.
Droughts become more frequent in areas with non-
perennial freshwater sources, while some areas face
increased rainfall and flooding.

Pollution from various sources such as industrial
emissions, improper waste management and disposal of
the same, field runoff, etc., can contaminate water bodies,
making water unsuitable for drinking, irrigation, or
aquatic life. During festive seasons large crowd of people
use harmful colors and idols and immerse those in water
bodies contaminating the quality of water. Climate change
can exacerbate water pollution by influencing factors such
as temperature, precipitation, and runoff patterns, which
can affect the transport of pollutants.

Climate change-induced sea level rise can lead to the
intrusion of saltwater into coastal aquifers and estuaries,
contaminating freshwater supplies and reducing their
availability. This can also degrade coastal ecosystems and
compromise infrastructure located in low-lying areas.
Many regions depend on glaciers for a consistent supply
of freshwater, especially during dry seasons. Climate
change-induced glacier retreat reduces this reliable water
source, leading to water shortages and increased
competition for dwindling water resources in affected
regions.
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e Climate change and pollution can harm aquatic
ecosystems, leading to declines in biodiversity, habitat
degradation, and loss of ecosystem services such as water
purification and flood regulation. This may lead to a series
of consequences for human communities relying on these
ecosystems for sustenance, employment, and cultural
significance.

Addressing water-related problems caused by climate
change and pollution requires concerted efforts to mitigate
greenhouse gas emissions, improve water management
practices, reduce pollution inputs, enhance resilience to
extreme weather events, and protect and restore freshwater
ecosystems. Effective management of interconnected
challenges and the assurance of sustainable water
management for present and future generations necessitate
collaboration among governments, communities, industries,
and international organizations.

D. Inefficient Water Management Practices:

e Inadequate infrastructure for water storage, treatment, and
distribution can lead to water losses through leaks and
evaporation, reducing the availability of clean water for
communities.

e Unequal access to water resources due to socioeconomic
factors or political reasons can lead to disparities in water
availability and exacerbate social tensions and conflicts.

o [|nefficient irrigation methods, such as flood irrigation or
open channels, can lead to water wastage and contribute
to soil salinization and waterlogging, reducing
agricultural productivity and degrading land quality.

e Absence of effective water pricing mechanisms and
regulations can lead to wasteful water use and inefficient
allocation of water resources, as users may not have
incentives to conserve water or invest in water-saving

technologies.

Addressing inefficient water management practices
requires implementing integrated water management
strategies that prioritize sustainability, equity, and efficiency.
This encompasses investment in water infrastructure and
technologies, encouragement of water conservation and
efficiency practices, enforcement of effective regulations,
active engagement of communities and stakeholders, and
adoption of holistic approaches that recognize the
interconnected nature of water, energy, food, and ecosystems.

E. Unequal Distribution of Water Resources:

e Natural factors such as geographic location, topography,
and climate patterns can influence the availability of water
resources.

e Water resources may be unevenly distributed relative to
population density. Areas with high population
concentrations may face greater competition for limited
water supplies, leading to disparities in access to clean
water and sanitation services.
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e Historical patterns of water use, land ownership, and
infrastructure can influence the distribution of water
resources. In some cases, colonial legacies or historical
inequities in water rights and access persist, contributing
to disparities in water availability and allocation.

e Socioeconomic factors such as income levels, wealth
distribution, and governance structures can influence
access to water resources. Wealthier individuals or
communities may have better access to clean water and
sanitation services, while marginalized groups, like rural
populations or informal settlements, may face greater
challenges in accessing safe water sources.

e Inadequate water infrastructure and inefficient water
management practices can contribute to disparities in
water access and distribution. Poorly maintained or
outdated infrastructure may limit the reach of water
supply networks, particularly in remote or underserved
areas.

e Political dynamics, governance structures, and water
management policies can affect the allocation and
distribution of water resources. Decisions about water
allocation, pricing, and infrastructure investment may be
influenced by political considerations, leading to unequal
access to water resources.

Addressing the unequal distribution of water resources
requires comprehensive approaches that consider social,
economic, environmental, and political factors. This includes
implementing equitable water management policies,
investing in water infrastructure and technologies, promoting
community participation and stakeholder engagement, and
addressing underlying issues of poverty, inequality, and
marginalization.

> Solution:

Implementing efficient water management practices.

Promoting conservation and recycling.

Supporting equitable access policies.

Allocating resources for the development of infrastructure

for water storage and distribution.

e Ultilizing technological innovations like desalination and
water purification.

e Supporting policies that ensure equitable access to clean
water for all.

e Technological innovations for water purification such as
desalination.

o Water-saving agricultural practices.

» Convert Sea Water into Fresh Water — Desalination:

o Reverse Osmosis (RO): In this process, seawater is
forced through a semi-permeable membrane that filters
out the salts and impurities, leaving behind freshwater.
The freshwater is collected, while the concentrated salt
solution is discharged.
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o Distillation: This process entails heating seawater to
generate steam, which is subsequently condensed into
freshwater, leaving behind salts and impurities as residue.

Both methods require specialized equipment and
energy, making desalination relatively expensive compared
to other water sources. However, it's a crucial technology for
regions with limited freshwater resources, especially in arid
coastal areas.

Which country effectively and efficiently implements
desalination, and how?

Several countries such as Saudi Arabia, UAE, Israel,
Australia, and Singapore have invested significantly in
desalination technology to address water scarcity effectively.
Among them, the United Arab Emirates (UAE), particularly
Dubai and Abu Dhabi, stands out for its efficient and
extensive desalination infrastructure.

> Here's Why the UAE Is Considered a Leader in
Desalination:

e Abundant Energy Resources: The UAE has abundant
oil and gas reserves, which it leverages to power
desalination plants. This ensures a reliable and cost-
effective energy supply for the desalination process.

e Technological Innovation: The UAE has committed to
cutting-edge desalination technologies such as reverse
osmosis (RO) and multi-stage flash (MSF) distillation.
These methods are recognized for their efficiency and
cost-effectiveness in converting seawater into freshwater.

e Large-scale Projects: The UAE has implemented large-
scale desalination projects to meet the growing demand
for freshwater, particularly in rapidly expanding urban
areas like Dubai and Abu Dhabi. These projects include
the Jebel Ali Desalination Plant, one of the largest RO
desalination plants in the world.

e Investment in Research and Development: The UAE
government has invested in research and development
initiatives to improve desalination technology, enhance
energy efficiency, and reduce the environmental impact
of desalination operations.

e Integrated Water Management: The UAE adopts an
integrated approach to water management, combining
desalination with water reuse, conservation measures, and
sustainable resource management strategies to ensure a
reliable and sustainable water supply for its population.

Overall, the UAE's success in desalination can be
attributed to its combination of abundant energy resources,
technological innovation, large-scale infrastructure projects,
investment in research and development, and integrated water
management approach. These elements have empowered the
UAE to effectively tackle water scarcity issues, guaranteeing
a dependable provision of freshwater to sustain its expanding
population and economy.
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Little Practices to Save Water:

Fix Leaks: Regularly inspect and mend leaks in faucets,
toilets, and pipes to prevent unnecessary water wastage.
Water-Efficient Fixtures: Install water-efficient fixtures
like low-flow faucets, showerheads, and toilets to
decrease water usage while maintaining performance.
Collect Rainwater: Set up rain barrels or tanks to collect
rainwater, which can be utilized for outdoor activities like
watering plants or washing cars.

Watering Efficiency: Water outdoor plants and gardens
in the early morning or late evening to minimize
evaporation. Utilize drip irrigation systems or soaker
hoses to deliver water directly to plant roots, reducing
runoff and maximizing efficiency.

Native Plants: Choose native or drought-resistant plants
for landscaping to minimize water usage in gardens and
landscapes.

Mulching: Apply mulch around plants and garden beds to
retain soil moisture, thereby reducing the necessity for
frequent watering.

Reduce Shower Time: Take shorter showers and
consider turning off the water while lathering or
shampooing.

Use Dishwashers Efficiently: Wait until you have a full
load before running the dishwasher to maximize water
and energy efficiency.

Sustainable Agriculture: Implement water-saving
agricultural practices such as drip irrigation, crop rotation,
and soil moisture monitoring to optimize water use in
farming.

Educate and Raise Awareness: Raise awareness about
the significance of water conservation and advocate for
the adoption of water-saving practices in daily routines.

Rainwater Harvesting:

Collect: Install gutters and downspouts to direct rainwater
into storage containers.

Store: Use rain barrels or tanks to store collected
rainwater.

Filter: Install filters to remove debris and contaminants
from rainwater.

Use Wisely: Use stored rainwater for non-potable
purposes like gardening and cleaning.

Maintain: Regularly clean and maintain your RHS for
optimal performance.

Steps Taken by Government in India:

National Water Mission
Atal Bhujal Yojana

Har Khet Ko Pani (HKKP)
The Atal Mission for
Transformation (AMRUT)
Jal Jeevan Mission-Har Ghar Jal
Jal Shakti Abhiyan

Rejuvenation and Urban

>

International Journal of Innovative Science and Research Technology

https://doi.org/10.38124/ijisrt/IJISRT24MAY 276
Some Good Examples:

Arun  Krishnamurthy (born  1986) is an Indian
environmental activist who has initiated the campaign of
cleaning various lakes across India.

Anand Malligavad also known as "Lakeman of India,” is
an Indian water conservationist and environmentalist
from Bengaluru. He is known for his contribution in the
revitalization of 23+ deteriorating lakes in Bengaluru.

1. CONCLUSION

Water is Life. We must thoroughly understand the
situation and adopt best practices to preserve water for our
future generations. With insight into how leading
countries are utilizing technology to enhance water
quality, we can implement similar strategies to support
our ecosystem in a more efficient and effective manner. |
believe it's crucial for our country to study how other
successful nations are addressing this issue and apply their
solutions to our own circumstances.
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