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ABSTRACT

Climate change is one of the most pressing challenges of our time, affecting both the natural environment and human societies. This paper explores the fundamental
science behind climate change, identifying its key causes, and analysing its environmental and socio-economic impacts. Human activities,

such as fossil fuel combustion and deforestation, have significantly contributed to the accumulation of greenhouse gases, resulting in global warming. The study
also highlights various consequences, including rising sea levels, extreme weather patterns, and ecosystem disturbances. Furthermore, the research outlines
mitigation and adaptation strategies, such as adopting renewable

energy sources, enhancing energy efficiency, and implementing sustainable policies. Ultimately, this paper underscores the urgency of collective action at local,
national, and global levels to safeguard the planet for future generations.
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Introduction

Climate change is an urgent global issue that has far-reaching consequences on ecosystems and human livelihoods. This paper provides a comprehensive
overview of climate change by examining its scientific foundations, identifying contributing factors, and exploring its impact on both natural and human
systems. With increasing global temperatures, shifting weather patterns, and more frequent natural disasters, the need for immediate action has never
been more crucial. By understanding the root causes and effects of climate change, societies can take meaningful steps toward mitigating its consequences
and ensuring environmental sustainability.

The Science of Climate Change

Climate change refers to long-term shifts in temperature, precipitation, and other climate-related phenomena over decades or centuries. The primary
driver of contemporary climate change is human activity, particularly the excessive release of greenhouse gases (GHGs) such as carbon dioxide (CO2),
methane (CH4), and nitrous oxide (N20). These gases trap heat in the Earth's atmosphere, leading to a phenomenon known as the greenhouse effect.
Scientific models predict that if current emission trends continue, global temperatures will continue to rise, exacerbating climate-related challenges.

Environmental Impacts of Climate Change

Climate change manifests in various environmental disturbances, including:

. Rising sea levels: The melting of polar ice caps and thermal expansion of seawater threaten coastal communities, leading to erosion, flooding,
and habitat loss.

. Extreme weather events: Increased temperatures intensify hurricanes, droughts, and floods, placing significant strain on infrastructure and
agriculture.

. Ecosystem disruptions: Altered temperature and precipitation patterns affect biodiversity, causing species migration, habitat destruction, and
reduced agricultural productivity.
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Human and Economic Consequences

Beyond environmental effects, climate change also has profound implications for human health, economies, and social systems:

Health risks: Higher temperatures contribute to heat-related illnesses, respiratory problems due to poor air quality, and the spread of vector-
borne diseases like malaria and dengue.

Economic instability: Damage to infrastructure, loss of agricultural productivity, and increased disaster recovery costs place financial burdens
on nations.

Food and water security: Changing climate conditions impact crop yields and freshwater availability, exacerbating hunger and resource
scarcity.

Mitigation and Adaptation Strategies

Addressing climate change requires a dual approach:

Mitigation: Reducing GHG emissions through renewable energy adoption, energy-efficient technologies, and sustainable land- use practices.
Adaptation: Enhancing climate resilience through infrastructure improvements, disaster preparedness, and community-based strategies.

Policy and global cooperation: Enforcing climate policies, such as carbon pricing and international agreements like the Paris Accord, to
promote sustainability.

Evidence of Climate change

Global Temperature is Rising: The average temperature of planet is approx. 2 degrees Fahrenheit since the late 19" century, a rapid increase
shown in temperature during 2016 and 2020 because of carbon dioxide emission into the atmosphere and other human activities.

The sea and ocean Getting Warmer: The sea and ocean has absorbed large amount of heat around top of 100 meters of ocean. in early times
ocean showing warming of 0.67-degree heat but in early times 0.33 degree Celsius in 1970.

MAJOR PROBLEM RELATED TO CLIMATE CHANGE

PROBLEML1: Rising Global Temperatures

Cause:
® Increased greenhouse gas (GHG) emissions from burning fossil fuels (coal, oil, gas).
®  Deforestation reduces carbon absorption, worsening the greenhouse effect.
Consequences:

e  Melting glaciers and rising sea levels.

e More extreme heatwaves, droughts, and wildfires.

e  Negative impact on human health, agriculture, and biodiversity. Solutions:

Il Transition to Renewable Energy:

Invest in solar, wind, hydro, and nuclear power to replace fossil fuels.

Governments should provide incentives for clean energy adoption.

Il Reforestation & Afforestation:

Plant more trees to absorb CO»..

Prevent deforestation, especially in tropical rainforests.

Il Energy Efficiency & Sustainable Transportation:

Promote electric vehicles (EVs) and public transportation.

Improve energy efficiency in buildings and industries.

Problem 2: Extreme Weather Events (Floods, Hurricanes, Wildfires)
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Cause:
e Warmer temperatures lead to more intense storms and heatwaves.
. Deforestation and urbanization reduce natural buffers (e.g., wetlands, forests).
Consequences:
. Damage to infrastructure, homes, and businesses.
. Increased loss of life and displacement of communities.
. Rising economic costs for recovery and rebuilding. Solutions:
Il Climate-Resilient Infrastructure:
. Build stronger flood defenses, seawalls, and improved drainage systems.
. Use heat-resistant materials for buildings in high-temperature regions.
Il Early Warning Systems & Disaster Preparedness:
. Invest in meteorological technology to predict extreme weather.
. Educate communities on evacuation plans and emergency responses.
Il Ecosystem Protection & Restoration:
. Restore wetlands and mangroves to act as natural flood barriers.
. Implement better forest management to reduce wildfire risks.
Problem 3: Ocean Acidification Cause:
. Excess carbon dioxide (CO-) from human activities dissolves in the ocean, forming carbonic acid.
. This lowers the pH of seawater, making it more acidic. Consequences:
e  Coral reefs weaken and die (coral bleaching).
. Marine life, especially shell-forming organisms like oysters and plankton, struggles to survive.

. Disrupts the entire ocean food chain, affecting fisheries and coastal communities.

Solutions:

Il Reduce CO: Emissions:
e  Shift to renewable energy sources (solar, wind, hydro) to cut fossil fuel use.
. Implement stricter regulations on industrial carbon emissions.
. Protect & Restore Marine Ecosystems:
. Expand marine protected areas to safeguard vulnerable species.
. Reduce overfishing and pollution (plastic waste, chemical runoff).
Il Promote Ocean-Based Carbon Sequestration:
. Grow and protect seagrasses and mangroves, which absorb CO..

. Explore ocean alkalinity enhancement techniques to neutralize acidity.

Future Directions

To combat climate change effectively, future research must focus on technological advancements in renewable energy, carbon sequestration, and climate
adaptation strategies. Policymakers and industries must collaborate to integrate sustainable practices and address socio-economic disparities exacerbated
by climate change.
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Conclusion

Climate change presents a significant challenge that requires urgent action from governments, businesses, and individuals. By transitioning to renewable
energy, enforcing sustainable policies, and fostering global cooperation, humanity can mitigate climate change's worst effects. As societies adapt to
changing environmental conditions, collective efforts will be essential in preserving the planet for future generations.
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