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Abstract:

Global warming, the gradual increase in Earth’s
average surface temperature due to human
activities and natural processes, poses significant
challenges to ecosystems, economies, and
societies. This paper explores the primary causes
of global warming, including greenhouse gas
emissions from burning fossil fuels, deforestation,
and industrial activities. It examines the far-
reaching effects, such as rising sea levels, extreme
weather events, and  Dbiodiversity loss.
Additionally, the paper discusses viable solutions,
including renewable energy adoption,
reforestation, and international policy frameworks
like the Paris Agreement. By analyzing current
data and scientific consensus, this study
underscores the urgency of collective action to
mitigate  global warming and highlights
sustainable practices to safeguard the planet for

future generations.
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Introduction

Global warming refers to the long-term rise in
Earth’s average temperature, primarily driven by
human activities that increase greenhouse gas

(GHG) concentrations in the atmosphere. Since

the Industrial Revolution, global temperatures
have risen by approximately 1.1°C, with
projections estimating a rise of 1.5—4.5°C by 2100
if emissions are not curbed (IPCC, 2023). This
phenomenon threatens ecosystems, human health,
and global economies, making it a critical issue of
the 21st century. This paper aims to analyze the
causes of global warming, evaluate its
environmental and societal impacts, and propose

actionable solutions to mitigate its effects.
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**2. Causes of Global Warming**

Global warming is driven by both anthropogenic
and natural factors, though human activities are

the dominant contributors.



- **Burning of Fossil Fuels**: The combustion of
coal, oil, and natural gas for energy and
transportation releases significant amounts of
carbon dioxide (CO:) and methane (CHa). In
2022, global CO: emissions from fossil fuels
reached 37.1 billion metric tons, a primary driver
of atmospheric warming (IEA, 2023).
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- **Deforestation**: Clearing forests for

agriculture or urbanization reduces the planet’s
capacity to absorb CO:. Tropical deforestation
alone contributes approximately 10% of global
GHG emissions (FAO, 2022).

- **Industrial and Agricultural Activities**:
Industrial processes release potent GHGs like
nitrous oxide (N:0), while agriculture,
particularly livestock farming, produces methane.
Rice cultivation and fertilizer use further

exacerbate emissions.

- **Natural Factors**: Volcanic eruptions and
solar radiation variations contribute minimally to
warming but are overshadowed by human-

induced causes.
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**3. Effects of Global Warming**

The impacts of global warming are profound and
multifaceted, affecting natural systems and human

societies.

**Rising Sea Levels**:

Melting polar ice caps and glaciers, coupled with
thermal expansion of seawater, have caused
global sea levels to rise by about 3.7 mm annually
(NOAA, 2023). This
communities, with projections estimating 0.3—1.2

threatens  coastal

meters of sea level rise by 2100, displacing

millions.
**Extreme Weather Events**:

Increased temperatures intensify hurricanes,
heatwaves, and droughts. For instance, the 2023
European heatwave led to thousands of deaths
and economic losses exceeding €10 billion
(WMO, 2024).
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**Biodiversity Loss**:

Warming disrupts ecosystems, causing species
extinction and habitat loss. Coral reefs, vital for
marine biodiversity, have declined by 50% since
the 1980s due to ocean warming and acidification
(IPCC, 2023).

**Human Health and Economic Impacts**: Heat-
related illnesses, food insecurity, and water
scarcity are rising. Developing nations,
particularly in Africa and South Asia, face
disproportionate economic losses, with GDP
reductions of up to 10% projected by 2050
(World Bank, 2023).

**4, Solutions to Global Warming**

Addressing global warming requires coordinated
efforts across individual, national, and global

levels.
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**Transition to Renewable Energy**:

Shifting to solar, wind, and hydropower can
significantly reduce GHG emissions. In 2023,
renewables accounted for 30% of global
electricity, but scaling up investment is critical
(IEA, 2024).

**Reforestation and Conservation**:
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Restoring forests and protecting existing
ecosystems enhance carbon sequestration.
Initiatives like the Bonn Challenge aim to restore
350 million hectares of degraded land by 2030.

**Policy and International Cooperation**:

The Paris Agreement (2015) commits nations to
limit warming to 1.5°C. However, stronger
enforcement and funding for climate adaptation in

vulnerable regions are needed.
**Sustainable Practices**:

Individuals can reduce their carbon footprint
through energy-efficient appliances, reduced meat
consumption, and sustainable transportation like
electric vehicles. Public awareness campaigns and

education are vital for driving behavioral change.
**Technological Innovation**:

Carbon capture and storage (CCS) and
geoengineering are emerging solutions, though
their scalability and environmental impacts

require further research.

**5, Conclusion**

Global warming is an urgent global challenge
driven by human activities, with devastating
effects on ecosystems, economies, and human
well-being. While the causes are well-
documented, the solutions—ranging from
renewable energy adoption to international policy
frameworks—offer =~ hope  for  mitigation.
Collective action, supported by governments,
industries, and individuals, is essential to limit
warming and protect the planet. Continued
research, innovation, and public engagement will

be crucial in achieving a sustainable future.
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