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Abstract

Global warming is one of the most pressing environmental and public health challenges of
the 21st century. The continuous rise in global temperatures due to increased greenhouse gas
emissions has led to significant environmental, ecological, economic, and health consequences
worldwide. This review aims to summarize the major impacts of global warming and highlight
the challenges associated with mitigation and adaptation strategies. Global warming has
contributed to extreme weather events, rising sea levels, biodiversity loss, reduced agricultural
productivity, and increasing health risks. Vulnerable populations, particularly in developing
countries, face disproportionate consequences due to limited resources and weak health
infrastructure. Furthermore, climate change influences the spread of infectious diseases, food
insecurity, water scarcity, and economic instability. Despite international efforts such as climate
agreements and sustainability initiatives, major challenges remain in reducing emissions,
implementing effective policies, and promoting global cooperation. Addressing global warming
requires integrated approaches involving governments, scientific communities, healthcare
systems, and individuals. Strengthening mitigation strategies, promoting renewable energy, and
improving climate resilience are essential to minimize future risks. This review highlights the
multidimensional impacts of global warming and emphasizes the need for coordinated global
action to protect environmental sustainability and human health.
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Introduction

Global warming refers to the long-term increase in the Earth’s average surface temperature
caused primarily by human activities such as burning fossil fuels, deforestation, and industrial
emissions. These activities increase atmospheric concentrations of greenhouse gases including
carbon dioxide, methane, and nitrous oxide, which trap heat in the atmosphere and disrupt the
Earth’s natural climate system.¹ Over the past century, global temperatures have risen
significantly, resulting in noticeable changes in weather patterns, ecosystems, and ocean
dynamics. Climate change is increasingly recognized as a major global threat affecting
environmental stability, public health, and economic development.² The Intergovernmental Panel
on Climate Change (IPCC) reports that climate-related risks are emerging faster than previously
anticipated, making adaptation more difficult for many societies.³This review discusses the
major impacts of global warming on environmental and human systems and examines the
challenges associated with addressing this global crisis.
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Environmental Impacts of Global Warming

1.Rising Global Temperatures

The most direct consequence of global warming is the steady increase in global surface
temperature. Increasing temperatures have intensified heatwaves, droughts, wildfires, and other
extreme weather events.³ These changes disrupt natural ecosystems and reduce biodiversity.

2.Melting Glaciers and Rising Sea Levels

Global warming accelerates the melting of glaciers and polar ice caps, contributing to rising sea
levels. This phenomenon threatens coastal ecosystems and increases the risk of flooding in low-
lying regions.⁴ Rising sea levels also threaten freshwater resources and agricultural land in many
countries.

3.Biodiversity Loss

Climate change significantly affects ecosystems by altering habitats, migration patterns, and
species survival. Many species are unable to adapt quickly to rapid environmental changes,
increasing the risk of extinction and ecosystem imbalance.⁵
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Impact on Human Health

Global warming poses a significant threat to human health through both direct and indirect
pathways. Heatwaves, floods, and storms increase mortality and morbidity, especially among
vulnerable populations such as the elderly and children.² Climate change also influences the
spread of infectious diseases. Rising temperatures and changing precipitation patterns facilitate
the expansion of vector-borne diseases such as malaria and dengue fever.⁶ Furthermore, climate-
related disasters contribute to mental health problems, including anxiety, depression, and post-
traumatic stress disorder. Air pollution associated with fossil fuel combustion further exacerbates
respiratory and cardiovascular diseases, increasing global disease burden.⁷

Impact on Food Security and Agriculture

Agriculture is highly sensitive to climate variability. Changes in temperature, rainfall patterns,
and soil conditions significantly affect crop productivity and food supply.⁸ Climate change is
projected to reduce global agricultural productivity and increase the risk of hunger, particularly
in developing countries. Rising temperatures, droughts, and increased pest infestations can
reduce yields of staple crops such as wheat, maize, and rice.⁹ Additionally, extreme weather
events disrupt food supply chains and increase food prices, leading to greater food insecurity.

Water Resources and Ecosystem Stress

Global warming affects hydrological cycles and water availability. Many regions are
experiencing increased droughts, while others face severe flooding due to changing precipitation
patterns.¹⁰ Melting glaciers, which serve as major freshwater sources for millions of people,
further threaten global water security. Reduced freshwater availability affects agriculture,
drinking water supply, and sanitation systems.

Economic and Social Consequences
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Climate change has far-reaching economic consequences. Extreme weather events damage
infrastructure, disrupt industries, and increase healthcare costs.¹¹ Developing countries are
particularly vulnerable due to limited adaptive capacity and economic resources. Climate change
can also contribute to population displacement, migration, and social conflicts over limited
resources such as water and arable land.

Challenges in Addressing Global Warming

1.Policy and Governance Challenges

Despite global agreements such as the Paris Climate Agreement, achieving significant emission
reductions remains difficult. Political disagreements, economic priorities, and lack of
enforcement mechanisms hinder global climate action.

2.Technological and Economic Barriers

Transitioning from fossil fuels to renewable energy requires large investments in infrastructure
and technological innovation. Many countries face economic challenges in implementing
sustainable energy systems.

3. Inequality and Vulnerability

Climate change disproportionately affects low-income populations and developing countries,
even though they contribute least to global emissions. Addressing this inequality remains a major
challenge for global climate governance.

4.Limited Public Awareness and Behavioral Change

Public awareness and behavioral change are essential for reducing carbon emissions. However,
lack of environmental education and resistance to lifestyle changes slow progress toward
sustainable practices.

5.Future Directions and Mitigation Strategies

Effective strategies to mitigate global warming include:

i. Transition to renewable energy sources such as solar and wind power

ii. Sustainable agricultural practices

iii. Carbon capture and storage technologies

iv. Climate-resilient infrastructure

v. International cooperation and climate policies

vi. Public education and environmental awareness programs
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Strengthening global collaboration and integrating climate adaptation into health, agriculture,
and economic policies will be essential for reducing long-term climate risks.

Conclusion

Global warming represents one of the most significant challenges facing humanity today. Its
impacts extend beyond environmental changes to affect human health, food security, economic
stability, and global development. While significant progress has been made in understanding the
causes and consequences of climate change, major challenges remain in implementing effective
mitigation and adaptation strategies. Addressing global warming requires coordinated
international efforts, scientific innovation, and public engagement. Sustainable policies,
renewable energy transitions, and climate-resilient systems are essential to safeguard future
generations and ensure global environmental sustainability.
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