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Abstract

Climate change is driven by both natural and human-induced factors, with

the latter being the primary cause of the rapid warming observed in recent
decades. Natural factors such as solar vanability, volcanic activity,

Milankovitch cycles, and ocean currents mfluence climate over long

timescales but are msufficient to explam the accelerated warming since

the industrial era. Human activities, particularly the burning of fossil fucls,
deforestation, mdustral emussions, and unsustainable agncultural practices,
have significantly increased greenhouse gas concentrations, intensifying

the greenhouse effect and global warming. This paper explores various

mitigation strategies, including transitioning to renewable energy, improving
energy efficiency, carbon capture and storage, sustamable land use practices,
and policy interventions at national and international levels. The findings

underscore the urgency of adopting comprehensive climate action measures
to limit global temperature rise, protect ecosystems, and ensure long-term

sustminability
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INTRODUCTION

Climate change has emerged as one of the most significant and complex
challenges facing humanity today. It poses scrious threats to ccosystems,
cconomies, and socicties worldwide, with long-term consequences that extend
beyvond national borders. Over the past century, global temperatures have
risen at an unprecedented rate. leading to widespread environmental disruptions
such as extreme weather events, rnising sea levels, habitat lass, and shifing
climate patterns. Scicntists overwhelmingly agree that while Earth’s climate
has naturally fluctuated over millions of years due to factors like solar
vanability, volcamic activity. and oceanic circulation, the rapid warming
observed in recent decades 1s largely driven by human activities.

Among the primary contributors to human-induced climate change i1s the
excessive emission of greenhouse gases (GHGs), primanly carbon dioxide
(CO2), methane (CH4), and nmitrous oxide (NzO), resulting from the bummg
of fossil fuels for energy production. mmdustrial processes, deforestation. and
large-scale agrniculture. These gases trap heat within Earth’s atmosphere,
imntensifying the greenhouse effect and causing global temperatures 1o rise.
The consequences of this warming are alrcady cvident, with more frequent
and severe hurricanes. prolonged droughts, devastating wildfires. and
disruptions to food and water supplies. Addimionally, chmate change has
significaml economic and social implications. disproportionately affecting
vulnerable populations. cxacerbating poverty. and increasing the nisk of
conflicts over dwindling natural resources.

While the urgency of climate change s clear. addressing it requires a
comprehensive, coordinated cffort at local, national, and global levels.
Mitgation strategics, including transitioning to rencewable energy sources.
improving cnergy cfficiency, adopting sustamnable land-use practices, and
mmplementing carbon capture technologics. play a crucual role in reducing
greenhouse gas emissions. Furthermore, adaptation mecasures—such as
developing resilient imfrastructure, promoting climate-smart agriculture, and
cnhancing disaster preparedness—are essential to protect communities from
the nevitable mmpacts of a changing chmate. International agreements like



