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Why does climate change matter? In 
short, because it will hurt humans, animals, 
plants and all things on our planet.

For humans, some of the consequences of 
climate change include:

◦ Food & water crises

◦ Upsurge in number of climate refugees

◦ Increased health problems◦ Increased health problems

◦ Negative impacts on people's jobs and 
livelihoods

So, let’s dive into the causes since it's 
already high time and we need to act fast!
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Causes: Greenhouse 
Effect
There is a rapid change happening in the Earth's 
climate. Average global temperatures have risen to 
approximately 1.1°C above pre-industrial levels, 
and the past decades have seen a series of record-
breaking storms, droughts, floods, and fires around 
the world.

The cause: humans emitting greenhouse gases such The cause: humans emitting greenhouse gases such 
as

◦ water vapor (H₂O)

◦ carbon dioxide (CO₂)

◦ methane (CH₄)

◦ nitrous oxide (N₂O)
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Greenhouse Effect

The sun radiates light in different spectrums: UV light, visible light, Infrared radiation.

Out of the total, about 30% is reflected by clouds and the Earth's surface, roughly 20% is 

absorbed by gases like oxygen (O₂), ozone (O₃) and water 

remaining 50% is absorbed by the Earth's surface.remaining 50% is absorbed by the Earth's surface.

When we say the Earth “absorbs radiation”, we mean that it absorbs energy from the sun, and 

then again releases it in the form of infrared radiation.

Here's where the greenhouse gases (GHGs) play a role. To be specific, the GHGs absorb this 

infrared radiation and re-radiate some of it into space and some back to Earth.
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The infrared radiation that 
is released by Earth 
is radiated back to the 
surface and lower 
atmosphere by the 
greenhouse gases.
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Due to excess presence 
of GHGs in the atmosphere, 
extra heat is trapped.

This extra warming is called 
the greenhouse effect.



GHGs
As our world has been advancing towards novel 

technologies, development & innovations, we have been 

continuously exploiting our natural resources.

It has led to increased release of GHGs in the 

environment. Different greenhouse gases differ in their 

ability to absorb radiation, and how long they stay in the ability to absorb radiation, and how long they stay in the 

atmosphere .

Fluorinated gases stay the longest in the atmosphere, 

approximately for a thousand years.

Though GHGs harm the environment, their presence 

is very crucial to our existence. Too many gases would 

heat the entire planet and too little would render it 

freezing. Therefore, there must be a balance.
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Root Cause

Increased release of emissions by humans is the primary driver of climate 
change. But what sectors are responsible for this?
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According to figures from 2019, 76% of greenhouse gas emissions are 
caused by the production and distribution of energy.

Included in this are emissions from the manufacture of heat and electricity, 
fuels, fertilizer, consumer items, transportation 
gas leaks.
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According to figures from 2019, 76% of greenhouse gas emissions are 
caused by the production and distribution of energy.

Included in this are emissions from the manufacture of heat and electricity, 
fuels, fertilizer, consumer items, transportation fulels, infrastructure and 
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Energy and Transportation Sector
◦ Energy Sector: This is the largest contributor to greenhouse gas 

emissions. The burning of fossil fuels such as coal, oil, and 

natural gas for electricity generation and heating releases 

significant amounts of carbon dioxide (CO2) into the 

atmosphere. Additionally, emissions from industrial processes 

like cement production and chemical manufacturing also 

contribute to the energy sector's overall impact.contribute to the energy sector's overall impact.

◦ Transportation: The transportation sector is another significant 

source of greenhouse gas emissions. Vehicles powered by 

gasoline and diesel engines release CO2 and other greenhouse 

gases during combustion. This includes emissions from cars, 

trucks, buses, airplanes, ships, and trains. The rising demand for 

transportation and the reliance on fossil fuels continue to drive 

emissions from this sector.
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Agriculture

Agricultural activities are responsible for a 

considerable portion of greenhouse gas 

emissions. Livestock, such as cows and 

sheep, produce methane during digestion 

(enteric fermentation). Additionally, rice (enteric fermentation). Additionally, rice 

paddies and agricultural soils release 

methane as a byproduct of anaerobic 

decomposition. The use of synthetic 

fertilizers in farming also releases nitrous 

oxide, another potent greenhouse gas.
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Carbon sinks and Sequestration

◦ Emissions from changes in land use are also 

included in the agriculture sector. More CO2 

from the atmosphere is typically absorbed by 

trees and healthy soils than is released. These are 

referred to as carbon sinks. However, the carbon 

that is stored in forests is released back into the 

atmosphere when they are cleared for farms, 

roads, and buildings.

THE ECOLUTION

and Sequestration

◦ Forests can play a variety of roles in the carbon 

cycle, ranging from net emitters to net sinks of 

carbon, depending on their characteristics and 

regional conditions. By absorbing carbon 

dioxide from the atmosphere and turning it into 

biomass through photosynthesis, forests 

sequester carbon. After that, sequestered carbon 

builds up in forest soils, biomass, deadwood, 

and litter. Respiration and oxidation are two 

natural processes that release carbon from forest 

ecosystems, as do intentional or unintentional 

human activities like harvesting, fires, and 

deforestation.
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Industry & Waste Management

Industry: Certain industries, like steel, cement, and chemical manufacturing, are 

responsible for notable emissions. These processes involve high

combustion, which releases CO2, and may also produce other greenhouse gases 

as byproducts.

Waste Management: The decomposition of organic waste in landfills generates 

methane emissions. Additionally, waste incineration can release CO2 and other 

pollutants. About 3.3% of the total greenhouse gas emission come from the 

waste industry.
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Industry & Waste Management
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We have discussed the major causes of greenhouse 

gas emissions.gas emissions.

Now, let's move on to crucial concepts pertinent to 

climate change.
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climate change.
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Ocean Acidification

Ocean acidification is a phenomenon caused by the increased concentration of 

carbon dioxide (CO2) in the Earth's atmosphere, primarily due to human activities 

such as burning fossil fuels, deforestation, and industrial processes. When CO2 is 

released into the atmosphere, a portion of it is absorbed by the oceans in a process 

known as carbon sequestration. This absorption helps mitigate the impacts of 

climate change, as it reduces the amount of CO2 in the atmosphere, but it also climate change, as it reduces the amount of CO2 in the atmosphere, but it also 

leads to a significant alteration of seawater chemistry.

When CO2 dissolves in seawater, it reacts with water to form carbonic acid 

(H2CO3). Carbonic acid, in turn, dissociates into bicarbonate ions (HCO3

hydrogen ions (H+). The hydrogen ions released during this process lower the pH 

of seawater, making it more acidic. The pH scale ranges from 0 to 14, with lower 

values indicating higher acidity. A decrease in pH means that seawater becomes 

more acidic and moves toward the acidic end of the scale.
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When CO2 dissolves in seawater, it reacts with water to form carbonic acid 

(H2CO3). Carbonic acid, in turn, dissociates into bicarbonate ions (HCO3-) and 
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values indicating higher acidity. A decrease in pH means that seawater becomes 
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Consequences for Marine Ecosystems
The impact of ocean acidification on marine ecosystems is a growing concern. Here are some key effects:

◦ Coral reefs: Coral reefs are particularly vulnerable to ocean acidification. Corals use calcium carbonate to build 

their skeletons, but as the seawater becomes more acidic, it becomes more challenging for them to build and 

maintain their skeletal structures. This can result in slower growth and increased vulnerability to damage from 

storms and other stressors.

◦ Shell-forming organisms: Various marine organisms, such as mollusks (e.g., clams, oysters, and mussels) and ◦ Shell-forming organisms: Various marine organisms, such as mollusks (e.g., clams, oysters, and mussels) and 

some plankton species, rely on calcium carbonate to form their shells or exoskeletons. Acidic seawater reduces 

the availability of carbonate ions needed for shell formation, making it harder for these organisms to build and 

maintain their protective structures.

◦ Disruption of marine food webs: Ocean acidification can disrupt marine food webs because it directly affects 

the survival and growth of various marine species. Some organisms may suffer direct harm from the acidic 

conditions, while others may be indirectly impacted due to changes in the availability of their prey or predators.
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◦ Ecosystem services: Many marine ecosystems 

provide essential services to human communities, 

such as fisheries, tourism, and coastal protection. 

Ocean acidification threatens the health and 

productivity of these ecosystems, which, in turn, 

can have significant economic and social 

implications.

◦ Global carbon cycle: Ocean acidification is linked 

to the global carbon cycle. As the oceans absorb 

more CO2 and become more acidic, they may 

become less efficient at sequestering carbon. This 

could lead to an increase in atmospheric CO2 

levels, exacerbating the problem of climate change.
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Arctic 
Amplification
Arctic amplification refers to the phenomenon 

where the Arctic region experiences more 

significant warming compared to the rest of the 

globe in response to increases in greenhouse globe in response to increases in greenhouse 

gas concentrations and other climate-forcing 

factors. This means that the Arctic is warming 

at a faster rate than the global average. Several 

factors contribute to Arctic amplification, and 

this phenomenon has far-reaching consequences 

for the Arctic environment, global climate 

patterns, and human activities.
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Causes of Artic 
Amplification
◦ Ice-Albedo Feedback: The Arctic is covered by 

ice and snow for much of the year. Ice and 
snow have high albedo, meaning they reflect a 
significant amount of incoming solar radiation 
back into space. As the Arctic warms, ice and 
snow melt, and darker surfaces like open water 
or exposed land absorb more sunlight, leading or exposed land absorb more sunlight, leading 
to further warming.

◦ Reduced Sea Ice Cover: The Arctic sea ice 
cover has been shrinking over the past few 
decades due to increased temperatures. As the 
ice melts, a larger area of open water is 
exposed, which absorbs more heat from the 
sun, amplifying the warming in the region.



Causes of Arctic Amplification

◦ Changes in Atmospheric Circulation: Warming in the Arctic can alter 

atmospheric circulation patterns, such as the jet stream. These changes can 

influence weather patterns in the mid-latitudes and lead to more persistent 

weather systems and extreme events.

◦ Release of Greenhouse Gases: As permafrost (permanently frozen ground) 

thaws, it releases stored organic matter, including methane, a potent 

greenhouse gas. This further enhances the greenhouse effect and contributes to 

Arctic warming.
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Concept of Feedback Loops

With respect to climate change, feedback loops play a critical role in amplifying 

or mitigating the effects of global warming. The Earth's climate is influenced by 

a variety of complex feedback mechanisms, some of which contribute to further 

warming (positive feedback loops) while others help regulate the temperature 

(negative feedback loops). Understanding these feedback loops is essential for 

predicting the consequences of climate change and implementing effective 

strategies to address it. Here are some key feedback loops and their 

consequences:
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Concept of Feedback 
Loops

Positive Feedback Loops in Climate 
Change:

a. Melting Ice and Albedo Effect: As global 
temperatures rise, polar ice caps and glaciers melt. temperatures rise, polar ice caps and glaciers melt. 
This leads to a reduction in the Earth's albedo, 
which is the measure of how much sunlight is 
reflected back into space. Ice and snow have high 
albedo, reflecting much of the incoming solar 
radiation. When ice melts, it exposes darker 
surfaces (e.g., water or land), which absorb more 
heat, further increasing temperatures and 
accelerating the melting process.
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b. Permafrost Thawing and Methane Release: 

regions, there are vast amounts of organic matter trapped in 

permafrost (frozen soil). As temperatures rise, permafrost thaws, 

releasing methane, a potent greenhouse gas. This methane release 

intensifies the greenhouse effect, leading to further warming, 

which, in turn, can cause more permafrost thawing and create a 

self-reinforcing cycle.

c. Ocean Warming and Carbon Release: Warmer ocean waters 

have reduced capacity to absorb carbon dioxide (CO2). As the 

oceans warm, they release more CO2 into the atmosphere. Since 

CO2 is a major greenhouse gas, this contributes to further 

warming and can lead to more ocean warming, creating a positive 

feedback loop.
THE ECOLUTION
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Negative Feedback Loops in Climate 
Change:
a. Carbon Sequestration by Oceans and Forests: Oceans 

and forests act as carbon sinks, absorbing a significant amount 

of CO2 from the atmosphere. While increasing CO2 levels can 

lead to ocean acidification and deforestation can reduce carbon 

sequestration, these natural systems still play a vital role in 

mitigating the impacts of climate change by removing carbon 

from the atmosphere.

b. Cloud Feedback: Clouds can have both positive and 

negative feedback effects on climate. Low, thick clouds tend to 

reflect sunlight, leading to a cooling effect (negative 

feedback). However, high, thin clouds can trap heat, causing a 

warming effect (positive feedback). The net effect of clouds on 

climate change remains an active area of research.

Negative Feedback Loops in Climate 
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Carbon Capture and Storage (CCS)

Carbon Capture and Storage (CCS) technology is 

a suite of methods designed to reduce greenhouse gas 

emissions, particularly carbon dioxide (CO2), from 

industrial processes and power generation. CCS aims 

to capture CO2 emissions from large sources, such as 

power plants or industrial facilities, transport it to power plants or industrial facilities, transport it to 

suitable storage sites, and permanently store it 

underground. The goal is to prevent CO2 from 

entering the atmosphere and contributing to global 

warming, thus playing a role in tackling climate 

change. CCS plays a critical role in addressing 

climate change by reducing the overall carbon 

footprint of human activities.
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Consequences of Climate Change Feedback Loops:

◦ Amplification of Global Warming: Positive feedback loops can lead to a more rapid increase in global 

temperatures. As these feedbacks reinforce each other, they can push the climate system towards tipping 

points, beyond which major and potentially irreversible changes occur.

◦ Extreme Weather Events: Climate change-induced feedback loops can contribute to more frequent and 

intense extreme weather events, such as hurricanes, heatwaves, floods, and droughts, affecting 

ecosystems, agriculture, and human settlements.ecosystems, agriculture, and human settlements.

◦ Sea Level Rise: Melting ice from positive feedback loops and thermal expansion from ocean warming 

contribute to rising sea levels, posing significant risks to coastal communities and ecosystems.

◦ Biodiversity Loss: Climate change and its feedback loops can disrupt ecosystems, causing species loss 

and altering the distribution of plant and animal populations.

◦ Economic and Social Impacts: The consequences of climate change and feedback loops can result in 

economic challenges, resource shortages, and social disruptions, particularly in vulnerable regions.
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The three main steps of CCS

◦ Carbon Capture: This step involves capturing CO2 emissions from industrial 
processes and power plants before they are released into the atmosphere.

◦ Transportation: Once the CO2 is captured, it needs to be transported from the 
capture site to the storage site. This is typically done through pipelines or, in some capture site to the storage site. This is typically done through pipelines or, in some 
cases, ships or trucks.

◦ Storage: The captured CO2 is stored in deep geological formations, such as depleted 
oil and gas reservoirs, saline aquifers, or other underground rock formations. The CO2 
is injected into these storage sites, where it is trapped and isolated from the 
atmosphere over long periods of time, typically thousands to millions of years.
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Pros and Cons of CCS technology

Advantages

◦ Significant Emission Reductions: CCS can potentially help 

reduce a large portion of CO2 emissions from industrial and 

energy sectors, which are challenging to decarbonize using 

current technologies.current technologies.

◦ Complement to Renewables: CCS can help address the 

intermittency of renewable energy sources like wind and 

solar by providing a reliable and consistent source of low-

carbon electricity from fossil fuel power plants.

◦ Enhanced Oil Recovery (EOR): CO2 injection in depleted 

oil reservoirs can increase oil production, making CCS 

projects economically viable through revenue from 

additional oil recovery.
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Pros and Cons of CCS technology

Disadvantages

◦ Energy Intensive: Implementing CCS requires additional 

energy for capture, transport, and storage processes, leading 

to reduced efficiency and higher energy consumption.

◦ Storage Site Selection: Identifying suitable and secure 

28

◦ Storage Site Selection: Identifying suitable and secure 

storage sites for CO2 can be challenging and requires careful 

geological assessment to prevent leakage.

◦ Limited Storage Capacity: While there are vast geological 

formations available for CO2 storage, the capacity is finite, 

and in the long term, it might not be sufficient to address all 

emissions.
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Climate-Smart 
Agricultural Practices

Two strategies to help us with Climate-smart 

agriculture are Soil conservation and Carbon 

sequestration. They play a crucial role in mitigating 

climate change by reducing greenhouse gas 

emissions, particularly carbon dioxide (CO2), and 

enhancing the Earth's capacity to store carbon. 

These practices focus on managing and preserving 

soil health to retain carbon in the soil and prevent its 

release into the atmosphere, thus helping to stabilize 

the global climate.
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Soil Conservation

Soil conservation involves a range of practices aimed at preventing soil degradation, erosion, and loss of fertility. 

Healthy soils are essential for sustainable agriculture, biodiversity, and ecosystem health. When soils are degraded, 

carbon stored in the soil is released into the atmosphere as CO2, contributing to greenhouse gas emissions and climate 

change. Key soil conservation practices include:

Cover Crops: Planting cover crops, such as legumes or grasses, during fallow periods helps protect the soil from 

erosion, improves soil fertility, and adds organic matter to the soil, increasing carbon sequestration.erosion, improves soil fertility, and adds organic matter to the soil, increasing carbon sequestration.

Crop Rotation: Rotating different crops on a field in successive seasons helps maintain soil nutrients, prevents the 

buildup of pests, and supports overall soil health.

Agroforestry: Integrating trees and shrubs into agricultural landscapes not only provides various benefits, such as 

shade, windbreaks, and habitat for wildlife, but also contributes to carbon sequestration in woody biomass and soil 

organic matter.

Conservation Tillage: Conservation tillage practices, such as mulching or using specific equipment to minimize soil 

disturbance, reduce erosion and help retain organic matter in the soil.
THE ECOLUTION
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Carbon Sequestration
Carbon sequestration refers to the process of capturing and storing carbon dioxide from the atmosphere in natural 

reservoirs, including soils, forests, wetlands, and oceans. In the context of climate change, carbon sequestration in 

soils is of particular importance.

Carbon is stored in the soil through the following mechanisms:

a. Plant Residues: When plants, crops, or trees die and decompose, the organic matter they release is broken down 

into stable humus in the soil, which contains carbon.into stable humus in the soil, which contains carbon.

b. Root Systems: The root systems of plants and trees play a significant role in storing carbon in the soil. Some 

plants, such as perennial grasses, can have extensive and deep root systems that enhance carbon sequestration.

c. Microbial Activity: Soil microorganisms play a crucial role in the decomposition of organic matter and the 

formation of stable carbon compounds in the soil.

d. Biochar: Biochar is a form of charcoal produced from biomass and added to soils. It can remain in the soil for 

long periods, acting as a stable carbon sink.
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International 
Climate Agreements
International climate agreements are global treaties 

and pacts that aim to address the challenges of climate 

change by setting targets and implementing measures 

to reduce greenhouse gas emissions, enhance climate 

resilience, and foster international cooperation. These 

agreements are essential for coordinating efforts agreements are essential for coordinating efforts 

among nations to tackle a global issue that requires 

collective action.

United Nations Framework Convention on Climate 

Change (UNFCCC)

Kyoto Protocol

Doha Amendment to the Kyoto Protocol

Marrakech Partnership for Global Climate Action

Paris Agreement



Their 
Aim 

towards 
Climate 

◦ Marrakech Partnership for Global Climate Action
collaborative platform for national and non
implementation of the Paris Agreement.

◦ Paris Agreement: The Paris Agreement is one of the most significant climate agreements to date, adopted in 
2015 at the 21st Conference of the Parties (COP 21) in Paris, France, under the UNFCCC. Unlike the Kyoto 
Protocol, the Paris Agreement involves all countries, both developed and developing, in a collective effort to 
combat climate change.

◦ United Nations Framework Convention on Climate Change (UNFCCC)
treaty adopted in 1992 during the Earth Summit in Rio de Janeiro, Brazil. It serves as the foundation for 
international efforts to combat climate change. The convention's ultimate objective is to stabilize greenhouse 

Climate 
Change

international efforts to combat climate change. The convention's ultimate objective is to stabilize greenhouse 
gas concentrations in the atmosphere at a level that prevents dangerous human interference with the climate 
system.

◦ Kyoto Protocol: The Kyoto Protocol, adopted in 1997 and entered into force in 2005, is an extension of the 
UNFCCC. It established legally binding emission reduction targets for developed countries (Annex I 
countries) for the period 2008-2012. The agreement set specific commitments for these countries to 
collectively reduce their emissions by an average of 5.2% below 1990 levels during the commitment period.

◦ Doha Amendment to the Kyoto Protocol
second commitment period for the Kyoto Protocol, extending the emission reduction commitments for 
developed countries until 2020.
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Marrakech Partnership for Global Climate Action: The Marrakech Partnership, launched in 2016, is a 
collaborative platform for national and non-state actors to enhance climate action and accelerate the 
implementation of the Paris Agreement.

The Paris Agreement is one of the most significant climate agreements to date, adopted in 
2015 at the 21st Conference of the Parties (COP 21) in Paris, France, under the UNFCCC. Unlike the Kyoto 
Protocol, the Paris Agreement involves all countries, both developed and developing, in a collective effort to 

United Nations Framework Convention on Climate Change (UNFCCC): The UNFCCC is an international 
treaty adopted in 1992 during the Earth Summit in Rio de Janeiro, Brazil. It serves as the foundation for 
international efforts to combat climate change. The convention's ultimate objective is to stabilize greenhouse international efforts to combat climate change. The convention's ultimate objective is to stabilize greenhouse 
gas concentrations in the atmosphere at a level that prevents dangerous human interference with the climate 

The Kyoto Protocol, adopted in 1997 and entered into force in 2005, is an extension of the 
UNFCCC. It established legally binding emission reduction targets for developed countries (Annex I 

2012. The agreement set specific commitments for these countries to 
collectively reduce their emissions by an average of 5.2% below 1990 levels during the commitment period.

Doha Amendment to the Kyoto Protocol: The Doha Amendment was adopted in 2012 and establishes a 
second commitment period for the Kyoto Protocol, extending the emission reduction commitments for 
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Climate Models

Climate models, also known as global climate models (GCMs) or 

general circulation models, are complex computer simulations used to 

represent and study the Earth's climate system. These models are 

designed to simulate the interactions between the atmosphere, oceans, 

land surfaces, ice, and the biosphere, incorporating a wide range of 

physical, chemical, and biological processes that influence the Earth's 

climate. 

◦

◦

climate. 

Components of Climate Models:

◦ Atmosphere: Climate models represent the Earth's atmosphere as a 

three-dimensional grid, accounting for atmospheric dynamics, 

temperature, pressure, humidity, wind patterns, and the distribution 

of greenhouse gases like carbon dioxide, methane, and nitrous oxide.

◦

◦
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Oceans: Models include representations of the world's oceans, taking 

into account ocean currents, temperature, salinity profiles, and the 

exchange of heat and carbon dioxide between the atmosphere and oceans.

Land Surface: Climate models incorporate the Earth's land surface, 

considering various land types (e.g., desert, forest, grassland), vegetation, 

soil properties, and their interactions with the atmosphere.

Ice and Snow: Many climate models include representations of ice 

sheets, glaciers, and sea ice. These components are vital for 

understanding global sea level rise, the cryosphere's role in the climate 

system, and feedback mechanisms.

Biogeochemical Processes: Advanced climate models also incorporate 

biogeochemical cycles, representing the exchanges of carbon, nitrogen, 

and other elements between the atmosphere, oceans, and land surfaces.
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Sustainable practices and Social responsibility

◦ Carbon Footprint Reduction: Tracking and reducing carbon footprints across operations, supply chains, and products 

demonstrate a commitment to sustainability. Companies can conduct life cycle assessments to identify emission hotspots and 

implement strategies to mitigate them.

◦ Renewable Energy Adoption: Transitioning to renewable energy sources like solar, wind, and hydropower reduces reliance 

on fossil fuels and decreases greenhouse gas emissions. Companies can invest in onon fossil fuels and decreases greenhouse gas emissions. Companies can invest in on

purchase renewable energy credits (RECs) to support clean energy production.

◦ Energy Efficiency Improvements: Implementing energy-efficient technologies, practices, and equipment reduces energy 

consumption and associated emissions. Upgrading lighting, HVAC systems, and machinery can lead to significant energy 

savings.

◦ Climate Advocacy and Policy Engagement: Engaging in policy discussions and advocating for strong climate policies 

demonstrates a commitment to addressing climate change beyond individual company efforts. Companies can leverage their 

influence to support policy measures that promote sustainability.
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Tracking and reducing carbon footprints across operations, supply chains, and products 

demonstrate a commitment to sustainability. Companies can conduct life cycle assessments to identify emission hotspots and 

Transitioning to renewable energy sources like solar, wind, and hydropower reduces reliance 

on fossil fuels and decreases greenhouse gas emissions. Companies can invest in on-site renewable energy generation or on fossil fuels and decreases greenhouse gas emissions. Companies can invest in on-site renewable energy generation or 

purchase renewable energy credits (RECs) to support clean energy production.

efficient technologies, practices, and equipment reduces energy 

consumption and associated emissions. Upgrading lighting, HVAC systems, and machinery can lead to significant energy 

Engaging in policy discussions and advocating for strong climate policies 

demonstrates a commitment to addressing climate change beyond individual company efforts. Companies can leverage their 

influence to support policy measures that promote sustainability.
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Climate Change and Health

Vector-Borne Diseases: Climate change can alter the distribution and 

behavior of disease-carrying vectors, such as mosquitoes and ticks, leading 

to the spread of diseases like malaria, dengue fever, Zika virus, and Lyme 

disease to new regions. Warmer temperatures can also accelerate the 

development of these vectors, increasing disease transmission.

Air Quality and Respiratory Issues: Climate change can worsen air 

quality by contributing to higher levels of air pollution and longer pollen 

seasons. Poor air quality exacerbates respiratory conditions like asthma and 

can lead to an increase in respiratory diseases.

Extreme Weather Events: More frequent and intense extreme weather 

events, such as hurricanes, floods, and wildfires, can result in injuries, 

displacement, and damage to health infrastructure. These events can disrupt 

access to medical care and essential services, increasing health risks.
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Role of NGOs and Civil Society

Non-governmental organizations (NGOs) play a vital and multifaceted role in climate action, contributing to efforts to address c

change at local, national, and global levels. These organizations operate independently of government agencies and often focu

community engagement, research, education, and innovative solutions.

◦ Community Engagement: NGOs work closely with local communities, particularly vulnerable and marginalized populations, to build 

climate resilience, provide resources, and develop sustainable solutions. They empower communities to participate in decision

processes and adapt to changing climate conditions.processes and adapt to changing climate conditions.

◦ Research and Data Collection: Many NGOs conduct scientific research, gather data, and analyze climate

research helps to better understand climate change impacts, assess vulnerabilities, and develop evidence

◦ Innovation and Technology: NGOs often pioneer innovative and sustainable technologies and practices that contribute to climate 

mitigation and adaptation. They may develop and promote renewable energy solutions, sustainable agriculture practices, and ec

technologies.

◦ Capacity Building: NGOs build the capacity of individuals, organizations, and governments to take effective climate action. This includes 

providing training, technical assistance, and knowledge sharing to empower stakeholders to implement climate

practices.
THE ECOLUTION
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governmental organizations (NGOs) play a vital and multifaceted role in climate action, contributing to efforts to address climate 

change at local, national, and global levels. These organizations operate independently of government agencies and often focus on advocacy, 

community engagement, research, education, and innovative solutions.

NGOs work closely with local communities, particularly vulnerable and marginalized populations, to build 

climate resilience, provide resources, and develop sustainable solutions. They empower communities to participate in decision-making 

Many NGOs conduct scientific research, gather data, and analyze climate-related information. Their 

research helps to better understand climate change impacts, assess vulnerabilities, and develop evidence-based policies and strategies.

NGOs often pioneer innovative and sustainable technologies and practices that contribute to climate 

mitigation and adaptation. They may develop and promote renewable energy solutions, sustainable agriculture practices, and eco-friendly 

NGOs build the capacity of individuals, organizations, and governments to take effective climate action. This includes 

providing training, technical assistance, and knowledge sharing to empower stakeholders to implement climate-resilient and sustainable 
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Climate Change Impacts on Biodiversity
The warming of the planet and its associated impacts disrupt delicate ecological balances and endanger the 
survival of many species and habitats.

◦ Habitat Loss and Fragmentation: Rising temperatures and altered precipitation patterns can lead to shifts in 
ecosystems, affecting the distribution and availability of habitats. Many species have specific habitat 
requirements, and if their habitats change or disappear, they may struggle to survive or reproduce.

◦ Species Extinction: Climate change can increase the risk of extinction for many species, particularly those 
with narrow ranges or specific ecological niches. Warmer temperatures can lead to unsuitable conditions for 
some species, reducing their ability to thrive and reproduce.

◦ Coral Bleaching: Higher ocean temperatures can cause coral bleaching, a phenomenon in which corals expel 
the symbiotic algae that provide them with nutrients and color. Bleached corals are more vulnerable to disease 
and mortality, endangering marine ecosystems and species that depend on them.

◦ Shifts in Migration and Breeding Patterns: Many species rely on specific timing for migration, breeding, 
and other life cycle events. Climate change can disrupt these patterns, leading to mismatches between species' 
needs and the availability of resources like food or suitable nesting sites.THE ECOLUTION
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The warming of the planet and its associated impacts disrupt delicate ecological balances and endanger the 

Rising temperatures and altered precipitation patterns can lead to shifts in 
ecosystems, affecting the distribution and availability of habitats. Many species have specific habitat 
requirements, and if their habitats change or disappear, they may struggle to survive or reproduce.

Climate change can increase the risk of extinction for many species, particularly those 
with narrow ranges or specific ecological niches. Warmer temperatures can lead to unsuitable conditions for 
some species, reducing their ability to thrive and reproduce.

Higher ocean temperatures can cause coral bleaching, a phenomenon in which corals expel 
the symbiotic algae that provide them with nutrients and color. Bleached corals are more vulnerable to disease 
and mortality, endangering marine ecosystems and species that depend on them.

Many species rely on specific timing for migration, breeding, 
and other life cycle events. Climate change can disrupt these patterns, leading to mismatches between species' 
needs and the availability of resources like food or suitable nesting sites.THE ECOLUTION 38



THE ECOLUTION

◦ Invasive Species: Warmer temperatures 
and changing habitats can facilitate the 
spread of invasive species, which can 
outcompete native species for resources 
and disrupt ecosystems. Invasive species 
can lead to the decline of native plants and 
animals and alter ecosystem dynamics.

◦ Altered Food Chains and Web 
Dynamics: Climate change can affect the 
availability of food sources, disrupting the 
intricate relationships between species 
within food chains and webs. This can lead within food chains and webs. This can lead 
to cascading effects on entire ecosystems.

◦ Glacial Melting and Polar Habitats:
Species adapted to cold environments, such 
as polar bears and penguins, are particularly 
vulnerable as polar ice melts. Their habitats 
are shrinking, affecting their ability to find 
food, reproduce, and survive.



Water Scarcity and Ecosystems: Altered precipitation patterns and changing 
hydrological cycles can lead to water scarcity in certain regions. Aquatic 
ecosystems like wetlands, rivers, and lakes are directly
species that depend on them.
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Reduced Genetic Diversity: Climate change can reduce the genetic diversity of 
species, making them less adaptable to changing conditions. This can limit their 
ability to evolve and respond to new challenges.

Disruption of Ecosystem Services: Ecosystems 
pollination, water purification, and carbon sequestration, which are vital for human 
well-being. Climate change can disrupt these services, affecting agriculture, water 
supply, and climate regulation.

Altered precipitation patterns and changing 
to water scarcity in certain regions. Aquatic 

ecosystems like wetlands, rivers, and lakes are directly impacted, affecting the 
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Climate change can reduce the genetic diversity of 
adaptable to changing conditions. This can limit their 

ability to evolve and respond to new challenges.

Ecosystems provides services, such as 
purification, and carbon sequestration, which are vital for human 

these services, affecting agriculture, water 



ROLE OF ARTIFICIAL INTELLIGENCE

AI holds immense potential in reversing climate change by addressing key challenges and 

promoting sustainable practices. Here are detailed pointers on how AI can be useful in this regard, 

along with examples of high-end AI projects contributing to climate change mitigation:

Enhancing Renewable Energy Production and Efficiency:

◦ AI-Powered Grid Management: AI algorithms optimize energy distribution, predicting demand ◦ AI-Powered Grid Management: AI algorithms optimize energy distribution, predicting demand 

and managing supply fluctuations in real-time. For example, Google's DeepMind applied AI to 

increase the efficiency of its data center operations, reducing energy consumption.

◦ Wind and Solar Energy Optimization: AI is used to predict weather patterns and optimize the 

operation of wind turbines and solar panels. IBM's Watson IoT platform, for instance, helps 

manage and optimize renewable energy resources.
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time. For example, Google's DeepMind applied AI to 

increase the efficiency of its data center operations, reducing energy consumption.

AI is used to predict weather patterns and optimize the 

operation of wind turbines and solar panels. IBM's Watson IoT platform, for instance, helps 

manage and optimize renewable energy resources.
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ROLE OF ARTIFICIAL INTELLIGENCE

Energy Conservation and Efficiency:

◦ Smart Buildings: AI-driven systems control and optimize energy usage in buildings by adjusting 

lighting, heating, and cooling based on occupancy and external conditions. Siemens' 

an integrated building management system, uses AI for efficient energy management.

◦ Industrial Process Optimization: AI analyzes data from industrial processes to identify energy◦ Industrial Process Optimization: AI analyzes data from industrial processes to identify energy

saving opportunities. General Electric's Digital Energy software uses machine learning to optimize 

the efficiency of power generation and industrial operations.
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driven systems control and optimize energy usage in buildings by adjusting 

lighting, heating, and cooling based on occupancy and external conditions. Siemens' Desigo CC, 

an integrated building management system, uses AI for efficient energy management.

AI analyzes data from industrial processes to identify energy-AI analyzes data from industrial processes to identify energy-

saving opportunities. General Electric's Digital Energy software uses machine learning to optimize 

the efficiency of power generation and industrial operations.
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ROLE OF ARTIFICIAL INTELLIGENCE

Carbon Capture and Sequestration:

◦ Optimizing Carbon Capture Technology:

carbon capture processes. Carbon Clean Solutions uses machine learning to improve 

its carbon capture technology, making it more cost

Reforestation and Conservation:Reforestation and Conservation:

◦ Monitoring and Management: AI analyzes satellite imagery and sensor data to 

monitor deforestation, assess biodiversity, and manage conservation efforts. Rainforest 

Connection uses AI to detect illegal logging activities in real

data from rainforests.
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Optimizing Carbon Capture Technology: AI is applied to enhance the efficiency of 

carbon capture processes. Carbon Clean Solutions uses machine learning to improve 

its carbon capture technology, making it more cost-effective and scalable.

AI analyzes satellite imagery and sensor data to 

monitor deforestation, assess biodiversity, and manage conservation efforts. Rainforest 

Connection uses AI to detect illegal logging activities in real-time by analyzing audio 
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ROLE OF ARTIFICIAL INTELLIGENCE
Climate Modeling and Prediction:

◦ Advanced Climate Models: AI enhances climate modeling accuracy by processing vast 

datasets. The Climate Machine project at the California Institute of Technology uses deep 

learning to improve climate models and simulate complex climate phenomena.

Natural Disaster Prediction and Response:

◦ Early Warning Systems: AI is used to predict and mitigate the impact of natural disasters 

such as hurricanes, floods, and wildfires. NASA's Earth Science Division employs AI to such as hurricanes, floods, and wildfires. NASA's Earth Science Division employs AI to 

analyze satellite data for early detection and response to natural disasters.

Precision Agriculture:

◦ Optimizing Agricultural Practices: AI analyzes data from sensors, satellites, and drones 

to optimize agricultural processes, reducing environmental impact. IBM's Watson Decision 

Platform for Agriculture helps farmers make data

efficient farming.
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AI enhances climate modeling accuracy by processing vast 

datasets. The Climate Machine project at the California Institute of Technology uses deep 

learning to improve climate models and simulate complex climate phenomena.

AI is used to predict and mitigate the impact of natural disasters 

such as hurricanes, floods, and wildfires. NASA's Earth Science Division employs AI to such as hurricanes, floods, and wildfires. NASA's Earth Science Division employs AI to 

analyze satellite data for early detection and response to natural disasters.

AI analyzes data from sensors, satellites, and drones 

to optimize agricultural processes, reducing environmental impact. IBM's Watson Decision 

Platform for Agriculture helps farmers make data-driven decisions for sustainable and 
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ROLE OF ARTIFICIAL INTELLIGENCE
◦ Supply Chain Optimization:

◦ Reducing Carbon Footprint: AI optimizes supply chains by improving logistics and 

reducing waste, minimizing the carbon footprint associated with the production and 

transportation of goods. Alibaba's AntChain

transparency and efficiency in supply chains, supporting sustainable practices.

◦ Climate Finance and Risk Assessment:

◦ Evaluating Climate Risks: AI assesses climate◦ Evaluating Climate Risks: AI assesses climate

guiding investments toward environmentally sustainable projects. The UNDP and Google 

use AI to analyze climate-related financial risks, supporting climate

◦ Environmental Education and Awareness:

◦ Personalized Learning: AI enhances environmental education by providing personalized 

content and interactive learning experiences. Climate Interactive's World Climate Simulation 

uses AI-driven simulations to educate individuals and policymakers on the impact of climate 

policies.
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AI optimizes supply chains by improving logistics and 

reducing waste, minimizing the carbon footprint associated with the production and 

uses blockchain and AI to enhance 

transparency and efficiency in supply chains, supporting sustainable practices.

AI assesses climate-related risks for financial institutions, AI assesses climate-related risks for financial institutions, 

guiding investments toward environmentally sustainable projects. The UNDP and Google 

related financial risks, supporting climate-resilient investments.

AI enhances environmental education by providing personalized 

content and interactive learning experiences. Climate Interactive's World Climate Simulation 

driven simulations to educate individuals and policymakers on the impact of climate 
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Conclusion: Our shared 
responsibility

Climate change stands as one of the most pressing and complex 

challenges of our time, with far-reaching implications for the planet 

and its inhabitants. The scientific consensus is clear: human activities, 

primarily the burning of fossil fuels and deforestation, are driving 

unprecedented shifts in our climate system. The consequences of these unprecedented shifts in our climate system. The consequences of these 

changes, from rising global temperatures and sea levels to more 

frequent and severe weather events, pose substantial risks 

to ecosystems, economies, and societies.

Climate change is a complex and multifaceted issue. When people 

understand the science and mechanisms behind climate change, they 

are more likely to take it seriously and support climate action,

would help in empowering the solutions.
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Climate change is a complex and multifaceted issue. When people 
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