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Abstract- In this Paper, we investigate the potential impact 

of artificial intelligence (AI) in addressing global climate 

change. We examine how machine learning can be used to 

reduce greenhouse gas emissions and assist with climate 

change adaptation. By identifying high-impact areas such as 

smart grids and disaster management and collaborating with 

other sectors, we explore opportunities for AI to fill current 

gaps. We also discuss the limitations that prevent AI from 

being more widely used in climate change research, and 

provide recommendations for successful implementation of 

AI in current and future climate challenges. 
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I. INTRODUCTION 

Climate change is one of the most critical challenges facing 

our world today. Its effects are already being felt globally, 

and are projected to worsen, disproportionately impacting 

marginalized communities Increased frequency and intensity 

of storms, droughts, fires, and flooding are observable 

impacts [1-2]. It also leads to changes in global ecosystems 

which in turn affect human dependence on agriculture and 

natural resources. To address this issue, society needs to 

take collective action through a range of interventions, 

approaches, and tools [3]. One area of computer science that 

can contribute to this effort is Artificial Intelligence (AI). 

"AI is finding a wide range of practical applications in 

industries such as healthcare, smart cities and transportation, 

e-commerce, banking, and academics. Machine learning, 

deep learning, and data analytics are sub-disciplines of AI, 

and are commonly used in the fourth industrial revolution 

(Industry 4.0), blockchain, cloud computing, and the internet 

of things (IoT) [5]. The growing popularity of AI is due to 

its ability to make decisions, learn, and adapt based on past 

data. AI's inclusion of intelligence, flexibility, and 

intentionality in its proposed algorithms is driving its 

increasing importance over time [6]. AI has the potential to 

accelerate efforts in climate change adaptation and 

mitigation across fields such as energy, land use, and 

disaster response (see Key Areas). However, there are 

several challenges that currently prevent AI from reaching 

its full potential in this area. This research aims to provide 

actionable recommendations on how to overcome these 

obstacles and facilitate the use of AI in addressing climate 

impact. AI can play a key role in advancing and broadening 

our understanding of climate change and delivering more 

sustainable solutions. This paper presents an overview of 

where machine learning can have high impact in the fight 

against climate change, through either effective engineering 

or innovative research. It is important to note that AI 

systems can be applied in almost all interdisciplinary fields, 

and have already demonstrated their potential in various 

applications such as optimization, classification, regression, 

and forecasting. While there are many uses of AI in 

advancing sustainability [7], this research specifically 

focuses on the intersection of AI and climate action, which 

is already a vast topic. 

II. AVOIDING AND MINIMIZING THE RISKS 

When it comes to ethical concerns, using AI in the context 

of climate change is relatively less risky than in fields such 

as health and criminal justice, where the collection of 

personal information and decision-making that directly 

impacts individuals is prevalent [11]. However, it is 

essential to address any potential ethical issues to maximize 

the benefits of AI in addressing climate change. One set of 

potential dangers relates to the creation and development of 

AI models [12]. The majority of AI approaches are 

supervised, meaning they "learn" to cluster, classify, predict, 

or decide based on new, previously unobserved data by first 

being "trained" on existing labeled data. This raises the 

possibility of unintended bias influencing the conclusions 

reached by an AI system, resulting in prejudice and unjust 

treatment of some individuals or groups. A second set of 

hazards is the potential loss of human autonomy brought on 

by some climate-focused AI systems [13]. Combating 

climate change requires large-scale coordinated efforts and 

deliberate changes in individual behavior. Understanding 

individual behavior, according to [14], may help signal how 

it can be nudged," such as by reducing people's 

"psychological distance" from the climate problem, assisting 

them in visualizing its effects, or inspiring them to take 

environmental action. However, there is much debate about 

how nudging affects individual autonomy [15] and whether 

it interferes with people's ability to make "free choices" , 

thus finding the right balance between upholding individual 

autonomy and implementing extensive climate-friendly 

policies and practices is crucial [16]. The gathered 

information can include sensitive personal information, 

putting both individual and group privacy at risk [17]." 
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III. ARTIFICIAL INTELLIGENCE TO 

COMBAT CLIMATE CHANGE 

"According to the World Meteorological Organization 

(WMO), there is a 40% chance of the annual average global 

temperature temporarily reaching 1.5°C above the pre-

industrial level in the next couple of years. In order to 

combat climate change, different countries are utilizing AI 

and IoT. For example, India is using IoT to acquire data 

from sensors and AI as an analytics engine to improve 

deforestation tracking, build sustainable infrastructure, find 

new materials, and forecast natural disasters. Japan, which 

has seen a significant increase in the use of coal-fired power 

and GHG emissions since 2011, is using AI to address 

climate change-related problems and drive new economic 

growth. In Germany, manufacturing companies are using AI 

to streamline product development and reduce energy and 

resource usage, while in Russia, researchers are using AI 

and other technologies to create clean energy, understand 

carbon footprints, and produce low-carbon materials to meet 

their goal of reducing greenhouse gas emissions by 70% 

from 1990 levels by 2030." 

IV. CLIMATE CHANGE: THE CATASTROPHE 

Climate change is a long-term change in the average 

weather patterns that have come to define local climates. 

Both human activity and natural causes have played a 

significant role in this phenomenon. The primary driver of 

climate change is the accumulation of greenhouse gases in 

the atmosphere, which trap heat and regulate the Earth's 

temperature to support life. However, human actions such as 

burning fossil fuels and deforestation have contributed to a 

significant increase in the levels of CO2 and other 

greenhouse gases in the atmosphere.  

Climate change link to groundwater contamination 

The gas responsible for the odor may be causing more 

damage, as hydrogen sulphide (H2S) produced from 

polluted Yamuna water had a stronger corrosive impact than 

sulphur dioxide (SO2) generated by industrial pollution in 

Agra city . The water quality of the Yamuna River is 

severely impacted by pollution from industrial and domestic 

waste, agricultural runoff, and untreated sewage. The high 

levels of Biochemical Oxygen Demand (BOD) and faecal 

coliform present in the water are a major health concern and 

can lead to the spread of disease. The deterioration of the 

Taj Mahal, a UNESCO World Heritage site, is also linked to 

the pollution of the Yamuna River, as the acidity and 

corrosive nature of the water is damaging the marble. 

Climate change also exacerbates these issues, as it leads to 

water shortages and extreme weather events that contribute 

to flooding and erosion. These problems highlight the 

importance of addressing both pollution and climate change 

in order to protect not just the environment, but also human 

health and cultural heritage. 

The risk of water supply being affected by salinity is 

expected to increase as a result of rising sea levels and over-

extraction of groundwater in coastal regions and small 

islands. The quality and quantity of groundwater are closely 

linked to the conditions that allow for recharging, which are 

influenced by factors such as annual precipitation, the 

characteristics of the land surface, the vegetation present, 

and the properties of the soil.  

When using AI to address climate change, it is crucial to 

critically examine the problems and societal contexts that 

are being addressed. This includes paying close attention to 

the problem framing and recognizing that AI is not a one-

size-fits-all solution. Climate change and the environment 

are interconnected, and it is important to understand the 

potential positive and negative impacts of AI on both. 

Tackling emissions from electricity systems using AI  

AI can play a key role in reducing emissions from electricity 

systems by utilizing data-driven technologies such as smart 

grids. Electricity is a major contributor to greenhouse gas 

emissions, which trap heat and contribute to global 

warming. One way to address climate change is to increase 

the use of low-carbon electricity sources. AI can help in this 

regard by forecasting electricity demand and improving the 

management of low-carbon energy sources. 

ML can be used for short-term forecasting to reduce 

dependence on polluting power plants and manage the 

increasing amount of variable sources, such as solar and 

wind power. For long-term forecasting, ML can assist in 

determining when and where new power plants should be 

built. By using techniques such as fuzzy logic and hybrid 

physical models, ML can provide accurate forecasting and 

improve the scheduling of low-carbon energy sources. 

ML can also be used to improve material science and 

develop new low-carbon technologies. This includes using 

supervised learning, active learning, and modeling to design 

new materials for solar fuels and lithium-ion batteries. 

Additionally, AI can be used to identify and manage sites 

for geothermal energy and detect potential issues with 

nuclear reactors using satellite imagery and seismic data. 

These technologies can help control emissions from 

electricity systems and enable a transition to low-carbon 

energy sources, helping to address climate change. 

V. TRANSPORTATION AND AI 

Using AI in the transportation industry can decrease the 

amount of energy-related CO2 emissions by reducing the 

need for long trips, optimizing loading, and improving 

vehicle routing. Traditional methods of measuring traffic, 

such as ground-based counters and video surveillance 

systems, can be improved with the use of ML. These 

techniques can aid in estimating greenhouse gas emissions 

and simulating car emissions. By reducing sprawl and 

improving mobility, AI can help to reduce GHG emissions. 

Machine learning can also be used to improve the efficiency 

of modes that produce high amounts of CO2, such as 

aircraft, by predicting runway demand and aircraft taxi time, 

reducing unnecessary fuel consumption. Freight 
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consolidation, the practice of clustering shipments together 

to reduce journeys and emissions, can also be improved with 

the use of ML. ML can forecast demand and arrival times, 

identify and plan around transportation delays, and cluster 

providers based on geographical location and frequent 

shipping destinations. 

ML can aid in reducing the emissions from transportation by 

optimizing the number of vehicle-miles traveled, increasing 

loading efficiency and improving vehicle routing. 

Traditional methods of measuring traffic, such as ground-

based counters and video surveillance systems, can be 

enhanced with ML techniques to accurately predict and 

estimate greenhouse gas emissions. By forecasting demand 

and predicting delays, ML can also assist in consolidating 

freight and reducing the number of journeys, ultimately 

leading to lower emissions. Additionally, ML can aid in 

improving the performance of low-carbon modes of 

transportation, such as rail, and resolving issues related to 

bike-sharing imbalances. The aviation industry is a 

significant contributor to climate change, and ML can be 

used to improve winds aloft forecast and determine the most 

efficient flight regulations to reduce emissions. 

How AI is helping in cities?  

Urban planning and public policy can significantly reduce 

emissions by utilizing infrastructure, economic incentives, 

or energy standards for buildings. Machine learning can aid 

in selecting and implementing methods that are tailored to 

specific buildings through advanced control systems. Urban 

planners can use ML to gather and analyze data to inform 

policy decisions. Predictions of energy consumption are 

commonly made using large simulations of a building's 

physical structure. 

ML can improve energy efficiency in buildings by 

automating adjustments to usage patterns, allowing for 

responsive adjustments to grid signals, and facilitating 

building diagnostics and maintenance. Deep neural networks 

can be used to monitor and optimize the operation of smart 

building equipment and networks. However, it is important 

to note that there may be an increase in energy use, known 

as rebound effects, in certain situations. 

AI tools for industrial emissions  

ML can help reduce industrial emissions by optimizing 

supply chains, improving production quality, predicting 

machine breakdowns, and emphasizing the use of clean 

electricity instead of fossil fuels. It can do this by predicting 

supply and demand, identifying low-carbon products, and 

optimizing transport routes. ML can also reduce food waste 

by optimizing delivery routes and forecasting customer 

preferences. Additionally, it can improve refrigeration 

systems by detecting and utilizing food before it spoils. 

ML can play a role in reducing industrial emissions by 

optimizing supply chains, improving production quality, 

predicting machine breakdowns, optimizing heating and 

cooling systems, and promoting the use of clean energy. For 

example, ML can help predict demand and optimize 

delivery routes to reduce the overproduction of goods. In the 

construction industry, ML can be used in combination with 

generative design to develop structures that require less 

carbon-intensive materials. Additionally, ML can assist in 

researching new climate-friendly materials and redesigning 

industrial machinery to operate on low-carbon energy 

sources. It can also improve the efficiency of HVAC 

systems and other industrial control mechanisms by 

analyzing data from the site. 

ML can be used to reduce emissions in industrial machinery 

by predicting potential damages and optimizing power usage 

efficiency. Techniques such as image recognition, regression 

trees, and time delay neural networks can be employed to 

improve the cooling system and predict damages in 

equipment. By creating a digital twin model of industrial 

equipment, manufacturers can identify and prevent 

undesirable scenarios, as well as test new code before 

implementing it in the factory. 

Protecting Forests using AI  

AI can help in protecting forests by reducing emissions 

caused by deforestation and unsustainable agriculture. AI 

can facilitate responsible land use practices by providing 

real-time GHG maps to monitor emissions from different 

industries, and assist in quantifying emissions from 

agricultural and forestry activities. This information can be 

used to guide regulations or incentives for improved 

practices. AI can also be used to analyze high-resolution 

satellite images to detect changes in land use and vegetation. 

Additionally, AI can help in reducing emissions from 

agriculture by optimizing fertilizer use and replenishing 

nutrients in the soil. 

AI can play a crucial role in protecting forests and reducing 

emissions caused by land use practices. One way AI can 

help is by creating real-time maps of greenhouse gas 

emissions from agricultural and forestry activities. These 

maps can assist in monitoring emissions from various 

industries and provide guidance for regulations or incentives 

that promote improved practices. 

Satellite imaging with higher resolution can be used in an 

ML algorithm to identify areas of deforestation or 

degradation. This can aid in the detection of illegal logging 

and support conservation efforts. AI can also assist in 

precision agriculture, which aims to improve the uniformity 

and predictability of farms while still taking into account the 

unique needs of each piece of land. 

In addition to this, ML can be used to automate large-scale 

afforestation by identifying suitable planting sites, keeping 

track of plant health, evaluating weeds and examining 

trends. Drought forecasts and estimates of the water content 

of the tree canopy can be used to identify regions that are 

more at risk. Reinforcement learning can also be used to 
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forecast the spatial progression of forest fire, which aids 

firefighters in their decision making. 

Removal of Carbon Dioxide using AI  

Machine learning (ML) can play a vital role in the 

development of effective carbon dioxide (CO2) removal 

strategies. One of the most straightforward and effective 

methods of removing CO2 from the atmosphere is by 

increasing the natural uptake of CO2 by plants. ML can 

assist in identifying the best planting sites, monitoring plant 

health, evaluating weeds, and identifying trends to automate 

large-scale afforestation. Drought forecasts and estimates of 

the water content of the tree canopy can also be used to 

identify regions that are more at risk. 

Another strategy for removing CO2 from the atmosphere is 

through bioenergy that captures carbon dioxide and biochar, 

which burns plants in a way that sequesters carbon dioxide 

while also producing energy or fertilizer as a by-product. 

ML can be used to optimize the process and improve 

efficiency. 

Direct air capture (DAC) is another method of removing 

CO2 from the atmosphere, which involves capturing CO2 

from industrial operations, ambient air, or power plant 

exhaust. This method requires little land and has minimal 

negative effects on the ecosystem. The principle of DAC is 

to release CO2 in pure form for sequestration by blowing air 

onto CO2 sorbents, which are either solid or in solution and 

function like sponges for gas. ML can be used to improve 

the efficiency and long-term durability of CO2 sorbents, by 

identifying new sorbent materials, optimizing the operating 

conditions, and developing new process design. 

VI. CONCLUSION 

In conclusion, this research highlights the potential of AI to 

mitigate the effects of climate change through its ability to 

predict future events, gather and analyze data, and optimize 

processes in various industries. However, it is important to 

note that AI should be used as a tool to support other efforts 

in reducing emissions and addressing climate change, and 

not as a standalone solution. The applications discussed in 

this paper, such as energy efficiency in buildings, industrial 

emissions reduction, protecting forests, and removing 

carbon dioxide from the atmosphere, all have the potential to 

make a significant impact on reducing greenhouse gas 

emissions and addressing the effects of climate change. 

However, it is essential that the use of AI is accompanied by 

regulations and policies to ensure its responsible use and to 

minimize any potential risks. 
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