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Artificial Intelligence’s Role in
Environmental Conservation: A Study on
Harnessing Artificial Intelligence for

Planetary Preservation

VASUDHA SHARMA' AND ABHEYSHEK JAMWAL®

ABSTRACT
The escalating environmental challenges confronting our planet demand innovative

solutions. Among these, Artificial Intelligence (Al) emerges as a powerful ally in the quest
for environmental conservation and sustainability. This research article delves into the
multifaceted role of Al in mitigating environmental degradation and fostering planetary
preservation. Through an extensive review of literature and case studies, the study
elucidates the diverse applications of Al in environmental monitoring, conservation, and
management. From optimizing renewable energy systems to revolutionizing waste
management practices, Al offers unprecedented opportunities for enhancing resource
efficiency and minimizing ecological footprint. Furthermore, Al’s predictive capabilities
enable proactive measures in disaster management and biodiversity protection, mitigating
the adverse impacts of climate change and human encroachment on natural habitats.
However, alongside its potential benefits, the paper also addresses the ethical
considerations and potential risks associated with Al deployment in environmental contexts.
By synthesizing existing research and providing insights into future directions, this study
underscores the imperative of harnessing Al as a catalyst for sustainable development and
planetary well-being.

Keywords: Artificial Intelligence, Environmental Conservation, Waste Management,

Biodiversity Protection, Sustainability, Ethical Considerations, Environmental Monitoring.

|. INTRODUCTION

Artificial Intelligence doesn’t require much introduction. Artificial intelligence (Al) is a widely
recognized term in today’s tech-driven world. It’s considered a game-changer, a revolutionary
force. In today’s rapidly advancing technological landscape, Al is swiftly replacing human

effort with machines, accomplishing tasks with remarkable speed and precision. With the
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proliferation of gadgets and new technologies, almost everyone, including children, is familiar
with the concept of Al from an early age. While many people support the advancement of Al
and anticipate its widespread adoption, others express reservations. In this article, we will
explore how Al influences the environment conservation, along with the challenges it presents.
As our planet faces tough environmental problems like climate change, deforestation, and
pollution, more and more people are curious about how we can use artificial intelligence to

tackle these issues.
However, before diving into these topics, let’s first grasp the concept of Artificial Intelligence.
(A)What is Artificial Intelligence (A.1.)?

Artificial intelligence is the ability of a digital computer or computer-controlled robot to
perform tasks commonly associated with intelligent beings. The term is frequently applied to
the project of developing systems endowed with the intellectual processes characteristic of
humans, such as the ability to reason, discover meaning, generalize, or learn from past

experience. --- By Copeland, B.J., Artificial Intelligence

An area of computer science that deals with giving machines the ability to seem like they have

human intelligence.--- By Merriam Dictionary

Artificial Intelligence as the theory and development of computer systems able to perform tasks
normally requiring human intelligence, such as visual perception, speech recognition, decision-

making, and translation between languages. ---By Oxford Dictionary
I1. APPLICATIONS OF AI IN ENVIRONMENTAL CONSERVATION

While artificial intelligence isn’t a cure-all for environmental challenges, it offers valuable
assistance in various areas. For instance, Al can analyze data gathered by satellites and sensors
to monitor environmental conditions, anticipate natural disasters, and identify illegal activities
such as deforestation and poaching. Additionally, Al can enhance energy usage, minimize

waste, and streamline transportation systems for improved efficiency.
1. Informing Real-Time Analysis

UNEP’s World Environment Situation Room (WESR), introduced in 2022, is a digital platform
utilizing Al to analyze intricate and diverse datasets. Backed by a consortium of partners,
WESR consolidates, aggregates, and visualizes the most accurate earth observation and sensor
data to offer near real-time analysis and forecasts on various factors, such as atmospheric CO2

levels, glacier mass changes, and sea level rise.
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Jensen® notes, “WESR is being designed to evolve into a user-friendly, demand-driven tool that
integrates data into government offices, educational settings, mayoral offices, and corporate
boardrooms. Reliable, independent data is essential for informed decision-making and
transparency, and WESR provides just that.” He further emphasizes that the long-term vision
for WESR is to become a central hub for monitoring all critical environmental indicators, much

like a mission control center for Earth, to guide and drive necessary actions.
2. Forecasting Natural Disasters Using Al

Another significant contribution of Al to environmental protection is through the prediction of
natural disasters. Utilizing data sourced from an array of sensors, satellites, and other channels,
Al employs advanced analytical technigues to recognize patterns indicative of potential natural
calamities such as hurricanes, floods, and wildfires. This analytical prowess enables authorities
to issue timely warnings, facilitate evacuations from vulnerable areas, and allocate resources

strategically to regions likely to face severe impacts.

For instance, the National Oceanic and Atmospheric Administration (NOAA) has embraced Al
to enhance hurricane forecasting capabilities. Leveraging satellite and sensor data, the system
generates more precise models of hurricane behavior, empowering emergency responders with

invaluable insights to prepare for and respond to hurricanes with greater efficacy.
3. Utilizing Al for Environmental Condition Monitoring

One of the most exciting applications of Al in environmental conservation involves monitoring

the state of our environment.

Through AT’s capacity to sift through vast datasets collected from satellites, sensors, and various
sources, it offers real-time insights into environmental factors such as air quality, water quality,
and temperature. This information becomes invaluable for tracking the effectiveness of

conservation efforts, pinpointing areas that require attention, and shaping policy decisions.

For instance, the European Space Agency has embraced Al to analyze satellite data, specifically
to keep tabs on air pollution levels within urban centers. This sophisticated system furnishes
intricate details on pollution sources, empowering policymakers to devise targeted strategies
aimed at curbing pollution levels effectively.

4. Minimizing Waste and Enhancing Energy Efficiency Through Al

Another method by which Al contributes to environmental conservation is by minimizing waste

3 David Jensen, coordinator of the United Nations Environment Program's (UNEP's) Digital Transformation sub-
programme.
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and streamlining energy usage. Through the analysis of data collected from sensors and various
sources, Al can pinpoint opportunities for waste reduction and enhanced energy efficiency. For
instance, Al algorithms can optimize the routes of delivery vehicles to cut down on fuel
consumption and analyze energy usage patterns within buildings to identify areas where energy

consumption can be reduced.

Winnow, a notable example, utilizes Al to combat waste. Their Al-powered system, designed
for commercial kitchens, employs cameras and scales to monitor food waste, reducing it by up
to 50%. By leveraging Al algorithms, the system identifies patterns and offers recommendations

to mitigate waste effectively.
5. Identifying Unauthorized Actions Using Al

Furthermore, Al plays a crucial role in detecting and thwarting illicit actions that pose threats
to the environment, such as deforestation and poaching. By scrutinizing satellite imagery and
other datasets, Al can pinpoint regions undergoing deforestation or experiencing unauthorized
hunting activities. This intelligence aids in the identification of offenders and facilitates

measures to halt such detrimental practices.

For instance, the World Wildlife Fund employs Al to monitor animal behavior within
conservation areas. Leveraging Al algorithms, the system analyzes data sourced from camera
traps and other monitoring tools to discern patterns indicative of unlawful behavior. This
invaluable insight serves to alert law enforcement agencies and park authorities, enabling them
to intervene swiftly to counter poaching activities and safeguard endangered wildlife

populations.

I11. INSIGHTS FROM LEADING FIGURES IN INDUSTRY REGARDING AI’S ROLE IN

ENVIRONMENTAL CONSERVATION

“Al holds significant potential in tackling critical environmental challenges like climate change
and biodiversity loss. Nevertheless, it’s imperative to remain vigilant about the potential hazards
and unintended outcomes associated with Al, emphasizing collaborative efforts to guarantee
the responsible development and application of these technologies.” - Demis Hassabis, CEO of
DeepMind

“Al harbors the potential to revolutionize our approach to environmental issues, ranging from
enhancing energy systems to refining waste management. Nonetheless, it’s crucial to adopt a
sustainability-driven and socially equitable approach in the development and implementation
of AL.” - Satya Nadella, CEO of Microsoft
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“Al stands as a potent instrument in expediting our journey towards a sustainable future.
Through harnessing Al to enhance energy systems, minimize waste, and refine resource
management, we have the potential to forge a world that is both sustainable and equitable for

everyone.” - Fei-Fei Li, Co-Director of Stanford University’s Human-Centered Al Institute

IV. COMPREHENDING THE IMPORTANCE OF AI IN PROMOTING ENVIRONMENTAL

SUSTAINABILITY

(A) The Role of Al in Renewable Energy

One particularly hopeful area where Al is making strides in the environmental realm is in

advancing renewable energy systems.

Renewable energy sources, like solar and wind power, offer the promise of delivering clean and
sustainable energy to fulfill the increasing worldwide energy needs. Nonetheless, the
unpredictable nature of these sources presents difficulties in accurately forecasting and

regulating energy supply and demand.

Al offers a solution to this challenge by furnishing real-time information regarding energy
consumption and production, thereby enabling the optimization of energy utilization and

distribution to diminish waste and lower expenses.

For instance, Al algorithms can forecast weather patterns and regulate the output of renewable

energy sources to align with energy demand.

This could decrease the reliance on fossil fuel backups and enhance the dependability of
renewable energy systems. Furthermore, Al holds the potential to enhance both the design and
functioning of renewable energy systems. For instance, Al algorithms can scrutinize data
concerning wind patterns and topography to refine the positioning and alignment of wind
turbines. This optimization aids in bolstering the efficacy of wind energy generation while

simultaneously cutting down on expenses.
(B) AI’s Contribution To Sustainable Agriculture

Sustainable agriculture stands as another domain where Al holds substantial promise for

environmental advancement.

Agriculture, being a significant emitter of greenhouse gases, faces mounting pressure as global
food demand escalates alongside population growth. However, conventional farming methods

often prove resource-intensive and environmentally detrimental.

Al emerges as a solution to these challenges by optimizing agricultural practices to enhance
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efficiency and diminish waste. For instance, Al algorithms can analyze data pertaining to soil
quality, weather conditions, and crop productivity to refine planting and harvesting schedules.
This optimization not only curtails water and fertilizer usage but also bolsters crop yields while

minimizing waste.

Moreover, Al facilitates the development of precision agriculture techniques, which target
specific zones within fields with precise amounts of water, fertilizer, and pesticides. This
tailored approach aids in reducing agriculture’s environmental footprint by mitigating chemical

usage and minimizing runoff into water bodies.
(C) Measuring Environmental Footprints

Al can also significantly impact calculating the environmental and climate footprints of
products. Jensen notes, “Al will be fundamental in this area.” It can help assess the footprint of
products throughout their entire lifecycles and supply chains, empowering businesses and
consumers to make well-informed and effective decisions. This data is crucial for promoting
sustainable choices on e-commerce platforms like Amazon, Shopify, and Alibaba through

digital nudging.
(D) The Contribution Of Al To Waste Management

Al plays a crucial role in enhancing waste management systems and mitigating the
environmental impact of waste. Conventional waste management practices, like landfilling,
often yield significant environmental repercussions, such as greenhouse gas emissions and soil

and water contamination.

Al offers solutions to these challenges by optimizing waste collection and recycling procedures.
For instance, Al algorithms can analyze data pertaining to waste collection patterns to
streamline collection routes, thereby reducing fuel consumption. Additionally, Al aids in more
efficient waste sorting and recycling, consequently diminishing the volume of waste destined

for landfills.

Furthermore, Al facilitates the development of predictive maintenance systems for waste
management infrastructure, such as landfill liners and leachate collection systems. This
proactive approach helps mitigate the risk of environmental harm and reduces the necessity for

costly repairs.
(E) AI’s Contribution to Environmental Monitoring And Conservation

The contribution of Al to environmental monitoring and conservation is paramount. By

furnishing real-time environmental data, Al serves as a vital tool in detecting and mitigating
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environmental degradation before it reaches irreversible levels.

For instance, Al algorithms can analyze satellite imagery to identify alterations in land use,

deforestation, and other environmental metrics.

Moreover, Al aids in wildlife population monitoring and the detection of illicit activities like
poaching and wildlife trafficking.

Utilizing Al-powered drones and camera traps, real-time wildlife data is collected, enabling law

enforcement agencies to identify and apprehend poachers swiftly.
(F) Monitoring Methane Emissions

One of the UNEP-led initiatives within the WESR digital ecosystem is the International
Methane Emissions Observatory (IMEO), which uses Al to transform the monitoring and

mitigation of methane emissions.

The IMEO functions as a global public database of empirically verified methane emissions. It
utilizes Al to interconnect this data with science, transparency, and policy actions to enable

data-driven decisions.

Jensen explains, “IMEQO’s technology enables us to gather and integrate various methane
emissions data streams to create a global public record of empirically verified methane
emissions with unprecedented accuracy and detail.” He adds, “Reducing methane emissions
from the energy sector is one of the fastest, most practical, and cost-effective strategies to
mitigate climate change impacts, and reliable data-driven action is crucial for achieving these

reductions.”
(G)Reducing Information And Communication Technology Emissions

Al plays a crucial role in reducing emissions from the Information and Communication
Technology (ICT) sector by optimizing energy usage and enhancing efficiency. The ICT sector
is responsible for approximately 2-3% of global CO2 emissions, equivalent to the aviation
industry's footprint. Al can significantly reduce these emissions by improving data center
efficiency, which accounts for about 1% of global electricity use. For instance, Google's
DeepMind Al has reduced energy usage in its data centers by 40% through intelligent cooling

systems and workload management.

Moreover, Al-driven algorithms can optimize network traffic, reducing the energy required for

data transmission. Al also enables predictive maintenance of ICT infrastructure, preventing

“Available at, https://www.unep.org/news-and-stories/story/how-artificial-intelligence-helping-tackle-environ
mental-challenges (last visited on July 24,2024 )
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energy losses due to equipment failures. By leveraging Al, the ICT sector can significantly cut
its carbon footprint, contributing to global sustainability goals and mitigating climate change
impacts.

(H)Mapping Deforestation With Al

Al, satellite images, and ecological expertise are being utilized to map the impact of
deforestation on the climate crisis. Space Intelligence, an Edinburgh-based company, operates

in over 30 countries and has mapped more than 1 million hectares of land using satellite data.

Their technology remotely measures metrics such as deforestation rates and the amount of
carbon stored in forests. This combination of Al and satellite imagery enables precise
monitoring of deforestation, providing crucial data to inform conservation efforts and climate

policies, ultimately aiding in the fight against climate change.
(1) Monitoring Ice-Bergs Melting

Al has been trained to measure changes in icebergs 10,000 times faster than humans,
significantly enhancing our understanding of how much meltwater icebergs release into the
ocean, a process accelerating with climate change. Scientists at the University of Leeds in the
UK have developed an Al capable of mapping large Antarctic icebergs in satellite images in

just one-hundredth of a second, as reported by the European Space Agency.

This task, typically lengthy and time-consuming for humans, is challenging due to the difficulty
in distinguishing icebergs from clouds and sea ice. Al's speed and precision in this area provide

invaluable data for studying the effects of climate change on polar ice and global sea levels.
V. THE POSSIBLE HAZARDS OF AI FOR ENVIRONMENTAL WELL-BEING

Despite the potential for Al to positively influence the environment, its utilization also entails

inherent risks.

a) Behind the brilliance of Al lies an energy-intensive process with a significant carbon
footprint. As datasets and models grow in complexity, the energy required to train and operate
Al models increases substantially, directly impacting greenhouse gas emissions and
exacerbating climate change. OpenAl researchers note that since 2012, the computing power
needed to train state-of-the-art Al models has doubled every 3.4 months. By 2040, emissions
from the Information and Communications Technology (ICT) industry are projected to reach
14% of global emissions, primarily from ICT infrastructure, including data centers and

communication networks.
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A study by researchers at the University of Massachusetts® highlights the energy demands of
training large Al models, revealing that it can generate approximately 626,000 pounds of carbon
dioxide—equivalent to about 300 round-trip flights between New York and San Francisco, or
nearly five times the lifetime emissions of an average car. These findings underscore the urgent

need to address Al's carbon footprint and its role in environmental degradation.

b) Other risks includes the possibility of Al being utilized in the development of
autonomous weaponry, posing threats to environmental and wildlife welfare. The deployment
of such weaponry could result in the targeting of wildlife populations or the destruction of vital

habitats, precipitating irreversible environmental harm.

¢) Additionally, there exists a risk associated with AI’s potential facilitation of more
efficient methods for resource extraction, such as minerals and oil. While these advancements
may promote waste reduction and enhanced efficiency, they could concurrently escalate

extraction rates, exacerbating environmental degradation and resource depletion.

d) There is the potential for Al to automate industries known for their detrimental
environmental impacts, such as the fossil fuel sector. While Al interventions could mitigate
environmental harm within these industries, they might also amplify operational efficiency,
thereby exacerbating greenhouse gas emissions and environmental damage.

e) The deployment of Al carries the risk of perpetuating existing environmental injustices.
Al-driven decision-making systems may inadvertently reinforce prevailing biases and

discrimination, resulting in disproportionate harm inflicted upon marginalized communities.
VI. CONCLUSION

In summary, artificial intelligence holds immense promise in tackling environmental issues. Al
technologies offer avenues to enhance renewable energy systems, optimize agricultural
practices, minimize waste, and monitor environmental conditions effectively. Nonetheless,
alongside these benefits, there are associated risks like heightened natural resource extraction,
perpetuation of environmental inequalities, and potential job displacement.

To maximize the positive impact of Al on both the environment and society, a commitment to
responsible and ethical Al development and implementation is imperative. This entails
engaging diverse stakeholders to ensure that Al is harnessed in ways that prioritize

sustainability, fairness, and social justice. It also involves investing in research and development

5> Available at , https://www.technologyreview.com/2019/06/06/239031/training-a-single-ai-model-can-emit-as-
much-carbon-as-five-cars-in-their-lifetimes/ (last visited on July 23,2024).
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efforts focused on Al technologies that prioritize environmental sustainability and equitable
outcomes, while ensuring accessibility for all.

In essence, while Al serves as a valuable tool in addressing environmental challenges, it is part
of a broader transition towards a more sustainable and equitable society. By proceeding with
caution and mindfulness of the potential risks and benefits, we can harness AI’s potential to

benefit the environment and society at large.
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