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What Is Computational Sustainability?

“Computational sustainability is an interdisciplinary field that applies computational techniques, including 

data analysis, modeling, and optimization, to address complex and pressing sustainability challenges. It 

focuses on finding innovative and data-driven solutions to balance environmental, economic, and social 

considerations in order to promote sustainable development and the responsible use of  natural resources. 

Computational sustainability researchers use computational methods to analyze and predict environmental 

trends, optimize resource management, design efficient energy systems, enhance conservation efforts, and 

make informed policy decisions that aim to achieve long-term sustainability goals. This field leverages the 

power of  computer science, data science, and artificial intelligence to advance our understanding of  

sustainability issues and develop actionable strategies for a more sustainable future.” ChatGPT 3.5
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What are some Computational Sustainability Applications?

• Climate Change Modeling: Computational models are used to simulate and predict climate patterns, helping us understand the 
impacts of  climate change and develop mitigation strategies.

• Renewable Energy Optimization: Algorithms are used to optimize the placement and operation of  renewable energy sources 
such as solar panels and wind turbines for maximum efficiency.

• Environmental Monitoring: Remote sensing and data analytics are applied to monitor air and water quality, deforestation, and 
wildlife habitats.

• Sustainable Agriculture: Precision agriculture techniques use data analysis and sensors to optimize crop yields while minimizing 
environmental impact.

• Biodiversity Conservation: Computational models help identify critical habitats and prioritize conservation efforts for endangered 
species.

• Water Resource Management: Optimization algorithms assist in managing water distribution, ensuring equitable access, and 
minimizing wastage.

• Urban Planning: Data-driven urban planning can optimize transportation systems, reduce congestion, and enhance the 
sustainability of  cities.

• Waste Management: Data analytics can improve waste collection and recycling processes, reducing landfill waste.
• Sustainable Transportation: Route optimization algorithms and electric vehicle simulations can promote energy-efficient and 

sustainable transportation.  ChatGPT 3.5
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What are some Computational Sustainability Applications?

• Circular Economy: Computational methods can help design and optimize closed-loop systems that minimize waste and maximize resource 
reuse.

• Ecosystem Restoration: Models assist in planning and implementing ecosystem restoration projects to revive degraded environments.
• Sustainable Materials: Computational chemistry and materials science can identify eco-friendly alternatives and optimize material 

properties.
• Disaster Response and Resilience: Predictive models aid in disaster preparedness, response planning, and post-disaster recovery efforts.
• Green Building Design: Simulation tools help architects and engineers design energy-efficient and environmentally friendly buildings.
• Conservation Finance: Financial modeling and data analysis support sustainable investment strategies and impact assessments.
• Fisheries Management: Computational models guide sustainable fishing practices and assess the health of  fish stocks.

• Carbon Footprint Analysis: Software tools quantify the carbon emissions of  products, services, and organizations, aiding in emissions 
reduction efforts.

• Land Use Planning: GIS and spatial analysis tools help plan land use to minimize urban sprawl and protect natural landscapes.
• Air Quality Improvement: Computational methods optimize pollution control measures and support air quality monitoring.
• Sustainable Supply Chain Management: Algorithms help companies reduce the environmental impact of  their supply chains by 

optimizing logistics and sourcing decisions.  ChatGPT 3.5
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What are some relevant Computational Methods?
• Machine Learning and Artificial Intelligence: Machine learning algorithms can be used for predictive modeling, pattern recognition, and decision-making in 

various sustainability domains, such as climate modeling, energy efficiency, and conservation.
• Data Analytics and Big Data: Analyzing large and diverse datasets from sensors, satellites, and various sources helps researchers gain insights into environmental 

trends and make informed decisions related to sustainability.

• Optimization and Operations Research: Optimization techniques are used to find the most efficient allocation of  resources and the best strategies for sustainable
practices, such as optimizing supply chains, energy use, and transportation systems.

• Geographic Information Systems (GIS): GIS technology is crucial for spatial analysis, mapping, and decision support in areas like land use planning, biodiversity
conservation, and disaster management.

• Simulation and Modeling: Computational modeling allows researchers to simulate complex systems, such as ecosystems, transportation networks, or climate
systems, to study their behavior and test various scenarios for sustainability planning.

• Network Analysis: Network theory and algorithms can be applied to study the relationships between different components in sustainability systems, such as food 
webs, transportation networks, and social networks for behavior change.

• Remote Sensing: Satellite and aerial imagery, combined with image processing and analysis techniques, provide valuable data for monitoring land use, deforestation, 
water quality, and climate-related changes.

• Life Cycle Assessment (LCA): LCA software tools use computational methods to assess the environmental impact of  products, processes, and services 
throughout their entire life cycle, helping inform sustainable design and decision-making.

• Blockchain and Distributed Ledger Technology: Blockchain can be used to track and verify the sustainability credentials of  products, ensuring transparency and 
authenticity in supply chains.

• Natural Language Processing (NLP): NLP techniques can analyze textual data from sources like scientific literature, social media, and policy documents to 
extract insights and trends related to sustainability issues and public perception.  ChatGPT 3.5 Douglas H. Fisher



ABET Criteria
Students should have:
a. An ability to apply knowledge of  mathematics, science, and engineering
b. An ability to design and conduct experiments, as well as to analyze and interpret data
c. An ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, 

environmental, social, political, ethical, health and safety, manufacturability, and sustainability
d. An ability to function on multidisciplinary teams
e. An ability to identify, formulate, and solve engineering problems
f. An understanding of  professional and ethical responsibility
g. An ability to communicate effectively

h. The broad education necessary to understand the impact of  engineering solutions in a global, economic, environmental, and societal 
context

i. A recognition of  the need for, and an ability to engage in life-long learning
j. A knowledge of  contemporary issues
k. An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2018-2019/ Douglas H. Fisher
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IEEE Code of  Conduct
1. To hold paramount the safety, health, and welfare of  the public, to strive to comply with ethical design and sustainable development 

practices, to protect the privacy of  others, and to disclose promptly factors that might endanger the public or the environment;
2. To improve the understanding by individuals and society of  the capabilities and societal implications of  conventional 

and emerging technologies, including intelligent systems;

3. To avoid real or perceived conflicts of  interest whenever possible, and to disclose them to affected parties when they do exist;
4. To avoid unlawful conduct in professional activities, and to reject bribery in all its forms;
5. To seek, accept, and offer honest criticism of  technical work, to acknowledge and correct errors, to be honest and realistic in stating 

claims or estimates based on available data, and to credit properly the contributions of  others;
6. To maintain and improve our technical competence and to undertake technological tasks for others only if  qualified by training 

or experience, or after full disclosure of  pertinent limitations;
7. To treat all persons fairly and with respect, and to not engage in discrimination based on characteristics such as race, religion, gender, 

disability, age, national origin, sexual orientation, gender identity, or gender expression;
8. To not engage in harassment of  any kind, including sexual harassment or bullying behavior;
9. To avoid injuring others, their property, reputation, or employment by false or malicious actions, rumors or any other verbal or

physical abuses;
10. To support colleagues and co-workers in following this code of  ethics, to strive to ensure the code is upheld, and to not retaliate 

against individuals reporting a violation.
https://www.ieee.org/about/corporate/governance/p7-8.html Douglas H. Fisher
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The End
Tools, Agents, and Environments


