
G LO S S A RY

Advanced Certificate in AI in Sustainability

Climate Change Prediction Models

**Artificial Intelligence (AI):** A branch of computer science that deals with creating intelligent machines
that can learn from data and make decisions and predictions based on that data. In the context of climate
change, AI can be used to create predictive models that help us understand the impacts of climate change
and how to mitigate them.

**Carbon Footprint:** The total amount of greenhouse gases produced to directly and indirectly support
human activities, usually expressed in equivalent tons of carbon dioxide (CO2). AI can be used to measure
and reduce carbon footprints by optimizing energy use and identifying areas for improvement.

**Climate Change:** A long-term alteration in the statistical distribution of weather patterns over periods
ranging from decades to millions of years. AI can help us better understand the causes and impacts of
climate change, as well as develop strategies to mitigate and adapt to its effects.

**Climate Modeling:** The use of mathematical models to simulate the interactions between the
atmosphere, oceans, land surface, and cryosphere to better understand the Earth's climate system and
make predictions about future climate changes. AI can improve the accuracy and speed of climate models
by optimizing the use of data and computation.

**Data Analytics:** The process of examining data sets to draw conclusions about the information they
contain, often with the help of statistical and computational tools. In the context of climate change, data
analytics can be used to identify patterns and trends in climate data, as well as to evaluate the effectiveness
of climate policies and interventions.

**Deep Learning:** A type of machine learning that uses artificial neural networks with many layers to learn
and make predictions from data. Deep learning can be used in climate change prediction models to analyze
large and complex data sets, such as satellite images and climate simulations.

**Emissions Scenarios:** Hypothetical storylines that describe possible future developments in the
economy, energy system, and land use, and their implications for greenhouse gas emissions. AI can be used
to create more accurate and detailed emissions scenarios by analyzing vast amounts of data and making
predictions based on that data.

**Energy Efficiency:** Using less energy to perform the same task or function. AI can help improve energy
efficiency by optimizing energy use in buildings, transportation, and industrial processes.

**Greenhouse Gases (GHGs):** Gases in Earth's atmosphere that trap heat from the sun and warm the
planet, leading to climate change. The most common GHGs are carbon dioxide (CO2), methane (CH4), and
nitrous oxide (N2O). AI can be used to measure, monitor, and reduce GHG emissions.

**Machine Learning (ML):** A type of artificial intelligence that enables machines to learn and improve from
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experience without being explicitly programmed. ML can be used in climate change prediction models to
analyze large and complex data sets and make predictions based on that data.

**Natural Language Processing (NLP):** A field of AI that deals with the interaction between computers and
human language, such as text and speech. NLP can be used in climate change communication to help
people better understand and engage with climate change data and information.

**Renewable Energy:** Energy sources that are replenished naturally, such as solar, wind, and hydropower.
AI can be used to optimize the use of renewable energy by forecasting energy supply and demand,
managing energy storage, and improving the efficiency of renewable energy systems.

**Sustainability:** The ability to meet the needs of the present without compromising the ability of future
generations to meet their own needs. AI can be used to promote sustainability by reducing energy use,
improving resource efficiency, and supporting the transition to a low-carbon economy.

**Weather Forecasting:** The prediction of weather conditions, such as temperature, precipitation, and
wind, based on data from weather instruments and numerical models. AI can improve the accuracy and
speed of weather forecasting by optimizing the use of data and computation.

**Carbon Capture and Storage (CCS):** A technology that captures carbon dioxide (CO2) emissions from
power plants and industrial processes and stores them underground, preventing them from being released
into the atmosphere. AI can be used to optimize the design and operation of CCS systems, as well as to
monitor and verify the storage of CO2.

**Climate Finance:** The flow of funds from various sources, including public and private sectors, to support
climate change mitigation and adaptation activities. AI can be used to analyze and monitor climate finance
flows, as well as to identify opportunities for investment and innovation.

**Climate Policy:** A set of laws, regulations, and incentives designed to reduce greenhouse gas emissions
and promote climate change adaptation. AI can be used to evaluate the effectiveness of climate policies
and to identify areas for improvement.

**Climate Risk:** The potential for harm or loss due to climate change, such as extreme weather events, sea
level rise, and changes in temperature and precipitation patterns. AI can be used to assess and manage
climate risks by analyzing data and making predictions about future climate changes.

**Decarbonization:** The process of reducing greenhouse gas emissions from energy production,
transportation, and industrial processes to zero or near-zero levels. AI can be used to support
decarbonization by optimizing energy use, improving resource efficiency, and supporting the transition to a
low-carbon economy.

**Electric Vehicles (EVs):** Vehicles that run on electricity, rather than fossil fuels, and have lower
greenhouse gas emissions and air pollution impacts. AI can be used to optimize the charging and operation
of EVs, as well as to manage the grid and reduce the need for new infrastructure.
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**Geoengineering:** Large-scale interventions in the Earth's climate system, such as reflecting sunlight back
into space or removing carbon dioxide from the atmosphere, to counteract the effects of climate change. AI
can be used to model and evaluate the potential impacts of geoengineering approaches, as well as to
develop and optimize their implementation.

**Green Jobs:** Jobs that contribute to preserving or restoring the environment, such as renewable energy
technicians, conservation scientists, and environmental educators. AI can be used to support the creation
and growth of green jobs by identifying opportunities for job creation, training, and innovation.

**Greenhouse Gas Inventory:** A comprehensive accounting of greenhouse gas emissions from a specific
source, such as a country, city, or company. AI can be used to improve the accuracy and speed of
greenhouse gas inventories by automating data collection and analysis.

**Resilience:** The ability of a system, community, or society to withstand, adapt to, and recover from
climate change impacts, such as extreme weather events, sea level rise, and changes in temperature and
precipitation patterns. AI can be used to assess and enhance resilience by analyzing data and making
predictions about future climate changes, as well as by developing and implementing adaptation strategies.

**Smart Grid:** An electrical grid that uses sensors, communications, and automation to optimize the
generation, transmission, and distribution of electricity. AI can be used to manage and control the smart
grid, as well as to forecast energy supply and demand and improve the efficiency of the grid.

**Sustainable Agriculture:** Agricultural practices that minimize environmental impacts, such as reducing
greenhouse gas emissions, conserving water and soil, and promoting biodiversity. AI can be used to
support sustainable agriculture by optimizing crop and livestock production, reducing waste and
inefficiencies, and promoting the use of precision agriculture technologies.

**Sustainable Cities:** Cities that are designed and managed to minimize environmental impacts, such as
reducing greenhouse gas emissions, conserving resources, and promoting public health and well-being. AI
can be used to support sustainable cities by optimizing transportation, energy, water, and waste systems, as
well as by promoting sustainable urban design and planning.

**Sustainable Energy:** Energy sources and systems that minimize environmental impacts, such as reducing
greenhouse gas emissions, conserving resources, and promoting public health and well-being. AI can be
used to support sustainable energy by optimizing energy production, transmission, and distribution, as well
as by promoting the use of renewable energy technologies.

**Sustainable Transportation:** Transportation systems and modes that minimize environmental impacts,
such as reducing greenhouse gas emissions, conserving energy and resources, and promoting public health
and well-being. AI can be used to support sustainable transportation by optimizing routing, scheduling, and
pricing, as well as by promoting the use of low-carbon and active transportation modes, such as electric
vehicles, cycling, and walking.

**Urban Heat Island:** A phenomenon in which urban areas are significantly warmer than surrounding rural
areas due
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