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Climate Change Al



Al technology is key to enable strategies to accelerate climate action
when applied responsibly in partnership with relevant stakeholders.

Gaps in expertise, education, coordination, & infrastructure
hinder the rapid transition from innovation into real-world solutions




CCAl is addressing those gaps through democratization and coordination.
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Climate Change Al

Global non-profit empowering a global community

to accelerate impactful research and deployment.
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Al technology is key to enable strategies to accelerate climate action when

applied responsibly in partnership with relevant stakeholders.
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Al technology is key to enable strategies to accelerate climate action when
applied responsibly in partnership with relevant stakeholders.

L

High Leverage | denotes bottlenecks that domain experts have identified in climate change mitigation
or adaptation and that we believe to be particularly well-suited to tools from ML. These areas may be
especially fruitful for ML practitioners wishing to have an outsized impact, though applications not
marked with this flag are also valuable and should be pursued.

Long-term | denotes applications that will have their primary impact after 2040. While extremely
important, these may in some cases be less pressing than those which can help act on climate change
in the near term.

denotes applications where the impact on GHG emissions is uncertain (for exam-

ple, the Jevons paradox may apply?>) or where there is potential for undesirable side effects (negative
externalities).
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Al technology is key to enable strategies to accelerate climate action when
applied responsibly in partnership with relevant stakeholders.
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4+ Approaching low-data settings



Al technology is key to enable strategies to accelerate climate action when
applied responsibly in partnership with relevant stakeholders.
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Al technology is key to enable strategies to accelerate climate action when
applied responsibly in partnership with relevant stakeholders.
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Opportunities in Al-for-climate applications

Gathering information
Emissions, deforestation, infrastructure, crops, policy

Image source: ClimateTrace



Opportunities in Al-for-climate applications

Gathering information

Emissions, deforestation, astructure, crops, policy

Forecasting

Renewable energy, transportation demand, extreme events
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Image source: Open Climate Fix



Opportunities in Al-for-climate applications

Gathering information

Emissions, deforestation, infrastructure, crops, policy

Forecasting

Renewable energy, transportation demand, extreme events

Improving operational efficiency
Heating and cooling, freight, food waste

Image source: BrainBox Al



Opportunities in Al-for-climate applications

Gathering information

Emissions, deforestation, infrastructure, crops, policy

Forecasting

Improving operational efficiency

Heating and cooling, freight, food waste

Predictive maintenance
Methane leaks, resilient infrastructure

ECG for 30.000 points
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Opportunities in Al-for-climate applications

Gathering information

Emissions, deforestation, infrastructure, crops, policy
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Opportunities in Al-for-climate applications

Gathering information

Emissions, deforestation, infrastructure, crops, policy

L]
Forecasting
Renewable energy, transportation demand, extreme events

Content loss Discriminator

network

Improving operational efficiency

Heating and cooling, freight, food waste Cisnawing

Real/Fake?

network

Predictive maintenance

Methane leaks, resilient infrastructure Adversarial loss

Accelerating scientific experimentation Image source: Stengel et al., 2020

Batteries, electrofuels

Approximating time-intensive simulations
Climate, energy, city planning
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Opportunities in Al-for-climate applications

Gathering information

Emissions, deforestation, infrastructure, crops, policy

Forecasting

Renewable energy, transportation demand, extreme events

Improving operational efficiency

Heating and cooling, freight, food waste

Predictive maintenance
Methane leaks, resilient infrastructure

Accelerating scientific experimentation
Batteries, electrofuels

Approximating time-intensive simulations
Climate, energy, city planning
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Al technology is key to enable strategies to accelerate climate action when
applied responsibly in partnership with relevant stakeholders.

Climate Change Al Report
Tackling Climate Change
with Machine Learning
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We assess Al-for-climate data gaps across multiple climate-related sectors,
categorized by data gap type

Climate Change Al With support from:
Data Gaps Google DeepMind 5



We assess Al-for-climate data gaps across multiple climate-related sectors,
categorized by data gap type

Wish ' Reliability |
Dataset does not exist ' Data quality or integrity needs improvement

' Obtainability . Sufficiency

' Data is not easily obtainable Data is insufficient, requiring additional

' (e.g., is not findable or accessible) . data collection and/or simulation
Usability ' Miscellaneous |
Data is not readily usable ' Additional challenges, including challenges
(by people and/or machines) ' that arise from the use of multiple datasets

Climate Change Al With support from:

Data Gaps Google DeepMind 4



We assess Al-for-climate data gaps across multiple climate-related sectors,
categorized by data gap type

@ climatechange.ai

Q& Climate Change Al About v Resources v Reports v Events v Grants v Community v FAQ

Data Gaps (Beta)

Artificial intelligence (Al) and machine learning (ML) offer a powerful suite of tools to accelerate climate change mitigation and
adaptation across different sectors. However, the lack of high-quality, easily accessible, and standardized data often hinders the
impactful use of Al/ML for climate change applications.

In this project, Climate Change Al, with the support of Google DeepMind, aims to identify and catalog critical data gaps that impede
Al/ML applications in addressing climate change, and lay out pathways for filling these gaps. In particular, we identify candidate
improvements to existing datasets, as well as "wishes" for new datasets whose creation would enable specific ML-for-climate use
cases. We hope that researchers, practitioners, data providers, funders, policymakers, and others will join the effort to address these
critical data gaps.

This project is currently in its beta phase, with ongoing improvements to content and usability. We encourage you to provide input
and contributions via the routes listed below, or by emailing us at datagaps@climatechange.ai. We are grateful to the many
stakeholders and interviewees who have already provided input.

¢ Contribute a new data gap by filling out this form.
* Provide updates to an existing data gap by clicking the "Give feedback" button within the Details view for that data gap.

* Provide general feedback (e.g., on content, usability, or actionability) by filling out this form.

Tod s oo ol R S e PBoto Modotivioo Sooio

Climate Change Al With support from:
Data Gaps Google DeepMind



Multifaceted relationship between Al and climate

Al applications
for climate action

Emissions from Al Al applications

computation and with uncertain or
hardware systemic impacts

Al applications that
increase emissions
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Developing Al with responsible, impact-driven and equity-centered approaches

Avoiding techno-solutionism
e Alisnotasilverbullet
e Whereit's applicable, only one part of the strategy

Mitigating biases in data and models
e Eg,Buildings data: Housing discrimination, uneven availability across geographies
o Eg, Weather models: Calibration may be optimized for particular regions

Improving trustworthiness and accountability
e Safety and robustness: Critical in, e.g, power systems and industrial operations
e Interpretability and auditability: Critical in, e.g, policymaking contexts

Centering equity and climate justice
e Centering diverse stakeholders: Eg, industrial agriculture vs. smallholder farmers
e Avoiding centralization of power: Democratized access to capacity and compute
e Avoiding digital colonialism: E.g, smart meters, analysis of remote sensing data
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Educational resources

Summer School - upcoming edition:
e Virtual (July-August 2026)

Tutorials & other entry points

v

JElectricity Systems

+  Forecasting supply and demand High Leverag

+ ImErovinE schedulinﬁ and flexible demand

Calls for Submissions

Funding

Projects & Courses

Welcome to the Climate Change Al community!

We are excited to have you here! %EJ .
Readings
a

share and discuss all things related to climate change &

If this i your first time here, you might want to head over to the &iHello channel and Jobs
introduce yourself. =YY

Climate Change Al

Conferences and events

Workshop series
e Al/MLvenues and beyond

Thought-leadership reports

Reports aimed at researchers,
practitioners and policymakers

CLIMATE
CHANGE AND Al

Recommendations for
Government Action

Funding programs

Global research funding
forimpactful projects

B/

cimote change At INNOVation Grants

Announcing a $1.8M grants program for projects
at the intersection of Al and climate change

o Funding of up to $ 150K for year-long research projects

e Supporting projects involving Al or machine learning that address
problems in climate change mitigation, adaptation, or climate science

® Focus on fostering pathways to impact and the creation of catalytic
datasets

Climate Change Al

www.climatechange.ai

wOMm @ClimateChangeAl


http://www.climatechange.ai/

