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Climate change

Increasingly severe effects

• Storms, droughts, fires, flooding, extreme heat, etc.

• Uneven impacts

Feedbacks (e.g. albedo, permafrost)

Need net-zero greenhouse gas emissions by 2050 
(UN Intergovernmental Panel on Climate Change)

• But emissions still increasing each year
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3Source: https://www.wri.org/resources/data-visualizations/world-greenhouse-gas-emissions-2016

https://www.wri.org/resources/data-visualizations/world-greenhouse-gas-emissions-2016


What it means to tackle climate change

Climate change is not an on/off switch

Mitigation: Reducing greenhouse gas emissions

Adaptation: Resilience to consequences of climate change
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Climate Change AI

Volunteer initiative, intersection of machine learning & climate change

• Identify impactful problems / techniques 

• Build a global network of experts

• Provide resources for knowledge-sharing

• Facilitate partnerships with relevant stakeholders

Read more at www.climatechange.ai
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Abstract

Climate change is one of the greatest challenges facing humanity, and we, as machine learning ex-
perts, may wonder how we can help. Here we describe how machine learning can be a powerful tool in
reducing greenhouse gas emissions and helping society adapt to a changing climate. From smart grids
to disaster management, we identify high impact problems where existing gaps can be filled by machine
learning, in collaboration with other fields. Our recommendations encompass exciting research ques-
tions as well as promising business opportunities. We call on the machine learning community to join
the global effort against climate change.

Introduction

The effects of climate change are increasingly visible.1 Storms, droughts, fires, and flooding have become
stronger and more frequent [3]. Global ecosystems are changing, including the natural resources and agri-
culture on which humanity depends. The 2018 intergovernmental report on climate change estimated that
the world will face catastrophic consequences unless global greenhouse gas emissions are eliminated within
thirty years [4]. Yet year after year, these emissions rise.

Addressing climate change involves mitigation (reducing emissions) and adaptation (preparing for un-
avoidable consequences). Both are multifaceted issues. Mitigation of greenhouse gas (GHG) emissions re-
quires changes to electricity systems, transportation, buildings, industry, and land use. Adaptation requires
climate modeling, risk prediction, and planning for resilience and disaster management. Such a diversity of
problems can be seen as an opportunity: there are many ways to have an impact.

In recent years, machine learning (ML) has been recognized as a broadly powerful tool for technological
progress. Despite the growth of movements applying ML and AI to problems of societal and global good,2

∗D.R. conceived and edited this work, with P.L.D., L.H.K., and K.K. Authors P.L.D., L.H.K., K.K., A.L., K.S., A.S.R., N.M-D.,
N.J., A.W-B., A.L., T.M., and E.D.S. researched and wrote individual sections. S.K.M., K.P.K., C.G., A.Y.N., D.H., J.C.P., F.C.,
J.C., and Y.B. contributed expert advice. Correspondence to drolnick@seas.upenn.edu.

1For a layman’s introduction to the topic of climate change, see [1, 2].
2See the AI for social good movement (e.g. [5, 6]), ML for the developing world [7], and the computational sustainability
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Theme 1. Remote sensing

Automatically labelling satellite or aerial images

Examples
• Tracking GHG emissions, e.g. methane
• Gathering infrastructure data, e.g. buildings
• Pinpointing deforestation
• Evaluating coastal flood risk
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Theme 2. Accelerated experimentation
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Recommendations for which experiments to try

Examples
• Better batteries
• Lower-emissions construction materials
• Efficient ways to make fertilizer
• “Sorbents” (chemical sponges) for carbon capture



Theme 3. Improving efficiency
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Optimization/control of a complex system

Examples
• Consolidating freight
• Controlling heating/cooling systems efficiently
• Reducing food waste



Theme 4. Forecasting
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Predictions from time-series data

Examples
• “Nowcasting” for solar and wind power
• Foreseeing agricultural yield / famines
• Predicting prices in carbon markets



AI is not a silver bullet!

• Not applicable everywhere

• Where applicable, only one part of the strategy
• E.g. insulation more important than smart buildings!

• Impactful applications are often unsexy

• Problems need to be driven by end users

• Also, like other tech, AI can be applied in negative ways
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Challenges for governance

• Gap between research and deployment
• In-house capacity, e.g. local governments
• Obstacles to adoption of new technologies

• Incentive structures

• Data sharing and ownership
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Read more at www.climatechange.ai

Readings, suggestions, datasets, recorded talks, events, and more



Thank you!


