Tackling climate change with
machine learning

Kelly Kochanski
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What can we do about climate
change?



Agriculture

There is no single solution 6%
to carbon emissions p

Commercial &
Residential
13%
Transportation
29%

Electricity
25%

U.S. Environmental Protection Agency (2021). Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2019
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Carbon emissions Atmospheric carbon Global temperature

RCP Scenarios
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Opportunities
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Electricity systems

Forecasting supply Detecting methane leaks

Accelerating materials science
Managing existing technologies Accelerating .
fusion science

‘ “’ 5.4 Priya L. Donti
Variable low-carbon power ‘ ’ ‘ . Fossil fuel power llo

Controllable low-carbon power

]

Modeling emissions

Improving scheduling
& flexible demand

Approaching
low-data settings
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Electric grid
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1 [ Improving clean

l ! energy access

Forecasting demand

Consumers 1 2




@ Transportation
B s O-6

_ I =S Vehicle efficiency
Reducmg g ﬁ Designing for efficiency
transportation activity g Passenger Detecting loading inefficiency
Analyzing data 3-D printing _

Remote sensing ¢° W Autonomous vehicles
(]

Forecasting
Freight consolidation —
Alternatives to transport \

Alternative fuels
Research and development

Modal shift 4 N@s

Consumer choices

Coordinating modes Electric vehicles
Bike share rebalancing Charging patterns
Predictive maintenance Charge scheduling
Enforcing regulation Congestion management

Vehicle-to-grid algorithms
Battery energy management
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@ Buildings and cities

I new infrastructure (unsustainable)
. . gathering infrastructure data
B new infrastructure (sustainable)
- existing infrastructure %
W

modeling buildings energy
3D building models

.,))

optimizing HVAC

modeling energy across buildings

data for smart cities

transfer

knowledge efficient sensing ) .
targeted retrofit strategies
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coordinating between sectors
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smart buildings
low-carbon infrastructure
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Climate prediction

simulating
cloud physics

< classifying &2, learning from
IK Jand use ’. e, satellite data
making ’
high-resolution tracking
forecasts storms
Iearnin_g.ice simulating
reflectivity ocean
mixing
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Challenges



Cultural

Technical

Barriers

Barriers

Barriers to implementation

Machine learning

Climate science

What’s exciting?

Big datal!

Science!

Objectives Well-defined is useful Broad is interesting
Explainability Second to prediction Often the main goal
Publications At conferences In journals
Data |deally clean and labelled Many unlabeled features

Data formats

Images, csv, dataframes

Images, netcdf

Data use

Integral to model

Data -> theory -> model

Existing code

Python, R, Julia

C/C++, Fortran
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Across many domains, the best work
Is done by interdisciplinary teams of
scientists and machine learning
experts



Tackling important problems with
interdisciplinary work
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1. Say “yes” to exciting projects
2. Embrace internships/practicums
3. That code you'll “only run once”...



Thank you for listening.
More info on climate change + ML: www.climatechange.qi
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