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LEARNING THE EARTH WITH
ARTIFICIAL INTELLIGENCE & PHYSICS

A Hackathon + Bidirectional Learning Opportunity:
“Harnessing Machine Learning to Improve
Subseasonal-to-Seasonal Climate Predictions”

OPEN CALL FOR APPLICATIONS

OVERVIEW:
The National Science Foundation-funded Learning the Earth with Artificial Intelligence and Physics

(LEAP) Science and Technology Center (STC), a large multi-institutional center effort working to
improve climate projections using novel artificial intelligence (Al) for better climate adaptation, along
with Columbia University’s Data Science Institute, Amazon Web Services (AWS) and NVIDIA, invites
applications to participate in, “Harnessing Machine Learning to Improve Subseasonal-to-Seasonal

Climate Predictions” on January 15-16, 2025.

We welcome people from all disciplines and levels of data science familiarity to attend, as a central
goal of this event is to broaden access to the climate data science field. This includes community
members who are interested in learning more about data and climate adaptation and data scientists
who work closely with climate data and Al. Hackathon activities will accommodate various technical
and social areas of expertise. We particularly encourage people from the Global South or other areas
of the world disproportionately impacted by the climate crisis to apply; travel support may be
available for a limited number of participants traveling to the event (additional details are in the
application form).

This hackathon is unique in that we would value input from a broad range of participants, including
those who a) study climate science and/or data science, b) can help us understand diverse needs or
applications for using subseasonal forecasting, and c) anyone interested in learning more about how
data can support climate adaptation. If you're curious, keep reading and join us!

BACKGROUND:
Accurate climate predictions are critical to all aspects of climate adaptation efforts across all spheres
of society. Climate predictions at subseasonal-to-seasonal scales - which range from a few weeks to a

LEAP.COLUMBIA.EDU


https://forms.gle/fcRnsYhwwNM8AWnLA
https://leap.columbia.edu
https://leap.columbia.edu
https://datascience.columbia.edu/
https://aws.amazon.com/free/?trk=fce796e8-4ceb-48e0-9767-89f7873fac3d&sc_channel=ps&ef_id=CjwKCAjwoa2xBhACEiwA1sb1BLZNmahV75l5UBJ4Tzjj9uPhYBfTwVu1-JiS5_jN2cdcIBip99_HXBoCr1YQAvD_BwE:G:s&s_kwcid=AL!4422!3!432339156147!e!!g!!amazon%20web%20services!1644045032!68366401812&gclid=CjwKCAjwoa2xBhACEiwA1sb1BLZNmahV75l5UBJ4Tzjj9uPhYBfTwVu1-JiS5_jN2cdcIBip99_HXBoCr1YQAvD_BwE&all-free-tier.sort-by=item.additionalFields.SortRank&all-free-tier.sort-order=asc&awsf.Free%20Tier%20Types=*all&awsf.Free%20Tier%20Categories=*all
https://www.nvidia.com/en-us/
https://forms.gle/fcRnsYhwwNM8AWnLA
https://www.youtube.com/watch?v=tn0IYD3D31U

y @ LeENP

LEARNING THE EARTH WITH
ARTIFICIAL INTELLIGENCE & PHYSICS

few months and is known as “subseasonal-to-seasonal (S2S) forecasting” - play a crucial role in
various sectors, including agriculture, energy, water resource management, public health, and disaster
preparedness. While not as immediate as short-range weather forecasts or as long-term as climate
projections, subseasonal-to-seasonal forecasts are a critical bridge between these two-time scales,
offering insights into medium-range weather patterns and trends.

Subseasonal-to-seasonal forecasting is critical for mitigating risks, enhancing decision-making, and
optimizing outcomes in various sectors. For example, in agriculture, knowing the likelihood of a
drought or heavy rainfall two weeks in advance can allow farmers to adapt irrigation and planting
plans to mitigate the impact of adverse weather conditions on their crops. In the energy sector,
anticipating extreme temperature or wind patterns can enable decision-makers to optimize resource
allocations.

Subseasonal-to-seasonal forecasts also play a vital role in disaster preparedness and response.
Predicting the likelihood of extreme weather events, such as hurricanes, heatwaves, or heavy
precipitation weeks in advance enables authorities to issue early warnings, evacuate vulnerable areas,
and implement measures to reduce the impact of disasters on communities and infrastructure. This
proactive approach can save lives, minimize property damage, and improve overall resilience to
natural hazards.

Among climate data researchers, subseasonal-to-seasonal forecasting contributes to improving
climate modeling. By analyzing atmospheric, oceanic, land, and glacial conditions over intermediate
time scales, scientists can gain insights into the mechanisms driving climate variability and change.
This, in turn, informs the development of more accurate long-term climate models and predictions,
which enables policymakers and other stakeholders to develop effective climate change mitigation
and adaptation strategies that support community resilience.

In recent years, advancements in technology, such as improved numerical weather prediction models
and enhanced computing power, have enhanced the skill and reliability of subseasonal forecasts.
Machine learning algorithms and data assimilation techniques have also been employed to better
incorporate observational data and improve forecast accuracy.

Yet, accurate climate predictions remain a major challenge for the climate community because of
inherent uncertainties in atmospheric, oceanic, land, and glacial processes; model biases; and the
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complex interactions between different components of the Earth system. Addressing these challenges

requires ongoing research and collaboration among scientists and stakeholders.

Given these challenges, this hackathon will focus on improving the prediction of
subseasonal-to-seasonal climate time scales (from a few days to a few weeks) using machine learning.
The hackathon will provide historical data that will be used to train the machine learning algorithms
and for validation of the strategy on unseen data (years left out from the training).

The hackathon will also include a “green” computing component where the simplest models with high
skill will be rewarded, as it aligns with our mission to reduce greenhouse gas emissions.

For those with climate and data science research backgrounds, the following resources provide
additional background:

e http://www.s2sprediction.net/

e https://journals.ametsoc.org/view/journals/bams/103/12/BAMS-D-22-0046.1.xml|

For those coming from other disciplines and areas of expertise, the following links provide additional
definitions and background:
e To learn more about climate modeling at LEAP, check out this 2-minute video:
https://www.youtube.com/watch?v=JjLcZUjnl-w

HACKATHON GOAL:

This hackathon challenges teams of data science students, professionals working in the climate sector,
and interested community members to build innovative demonstrations and machine-learning
solutions for sub-seasonal climate modeling and prediction. Participants will use a newly released
benchmarking dataset, ChaosBench (please read here and here for a description), to 1) illustrate the
skill and limitations of current predictive tools, 2) explore the value of such predictions for
downstream applications, or 3) improve current models by integrating machine learning, physics, and
other domain knowledge. Teams can supplement this dataset with additional data sources to enrich
their project. Projects will be evaluated on real-world relevance, innovative integration of machine
learning and domain science, clear presentation, and the effective use of external data.

MENTORSHIP AND COLLABORATION:
We're inviting mentors from both private and public sectors who will act as potential consumers of
sub-seasonal forecasts. Mentors will guide students in shaping their project ideas, aligning them with
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real-world applications. Researchers from our sponsoring organizations will participate as coaches,

offering technical expertise and advice throughout the hackathon.

ELIGIBILITY

This hackathon is open to participants at all skill levels and from a range of disciplines and data
needs in support of LEAP’s commitment to broadening participation in climate data science and
making LEAP data and code broadly accessible. We aim to support travel to the Hackathon for a
limited number of participants from the Global South and areas most gravely impacted by the climate
crisis.

DATE + LOCATION

This hackathon will be held in-person at Columbia University in New York City on January 15-16,
2025. For participants who would like to learn more about coding prior to participating in the
Hackathon, please consider joining LEAP’s optional pre-Hackathon event, the Momentum Bootcamp.

JUDGING AND AWARDS:

Stakeholders from the private and public sectors will attend the final presentations and rank the
demos based on specific evaluation criteria. Top teams will earn recognition and prizes, along with
opportunities for networking with climate and data science professionals.

REGISTRATION
To apply for participation in this hackathon, please complete this form by December 16, 2024
If you have questions, please email LEAP@columbia.edu, with “Hackathon” in the subject line.
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