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In January 2025, the National Science Foundation Center Learning the Earth with
Artificial Intelligence and Physics (LEAP), in collaboration with Columbia
University’s Data Science Institute, Amazon Web Services (AWS), and NVIDIA,
held the “Harnessing Machine Learning to Improve Subseasonal-to-Seasonal Climate
Predictions” Hackathon.
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The two-day event brought together eight teams of 41 climate and data science
students, professionals, and interested community members from six different countries
to build innovative demonstrations and machine-learning solutions for sub-seasonal
climate modeling and prediction. Participants used the newly released benchmarking
dataset, ChaosBench which aims to extend the predictability range of data-driven
weather forecasts from days to weeks and months ahead.?
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The main goal of the Hackathon was to provide a learning opportunity for participants to
develop and utilize Python coding skills, Jupyter Notebook, and AWS cloud compute. In
addition, the Hackathon aimed to broaden participation and build community in climate
data science and make LEAP data and code more broadly accessible. The Hackathon
also enabled participants to explore the value of subseasonal-to-seasonal (S2S)
timescale predictions, which predict forecasts for weeks to months in the future,
enabling real-world applications that impact society, including decision-making in the
energy, health, or agricultural sectors. It also allowed participants to examine the skill
and limitations of current tools that predict that timescale.

Based on the two-days of teamwork, the final presentations, and overall skill score
(forecast accuracy) of a S2S forecast, coding teams were scored by four judges from
AWS, Bloomberg, Google, and Cisco Systems. The prizes for the winning Hackathon
teams included $1000 in AWS credits shared among the winners—to enable continued
use of the AWS cloud-compute infrastructure—as well as additional prizes from LEAP
including sustainable water bottles.

Broadening International Participation

As part of LEAP’s mission to broaden participation, and thanks to a generous donation
from Worldsphere.ai, LEAP supported a hydrological forecaster from Niger to attend the
hackathon in person. The researcher works at AGRHYMET, a Regional Climate Center
established by the UN for drought control in the Sahel, the semiarid region of western
and north-central Africa south of the Sahara desert. The skills gained in machine
learning for S2S forecasting can be applied directly to his work helping to manage
hydrological risk in the Sahel.

In addition, the Hackathon included a virtual trial option for motivated international
participants who were eager to attend but were ultimately unable to join in person. We
had two virtual trial participants—one from Kenya and the other from Malawi—who
contributed to one team and provided LEAP with valuable insights on how to improve
hybrid or virtual Hackathon events in the future. The participant from Malawi said, “This
stands out as a best opportunity ...for continual training of individuals concerning
climate.”

“The hackathon was an incredible experience, not only for the knowledge
gained but also for the chance to network with amazing people, including
participants, mentors, and judges. | was truly inspired by their expertise and
generosity in sharing insights, which | believe will be invaluable in
advancing my journey in the future.” - Kenphilip Odhiambo, Kenya, Omdena


http://worldsphere.ai

Learning Outcomes and Testimonials

The primary objective of this Hackathon was to provide a learning opportunity for
participants to gain hands-on experience with coding for climate science, benefiting both
from LEAP and NVIDIA mentors as well as from the skill and expertise of fellow team
members. Teams were intentionally balanced across proficiency in Python, machine
learning, and climate science ranging from beginner to advanced.

Congratulations to my team for learning so quickly and communicating
effectively. None of them had a climate background but managed to identify
atmospheric, land and oceanic variables crucial for subseasonal

predictions. All within around 24 hours." - Ronan McAdam, Italy, CMCC
Foundation

According to participants, the Hackathon provided a technical introduction to coding for
climate science and highlighted the complexity of climate modelling. Participants also
reported learning about the need for a holistic approach that integrates diverse
methodologies and perspectives—as well as the importance and inherent
challenges—of forecasting at the S2S timescale. Students who participated in the
Hackathon indicated that the Python and Jupyter Notebook skills will be useful for their
studies. Participants also felt that collaborating with team members from different
backgrounds enriched the experience.

Hackathon participants provided favorable feedback on the event overall and indicated
that it helped them to build community with others in the climate and data sciences
fields.



“l enjoyed how non-competitive the Hackathon’s environment felt. It was a
really nice introduction to hackathons and | loved being able to talk with

other groups and see everybody else progressing.” - Mateo Taylor, New York,
Haverford College

Upcoming Hackathons

LEAP will continue using the Hackathon model as a vehicle for knowledge transfer,
education, and collaboration—bringing together students, professionals, researchers,
and public and private sector partners. Through these efforts, LEAP aims to build the
field of climate data science by engaging more students and professionals,
strengthening connections across sectors, and supporting data-driven decision-making
for informed action and decision-making related to Earth system modeling.

Scheduled for late 2025, LEAP is partnering with a range of public and private partners
to host a New York City-based hackathon focused on improving the accessibility of
downscaled climate data. The goal is to help urban communities better understand and
mitigate the impact of extreme weather risks.
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