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LEAP’s Winter 2024 Momentum Bootcamp in
Climate Data Science Held at Columbia University’s

Teachers College
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By Catherine Cha

On January 10-11, 2024, a team from Learning the
Earth with AI & Physics (LEAP), an NSF-funded
Science and Technology Center (STC), presented the
Winter 2024 Momentum Bootcamp on Climate
Data Science. The Bootcamp was overseen by
LEAP’s education team and Tian Zheng, LEAP’'s
Director of Education, with instruction provided by
Candace Agonafir, Postdoctoral Research Scientist at
Columbia Climate School / LEAP, and Yu Huang, PhD
student in Columbia Engineering’s Gentine Lab.
Julius Busecke, Assistant Research Scientist at

Columbia Climate School / Lamont-Doherty Earth Observatory’s Climate Data Science
Lab and LEAP’s Manager of Data + Computing, and Sammy Agrawal, LEAP Pangeo
Intern, provided vital LEAP Pangeo technical support throughout Day 1.
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Over 30 students, scientists, and industry professionals from the private and public
sectors, and as far away as Idaho and North Carolina, gathered at the Smith Learning
Center at Columbia University’s Teachers College for this two-day immersive, hands-on
educational workshop designed to foster convergence of climate science and data
science, and promote vertically-integrated research and education. The intentionally
intimate scope of this year's Bootcamp facilitated a deeper dive into the concepts
discussed, promoted networking and collaboration among the diverse range of
attendees, and provided Huang and Agonafir with the opportunity to interact more richly
with participants.

Huang kicked off the Bootcamp by introducing climate data and highlighting the utility of
Xarray - a Python package designed to offer a more intuitive, more concise, and less
error-prone user experience when working with labeled multi-dimensional climate data.
Meanwhile, climate topics - such as the vertical profiles of the ocean and the El
Nifo-Southern Oscillation signal - were discussed when exploring several datasets with
Xarray. She also led participants through the steps of accessing the extensive CMIP6
climate simulation datasets in the cloud with Pangeo tools and guided them through
preprocessing, calculations, reductions, and visualization of multi-model outputs within
Xarray and xMIP packages. "I know it’s a lot of work to learn all of this in one day, but I
hope they can feel more excited about the workflow of doing climate data science with
the help of the LEAP-Pangeo cloud platform,” Huang expressed.

On Day 2, Agonafir fostered a greater understanding of neural networks and machine
learning (ML), and their value in climate data science. She assisted participants in setting
up their Jupyter environments, downloading the necessary data, and uploading codes,
before leading them through lab sessions during which they created a basic neural
network model examining carbon dioxide and methane emissions. Together, the group
simulated projected scenarios based on climate change mitigation strategies to
determine how air temperatures will be affected by these emissions in the future.
Agonafir hopes that “the participants feel more comfortable using Python and Jupyter,
and become excited about machine learning, artificial intelligence, coding, and the
climate.”



https://www.tc.columbia.edu/digitalfuturesinstitute/smith-learning-theater/
https://www.tc.columbia.edu/digitalfuturesinstitute/smith-learning-theater/
https://www.tc.columbia.edu/
https://docs.xarray.dev/en/stable/

The instructors’ goals were achieved, as attendees described increased comfort with ML
and its practical applications. Sanketa Kadam, a first-year PhD student at Columbia
Climate School / Lamont-Doherty Earth Observatory, came into the Bootcamp with a
basic understanding of what ML is, but “it's been really useful to really see it in practice,
step by step. [Reading about ML in papers is different from hearing Agonafir] go into
details about how you validate, how there are
different activation functions and different
things you can do and tweak in your model.”
Kadam’s colleague, Yianna Bekris,
approached the Bootcamp from an extreme
events perspective, and found that “learning
the methods and how neural networks work
has been really helpful.” After the workshop,
Bekris believes that “ML could be really
helpful in answering a lot of the unanswered
questions in the biosphere.”

)

Jason Jobe, a Columbia Business School alumnus and now a director at Slalom
Consulting, attended the Bootcamp to learn about some of the tools being used and
people who are working to tackle climate change-related issues that involve the
insurance industry. “[This workshop] helps me to contextualize how close to potential
solutions we are with respect to risk identification and risk measurement,” he shared.
Gail Batutis, pursuing her Master’s degree at NYU, agreed: “A lot of this data is publicly
available; step one is to understand that data. Then you have to know the ML and layer
it on top to gain insights from an overwhelming amount of data. With those two things
together, you can create value” in industry and society.

The Bootcamp also made a huge impression on Jonathan Kingslake, a glaciologist and
Associate Professor in Columbia’s Department of Earth and Environmental Sciences and
at the Lamont-Doherty Earth Observatory. “For years, I was a typical geoscientist
working with hundreds and hundreds of Matlab scripts on my local computer, because I
was playing around with datasets that
weren’t that large,” Kingslake recalls. “Data
in the cloud is new to me and to glaciology,
o but the community is catching up -
glaciology datasets are in the cloud now. And
we finally have a large ice penetrating radar
dataset that needs to get into a usable
| format; the LEAP Pangeo project is a slick
4 and cool new way to process this data.”
Having never done any ML before, Kingslake
is now working with LEAP postdoc Racheet
Matai on a LEAP-funded research project,




using ML to improve descriptions of ice sheet-related processes. They expect to discover
more precise long time-scale predictions of sea-level rise due to more accurate
descriptions of how ice slides over rock, resulting in better and more efficient planning
for things like building seawalls in the right place, at the right height.

Relatedly, David Lee, legislative director for New York State Assemblymember Ron Kim,
identified “integrating legislative work with climate data science, encouraging
government preparedness, being able to prognosticate extreme weather events, and
pursuing the appropriate infrastructure” as issues that governments should try to
address. Accordingly, “I've just been really happy to be able to get right into challenging
material,” he stated.

The success of LEAP’s Winter 2024 Momentum Bootcamp underscores the growing
interest in leveraging ML and data science for climate research, and amplifies the
importance of collaborative efforts in addressing complex environmental challenges. As
the scientific community continues to address climate change, LEAP continues to provide
opportunities such as the Bootcamp to serve as valuable platforms for
knowledge-sharing and skill-development, and drive the momentum toward utilizing
technology for sustainable and resilient solutions in climate adaptation.

Click here for more information
about LEAP’s education programs

and upcoming events.

Catherine Cha is the Senior Manager
of Communications and Knowledge
Transfer at LEAP.
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