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About Me

Introduction

- I’'m an undergraduate at Colby College, studying Mathematics
and Computer Science.

- Passionate about open-source, and web development

What | worked on this summer

- This summer, | worked with the Project Pythia team to modernize and
improve their educational infrastructure.

- My role focused on helping transition from Sphinx-based (Jupyter Book)
to MyST Markdown (Jupyter Book 2) for improved maintainability and
cross-referencing

- Additionally, | helped design some Ul components of the project like the
footer.




What is Project Pythia?

Mission: An open-source platform teaching Python to geoscientists.

Our structure includes:

COOKBOOKS

e Foundational Skills: Jupyter,
Python, and GitHub 2 |l pandas gy xarray ,
matpl=tlib

e Core Packages: NumPy, pandas,

xarray, matplotlib, cartopy

PYTHIA FOUNDA

GitHub
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Why We Do What We Do

Importance
- Used by scientists around the world

- Supports community-driven learning

Map of Total Foundation Active Users by Country

This map displays the number of active users per country for Pythia Foundations for the entire life of
Project Pythia.

All-Time Pythia Foundations Users by Country
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Figure 3: Map of the number of active users per country for Pythia Foundations for the entire life of Project Pythia.
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Cookbooks Page
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Project Pythia

An education and training hub for the geoscientific Python community
Project Pythia is hosting a Cookbook Cook-Off August 5-8, 2025.

Donate to support Project Pythia!

Cook-0ff 2025 2024 Cookbooks Donate now

Whatis Project Pythia?

Project Pythia |

Cookbook: Smaller domain-specific Jupyter Books that demonstrate end-to-end workflows.

Cookbooks Gallery

Pythia Cookbooks provide example workflows on more advanced and domain-specific problems
developed by the Pythia community. Cookbooks build on top of skills you learn in Pythia Foundations.

Cookbooks are created from Jupyter Notebooks that we strive to binderize so each Cookbook can be
executed in the cloud with a single click from your browser, but in some instances executing a

Cookbook will require running the notebooks locally.

Interested in ing a new Cookbook or ibuting to an existing Cookbook? Great! Please see
the Project Pythia Cookbook i Guide, and consider opening a discussion under the

Project Pythia category of the Pangeo Discourse.

CMIP6 Cookbook HRRR-AWS Cookbook Radar Cookbook
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Project Goals

Migrate existing Sphinx Cookbooks to MyST

Improve contributor
onboarding
documentation

Enhance Cookbook
Gallery Ul

Update CI/CD for new
structure




Why Migrate?

Compatibility




Compatibility

Problem
Jupyter Book 2 dropped support for Sphinx-style content.

Attempting to build Sphinx-based Cookbooks led to:

e Frequent build errors

e Broken navigation

e Inconsistent rendering across browsers and devices




Why Migrate?

Compatibility

Sustainability




Sustainability

Problem Solution

« The old Sphinx-based setup had too *  MyST Markdown offers minimal setup:
much boilerplate code in each repository fewer files and easier configuration

Q Filter changed files

v B .github/workflows

[ nightly-build.yaml
> _extensions [ publish-book.yaml

[3 trigger-book-build.yaml

[ .gitignore

.isort.cfg

[ .pre-commit-config.yaml

[ README.md

[ _config.yml

v [l _static
[ custom.css

[ _tocyml

[ environment.yml

[ mystyml

{:@‘%‘} | “\NCAR 11/23




Why Migrate?

Maintainability

Compatibility

Sustainability




Maintainability

Problem
Project Pythia has 75+ GitHub repositories

In Sphinx, updating things like the footer or
navbar had to be done manually in every
repo

This was time-consuming and often led to
inconsistencies

Solution

MyST solves this with the
extends keyword

mystyml X

version: 1
extends:
- https://raw.githubusercontent.com/projectpyt
project:
title: Landsat ML Cookbook
authors:
- name: Demetris Roumis
url: https://github.com/droumis
github: https://github.com/projectpythia-mystmd
copyright: '2024'
toc:
- file: README.md
- title: Preamble




How To Migrate
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Unexecuted notebooks,
environment description,
config files

All dropped into a copy of Pythia’s
Cookbook Template repository
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GitHub Pages

Rendered Cookbook is fully
reproduced from sources:
e For any push to main branch

Publicly visible, binderized web pages
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[ From the Ocean Biogeochemistry Cookbook

by Lev Romashkov and Kristin Krumhardt



https://projectpythia.org/ocean-bgc-cookbook/
https://github.com/ProjectPythia/cookbook-template
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Cookbooks Gallery

Pythia Cookbooks provide example workllows on more advanced and domain-specific problems developed by the
Pythia community. Cookbooks build on top of skis you leam in

Cookbooks are created from Jupyter Notebooks that we strive to binderize so each Cookbook can be
; but in some instances executing a Cookbook wil require.

Interested in contributing a new Gookbook or contributing to an existing Cookbook? Great! Please see the
. and consider opening a discussion under the

Author: Anderson Bariinwe, Ban Bornlander, Jef e La Beaujacire, Scott Henderson, CESM
LENS on AWS Cookbak conr

Notebooks developed to demonstrate analysis of CESM LENS data publicly
avallable on Amazon S3 (us-west-2 region) using Xarray and Dask
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Author: Ryan Abemathey, Hei Drake, Robert . Ford, CMIP Gookbook contbdors

Examples of analysis of Goagle Cloud CMIP6 data using Pangeo tools.
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Cookbooks Gallery

Pythia Cookbooks provide example workflows on more advanced and domain-specific problems
developed by the Pythia community. Cookbooks build on top of skills you lear in Pythia Foundations

Cookbooks are created from Jupyter Notebooks that we strive to binderize so each Cookbook can be
executed in the cloud with a single click from your browser, but in some instances executing a

Cookbook will require running the notebooks locally.

Interested in contributing a new Cookbook or contributing to an existing Cookbook? Great! Please see
the Project Pythia Cookbook Contributor's Guide, and consider opening a discussion under the
Project Pythia category, of the Pangeo Discourse.
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- Contains all the current cookbooks




Sample Images of Mystified Cookbooks
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Radar Cookbook NE®IOT L
| The Basics of Weather Radar

Presible > The Basics of Weather Radar Cueriew

Prerequisites
Wiathar Rader ' MaxGrover, Zachary Sherman, Milind Sharma
Foundations How do weather radars work?
Doppler Radar
The Basics of Weather Radar (O} Emmitted Energy

Dual-Polarization
Radar Software

> Fundamental Radar Products
Foundations

Base Reflectivity & Composite Reflectivity
Example Workflows N Base Velocity & Storm Relative Velocity

Echo Tops

Correlation Coefficient

Differential Reflectivity

Artifacts in Radar Data
Clutter
Three-Body Scatter Spike (TBSS)
Velocity Aliasing

Summary

Additional Learning Resources

References

Pulse going out Energy returning

(©The COMET Program

M Made with MyST

Radar Cookbook

- A domain-specific tutorial that guides users through working with radar reflectivity data using
Python tools such as xarray, metpy, and matplotlib




Cookbook C

Cookbook ConversionTracking B # & &

File Edit View Insert Format Data Tools Extensions Help
Q Menus © ¢ & § 100% v | $ % 00 123 Defaul.. ~+ - |10+ B I =]
g ~ | fc Spinx Cookbook

D 5 c 3 F 3

i [Spinx Cookbook Notes Spinx Gallery Passing Converted to MyST MyST Repo Link MyST Gallery
2 advanced-viz-cookbook Yes v Yes Yes ~  hitps:github. kbook Yes =
> eofs-cookbook Yes v Yes Yes ~ hitosgithub eofs-cookbook Yes -
| unstructured-grid-viz-cookbook Yes v Mo Yes ~ n hub k Yes -
5 radar-cookbook Max will ook nto it Yes v N Yes ~ hitpsigithub Kbook Yes -
o HRRR-AWS-cookbook Kevin T. willlook info it Yes v N Yes ~  hitpsigithub Yes -
7 web-map-feature-services-cookbook  Opened PR to fx link Yes v InProgress Yes v h d Yes -
e cesmlens-aws-cookbook Yes v Yes Yes ~  hitps:Jgithub, Yes -
o metpy-cookbook Link check issue, created arelease  No ~  InProgress Yes ~  hitps:icithub No -
0 dask-cookbook Yes ~ | s Yes ~  hitpsgithub No -
" cmip6-cookbook Max will look into it Yes >N No Yes - No -
2 vapor-python-cookbook Requires GPU 5o execution is of, cou Yes. v Yes Yes ~  hitpsgithub No -
5 wavelet-cookbook Link checker failing, but ink opens?  Yes. v Yes Yes ~  hitps:Ugithub, No B
4 Yes - es Yes ~  hitps:igithub, No -
s Yes v Yes Yes > htpsigithub bgccookbook | (N B
o Opened Issue Yes v N Yes ~ hitpsgithub lesqt-cookbook -
7 Opened Issue Yes v Mo Yes ~  hitpsicithub Kbook B
8 Yes v Mo Yes v n hub kbook -
s Yes v Mo Yes ~ hitps:igithub, 1.2-co0t =
0 kerchunk-cookbook Yes v Mo Yes ~  hitps:/github, book =
1 xbatcher-ML-1-cookbook Yes v N Yes ~ hitps:github, 1-cookbook -
2 eo-datascience-cookbook Noiced the About URL is wrong Yes v N Yes - -
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File Edit View Insert Format Data Tools Extensions Help

QMenus & @ & S 100% v § 0 13 Defaul.. -~ |—[10|+ B I & L} E-i-k A o B @Y B
A | fc MyST Repository
A s c o e

t [MySTReposiy R Merged?  Deployed _ Notes
2 pythia-config tips:/lqithub.com/ProjectPythialovthia-configlpull6  Yes  ~  NA v Notafork
s Yes v Yes v
“ Yes v Yes v
5 cookbook-gallery Yes v Yes = JKGoingtoapplylessons from resource-gallery here
6 Yes v Yes v
7 resource-qallery hitps:/qithub, com/ProjectPythiairesource-galleryioulls  Yes ¥ Yes ¥ Not , name might want to
s P Yes v Yes v needed,
9 cookbookcactions Yes v NA v
0 | Yes v Yes v
" Yes v Yes v
2 Yes v Yes v
) Yes v Yes v
1 Yes v Yes v
15 Yes v Yes v
® Yes v Yes v
" No ~ No = This cookbook stil looks to be a WIP (README.md is stil cookbook-template bollerplate)
. Yes v Yes v
© Yes v Yes v
20 gofs-cookbook " P jajeofs- 120 Yes v Yes ~ Workingathitpsi
2 No v No ~ somenotebooks are fallng due to 429 status error from hugging face datasets
2 Yes v Yes v
25 esa 1 iajesaf- 148 Yes v Yes
2 paleoPCA-cookbook jou No v No v logos need some resizing
= Yes v Yes v
25 osd-cookbook 1 iajosdf- U4 Yes v Yes
z Yes v Yes v
= Yes v Yes v
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Cookbook conversion

Compared:

53 Sphinx Cookbooks

17 MyST Cookbooks

Created migration tracker
spreadsheet:

Build status

Gallery status

Notes on conversion success

Transition to Myst




Old Footer vs New Footer
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Give Feedback Contribute
Email us! How to contribute to Project Pythia

Our code of conduct
How to Cite

Metrics
© 2024. By the Project Pythia Community. Last updated on 28 July 2025.

‘This material is based upon work supported by the National Science Foundation under Grant Nos. 2026863 and 2026899. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation.
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Summary

The Transitioning Process

e Sphinx-based Jupyter Book — MyST Markdown format

e Static pages with rendering issues — Improved HTML, CSS, and
JavaScript

e Fragmented documentation — Streamlined Contributor Guides and
templates




Next Steps

Next Steps
e Add newly converted Cookbooks to the Gallery

e Finalize Cookbook Gallery Ul fixes (filtering, rendering, navigation)
e Polish and publish Contributor Guides

e Open pull requests to merge MyST changes back into main repositories and scrub any
stale unused code

e Hackathon/ Cook Off - August 5 - 8




Thank you

Special thanks to Julia Kent for her mentorship, and guidance throughout this
internship. Her feedback made this a truly rewarding and educational experience.

Additional thanks to all the Pythia Team for all the resourceful collaborations, and
MystMD Team for launching timely releases to support the project.
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Disclaimer

This material is based upon work supported by the U.S. National Science Foundation National
Center for Atmospheric Research, which is a major facility sponsored by the U.S. National
Science Foundation under Cooperative Agreement No. 1755088.

Any opinions, findings, and conclusions or recommendations expressed in this material are those
of the author(s) and do not necessarily reflect the views of the U.S. National Science Foundation.




