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The components of Open Science
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1. Paper

4. Methods

3. Software2. Data

Open science, you don’t have to 
do it (or do you?), but you might 
learn some tricks regardless“This AGU journal wants me to publish my code and 

data, I have no clue how”

“My team members keep building the same code to 
analyze the same data, I wish there was a better way”

“Can you believe how these authors analyzed data from 
my satellite? They have no clue!” 

“Sorry, that was like 10 years ago, I don’t remember this 
specific detail of my analysis”

“I’m afraid to update my code, it might break things”

“Can’t do open science at NASA, I’ll get fired!” 5. Example
6. Bonus
7. Challenges/Limits
8. “How to” at JPL?
9. Recommendations
10. Reads
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Open Paper

• Publish your paper
• Good: Drop your submitted manuscript in a NASA 

repository or an open archive (e.g. Earth and Space 
Science Open Archive ESSOAr)

• Better: Choose journals that offer an option for open 
access fees and pay the fee

• Best: Choose one of the many journals that only 
offers open access because NASA/JPL won’t pay for 
optional open access fees
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TL, DR

Where?
Science Advances
Scientific Reports
AGU Advances
AGU Earth and 
Space Science
EGU journals 

License?
Selected by journal
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Open Data

• Publish your data
• Good: pick a license 

(https://creativecommons.org/choose/) and drag/drop 
your files to Zenodo (or FigShare)

• Better: include description of the data
• Best: adopt popular file formats and metadata 

conventions in your field (e.g. netCDF Climate and 
Forecast Conventions)

Free of charge, version controlled, and you get DOIs!
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TL, DR

Where?
https://zenodo.org

License?
CC-BY

https://creativecommons.org/choose/
https://zenodo.org/
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Open Software

• Publish your code
• Good: pick a license (https://choosealicense.com/) 

and drag/drop your files to GitHub (or BitBucket)
• Better: include some description (can be comments 

within code) and basic installation instructions
• Best: Describe software dependencies (Linux: apt-

get, Mac: brew, Windows: Chocolatey; Python: pip), 
use continuous integration (e.g. Travis), release an 
image (e.g. Docker)

Free of charge, version controlled, DOIs with Zenodo!
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TL, DR

Where?
https://github.com

License?
BSD 3-Clause

https://choosealicense.com/
https://github.com/
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Open Methods

• Publish your methods
• Good: short file with copy/paste of how your program 

was run
• Better: executable scripts
• Best: Jupyter Notebook

It’ll help remember how you actually did this!
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TL, DR

Where?
With software  

License?
Same as software
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Example
Emery et al. (2020)
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https://doi.org/10.1175/JHM-D-19-0084.1

This version:
https://doi.org/10.5281/zenodo.3765342
All versions:
https://doi.org/10.5281/zenodo.593867

This version:
https://doi.org/10.5281/zenodo.3688691
All versions:
https://doi.org/10.5281/zenodo.3688690

Paper

Methods

Software
Data

https://doi.org/10.1175/JHM-D-19-0084.1
https://doi.org/10.5281/zenodo.3765342
https://doi.org/10.5281/zenodo.593867
https://doi.org/10.5281/zenodo.3688691
https://doi.org/10.5281/zenodo.3688690
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Bonus stuff you’ll learn to love about open science
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Peace of mind: every update (even minor is fully tested), you can know if you broke anything
Less email traffic: “I can’t install your code!”, “what’s wrong with my file?”
Faster research: next team member (yourself included) can grab the previous study and build on it

Continuous Integration (Travis CI) Containerization (Docker)
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Community Challenges and the “Limits of Sharing”

• Technical training à we need to know/teach how to do this
• Self-perceived inadequacy à “not good enough”
• Documentation à takes time and effort
• Acknowledgment, evaluation, recognition of digital scholarship à

“carrot” (citations, metrics, annual reviews, awards)
• Sustainable sharing à open science is not free support
• Keep up à rapidly-evolving tools for open science require time/effort
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Suggested reads
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https://doi.org/10.1038/467753a https://doi.org/10.1002/2015EA000142https://doi.org/10.1038/ngeo2280

https://doi.org/10.1038/467753a
https://doi.org/10.1002/2015EA000142
https://doi.org/10.1038/ngeo2280
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