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[Format of this webinar]

Introduction to reproducibility
Expanding on ‘Computational Reproducibility’

Some best practices towards creating reproducible results
Open discussion forum on challenges for geospace science 

Reproducibili
ty

in

Geospace Science



What is Reproducibility? 
One of the core tenets of 
scientific process is that other 
scientists are able to repeat 
your method and either confirm or 
refute your results. 

This is known as reproducibility. 



Sure, but what does it really mean?
The definition of reproducibility varies: 
Empirical, Statistical, Computational

Reproduction can be: Analytical, Direct, 
Systematic, Conceptual 

So, reproducibility means different things 
to different people: Repeatability, 
Robustness, Reliability, Generalizability.  

[What does reproducibility mean to you?]

[Nature Editorial Board, Nature, 533, 437 (26 May 2016) doi:10.1038/533437a]

https://scientificbsides.wordpress.com/2015/07/1
5/five-selfish-reasons-for-working-reproducibly/

https://scientificbsides.wordpress.com/2015/07/15/five-selfish-reasons-for-working-reproducibly/
https://scientificbsides.wordpress.com/2015/07/15/five-selfish-reasons-for-working-reproducibly/


Ok, but how important is it?



‘Computational Reproducibility’ 

https://opendreamkit.org/2017/11/02/use-case-publishing-reproducible-notebooks/

https://opendreamkit.org/2017/11/02/use-case-publishing-reproducible-notebooks/


What should Jane do?
In the digital era, 
computational 
reproducibility is not 
only achievable, but is 
significantly more 
desirable. 

Kim, Yang-Min et al. 
(2017). Experimenting with 
reproducibility in 
bioinformatics. 
10.1101/143503. 



Some community-adopted best practices 
Data from various instruments 
available in community data 
repositories, which offer -

- Persistent citations for data
- Version control for data
- Standardized metadata
- Standardized data formats

  
https://ega-archive.org/blog/non-reproducible-science/

[What challenges have you encountered with accessing and 
acknowledging data?] 

https://ega-archive.org/blog/non-reproducible-science/


Some individually-adopted best practices 
Ensuring data citations 
Using Open-source tools
Software sharing with citations 
Writing and publishing self-contained documents (e.g. notebooks)
Version control and licensing of code
Containerizing computational environment (e.g., Resen)

https://ropensci.github.io/reproducibility-guide/sections/introduction/

https://blogs.egu.eu/divisions/gd/2018/09/19/reproducible-computational-science/

https://ropensci.github.io/reproducibility-guide/sections/introduction/
https://blogs.egu.eu/divisions/gd/2018/09/19/reproducible-computational-science/


Reproducibility roadblocks 
Proprietary software (e.g. Matlab, IDL)
License managers
Hardware dependencies (e.g. GPUs)
Obsolescence (e.g. operating system) 
Network APIs
Large data sets
Organizational restrictions (e.g. IP rights)



Challenges in Geospace sciences
What does reproducibility mean in geospace sciences?

What challenges have you faced in trying to create 
reproducible results?

What specific practices do you use when journals ask for 
source material?

What challenges have you faced as a data provider or a 
modeler? 

How has FAIR data policy affected the way you publish?


