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 An article about computational science in 
 a scientific publication is not the  
 scholarship itself, it is merely advertising 
 of the scholarship. The actual scholarship 
 is the complete software development 
 environment and the complete set of 
 instructions which generated the figures. 

 https://doi.org/10.1190/1.1822162 
 https://doi.org/10.1007/978-1-4612-2544-7_5 

 Claerbout’s claim: 
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https://doi.org/10.1190/1.1822162
https://doi.org/10.1007/978-1-4612-2544-7_5


Who is AGILE?
https://agile-online.org/ 
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https://agile-online.org/


https://reproducible-agile.github.io/

2017, ‘18 & ‘19: Workshops on reproducibility
2019: Reproducible publications at AGILE conferences

(AGILE Initiative supported by AGILE Council)
2020: First AGILE reproducibility review
2021: Second AGILE reproducibility review
2022: Third AGILE reproducibility review - guidelines mandatory
2023: Still going!

4

https://reproducible-agile.github.io/


AGILE Reproducible Paper Guidelines   (v1)

https://doi.org/10.17605/OSF.IO/CB7Z8

Created by AGILE Initiative in 2019 (see report at 
https://osf.io/hupxr/) and updated in 2020

Transparency over
enforcement

Promote, don’t exclude

Acknowledge spectrum and striving for 
ideal

Tailored to GIScience
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https://doi.org/10.17605/OSF.IO/CB7Z8
https://doi.org/10.17605/OSF.IO/MF9BE
https://doi.org/10.17605/OSF.IO/CB7Z8
https://osf.io/hupxr/


The guidelines

Reproducibility checklist

Author guidelines
Writing DASA section
Data in Research Papers
Computational workflows in Research Papers

Reviewer guidelines

Reproducibility reviewer guidelines

Background

https://doi.org/10.17605/OSF.IO/CB7Z8 

6

https://doi.org/10.17605/OSF.IO/CB7Z8


Thanks!
To the contributors to the AGILE Reproducible Paper Guidelines

Daniel Nüst

Frank Ostermann

Rusne Sileryte

Barbara Hofer

Carlos Granell

Marta Teperek

Anita Graser

Karl Broman

Kristina Hettne

Connie Clare

Frederique Belliard

Yan Wang

https://giphy.com/gifs/HBOMax-Pnh0Lou03fv92J4puZ 
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Review process
Proceedings: agile-giscince-series.net/review_process.html
Process documentation: osf.io/7rjpe/

Reproducibility review of full papers after 
accept/reject decisions by scientific 
reviewers

Reproducibility review & communication

Community conference & volunteers

Badges on proceedings website and 
article title page link to reproducibility 
reports (Thanks Copernicus!)
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Example reproducibility reviews from AGILE 2022

https://doi.org/10.17605/OSF.IO/Z7P8K https://doi.org/10.17605/OSF.IO/MVQCW 9

https://doi.org/10.17605/OSF.IO/Z7P8K
https://doi.org/10.17605/OSF.IO/MVQCW


Principles

1. Codecheckers record but don’t investigate 
or fix.

2. Communication between humans is key.
3. Credit is given to codecheckers.
4. Workflows must be auditable.
5. Open by default and transitional by 

disposition.
10

Independent execution of computations 
underlying research articles.

https://youtu.be/_nMzFhYro_U
https://youtu.be/_nMzFhYro_U
https://doi.org/10.12688/f1000research.51738.2


Reproducibility review results

16 reproducibility reports published
= 73% of accepted full papers

2021: 9 2020: 6
2018-19:? ..-2017: 0?! (see 10.7717/peerj.5072)

📈📈📈
6 not reproducible:
● authors say too difficult / too busy
● no data nor code (tutorial, conceptual)
● big data + prop. tool & code not working

ht
tp

s:
//o

sf
.io

/r5
w

79
/ 
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https://doi.org/10.7717/peerj.5072
https://osf.io/r5w79/
https://osf.io/r5w79/


Thanks!
To all reproducibility reviewers

Alexander Kmoch
Anita Graser
Arun Sharma
Carlos Granell
Daniel Nüst
Eftychia Koukouraki
Eleni Tomai
Frank Ostermann
Jakub Krukar
Philipp Friese
Rémy Decoupes
Nina Wiedemann
Mehtab Alam Syed

https://codecheck.org.uk/register/ https://giphy.com/gifs/HBOMax-Pnh0Lou03fv92J4puZ 
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https://codecheck.org.uk/register/
https://giphy.com/gifs/HBOMax-Pnh0Lou03fv92J4puZ


From AGILE to ESS
Four ideas that are transferable to Earth System Sciences:
human-centered process, communicative focus, supportive 

framework of tools and infrastructure, and candidates.

13https://giphy.com/gifs/acorn-tv-wine-cooking-recipe-
BhsSZR0k6EMxjCQDwP 

https://giphy.com/gifs/acorn-tv-wine-cooking-recipe-BhsSZR0k6EMxjCQDwP
https://giphy.com/gifs/acorn-tv-wine-cooking-recipe-BhsSZR0k6EMxjCQDwP


     Human-centered process for ESS     
    reproducibility handles variety      

14Photo JACQUELINE BRANDWAYN | Unsplash

… by transferring the challenge to codechecker matching?

Author provides material and makes fixes
Collaborate to make things work
Codechecker stops when confident enough all parts are 
provided and then gives review

https://unsplash.com/@lajaxx


  Communicative focus for ESS reproducibility.     

15Photo by Priscilla Du Preez | Unsplash

Avoids rules & automation playing catch with innovation & technology
Avoids unification or limitation of researcher freedom

Continuous development of shared practice over time 
& definition of “reproducibility” and “how reproducible is enough"

Targets attitudes towards sharing, transparency, and openness
Positive learning experience for all involved roles

https://unsplash.com/@priscilladupreez


 Tools & infrastructure for ESS reproducibility. 

Faster codechecking with…

Notebooks
Binder (BinderHub)
Open methods

Missing?!
- free Binder-ready notebooks close to the data
- metadata connectivity > credit & partial re-building
- (small) reference datasets & demo pipelines

16
Photo by Cesar Carlevarino Aragon | Unsplash

https://unsplash.com/@carlevarino


 Candidates for ESS reproducibility
Earth System Science Data (ESSD)

All EGU/Copernicus.org/AGU journals?

ES³

???

17Photo Victoriano Izquierdo | Unsplash

https://unsplash.com/@victoriano


What are the steps that you could take? Five year plan:
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https://media.giphy.com/media/mbhseRYedlG5W/giphy.gif 

1⃣ Initiate discourse with a core team in a
(small, sub) community (e.g., small event, journal)

2⃣ Document state of reproducibility &
find leadership support

3⃣ Establish guidelines (do-ocracy) &
apply to current work (preprints?)

4⃣ Continue development and positive discourse
5⃣ Give talk about experiences and share

https://media.giphy.com/media/mbhseRYedlG5W/giphy.gif


Thank you!

Questions?
@nordhomen | daniel.nuest@tu-dresden.de
 

Nüst, D., Ostermann, F. O., and Granell, 
C.: A peer review process for higher 
reproducibility of publications in 
GIScience can also work for Earth 
System Sciences, EGU General 
Assembly 2023, Vienna, Austria, 24–28 Apr 
2023, EGU23-15384, 
https://doi.org/10.5194/egusphere-egu23-1
5384, 2023.

19Slides published under CC BY 4.0

https://discourse.agile-online.org/c/reproducible/
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Abstract
The Reproducible AGILE initiative (https://reproducible-agile.github.io/) successfully established a code execution procedure following the CODECHECK principles 
(https://doi.org/10.12688/f1000research.51738.2) at the AGILE conference series (https://agile-online.org/conference). The AGILE conference is a medium-sized 
community-led conference in the domains of Geographic Information Science (GIScience), geoinformatics, and related fields. The conference is organised under the 
umbrella of the Association of Geographic Information Laboratories in Europe (AGILE).

Starting with a series of workshops on reproducibility from 2017 to 2019, a group of Open Science enthusiasts with the support of the AGILE Council 
(https://agile-online.org/agile-actions/current-initiatives/reproducible-publications-at-agile-conferences) was able to introduce guidelines for sharing reproducible 
workflows (https://doi.org/10.17605/OSF.IO/CB7Z8) and establish a reproducibility committee that conducts code executions for all accepted full papers.

In this presentation, we provide details of the taken steps and the encountered obstacles towards the current state. We revisit the process and abstract a series of 
actions that similar events or even journals may take to introduce a shift towards higher reproducibility of research publications in a specific community of practice.

We discuss the taken approach in the light of the challenges for reproducibility in Earth System Sciences (ESS) around four main ideas.
First, Reproducible AGILE’s human-centered process is able to handle the increasingly complex, large and varying data-based workflows in ESS because of the 
clear guidance on responsibilities (What should the author provide? How far does the reproducibility reviewer need to go?).
Second, the communicative focus of the process is very well suited to, over time, help to establish a shared practice based on current technical developments, such 
as FAIR Digital Objects, and to reform attitudes towards openness, transparency and sharing. A code execution following the CODECHECK principles is a learning 
experience that may sustainably change researcher behaviours and practice. At the same time, Reproducible AGILE’s approach avoids playing catch-up with 
technology and does not limit researcher freedom or includes a need to unitise researcher workflows beyond providing instructions suitable for a human evaluator, 
similar to academic peer review.
Third, while being agnostic of technology and infrastructures, a supportive framework of tools and infrastructure can of course increase the efficiency of conducting a 
code execution. We outline how existing infrastructures may serve this need and what is still missing.
Fourth, we list potential candidates of event series or journals that could introduce a code checking procedure because of their organisational setup or steps towards 
more open scholarship that were already taken.

How to cite: Nüst, D., Ostermann, F. O., and Granell, C.: A peer review process for higher reproducibility of publications in GIScience can also work for Earth System 
Sciences, EGU General Assembly 2023, Vienna, Austria, 24–28 Apr 2023, EGU23-15384, https://doi.org/10.5194/egusphere-egu23-15384, 2023.

https://reproducible-agile.github.io/
https://agile-online.org/conference
https://doi.org/10.5194/egusphere-egu23-15384


Next steps

Do it again in 2023 🎉
… and for real?
Reject irreproducible papers?

Fix reproducibility review vs. schedule

🛠 Revise guidelines?    

Grow reproducibility reviewer team (= YOU!)

Longitudinal meta-research study

Towards opening scholarship
Format-free first submission

Review/Publish computational notebooks

Require CRediT

Reviewer activity @ ORCID

Open review (if tenured?)

Discourse on peer review (read this)
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1420798/


Example reproducibility review reports from AGILE 2022

https://doi.org/10.17605/OSF.IO/W7VPH https://doi.org/10.17605/OSF.IO/3DSMV 23

https://doi.org/10.17605/OSF.IO/W7VPH
https://doi.org/10.17605/OSF.IO/3DSMV


Collaboration with 

https://codecheck.org.uk/register/ 
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https://codecheck.org.uk/register/
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Quintana, D. S. (2020, November 28). Five things about open and reproducible science that every early 
career researcher should know. https://doi.org/10.17605/OSF.IO/DZTVQ

https://doi.org/10.17605/OSF.IO/DZTVQ
https://twitter.com/dsquintana/status/1331979334245097477


Reproducible Research & Open Science

https://doi.org/10.1126/science.1213847 

Preproducibility

https://doi.org/10.1038/d41586-018-05256-0https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html 26

https://doi.org/10.1126/science.1213847
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Checklist and writing the DASA section

https://doi.org/10.17605/OSF.IO/CB7Z8 27

https://doi.org/10.17605/OSF.IO/CB7Z8


The guidelines for data

“What if…” and
Examples not shown

https://doi.org/10.17605/OSF.IO/CB7Z8 28

https://doi.org/10.17605/OSF.IO/CB7Z8


The guidelines
for computational
workflows

https://doi.org/10.17605/OSF.IO/CB7Z8 29

https://doi.org/10.17605/OSF.IO/CB7Z8


Scientific reviewer
guidelines…
concerning the 
reproducibility
review only!

https://doi.org/10.17605/OSF.IO/CB7Z8 30
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Examples for “Do’s and Don’ts”:

● Do shift burden to author
● Do encourage and set examples
● Do not accept private data sharing
● Document your work in report (impact)
● Be kind (career stage, knowledge, privileges)
● No rummaging

The guidelines for 
reproducibility reviewers

31

Ideal vs. realistic

Role & skills



General observations and lessons learned (2021!)
● Further improvement over last years submissions - better prepared workflows! Biggest hurdles remain: 

insufficient documentation, no “quick” variant or lack of expected data size/runtime, links Figures < > Scripts

● Community understanding better, but needs time: Had to remind authors to add DASA section - how can we be 
clearer in the communication? Camera-ready papers by authors possible, but exhausting.

● Additional reproducibility questions for scientific reviewers worked better, but triggering only by regular 
reviewers doesn’t work well - fortunately not too many submission to check for repro chair

● Repro reviews were less strict than original ideal but on par with last year
> promote positive examples and don’t expect perfection

● Non-blindness served its purpose, but unblinding also delayed procedures

● Schedule still very much a challenge, partly because infrastructure (EasyChair) does not enable reviewer roles and 
communication > working around that with scripts and scraping

● Improvements to process were good: clarity in communication for authors that DASA section is mandatory, not 
attempting short papers, do not offer authors to object to report publications (no problems!)

● Reproduction not attempted != bad science, reproducibility is not binary but a spectrum
> continue education on reproducibility, increase requirements while practices spread in community

32

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.799.6357&rep=rep1&type=pdf


The guidelines for 
reproducibility reviewers

Ideal vs. realistic

Role

Skills

Do’s & dont’s
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🙌
How to put your community on a path towards

more reproducibility in 5 easy hard steps

1. Build a team of enthusiasts (workshop, social events)
2. Assess the current state and raise awareness (workshop, paper)
3. Institutional support (🙏 AGILE Council 🙏 + committee chairs)
4. Positive encouragement (no reproduction != bad science)
5. Keep at it!
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https://agile-online.org/agile-community/council

