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• What Open Science is & why it’s important

• How to manage your digital presence

• How to manage your research data & 
software, from project beginning to 
publication

What will you learn in this course? 



• Opening access for discovery
• Opening opportunities for equitable 

participation
• Opening the scientific process to invite other 

ways of knowing
• Opening new channels for collaboration

Open Science is – in a word – transformative!

What IS Open Science?

Image by WikiImages from Pixabay

UNESCO Recommendation on Open Science; 
adopted November 2021

https://pixabay.com/users/wikiimages-1897/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=11008
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=11008


Open science has the potential of making the scientific process more 
transparent, inclusive and democratic.

Open science:
• increases scientific collaborations and sharing of information for the benefits 

of science and society;
• makes multilingual scientific knowledge openly available, accessible and 

reusable for everyone; and
• opens the processes of scientific knowledge creation, evaluation and 

communication to societal actors beyond the traditional scientific community.

About Open Science

https://www.unesco.org/en/open-science/about?hub=686



Key Pillars:
• Open scientific knowledge

• Scientific publications
• Open research data
• Open source software and source code
• Open hardware 

• Open science infrastructures
• Science communication
• Open engagement of societal actors
• Open dialogue with other knowledge systems. 

Source: UNESCO Recommendation on Open Science; adopted November 2021

The Key Pillars of Open Science



AGU’s position statement on data affirms that 

“Earth and space science data are a world heritage, 
and an essential part of the science ecosystem. All 

players in the science ecosystem—researchers, 
repositories, publishers, funders, institutions, etc.—

should work to ensure that relevant scientific 
evidence is processed, shared, and used ethically, 

and is available, preserved, documented, and fairly 
credited.”

https://www.agu.org/Share-and-Advocate/Share/Policymakers/Position-Statements/Position_Data



There is a practical benefit for researchers:
• Your research is easier to evaluate by others (including peer 
reviewers).
• Your work can be discovered in different ways than just through your 
paper.
• Your data will be preserved as part of the scientific record and linked
to both you and your publication.  (not true for supplemental information)

Why should we care about open science (and data, and 
software)?

Citations: Colavizza et al, (2020) PLoS ONE 15(4): e0230416. https://doi.org/10.1371/journal.pone.0230416

https://doi.org/10.1371/journal.pone.0230416


There is a practical benefit for researchers:

Papers that cite data are up to 25% more likely to be cited by others. 

Open access articles are cited more often, whether published open access or archived 
openly.

Open access articles get more media coverage – in some cases, 2.5 – 5x more page views.

Why should we care about open science (and data, and 
software)?

Citations: Colavizza et al, (2020) PLoS ONE 15(4): e0230416. https://doi.org/10.1371/journal.pone.0230416; McKiernan et 
al. eLife 2016;5:e16800. DOI: 10.7554/eLife.16800. 

https://doi.org/10.1371/journal.pone.0230416


Open science matters to policymakers and the public.

“Increased openness leads to increased 
transparency and trust in scientific 
information…”

Source: UNESCO Recommendation on Open Science; adopted November 
2021

Why should we care about open science (and data, and 
software)?

https://en.unesco.org/science-sustainable-future/open-science



Open science helps us address big issues.

Why should we care about open science (and data, and 
software)?

https://www.ceda.ac.uk/blog/the-data-behind-the-new-ipcc-report/

Image by Dominic Wunderlich from Pixabay

https://www.ceda.ac.uk/blog/the-data-behind-the-new-ipcc-report/
https://pixabay.com/users/dmncwndrlch-3075312/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4891290
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4891290






Discuss one advantage open science practices might have… 
o for your personal career
o for the outcomes of your work.

Activity



Managing Your Digital Presence

Learn:
ü Why should I manage my digital presence?

ü What tools can I use to manage my digital presence?



What is your Digital Presence?

1. How you and your research appear in online content. 

2. How well your work is integrated and connected in 
the scientific record through your publications, 
datasets, software, and other digital objects and 
content. 



Who searches your Digital Presence?

ü Researchers doing background or literature review
ü Possible collaborators
ü Your future advisor or employer
ü Your institution
ü Your funder
ü Your society and associations
ü Community Groups, Local Government Decision Makers, and on…



Why Do I Care? 

• Help others discover you and your research!
• Increase Citations of your work
• Connect with possible Collaborators
• Connect to researchers in Other Disciplines

• Improve your Open Science practices by linking 
to your research



First step.  You.

The most important element 
of your work is YOU.

How do others find you? 

You, the 
researcher











First step. You.

Your ORCID

ORCID provides a persistent digital identifier that distinguishes 
you from other researchers and supports automated linkages 
between you and your research activities.

You, the 
researcher 
– uniquely 
identified 
by ORCID

http://www.canberra.edu.au/library/research-gateway/orcid


Second step. 
Your publications.

Your publications are paramount for your career.  

They MUST be associated with you and your co-
authors to receive the necessary credit. 

Your 
publication

You, the 
researcher –

uniquely 
identified 

by your 
ORCID







Establish a trust 
relationship between 
your ORCID profile 
and two of the primary 
DOI registry agencies.

Use this link for 
detailed steps: 
https://data.agu.org/202
1/09/21/digital-presence-
orcid.html

Just published a paper, data, or software?  

Create a trust relationship and allow Crossref, 
DataCite to update your ORCID automatically!

Do this

Do this



Your publication’s Digital 
Object Identifier (DOI) is most 
likely registered through 
Crossref by your journal when 
you publish.

Second step.  
Your publications.

Your 
publication –

uniquely 
identified by 

the DOI, 
linked to 

your ORCID

You, the 
researcher –

uniquely 
identified 

by your 
ORCID



Your publication needs to 
include citations with the 
persistent identifier to all 
related research objects. 

Shown here are a few 
examples: data, software, 
other publication references.

Third step.  
Building your digital content 
and connections.

Your 
publication –

uniquely 
identified by 

the DOI, 
linked to your 

ORCID

You, the 
researcher 
– uniquely 
identified 
by ORCID

Your 
data 

Your 
software

Your 
publication 
references

Funder

Affiliation 
(e.g.,ROR,

Grid)



1. Optimize linking and 
discovery

2. Optimize understanding.
3. Optimize reuse.

How can I work towards the best digital presence for 
my papers and research objects?



Every research object you link…

1. …has your ORCID
2. …is preserved in an open, trusted repository that supports discovery

ü persistent  identifier 
ü machine readable

3. …includes links to other related research objects

Optimize linking and discovery



Every research object you link…

1. …is well-documented using metadata appropriate for the research 
object and community.   

ü Include a README file (when using general repositories)

Optimize understanding

Note: Metadata is the “data 
about the data” – and might 
include information about the 
data format, method of 
collection, location, and 
more. 



Every research object you link…
1. …should have a clear usage license.
2. …should have a recommended citation. 

Make sure your ORCID has trusted 
relationships with…
• CrossRef
• DataCite
...using the guidance found here:
https://data.agu.org/2021/09/21/digital-presence-orcid.html

Optimize reuse and credit

https://data.agu.org/2021/09/21/digital-presence-orcid.html


Other Scholarly Work to be Recognized, Linked, and 
Promoted in your ORCID profile

Oral Presentation

Poster

Pre-Print

Webinar/Workshop

Society Volunteer Work

Local Community Support

International Standards 
Development



Digital Presence 
Checklist

This work is part of the Building New Tools for Data Sharing and Re-use 
through a Transnational Investigation of the Socioeconomic Impacts of 
Protected Areas (PARSEC) project with funding provided by the Belmont 
Forum through the National Science Foundation, Grant 1929464 as well as 
the Accelerating Open and FAIR Data Practices Across the Earth, Space, and 
Environmental Sciences: A Pilot with the NSF to Support Public Access to 
Research Data project funded by the National Science 
Foundation, Grant 2025364.

Connect your research to your data, software, institution, and more.

Use this checklist to optimize your digital presence, increase 
discovery of your work to potential collaborators and partners, and 
receive credit when others use your work.



Pair up – each of you will Google the other’s name. 
What comes up? What doesn’t come up?

Brainstorm a few of your own outputs or activities 
that you’d like to see highlighted in your digital 
presence. 

Activity



During Your 
Research

When Project 
is Complete

At 
Publication

How to Manage Your Data



Planning and Documentation:

How to Manage Your Data: During Your Research

Data Management & Software Management 
Plans
E.g. Data Stewardship Wizard, DMP Online
Software Sustainability Institute

Organize Your Data
E.g. Dryad Good Data Practices,
The Carpentries (Tidy Data), 
Earth Lab data science

https://ds-wizard.org/
https://dmponline.dcc.ac.uk/
https://www.software.ac.uk/resources/guides/software-management-plans
https://datadryad.org/stash/best_practices
https://carpentries.org/
https://www.earthdatascience.org/


Roberts-Pierel, Ben; Davis, Eleanor; Rao, Yuhan 
(2021): A Graduate Student's Road Map to Data 
Management Training. ESIP. Educational 
resource. 
https://doi.org/10.6084/m9.figshare.14384456.v
1

https://doi.org/10.6084/m9.figshare.14384456.v1
https://doi.org/10.6084/m9.figshare.14384456.v1


https://doi.org/10.1038/s41559-017-0160 and https://www.openscapes.org/

https://doi.org/10.1038/s41559-017-0160
https://www.openscapes.org/


Main Goal: Avoid parachuting researchers into your 
data/software and instead guide them as best as you can 

Learning to get from A to B, one windy afternoon in the New Forest by Annie Spratt
Paragliding above the Chartreuse massif by Nicolas Tissot

https://unsplash.com/photos/kZO9xqmO_TA
https://unsplash.com/photos/Z2yEVIbH-XU


How to Manage Your Data: When Project is Complete

Plan to deposit and preserve your created data/software in a trusted, 
community-accepted repository that supports citation.



Guide including steps to consider when choosing a trusted, community-accepted  repository:

https://doi.org/10.5281/zenodo.6542494

Edmunds, Rorie, Specht, Alison, 
Stall, Shelley, David, Romain, 
Mabile, Laurence, O'Brien, 
Margaret, Murayama, Yasuhiro, 
Correa, Pedro, Machicao, Jeaneth, 
& Miyairi, Nobuko. (2022). 
Repository Guidelines. Zenodo.

https://doi.org/10.5281/zenodo.6542494


https://data.agu.org/resources/useful-domain-repositories

https://data.agu.org/resources/useful-domain-repositories


Stall, Shelley, Martone, Maryann 
E., Chandramouliswaran, Ishwar, 
Crosas, Mercè, Federer, Lisa, 
Gautier, Julian, … Zigoni, Alberto. 
(2022). Generalist Repository 
Comparison Chart. Zenodo. 
http://doi.org/10.5281/zenodo.3
946719

http://doi.org/10.5281/zenodo.3946719
http://doi.org/10.5281/zenodo.3946719


Zenodo, a commonly used general repository, features a sandbox where you can test 
how your data/software will be deposited and described.
https://sandbox.zenodo.org/

https://sandbox.zenodo.org/


For instance, you can test in the Sandbox how to 
link your data/software to your paper

See Author Carpentry > Related Indentifiers 
https://authorcarpentry.github.io/dois-citation-data/01-register-doi.html

https://authorcarpentry.github.io/dois-citation-data/01-register-doi.html


How to Manage Your Data: At Publication

Plan to properly cite your data (and software) in your 
paper and write an Availability Statement that includes 
needed information to find and use your data (and 
software).



What is included in an Availability 
Statement?



Sample Availability Templates



Data Availability Statement Example

https://doi.org/10.1029/2018WR023112

https://doi.org/10.1029/2018WR023112


Open Research Section: 
Data Availability Statement Example



Data Citation Example in the 
References Section (for Credit)





Write a “Data Availability Statement” for data that you’ve 
generated or used in the past. Your Data Availability Statement 
should include… 
o Who was involved in data production (individuals, teams, 

organizations)
o Where the data can be found
o How the data was collected, or how to find out more information 

about the data collection
o How the data can be reused (license? Permission needed?)
o What else might someone need to know before reusing your 

dataset?

Activity



When should you preserve and share your software?

How to Manage Your Software



Planning and Documentation:

How to Manage Your Software: During Your Research

Data Management & Software Management 
Plans
E.g. Data Stewardship Wizard, DMP Online
Software Sustainability Institute

Keep Track of Versions and Work 
Collaboratively
Use platforms like GitHub to manage your 
software and code development efficiently, then 
link with Zenodo to publish with a DOI when 
you’re ready.

https://ds-wizard.org/
https://dmponline.dcc.ac.uk/
https://www.software.ac.uk/resources/guides/software-management-plans


Software Citation Examples



The importance of citing your software on GitHub and other 
places…

https://citation-file-format.github.io/#/what-is-a-citation-cff-file

https://citation-file-format.github.io/


What’s covered:

• What data needs to be available?

• Repository Selection

• Availability Statement

• Data & Software Citation

• Citation Formatter

• Models & Simulations

• Journal Specific Guidance

• International Geo Sample Numbers

• Data Help Desk (datahelp@agu.org) 

AGU Data & Software Sharing Guidance

https://www.agu.org/Publish-with-
AGU/Publish/Author-Resources/Data-and-
Software-for-Authors

https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors
https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors
https://www.agu.org/Publish-with-AGU/Publish/Author-Resources/Data-and-Software-for-Authors


Write a “Software Availability Statement” for data that you’ve generated or used 
in the past. Your Software Availability Statement should include… 
o Who helped with your code or where your software is from (individuals, teams, 

organizations)
o Where the software version you used can be found
o How the software was used and under what conditions (e.g. software version, 

PC vs Mac vs other, etc)
o How the software can be reused (license? Permission needed?)
o What else might someone need to know before reusing your software?

Activity



THANK YOU
For Resources and Information 
About Open Science at AGU:
https://data.agu.org/

Contact:
Shelley Stall, sstall@agu.org
Kristina Vrouwenvelder, 
kvrouwenvelder@agu.org

https://data.agu.org/
mailto:sstall@agu.org
mailto:kvrouwenvelder@agu.org

