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Open Science =

OPEN
SCIENCE

Open Science is a major advance and force to ensure full and
equitable participation in the creation of knowledge, through
approaches that are transparent, subject to scrutiny and
critique, and verifiable.

- UNESCO Recommendation on Open Science.

It iIs best characterized as the necessary transformation of
scientific practice to adapt to the changes, challenges, and
opportunities of the 21st century digital era to advance

knowledge and to improve our world. A~
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- UNESCO Recommendation on Open Science.
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Why do we need Open Science? —

OPEN
SCIENCE

Open Science is a key enabler for global transformation of reasoned discourse
and informed decision-making.

As expressed in the vision of the International Science Council, science is a global
public good. This means both that science must serve the global public good, and
that it is a good to which all humanity must have access, regardless of geography,
gender, ethnicity or socio-economic circumstances.

Open Science is a mode of doing science that maximizes the participation of all
members of society in the creation of knowledge.
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What are the objectives of Open Science?

OPEN
SCIENCE

1.  Open Science aims to maintain and promote leading practice and scientific
reproducibility by maximizing access to robustly described data, code and
methods underpinning scientific conclusions.

2. Open Science aims to maximize the reuse and (re-)combination of data and
code, and to maximize the benefits of investment in science and scientific
infrastructure.

3. Open Science aims to maximize the benefit of science for society and the
engagement of society with science.

4. Open Science, through responsible governance, allows and requires necessary
and proportionate protection of data, its sources, and derived information. It
categorically does not mean indiscriminate openness.

5. Open Science encourages research communities to agree on community
practices that include digital object sharing, formats, metadata standards, tools

and infrastructure as it applies to data, software, physical samples, and any other A7
. . . NI,
digital object used in the research endeavor. ADVANCING EARTH

AND SPACE SCIENCES




A—=T B4 T AOENIFETI h?

OPEN
SCIENCE

1. A—T>HBAIT2 X BIENEROEM T ERBZO/NXX M-, O—-R, F
SEANDTVOCAZHEGARET B ET. BEMOERKRERIFNBIRGZHIT - (BET
DCEEENELTLD

00 A—T>HYATI>RF. T—FL&O—ROBHIAEE (B) #FEezmeXbl. BRIZEs
BEA > ISADIRBEDHIGERNEITDCEXZBNELTLS,

3. A—T>2HATIT2RE #ARICEDTORIZFEDFIRE, A ERFEORNHDERH
KT EEHNELTULS,

4. A—T>HBATIT>RF. EFEHDIH/I\F2ORZEBE LT, T—4. TOBERR. IkE
[BERDOMHEBNDBEYIMREZDIEEC L. BFEDITD. TNEKUE T, EERIBR
I =T AbEBERL TULVRU,

5. A—T>HATIXRE —4. VI DT, MEBERY>TIL. EOMATTEE)
TERASNDISESWBRTZHILATZTO MIBRASND, 25)ILATZT O
DODHB, JA—XY S AGF—FDIZE, Y—)L. 41> TSREDEKICDINT

MRI=1="5+0 —hHERITBRCEZIERET S, AGL!

ADVANCING EARTH
AND SPACE SCIENCES



Open Science Education
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Open Science and Data Help Desk =

OPEN
SCIENCE

 FirstyearatJpGU!
« EGU since 2023
« AGU since 2017
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The Coalition on
Publishing Data in the
Earth and Space Sciences

COPDESS.org - Coalition on
Publishing Data in the Earth and

Space Sciences [currently hosted
by ESIP]

Journal Production Guidance for
Software and Data Citations

Stall, S., Bilder, G., Cannon, M. et al. Journal Production
Guidance for Software and Data Citations. Sci Data 10, 656
(2023). https://doi.org/10.1038/s41597-023-02491-7
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Ethical and Responsible Use of
Al/ML in the Earth, Space, and
Environmental Science

The FAIR Principles are firmly grounded on
machine actionability.

Data that are not FAIR, [not trustable, not
understandable,] increases the risk of doing
harm.

“Recognized, quality-
assured datasets are
particularly needed for
generating trustinAl.”

Report: Shelley Stall, Guido Cervone, Caroline Coward, et al. Ethical and Responsible Use of
AI/ML in the Earth, Space, and Environmental Sciences . ESS Open Archive . April 12, 2023.
DOI: 10.22541 /essoar.168132856.66485758 /v1

Setting the agendainresearch

Comment

Artificial-intelligence models require the vast

ing power of sup:

, such as this one at the University of California, San Diego.

Garbagein, garbage out: mitigating risks
and maximizing benefits of Alinresearch

Brooks Hanson, Shelley Stall, Joel Cutcher-Gershenfeld, Kristina Vrouwenvelder, Christopher Wirz,

Yuhan (Douglas) Rao & Ge Peng

Artificial-intelligence tools
are transforming data-driven
science — better ethical
standards and more robust
datacurationareneededto
fuelthe boom and prevent
abust.

28 | Nature | Vol 623 | 2 November 2023

areincreasingly needed to make sense
of all this information (see ref.1and
Nature Rev. Phys. 4,353;2022). For example,

cience is producing data in amounts
so large as to be unfathomable.
Advances inartificial intelligence (Al)

through training on copious quantities of data,
machine-learning (ML) methods get better
at finding patterns without being explicitly
programmed to do so.

Inourfield of Earth, space and environmen-
tal sciences, technologies ranging from sen-
sors to satellites are providing detailed views
of the planet, its life and its history, atall scales.
AndAltoolsare being applied ever more widely

— forweather forecastingand climate model-
ling?, formanaging energy and water*, and for
assessing damage during disasters to speed
up aid responses and reconstruction efforts.

Therise of Alin the field is clear from track-
ing abstracts’at the annual conference of the
American Geophysical Union (AGU) —which
typically gatherssome 25,000 Earth and space
scientists from more than 100 countries. The
number of abstracts that mention Alor ML has
increased more than tenfold between2015and
2022:fromlessthan100 to around 1,200 (that
is, from 0.4% to more than 6%; see ‘Growing Al
usein Earth and space science’)°.

Yet, despite its power, Al also comes
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“Recognized, quality-
assured datasetsare
particularly needed for
generating trustinAl.”
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New Peer-Reviewed Publication Format: s

Computational Notebooks

AGU introducing computational
notebooks as a new peer-review journal
format. This is a large effort by the
computational notebook community,
publishers, and the AGU community. Just
a few folks in the picture, but MANY,
MANY more deserve great credit for the
work thus far.

« “Proof of concept” complete 12 /2023
- Implementation continues into 2024.

« Brian Sedora, AGU Program Manager Publications and Open

Science, Notebooks Now Project Lead
N Ote boo ks S « Steve Purves, Cofounder and CTO Curvenote
« Rowan Cockett, Cofounder and CEO Curvenote
Now ALFRED P. SLOAN * Shelley Stall

FOUNDATION Learn more: https: / /data.agu.org/notebooks-now /
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N Ote boo ks S « Steve Purves, Cofounder and CTO Curvenote
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NOW ALFRED P. SLOAN * Shelley Stall

FOUNDATION Learn more: https://data.agu.org /notebooks-now/
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Next Steps in Open Science =

OPEN
SCIENCE

. Partnering with researchers to establish discipline-specific community
practices for data and software management.

. Introducing a new peer-reviewed publication format that integrates both text
and code providing increased support transparency and reproducibility.

. Partnering with the authors of the CARE Principles for Indigenous Data
Sovereignty to develop Publishing Guidelines.

. Researcher-oriented guidance on developing Data Management Plans that
integrate Open Science techniques.

. Standing up the Research Data Alliance Community of Practice as a neutral
place for all to advance Open Science and Data Sharing Objectives in the Earth, AGU
Space, and Environmental Sciences. b st o]
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Shelley Stall
Vice President, Open Science Leadership

sstall@agu.org
ORCID: 0000-0003-2926-8353
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