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What is Open Science?

“Open Science is the principle and practice of making research 
products and processes available to all, while respecting diverse 
cultures, maintaining security and privacy, and fostering 
collaborations, reproducibility, and equity."

- Adapted from the 2022 Nelson Memo



“We need more WE science
rather than ME science.”

-Harlan Krumholz
Yale School of Medicine at 2022 CZI Meeting 

Join us in advocating for the 
open sharing of data, 
software and results!

Credit: Science: Nasa, ESA, Jian-Yang Li (PSI); animation: Alyssa Pagan (STScI)

Looking ahead at really big 
challenges
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Goals:
1. Develop a strategic plan for open science
2. Improve the transparency, integrity, and 

equity of reviews
3. Account for open science activities in 

evaluations
4. Engage underrepresented communities in 

the advancement of open science

YEAR OF OPEN SCIENCE
To Change Everything, We Need Everyone!



Enroll now!

Get NASA Open Science Certified!
Take the first module at AMS Room 401 

Workshops are limited to 60, so sign up 
early!

○ Monday 1:30-4:00 PM
○ Tuesday  9:00-11:30 AM
○ Wednesday 9:00-11:30 AM
○ Thursday 1:30-4:00 PM



Panelists
Chris Marcum, White House
Michael Cooke, DOE
Eric DeWeaver, NSF
Tony LaVoi, NOAA
Kevin Murphy, NASA
Geoffrey S. Plumlee, USGS

Moderator
Yvonne Ivey, NASA 



Open Science Coordination in the 
Federal Government

Chris Marcum
Assistant Director for Open Science and Data Policy
White House Office of Science and Technology Policy













Open Science and Open Data 
Access at NSF

Eric DeWeaver
Program Director, Climate and Large-scale Dynamics (CLD)
Atmospheric and Geospace Division (AGS)
Geosciences Directorate (GEO)
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Open science and open data access at NSF
NSF supports basic science and basic science is open 
science. The NSF Act (1950) directs us to “Foster the 
interchange of scientific information” (Sec. 3(5)).

Current drivers of open science and open data at NSF:

• Maximal benefit to the nation/taxpayers

• Equitable access

• Reproducibility

• Interdisciplinarity

• Reciprocity 

15



Current Foundation-wide Efforts
Public Access Repository (PAR)

• PAR 1.0 focused on peer-reviewed papers (1-year embargo period)
• PAR 2.0 recently launched, PIs may now (optionally) index datasets resulting 

from NSF grants
• Public Access Plan to be released in February 2023, will address plans for 

further PAR updates in response to OSTP Nelson Memo

FAIROS RCNs (NSF 22-553)
• New program supporting Research Coordination Networks (RCNs) that 

advance FAIR principles and open science (OS) practices

Reproducibility & Replicability DCL (NSF 23-018)
• Emphasizes access to research data and metadata

16Feedback: publicaccess@nsf.gov



Geosciences Open Science Ecosystem (GEO OSE)
• New funding opportunity for open science 

activities in the geosciences (NSF 23-534)
• Priorities include:

1. Improving openness of cyberinfrastructure (CI) 
2. Democratizing access to data, software, physical 

collections, computing, etc. for geosciences
3. Strengthening the capacity of geoscientists to 

utilize open science resources
4. Advancing open science principles (FAIR, CARE, 

TRUST, Reproducibility & Replicability)

• Two funding tracks (by project scale):
• Track 1 (2 years @ up to $400k)
• Track 3 (3 years @ up to ~$1.6M)
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• Key dates:
• Program Webinar: Fri., Jan. 20, 1 PM EST
• Proposal Deadline: March 16, 2023



Thank You!
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publicaccess@nsf.gov



NOAA and the Year of Open Science
AMS 2023 Presidential Forum

Tony LaVoi, NOAA Chief Data 
Officer January 9, 2023

National 
Oceanic and 
Atmospheric 
Administratio

n

noaa.g
ov



Open Science is Foundational to NOAA’s 
Mission

● Maintain a leadership role in the Year of Open Science initiative

● Build on NOAA’s substantial experiences and investments in 
open science and open data

● Engage actively with a diverse community of partners and 
stakeholders to increase transparency and access to NOAA 
science and data



NOAA Open Science is Built on Open Data

NOAA Science Advisory 
Board Report 
Recommendations1. Follow the FAIR Principles

2. Encourage open-source 
software development and use

3. Engage and collaborate with 
the open science community & 
support workforce 
development

4. Communicate best practices 
& monitor performance

Open 
Science

Open 
Data

Vision: Maximizing the value of NOAA’s 
data1. Align data management leadership

2. Govern and manage data strategically

3. Share data as openly and widely as possible to 
promote maximum utilization of NOAA data

4. Promote data innovation and quality improvements 
to facilitate science and support data-driven 
decisions

5. Engage stakeholders and leverage partnerships 
to maximize the value of NOAA data to the 
Nation



Expanding Open Science on an Open Data 
Foundation



NASA’s Year of Open Science
NASA Science Mission Directorate (SMD)

Kevin Murphy, Chief Science Data Officer SMD

9 January 2023



NASA Open-Source Science Initiative

- Open the entirety of the scientific process, from start to finish

- Broaden community involvement in the scientific process

- Increase accessibility of data, software, & publications

- Facilitate inclusion, transparency, and reproducibility of science

Open-Source Science is NASA’s method to 
put Open Science into practice
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CommunityFunding

InfrastructurePolicy
NASA’s

Open-Source
Science Initiative

$20M/year



NASA Open-Source Science Initiative

SPD-41a is SMD’s updated Scientific Information Policy.

● SPD-41a updates the previously released SPD-41, which consolidated existing 
Federal and NASA policy on sharing scientific information. 

● Policy updates were developed with:
○ Science Mission Directorate (SMD) community input via workshops and RFIs
○ National Academies studies
○ OSTP Memo on Ensuring Free, Immediate, and Equitable Access to Federally 

Funded Research

● One component of NASA’s broader Open-Source Science Initiative (OSSI)

Scientific Information Policy Website

https://science.nasa.gov/spd-41
https://science.nasa.gov/science-red/s3fs-public/atoms/files/Scientific%20Information%20policy%20SPD-41.pdf
https://science.nasa.gov/science-red/s3fs-public/atoms/files/Scientific%20Information%20policy%20SPD-41.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
https://www.whitehouse.gov/wp-content/uploads/2022/08/08-2022-OSTP-Public-Access-Memo.pdf
https://science.nasa.gov/open-science-overview
https://science.nasa.gov/researchers/science-data/science-information-policy
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Infrastructure: Core Services

Extend the primary digital library 
portal for researchers in 
astrophysics, planetary science & 
heliophysics, the Astrophysics 
Data System (ADS), to support 
Earth and Biological and Physical 
Sciences

On-going Data & Computing 
Architecture study to identify 
scientific data and computing 
capabilities and architectures that 
enable Open Science and 
opportunities that will ensure 
long-term evolution and 
sustainability to enable open 
science.

Develop and implement an SMD 
data catalog to support discovery 
and access to complex scientific 
data across Divisions.

Create a community of practice 
around data & information 
standards.

Science Discovery Engine Science Search and Discovery Data and Computing 
Infrastructure

� Details �

NASA OPEN-SOURCE SCIENCE INITIATIVE

https://science.nasa.gov/open-science-overview/data-and-computing-architecture-study
https://science.nasa.gov/open-science-overview/data-and-computing-architecture-study
https://sciencediscoveryengine.nasa.gov/app/nasa-sba-smd/
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NASA Funding

F.15 High Priority Open-
Source Science
Supporting innovative open source 
tools, software, frameworks, data 
formats, and libraries. Budget ~$1M. 
Yearly, rolling deadline.

F.16 Supplement for 
Software Platforms
Supplemental support to existing 
awards for usage of scientific platforms. 
Budget TBD.

F.14 Transform to Open 
Science Training
Tutorials showcasing open science in 
action and NASA cloud data, summer 
schools, virtual cohorts. Budget of 
$4.5M per year. Once every three years.

F.2 Topical Workshops, 
Symposia, and Conferences
Events, Hackathons, un-conferences, 
and challenges that build open science 
skills, Training in open science. Rolling 
deadline.

F.7 Support for Open 
Source Tools, Frameworks, 
and Libraries
Support and maintain open source 
tools, frameworks, and libraries that are 
significantly used by the SMD 
community. $2M awarded in ROSES20 
to 8 programs. Once every 3 years

F.8 Supplemental Open 
Source Software Awards
Supplemental award to encourage the 
conversion of legacy software to open 
source. $200K awarded in ROSES20 to 
6 awards. Yearly, $250K available, 
rolling deadline.

NASA OPEN-SOURCE SCIENCE INITIATIVE
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NASA's Transform to Open Science (TOPS) is a $40 million 5-year mission to 
accelerate adoption of open science

TOPS' Strategic Goals: 
● Support 20K researchers to earn NASA's open science badge
● Double the participation of historically excluded groups across 

NASA science
● Enable five major scientific discoveries through open science 

principles 

Engagement Incentives CoordinationCapacity Sharing

Join us as we embark on the 2023 Year of Open Science with NASA TOPS!

Community Building
NASA OPEN-SOURCE SCIENCE INITIATIVE
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A. All mission data, metadata, software, databases, publications, and documentation
shall be available on a full, free, open, and unrestricted basis starting in Phase B with 
no period of exclusive access.

B. Science workshops and meetings shall be open to broad participation and documented 
in public repositories.

1
Software shall be developed openly in a publicly accessible, 
version-controlled platform using a permissive software license 
allowing for community use and contributions.

4
Scientific data, metadata, software, publications and 
documentation shall be archived and made available by NASA 
and/or [Partner] starting in Phase B.

2
Manuscripts shall be published with open access licenses; 
versions of as-accepted manuscripts shall be made available as open 
preprints and deposited in a NASA or [Partner] repository upon 
publication.

5
NASA and [Partner] software, documentation and data shall be 
properly marked, cited, and/or attributed. Metrics to measure 
and acknowledge open-source science contributions will be 
developed.

3
All mission data, calibration information, and simulated 
products supporting development and validation of algorithms 
shall be made available without any conditions to use.

6
NASA and [Partner] will mutually develop an Open-Source 
Science Plan that specifies details of collaboration. 
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Exemplar: Open-Source Science Policy for Earth Science Missions

Collaborative, accessible, inclusive, transparent, and reproducible from the beginning.



Enroll now!

Get NASA Open Science Certified!
Take the first module at AMS 

Room 401 

Workshops are limited to 60, so sign up early!
○ Monday 1:30-4:00 PM
○ Tuesday  9:00-11:30 AM
○ Wednesday 9:00-11:30 AM

○ Thursday 1:30-4:00 PM

Can’t make it? Find out 
about future opportunities 



U.S. Department of the Interior
U.S. Geological Survey

Geoff Plumlee, PhD
Chief Scientist of the USGS
gplumlee@usgs.gov

USGS: Advancing Open Science
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Key expertise employed in smaller 
numbers to help “bridge the gap”

Geology

Global climate modeling

Human epidemiology, 
toxicology, immunology ….

Meteorology

Industrial ecology

Urban planning

Landscape architecture

Other social sciences

Indigenous and community 
knowledge

Community partners 
(full co-design, 
co-production)

Many others…

Global climate model 
downscaling

Public health

Planetary Sciences

Fire science

Engineering

Social sciences: Economics,            
Risk Communication,                     

Structured decision making

Statistics

Geochemistry

Geophysics

Hydrology

Natural hazards

Environmental science

Chemistry
Biology

Microbiology

Ecology

Wildlife health

Energy/mineral resources

GIS

Remote sensing

Climate science

Botany

Expertise in Water, Ecosystems, 
Energy and Mineral Resources, 
Core Science Systems, Natural 
Hazards Mission Areas

External expertise we engage 
via our many partners

Soil science

USGS Earth and Biological System Science: Interdisciplinary and Transdisciplinary

Data science
AI/ML IT



Draft USGS Data 
Strategy

USGS has a longstanding and growing culture of Open Science

code.usgs.gov
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USGS State of the Data

Communities
of 

Practice

Centers that 
foster 

transdisciplinary 
research

John Wesley 
Powell 

Center for 
Analysis and 

Synthesis

Risk CoP

Human Dimension CoP

Wildland Fire CoP
EJ Task Force

USGS Fundamental Science Practices 
https://www.usgs.gov/office-of-science-quality-and-integrity/fundamental-science-practices

Office of the USGS Associate Chief Data Officer
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Adding People to the 
Equation…

● Earth and biological 
system sciences can 
contribute to 
consequential societal 
decision making; 
applying such 
contributions is 
challenging

● A concerted effort is 
required to bridge the 
gap between those 
generating the science 
and those who need it 
the most.

Participatory Research: Moving Towards Increased Co-
production



Open Science 
Examples
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USGS Embraces the Year of Open Science

37

• We understand the enormous value of making 
research products and processes available to all 
who are interested and can put it to the best use. 

• We support open science with robust 
fundamental science practices, data and software 
release policies and tools, open communities of 
practice, and ongoing partnerships with 
underrepresented groups.

• USGS will be engaging its scientists in activities to 
further improve accessibility, reproducibility, and 
transparency of our scientific work, through 
trainings, workshops, and internal and external 
communication

OPPORTUNITIES FOR OPEN
SCIENCE

Dat
a

Expertis
e

Modeling

Partnerships & 
Community



Thank you!
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Panelists
Chris Marcum, White House
Michael Cooke, DOE
Eric DeWeaver, NSF
Tony LaVoi, NOAA
Kevin Murphy, NASA
Geoffrey S. Plumlee, USGS

Moderator
Yvonne Ivey, NASA 


