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Better Science in Less Time?
Yes it is possible!



About us: We have a long history 
of actionable science & teaching

Julia Lowndes, PhD
Openscapes
10+ years marine ecologist

Eli Holmes, PhD
NOAA Fisheries
25+ years applied mathematician

Our collaboration started 
with small sparks, in 2021
Eric Ward (NOAA Fisheries)

Erin Robinson (Metadata Game Changers)



What does better science in less time look like?
NOAA Fisheries Openscapes perspectives, Spring 2025

Outline

Better Science
- more open, reproducible, efficient
- more diverse, equitable, inclusive, kind

Future Us
- ourselves, teams, communities 
- next hour, week, decades
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Stories from

● Ocean Health Index 

● NOAA Fisheries

Resources & join us!
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A scientific method, tool, and 
community for channeling the 
best available scientific 
information into marine policy.

● Captures coupled system health, incorporates sustainability

● Boils into easy-to-understand metrics

● Is flexible to different contexts

● Stimulates actions to improve ocean health

● Is repeatable to track progress through time
Halpern et al. 2012



In 2012, it took 30 people 4 years and several $M to complete the 
1st annual OHI report. 
● Not sustainable if it costs $MM each time

In 2024, it’s 3 masters students in 3 months and $200K. 

Possible because it’s reproducible, efficient, documented. 

Team & collaborators can focus on new questions, making sense of 
results, and applications from this, not the assessment itself.

Ocean Health Index Impact, 10 yrs later
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Slides from R for better science in less time: Lessons from the Ocean Health Index and Openscapes - November 21, 
2019: School of Aquatic and Fisheries Sciences, University of Washington, Seattle, Washington (45 minutes)

We found out the hard way that our default approaches for 
data analysis were not reproducible by even ourselves. So 
when we changed how we work, we shared & taught –

https://docs.google.com/presentation/d/1LA4EcnRxD11rjwbRh0hrjPG5J0dmiiuCbNaoQrz0XHU/edit?usp=sharing
https://fish.uw.edu/news-events/events/


 Incremental: made progress 
where most needed while 
meeting annual deadlines

 Habit building: paste text from 
email into GitHub Issues 
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Code Review in the Lab - Melanie Frazier slides 
https://ropensci.org/commcalls/2018-10-16/ 

Our path to better science in less time using open 
data science tools (Lowndes et al. 2017)

Ocean Health Index

https://ropensci.org/commcalls/2018-10-16/
https://www.nature.com/articles/s41559-017-0160


People
teams & community

Tooling
tools & workflows

How we work: Technical & social infrastructure together



● Vertical & horizontal leadership

● Trust, kindness, willingness, & learning

● Create norms about data & docs, leverage 
overlapping skills, on/offboarding

● Join global & create local communities 

● Open source coding 

● Version control

● Collaboration & distribution

● Real-time co-development 

● Connection to broader communities

Our path to better science in less time using open data science tools
Lowndes et al. 2017, Nature Ecology & Evolution

How we work

● Vertical & horizontal leadership

● Trust, kindness, willingness, & learning

● Create norms about data & docs, leverage 
overlapping skills, on/offboarding

● Join global & create local communities 

https://www.nature.com/articles/s41559-017-0160


Wickham & Grolemund 2016

Learn from other groups: talk & draw our workflows

http://r4ds.had.co.nz/index.html


goals

Big reports - visualize the steps
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outputmodelsdata share



goals outputmodelsdata share

 
 

 
 

 
 

 

Big reports - find the common, where to automate



OHI’s pathway to better science in less time Table 1, Lowndes et al. 2017

16

https://www.nature.com/articles/s41559-017-0160


Figure adapted from 
Teucher 2018

Learn from other groups: streamlined workflows

https://github.com/ateucher/vic-geogeeks-2018-01-30


Shared tools & practices

efficiency & reproducibility: 

coding and version control 

are the keystone



Shared tools & practices

but also for collab & 

comms like you’ve 

never seen

efficiency & reproducibility: 

coding and version control 

are the keystone



OHI’s pathway to better science in less time Table 1, Lowndes et al. 2017
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https://www.nature.com/articles/s41559-017-0160


● Trust and willingness

● Team buy-in and time to learn & 
build: supported as part of our jobs

But what was this transition *really* like?

ohi-science.org 
Lowndes et al. 2017

http://ohi-science.org
https://www.nature.com/articles/s41559-017-0160


"But I work alone. I'm not part of a team."

"But I’m not supported, I don’t have time."

“But I don’t know where to start.”



Infrastructure
tools & practices

People
teams & community

Open Science
A fundamental change in how science is done towards practices and workflows that 
promote reproducibility, transparency, sharing, and useability of scientific innovation. 

Global movement happening all across science

What’s underlying Openscapes approach 
Openscapes is a mechanism that can rapidly identify needs and bring people together to solve them.
Feedback loop between using & developing infrastructure and teaching & learning from people.



Movement building
What’s possible because of all this

Data & 
workforce 
modernization 

Since 2021, co-led 
with Eli Holmes 
(NOAA Fisheries)
nmfs-openscapes. 
github.io 

Data cloud migration

Since 2021, co-led with 
Erin Robinson (Metadata 
Game Changers) 
nasa-openscapes.github.io

Data & workforce 
modernization

Since 2021, co-led by 
Anna Holder; first org 
that “forked” internally 
cawaterboarddatacenter.
github.io/swrcb-openscapes

“How do I improve 
how my group 
collaborates with 
data & reports?”

Since 2019, 27 Cohorts, 
incl. EPA, Fred Hutch 
openscapes.org/initiatives
#champions-program   

Big questions. Empowering that they can be approached with similar solutions: community

https://nmfs-openscapes.github.io
https://nmfs-openscapes.github.io
https://nasa-openscapes.github.io
https://cawaterboarddatacenter.github.io/swrcb-openscapes/
https://cawaterboarddatacenter.github.io/swrcb-openscapes/
https://openscapes.org/initiatives#champions-program
https://openscapes.org/initiatives#champions-program


Pathway tool helps teams talk 
through problems and while 
learning with, from, and for others

Lessons based from Lowndes et al. 2017
Openscapes.org/series

Openscapes Champions 
2-month remote cohorts for teams

You’re invited: Fall 2025: 3 
Cohorts for 120 NMFS staff! 
Details in summer! 

https://www.openscapes.org/series


Workflow analysis by a NOAA Fisheries 2022 
Openscapes team

Red lines (left) were critical workflows of data or analyses that the team identified as the key targets for 
improving their workflow. 
Green lines (right) are reproducible & documented steps that save the team time. 

Current workflow New workflow

“Our report feeds into another report but we don’t really talk with each other”
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Living documentation, regularly updated

ADRIFT Field Methods website - “... a living document where we can outline our 
methodology and update/archive specific components of our methods and 
hardware as changes are made.” 

Kourtney Burger, Biological Science Technician, NOAA 
Southwest Fisheries Science Center
2022 Openscapes Champion, shared her story in a blog post

Blog post, 
Documentation website & 
source on GitHub 
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https://sael-swfsc.github.io/adrift-field-methods/
https://www.fisheries.noaa.gov/science-blog/sound-bytes-championing-open-science
https://sael-swfsc.github.io/adrift-field-methods/
https://github.com/SAEL-SWFSC/adrift-field-methods


● Building new skills builds morale
○ People feel like they’re making a difference, advancing 

science, instead of feeling stagnant

● Small cultural shifts; it’s not just about the tools
○ Collaborative meeting notes & better documentation
○ More inclusive communication
○ Fundamental changes in how we get things done

● Move away from hero mentality
○ I’m not alone
○ It’s ok to ask for help early

● Finding the right moments to build things out
○ Along with doing our daily work

Josh London, Wildlife Biologist, NOAA Alaska Fisheries Science 
Center
An Openscapes Mentor since 2022, shared his story at ESIP 2023

Blog post with recording of 
ESIP 2023 panel.
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https://openscapes.org/blog/2023-03-16-esip-winter-2023/
https://youtu.be/1IWFIyPzsKY


AST Lab Manual  - Acoustics for IWCPS

Manual Outline for IWCPS:
● How to Set Up Acoustics Lab 
● Daily Operations

○ Sunrise and sunset tasks
○ Processing tasks

● Accessing Data and Real Time Survey Updates

Goals:
● Inclusive conversations — everyone is up to date 

on changes 
● Help track all the details 
● Make tasks approachable and teachable 



AST Lab Manual  - Acoustics for IWCPS



Report  & Track Issues  

● Throughout survey 
& year after year 

● Notification when 
new procedures are 
changed

● Tracking changes 
year after year

● File management 
for survey related 
documents

● Training for 
volunteers & 
employees



NOAA Fisheries Open Science
Elizabeth Eli Holmes, Ph.D (lead)
Jonathan Peake, Ph.D (co-lead)

RESOURCES & TRAININGS



Community Building 
and Skill Building

Openscapes

Support for ‘mentors’, 
organizers, leads

Data Science academy

1:1 and Team
Support

Training 
Infrastructure

training and workshop hub
for intra-mural or 

extra-mural activities

Trainings and 
Hack Events

Training Page

● GitHub
● Quarto 

Reports
● R
● Python
● Cloud 

Computing
● Remote 

Sensing Data

Join one of the 
NMFS Open 

Science Google 
Spaces to get 

updates

AMA Help Desk with 
Jon Peake every 

Wednesday. Sign up 
for a slot!

Training Page
has link

Team trainings. 
Email Jon and Eli 

and we will set up a 
time to work with 

your team.

Coworking with Stef

Fall 2025 
Openscapes 

Champions cohort

Help for 
on-boarding to 

Cloud Computing

https://sites.google.com/noaa.gov/nmfs-hq-st-open-science/trainings
https://sites.google.com/noaa.gov/nmfs-hq-st-open-science/trainings


NMFS Open Science - Communications hub

Link to internal 
site also here

Internal: 
https://sites.google.com/noaa.gov/nmfs-hq-st-open-science 

Public: https://nmfs-opensci.github.io 

https://sites.google.com/noaa.gov/nmfs-hq-st-open-science
https://nmfs-opensci.github.io


NMFS Openscapes Jupyter Hub for learning, training and 
workshops

A compute platform where 
you can try out tools without 

having to install things. Create 
things and share!

Quarto, GitHub, RStudio, 
JupyterLab, QGIS, ASAR, VAST, 

ML



OS
pangeo + 
machine-learning 
tools + one of our 
python modules

acoustics
pipelines

microbiome 
bioinformatics

RStudio

Jupyter Lab

OS
rocker/geospatial 
with R 4.2 + suite 
of packages

Rocker/verse
TMB
VAST, sdmTMB, etc



Try it out now!

https://noaa.nmfs-openscapes.2i2c.cloud/

Ok what about when we want to start working?

Install the tooling locally Heavier duty 
computations

https://noaa.nmfs-openscapes.2i2c.cloud/


Example of how of how a 
community JupyterHub 
accelerates collaboration: 
CryoCloud for the CryoSphere 
community 

CryoCloud: Accelerating Discovery for NASA 
Cryosphere Communities with Open-Cloud 
Infrastructure

https://zenodo.org/records/7662993
https://zenodo.org/records/7662993
https://zenodo.org/records/7662993


NMFS Open Science News and Events
https://sites.google.com/noaa.gov/nmfs-hq-st-open-science/news-community



● NMFS R User Group
○ Google Space
○ Calendar

● NMFS Python User Group
● Coder PSG
● GitHub User Group
● NMFS Open Science

○ Google Space
○ Calendar

● NMFS AI Slack

NMFS Open Science Google Spaces & Groups
How to find?

● https://sites.google.com/noaa.gov/nmfs-hq-st
-open-science/events-community

● Search Google Groups and Calendars
● fisheries.noaa.gov search for “open science” 

and look at links on right



https://nmfs-opensci.github.io/
Look for link to our internal site!

https://nmfs-opensci.github.io/

