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7 Open Science in the MSD CoP
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This report summarizes current MSD research, Scientffic Challenges
synthesizes insights from these early investments, defines and a Research
key concepts, identifies areas for further research, and Vision for 2030

proposes a collaborative research strategy based on
open science principles and growing a diverse
workforce to accelerate progress.”

‘Expand MSD’s commitment and capacity for open
science to continue developing interoperable and more
easily reusable data, models, and analysis methods;
leverage emerging computational innovations (e.q., Al,
natural language processing, reinforcement learning (RL), NEOS T A BT

and interactive visual analytics); and grow and diversify the @
MSD workforce to broaden the backgrounds, technical Reed, P. M., et al. (2022). MultiSector Dynamics:

Skills, and expertise/experiences available to advance our Scientific Challenges and a Research Vision for 2030,
understanding of societal risks.” A Community of Practice Supported by the United
States Department of Energy's Office of Science.

Zenodo. https://doi.org/10.5281/zeno0do.6144309
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Environment

A collaborative data and computational platform for the MultiSector Dynamfc_:“
community

https://msdlive.org

- Data & Code Repository L(DY% Computational Resources
- Discover and share curated MSD datasets, codes, and @Od‘ﬂ' Use Jupyler Notebocks to analyze or visualize data slored in
- warkflows. MSD-LIVE,
‘ . 9
:.: Project Services s | *  Need Help?
ah :;:artszzcric::nage project teams and their collaborative tools A i g RSOV i TR i it

A cloud-based data management system and advanced computing platform

Will enable researchers to document and archive their data, run their models and
analysis tools, and share data, software, and multi-model workflows

A cornerstone capability of the MSD Community of Practice
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7 Top-10 Most Pressing Use Cases %

Find Data

Archive Data

Data Repository Version Control
Training

Control Access .

Share Data -.
Analyze Data
(‘:Ao dr:":::;endg Multi-Model Workflows -

ML/AI

Our use cases are derived from
Move Code to the Data extensive conversations with
researchers from the MSD community.

. = available now = current focus
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e Data repository:
o https://data.msdlive.org/
e Data dashboards:
o PCHES - https://lafferty-sriver-2023-downscaling-uncertainty.msdlive.org/user-
redirect/lab/tree/dashboard.ipynb
o |CoM - https://raft-hurricane-projections.msdlive.org/
e Interactive model training notebooks:
o IM3 - Uncertainty Characterization eBook: https://uc-ebook.org/
GCIMS - Xanthos: https://xanthos.msdlive.org
GCIMS - Hector: https://hector.msdlive.org
GCIMS - GCAM Wrapper: https://gcamwrapper.msdlive.org
GCIMS - Stitches: https://stitches.msdlive.org
IM3 - StateModify: https://statemodify.msdlive.org

O O O OO



https://data.msdlive.org/
https://lafferty-sriver-2023-downscaling-uncertainty.msdlive.org/user-redirect/lab/tree/dashboard.ipynb
https://lafferty-sriver-2023-downscaling-uncertainty.msdlive.org/user-redirect/lab/tree/dashboard.ipynb
https://raft-hurricane-projections.msdlive.org/
https://uc-ebook.org/
https://xanthos.msdlive.org/
https://hector.msdlive.org/
https://gcamwrapper.msdlive.org/
https://stitches.msdlive.org/
https://statemodify.msdlive.org/
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7 Jupyter Notebooks
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The MSD community is leveraging the cloud-computing capabilities in MSD-LIVE to
train new people and teams to understand and extend MSD data and models.

Sandbox //SSE Classroom




7 Training New Users
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GIMS

» Atthe 2024 GCAM Annual Community
Meeting we used MSD-L|VE tO Bringing together the GCIMS community toidentify key areas for development, communicate GCIMS research, and
train attendees on seven i A
GCAM ecosystem models
(demeter, gcamwrapper,
hector, matilda, rgcam e -
xanthos, and stitches). HOWE RESEARCH MODELING GCIMS PUBLICATIONS THE GCIMS TEAM

Global Change Analysis Model (GCAM) Annual Meetings
 Attendees were able to run the d y ( ) g

mOdels and analyze the OUtpUt The Joint Global Change Research Institute's next annual GCAM Community

Modeling Meeting will be held June 5-6, 2024 virtually. Registration is now open.

|n real—t|me on the AVVS CIOUd The GCAM Community Modeling Meeting provides a forum for the GCAM

community to hear about the latest developments and current uses of GCAM. For

those new to GCAM, this workshop continued to serve as an excellent in-depth
opportunity to learn and gain a better understanding of the model.

* 250+ people |aunChed Ilve Check out what was presented here:
COmpUtlng InStanCeS Over the -2023 GCAM Annual Meeting Presentations and Posters

. -2022 GCAM Annual Meeting Presentations
COU rSG Of the tWO'day tralnlng -2022 GCAM AnnuaIMeetin:Posters

-2019 (and earlier) GCAM Annual Meeting Presentations.
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;{Building a Library of MSD Models o'ﬁ‘ﬁg

Model Training Notebooks

MSD projects are using the cloud-computing capabilities in MSD-LIVE to create

L:Le;:lcst-ive Jupyter notebooks to train new users to configure, run, and analyze MSD o M S D— L IVE iS beCO m i n g a I iVi n g
library for MSD models.

ig : ? / ig jt::ren:):i(fzfc?isfi/n open-source Python package that provides users with a way to * O u r i n n Ovative a p p roaCh u Si n g

;; ‘: : é easily modify StateMod's input and output files to enable exploratory modeling. J U pyte rn Ote boo kS |S m a kl N g |t
e easier to train new users to

p‘ R configure, run, and analyze MSD

port ma ib.pyplot as plt
camwrapper
lg., ax = plt.subplots() g pp mOdels-

plot(blo sd.price, blo sd.cupply, label-"supel,  gcamwrapper contains all C++ and R/python source code to wrap the GCAM
*iﬁo:dl:“ﬂ,ﬂ'” labels"demsnd  model such that simulations can be run interactively.
« Can be used to entrain new users,
including those from small and
xanthos

resource-limited colleges, into the
MSD research community.

xanthos is an open-source hydrologic model written in Python that simulates
historical and future global water availability on a monthly time step.

https://msdlive.org/sb/computational-resources
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\W/Ways You Can Use MSD-LIVE Today %

1. Archive your data.

2. Get a data DOI.

3. Find data produced by other MSD projects.
4

S)

. Share working data with collaborators. rnd et
Archive Dat
. Create a data dashboard so that others can S
. . . . . Data Repository Version Control
visualize or interact with your data without raining
having to download it. :
o ontrol Access
6. Create a model training notebook to teach Share Dats
others to install, configure, run, and analyze your -
m Od e I . (;dn‘:::(t:?ndg Multi-Model Workflows
/. Access training and documentation on open ML/AI
science best practices (e.g., writing readmes, Move Code to the Data

using DOls, licenses).
8. Find and watch archived MSD CoP webinars.




<7 Lessons Learned
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* Facilitate, not complicate

* Demonstrate value to avoid box-checking

* Listen to your users: Often, actively, and with an open mind
* Don’t underestimate how much training you will need to do
* Encourage small steps while you wait for “the big thing”

o —=r= 1 =
L e | Y
.....
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Backup Slides
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~~~ How Do We Make a Transition

Northwest to Open Science?

Journals largely

skipped to this end of —————-
the pyramid...

Make it required

Make it rewarding

MSD-LIVE and the
MSD CoP are tackling
these foundational
elements of the
pyramid...

Make it normative

User Experience

Conceptual diagram from Brian Nosek of the University of
Virginia and the Center for Open Science

Make it easy

Make it possible

13
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i N 3 :._ '-f'_—“'_e; ”__i G%'u:-. i — e i
| o =LOE te Leainl | .;‘}-.ﬁ- = — W
| m mber: 10 £0 the ! !
N 7 Cre ~ (51t " g
1 Craate araadme | extra mile dopt |~ o ; LA
f:I hti 9. Invite open science ypen science best | | '; “Organization” for |
ile each time you : s | : | | /our proie |
4 load Vt leaders to participate practices J Ul projec
ownload or create a . : e i §
in your review panels Y
new dataset
10. Identify a specific ———
= " public data repository (e ¢ s lict of all the |
2.:tart'z log :lhat Scientists for projects you fund I dobacnicand da: |
escribes the Draiact M to permanently store oo e
workflow for your FTOjJeCl iviadllagers T yases published by |
) - . . their data |
experiment as it’s Funding Agencies | ur proje |
being formulated S —

4. Take some GitHub 5. Think like a

3. Look critically at |
| software engineer by §

the data availability |
section of papers that |
you read

training courses

talking to a software
engineer

14
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Data Repository

\'ﬁ;“ M SD L I v E About News & Events Policies Acknowledgement 2 casey.burleyson@pnnl.gov -

Data Repository ¥ Computational Resources Projects Help =

Access Status Data and cﬂde REPOSitory

Open

Restricted

File Status
In MSD-LIVE 6
Metadata-only

Discover Submit Data
Resource Types

Search the MSD-LIVE data and code repository Upload, archive, and share your data and code
Dataset
Presentation

Software

Other

Keywords Recent Contributions

Water

Famum 02026 [ o

Urban
Energy Globally Gridded Groundwater Extraction Volumes and Costs under Six Depletion and Ponded Depth Targets

Earth Systems Niazi, Hassan ([); Ferencz, Stephen; Yoon, Jim

Economics This repository contains simulated outputs from superwell — a hydro-economic tool for long-term assessment of groundwater cost and supply — providing globally gridded groundwater extractable

Land volumes and associated unit costs ($/km?®) for accessible groundwater production, based on a variety of user-defined depletion and ponded depth scenarios. Ke...

GCAM-USA §
Enargy Watar GCIMS

Scenario
Uploaded an February 23, 2024

Electricity Demand

v Status

Published [ & Open |

v Project
Model run output for WM-ABM 2024 HESS Publication

PCHES Yoon, Jim

IM3

BSEC UIFL Model output for computational experiments introducing WM-ABM. See associated HESS publication here: https:/fegusphere.copernicus.crg/preprints/2023/equsphere-2023-1 604/
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102 Datasets

120

90+

* v1 released 22-Aug 2022

* v2released 28-Jun 2023 II II IIIIII
» 10 projects e .l

10/2022 01/2023 04/2023 07/2023 1 0/2023 01/2024 04/2024 07/2024
« 210 registered users - 210 Users famr 10 Projects
* 102 published datasets
Wl 102 Datasets B 75.9K Files
» 185+ TB of total data : b
« ~1150 usages of the & 355 T8 stored J/  Downloads
. - )
Jupyter notebooks in the
past three months “~ 1166 Launches |

O\-/

https://msdlive.org/metrics 16
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