The CEFI Modeling System:

A National Regional Ocean Modeling and
Climate-Scale Prediction System for NOAA's Marine
Resource and Ecosystem Mandates (and more)

Presented by Charlie Stock on behalf of many across GFDL, NOAA and beyond

Q3: How can GFDL research and modeling be further utilized to meet NOAA stakeholder needs
and enhance research partnerships to ensure GFDL's success?
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Coastal communities, ecosystems and economies face myriad climate
challenges that are generating pressing stakeholder questions

e When is a fishery no longer viable? When should a new
fishery be established?

e How should regional quotas and international agreements
account for changing stock boundaries?

e Which management strategies can robustly maintain
economic and conservation goals in the face of
worsening climate extremes?

e Where should | site aquaculture operations to minimize
climate risks?

And many more....
GFDL has helped bring climate predictions and projections to marine resource science and management
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https://www.gfdl.noaa.gov/marine-ecosystems/

“Dealing with environmental change rests with a capacity to anticipate”
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The Climate Ecosystems & Fisheries Initiative (CEFI) is building
a national decision-support system to meet these challenges
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GFDL is leading development of CEFI modeling system
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A coast-wide solution to a coast-wide challenge
Resolution, comprehensiveness, and ensembles optimized for CEFI
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How are we getting this done and is it sustainable?

NOAA HPC + climate workflows

Regional Ocean Modeling Teams Products: CEFI Data
New and current OAR FTEs Hindcasts > Portal/Hub
Global Models PEAR, ESM4+) NMES Ocean Modelers Seasonal
External co-development and Forecasts
innovation partners (academic + Decadal
: ional
Nolsnltzernatlc:na ) ’ Predictions
cosystem an CEFI Decision
Open Dev (MOM6+COBALT) nowcast/near-term forecast Climate Change Support
partners Projections Teams
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How are we getting this done and is it sustainable?

e CEFI draws from and contributes to a robust open
development code base supported by NOAA and
many others

e Biweekly open regional MOM6 development
meetings

e CEFI GitHub site:

Source code for MOM6 + COBALT

Workflows and build scripts (FMS/FRE)

Pre/Post-processing tools

Diagnostic scripts

Testing cases for code changes

Containers to accelerate innovation

O O O O O O

https://github.com/NOAA-GFDL/CEFI-regional-MOM®6
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https://github.com/NOAA-GFDL/CEFI-regional-MOM6

How far have we gotten after our first full year?

NW Atlantic NE Pacific Arctic Ocean Pacific Islands Great Lakes
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Baseline Config

Hindcast
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Retro. Decadal

Projections

Seasonal Outlook

Decadal Outlook

. Full delivery (Phys+BGC) Physics delivered Runs under analysis
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Disseminating data through the CEFI data portal

Data portal effort led by NOAA/PSL, visualizing seasonal forecast data from Ross et al., (2024)

Bottom temperature

MOM®6 COBALT NWA12 - Forecast/Reforecast
@ (lat:40.47N,lon:-70.93E)
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Ensemble predictions provide uncertainties essential

Y g , for informed decisions
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http://psl.noaa.gov/cefi_portal

The regional MOM6/CEFI modeling system at work internationally
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Beyond fisheries and ecosystems

The CEFI modeling system is a climate-scale coastal ocean modeling and prediction
system to broadly support NOAA's mission:

e Fisheries and marine ecosystems (Initial driver, this talk)
e Sea level rise on seasonal to multi-decadal time horizons (next talk)

e Marine Carbon Dioxide Removal (mCDR) (ongoing)

Looking forward:

e Observing system evaluation framework for coast-wide observing networks
e Navigation-relevant seasonal sea ice outlooks
e Coastal tourism and recreation applications

@ NOAA 5-YEAR REVIEW
Z y | SERMscALRUD JANUARY 28-30, 2025

1



