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Accelerate regional ocean + carbon 
cycle + Earth system model setup

Make data assimilation radically 
easier + useful for model tuning

Build a broad and sustainable 
community around these tools



After ~18 months, a growing collaboration!
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simulations, and coupling

Open, rapid development

Options for resolution, vertical grids

Why model ocean regions 
in an Earth system model?
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Why model ocean regions 
in an Earth system model?

A shortcut to kilometer 
scales!
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important!

We want to support a 
growing community.
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We want to support a 
growing community.

But how can we support a 
proliferation of regional 
domains?



We aim to accelerate regional ocean model generation and tuning for purpose
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Hypotheses:

1. CESM-MOM6 recovers previous 
results…

2. …including in a streamlined workflow!
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A motivating use case: Marine carbon dioxide removal (mCDR)



A prerequisite: Better understanding of regional carbon cycling



CrocoLake: A novel interface to continuously-updated oceanographic observations 
in parquet format for near-real-time data assimilation. 
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Ensemble data assimilation (DA):
Ingesting data for initialized prediction and model improvement



pyDARTdiags: Python frontends 
for powerful Fortan-based DA codes

DART interfaces exist for (nearly) 
every component model in CESM.



pyDARTdiags: Python frontends 
for powerful Fortan-based DA codes

DART interfaces exist for (nearly) 
every component model in CESM.

Recent milestone: Multi-instance 
CESM capabilities for regional 
MOM6.
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Manish’s talk, 
up next!



What’s next?

How do we get people hooked into a 
collaborative project?

Hosting an initial community workshop 
13-17 October at NCAR. Travel funds are 
available for 20 students / early careers.

- MOM6 introduction
- CrocoDash for regional modeling
- Git and collaborative workflows
- Hackathon: new domains, vertical 

coordinates, etc.
- …

Please email damrhein@ucar.edu to be 
included in future announcements or be 
involved with planning!
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What’s next?

Hosting an initial community workshop 
13-17 October at NCAR. Travel funds are 
available for 20 students / early careers.

Building a gallery of use cases and 
notebooks

Advancing regional BGC (MOM6-MARBL)

Hiring a SIParCS intern on reproducibility 
and code correctness for summer ‘25

Check out our repos and reach out with 
questions!

https://github.com/CROCODILE-CESM
damrhein@ucar.edu
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