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BACKGROUND

Regional ocean models are powerful tools.

Part 1: Introduction

It can be time-consuming to set these models up. 

Months/Weeks → Days/Hours



PROJECT OBJECTIVE

Part 1: Introduction

Enhance scientific reproducibility and increase accessibility in the CrocoDash workflow.

Goal: Fully reproducible end-to-end workflow to create 

regional Modular Ocean Model version 6 (MOM6) cases!

Case: A specific instance of a model simulation in the 

Community Earth System Model (CESM).

Domain: Specific region being simulated, including a 

horizontal grid, vertical grid, and topography.

Domain Generation

Case Creation

Ocean Forcing Data Preparation

Build and Run Case 

CrocoDash

Forcings: Initial conditions (ICs), open boundary 

conditions (OBCs), tides, and chlorophyll.



MOTIVATION

Model setups are now more user-friendly and 

streamlined in this workflow but… 

Part 1: Introduction

There is a lack of reproducible features in CrocoDash!

How do we make this workflow reproducible?



SCIENTIFIC REPRODUCIBILITY

Part 2: Procedures

Reproducibility = Repeatability + Traceability + Transparency

History

Version control

Shareability

Editing topography is 
important for model 
tuning but tedious!



HISTORY AND PROVENANCE

Users now able to save and load snapshots across 

sessions, with a history log of modifications.

Part 2: Procedures

Topo Editor Edit History Section

https://docs.google.com/file/d/1DIrM3FeMvM-DihKkVVaC0VmMjPsE_MMB/preview


VERSION CONTROL INTEGRATION

Part 2: Procedures

With a history to log changes over time, how do 

we integrate version control?

We use Git to handle commits, branches, 

and checkouts in the Topo Editor.

This promotes data provenance and traceability!

Users can share Topo and Grid configurations 

through repositories. Topo Editor Version Control Section



STRUCTURE AND SHAREABILITY

Part 2: Procedures

Generate Grid

Grid

Generate Topo

Topo

Grid Creator

Topo Editor

Generate VGrid

VGridVGrid Creator

Case Grids and VGrids are libraries local to the user.

Topos are located in Git repositories.



OBJECT CONFIGURATORS

Part 2: Procedures

Topo EditorGrid Creator
VGrid Creator



Case Assembler

END-TO-END WORKFLOW

Part 3: Outcomes

Case history configurations are 

saved to a .json file.

Final step: Add reproducibility to 

the preparation of forcing data.

We have everything we need to 

build and run a Case from history!

https://docs.google.com/file/d/1SzaLTcZBkS-veIt1lD9rPWKqtAeN0OS9/preview
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Part 3: Outcomes
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CONCLUSIONS

Part 4: Conclusions

1. Reproducibility requires intention and infrastructure.Refactoring enables 

reliability and extensibility.

a. Building new features requires maintenance of one’s footprint.

b. Essential for long-term scientific software.

2. Reproducibility isn’t just good practice, it’s good science.

a. By tracking what we do, we preserve why results matter.

b. This work ensures that ocean models from CrocoDash are not just 

functional, but transparent and shareable.
Our work integrating modular configurators, version-controlled editing, and 

reproducible tools lays the foundation for rapid, reproducible Earth system modeling.

1. A
2. Modular design enables reusable modeling.
1.

2.

3. Good science begins with reproducibility.



FUTURE WORK

Part 4: Conclusions

● Write unit tests for key components in the 

editors and in the Case Assembler.

● Develop a continuous integration (CI) pipeline 

for automated testing.

Documentation

Create Jupyter notebooks focused on scientific 

reproducibility for regional MOM6 cases.

Testing

● Handle for other grid and edit types.

● Add to the reproducibility suite as CrocoDash 

grows (e.g., chlorophyll)!

Extending Features
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