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Agenda:

1. UFS Coastal code base (model) vs. application architecture 
& workflow 

2. Relationship between ufs-coastal and ufs-weather 
(ufs@noaa)

3. GitHub presence: readme file, landing page, etc. 



1. UFS Coastal application architecture & workflow 
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2. Relationship between UFS Coastal and UFS Weather-model (Executable)

There are two directions we could go in: 

1. Git submodule: Submodule ufs-weather-model within 
ufs-coastal-model with the assumption that UFS Coastal will never 
merge to UFS Weather Model.

2. Git fork: Aim to merge with ufs-weather-model and include the coastal 
ocean model components into main UFS Weather Model with EPIC 
support. 

a. At this point (for developing) UFS Coastal team advocates for 
this option, but needs EPIC support. 

 



3. GitHub presence: landing page, readme file, documentation

● Ufs-coastal-readme 
● Two repos:

○ ufs-coastal-app
○ ufs-coastal 

● Wiki
● App-level documentation
● GitHub Discussions/Forum 

The ufs-coastal-app repository is the umbrella for the UFS Coastal project 
currently under development by NOAA and NCAR, which supports coastal forecast 
requirements. The UFS Coastal Application is meant to constitute a workflow for 
coastal forecasting, wherein the coupling infrastructure is provided by the  
ufs-coastal, which is currently in active development. 

The ufs-coastal repository, forked from ufs-weather-model, contains the 
model code and external links needed to build the Unified Forecast System (UFS) 
coastal model executable and associated model components, including the ROMS, 
FVCOM, ADCIRC and SCHISM plus WaveWatch III model components. 

Here, model component means a forecast component (e.g. coastal ocean model) that 
represents a physical domain (e.g. Atlantic Ocean) or process (e.g. biogeochemistry). 
An application is a workflow that is designed for a particular forecasting purpose. A 
workflow consists of a set of model components and coupling infrastructure, provided 
by UFS Coastal Model, pre- and post-processing scripts, and is associated with a range 
of valid coupling configurations. 

https://docs.google.com/document/d/1OxPM02_gDFx2029Y9cNl4HAE1oJULxzp9ykGTTmRLdw/edit#heading=h.nu9h6q5e0glj
https://github.com/oceanmodeling/ufs-coastal-app
https://github.com/oceanmodeling/ufs-coastal/compare/
https://github.com/oceanmodeling/ufs-coastal/wiki
https://oceanmodeling.github.io/ufs-coastal-app/versions/main/html/index.html
https://github.com/oceanmodeling/ufs-coastal/discussions
https://github.com/oceanmodeling/ufs-coastal-model
https://github.com/oceanmodeling/ufs-coastal-model
https://github.com/ufs-community/ufs-weather-model
https://ufs.epic.noaa.gov/applications/


Extra slides



app-level forecast model submodule

https://github.com/hafs-community/HAFS 
https://github.com/oceanmodeling/ufs-coastal-app 

UFS-Weather-model + added model component/s

https://github.com/hafs-community/HAFS
https://github.com/oceanmodeling/ufs-coastal-app
https://github.com/hafs-community/HAFS/tree/develop/sorc


Source: UFS-Coastal-JongKim-2024 
presentation/training from Jong Kim with EPIC

Additional resource from EPIC on use of Git Submodules 
in UFS applications 

 Pros and cons of using forked branch: 

2. Relationship between UFS Coastal and UFS Weather-model

https://docs.google.com/presentation/d/1adoCP6-mueo-yXxlTRv6SyysbAHWZivQDJ6atYB7QEU/edit#slide=id.g2c83624e600_0_7
https://docs.google.com/presentation/d/1Krdj2V9czKLLfh8N5_2n1Q0bzvAnd4EE/edit#slide=id.g2b92ef99b80_0_71
https://docs.google.com/presentation/d/1Krdj2V9czKLLfh8N5_2n1Q0bzvAnd4EE/edit#slide=id.g2b92ef99b80_0_71
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https://github.com/ESCOMP/CMEPS
https://github.com/oceanmodeling/ufs-coastal/blob/feature/coastal_app/driver/UFS.F90
https://github.com/ESCOMP/CMEPS
https://github.com/oceanmodeling/adcirc
https://github.com/ESCOMP/CMEPS
https://github.com/oceanmodeling/ufs-coastal/blob/feature/coastal_app/driver/UFSDriver.F90
https://github.com/ESCOMP/CMEPS
https://github.com/oceanmodeling/adcirc/tree/9376e19a41586317257fcb84c7e95de01eae4933/thirdparty/nuopc
https://github.com/oceanmodeling/CMEPS/tree/f4d7dd41210108f0acb49d524809f5a04cddb725
https://github.com/oceanmodeling/adcirc/tree/9376e19a41586317257fcb84c7e95de01eae4933/thirdparty/nuopc
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UFS Essentials: Introduction to NUOPC Layer

The National Unified Operational Prediction 

Capability (NUOPC) is a software layer on top of ESMF 

that provides “out of the box” capabilities for 

constructing coupled models

Driver Connector 
Connector

A Connector performs standard communication 

operations, in parallel, between other components, such 

as grid remapping and redistribution of data.  

Connectors have a built-in field matching algorithm 

based on standard names.

Model cap Mediator
Model

A Model “cap” wraps a geophysical model code 

with standard initialization and run methods so it 

can be plugged into a Driver.

Mediator

A Mediator contains custom coupling code such as 

flux calculations, accumulation/averaging, and merging 

of fields among several components.

Connector 

Driver

A Driver has one or more child components and is 

responsible for coordinating their initialization sequence 

and driving them through a customizable run sequence.

NUOPC generic components
A NUOPC component is an ESMF component with specified 
rules of behavior depending on the component’s role in the 
coupled system

mailto:panagiotis.velissariou@noaa.gov?subject=UFS-CAT%20Tutorial
mailto:turuncu@ucar.edu?subject=UFS-CAT%20Tutorial
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Spack-Stack 
Based System

-   NUOPC/ESMF based Coupled Models
-   1-way/2-way Model Coupling
-   Development in Collaboration Between
    Federal and Non-Federal Partners 

Status
Implemented

                        In development/testing or
      future capability 

Preprocessing
Control/Configuration Files
Boundary & Initial Conditions
CURRENT IMPLEMENTATION: user is 
responsible to configure each model 
component present in the application

Wave Model

• Navigation support
• Disaster mitigation
• Water Quality
• Sediment Transport

Product
End 
User

Sea Ice 
Model

Numerical Weather 
Model(s)
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Model(s)
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1   NOAA/CSDL/CMMB
2   U. of Notre Dame
3   NOAA/NCEP/EMC
4   Virginia Institute of Marine Science
5   Helmholtz-Zentrum Hereon

6   University of Massachusetts – Dartmouth
7   Cooperative Institute for Great Lakes Research
8   RuTGERS Department of Marine & Coastal Sciences
9   UFS Weather Model

The components highlighted in red are tested and functional

UFS-Coastal: System Components (cont’d 1)

Atmosphere Ocean Wave

FV39           (implemented) ADCIRC2        (implemented) WW33        (implemented)

PAHM1       (implemented) SCHISM4,5     (implemented) Other

Data/Mediator FVCOM6        (implemented) CICE9      (implemented)

CDEPS9      (implemented) ROMS8           (implemented)

CMEPS9     (implemented)
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