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Day 1 Highlights 
1. Landscape was set for the need of water prediction, but what should we prioritize?
2. Need to engage within NOAA, other Feds, Univ., Private, and Public to ingest their science. 

(CoastGuard, SPEAR, CSTORM, STOFS, the COOS’s, COMT, RPS, …)
3. People that are connected to this community want to know how to:

● Leverage this community.
● Deliver on projects together in the next 1-3 years.
● Access data and model outputs, OCEANSMAP, Pangeo, model testing Sandbox, AWS
● National Water Model: NEXTGEN to drive multiple surface (ocean) models

4. Building relationships that help everyone understand the projects underway, by whom, and 
with what intended outcomes.

5. Capacity development - need new/qualified people. 

Day 2 Look-Ahead
Today we will focus on information, best practices, and shared agreements through two breakout 
sessions, lightning talks, and additional subject matter presentations.
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● Developed a coastal 
coupled modeling 
system

● Can be used to 
study impacts of 
storms on coastal 
systems.

● Explore processes 
relevant to surge, 
flooding, 
morphological 
change.  

What is new?

https://github.com/jcwarner-usgs/COAWST/wiki/Publications

https://github.com/jcwarner-usgs/COAWST/wiki/Publications


What is possible for coastal coupling with these new answers/inputs/etc.? 

Comparison between observed and model-simulated high water marks. (a) Modeled 
highest water head in WRF-Hydro and highest water level in ROMS during Florence. (b) 
Regression between the observed and modeled elevation of high water marks.

Hurricane Florence (2018) two-way dynamic coupling: WRF_hydro and ROMS.

Comparison of water level between observed data (red), stand-alone 
model results (grey, exp1), linked model results (blue, exp2) and 
coupled model results (black, exp3) at two NOAA stations.

Bao, D., Xue, Z. G., Warner, J. C., Moulton, M., Yin, D., Hegermiller, C. A., et al. (2022). A numerical 
investigation of Hurricane Florence-induced compound flooding in the Cape Fear Estuary using a 
dynamically coupled hydrological-ocean model. Journal of Advances in Modeling Earth Systems, 14, 
e2022MS003131. https://doi.org/10.1029/2022MS003131

ROMS

WRF_
hydro

https://doi.org/10.1029/2022MS003131


What is needed next to take these efforts to the next level?  

Hurricane 
Ian (2022) 
as an 
example.

Sanibel Island

USGS high water mark  data.

Modeled maximum 
water levels.

To simulate coastal flooding and change, 
modeling systems need to consider:
- riverine flooding
- urban storm drainage (sewershed)
- wave breaking and setup
- groundwater elevations
- hydrologic processes (precipitation, infiltration, 
runoff, and evapotranspiration)
- morphological change
- structures impacts
- small scale features can dominate the response!

Predicted structures impacts.

Washout/erosive features coincide 
with walkways through the dune.

before

after
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Crossshore profiles every ~500m
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 Topography and Bathymetry 
Data Synergies:

CC CoP Annual Meeting 2023
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What is IOCM?

IOCM is planning, acquiring, integrating, and                                         
managing ocean and coastal geospatial data                                               
and derivative products for easy access and                                               
use by the greatest range of users.

Three primary activities:

● Data Acquisition

● End-to-End Data Management

● Maximum Use and Re-Use of Data

      Coordination and Collaboration – Map Once, Use Many Times!



Topography and Bathymetry: A 3D Nation Vision

Seamless ELEVATION DATA…
A modern elevation foundation, from the 
peaks of our mountains to the depths of 
our waters for stronger, more resilient 
communities and U.S. economy.

 



+ 17
Mapping a 3D Nation: Study Goals 

Understand 3D Elevation Data Requirements

■ Understand inland, nearshore, and offshore    
elevation data requirements and benefits

■ Understand how requirements and benefits       
dovetail in the coastal zone

■ Improve understanding of needs to guide planning    
for NOAA and the next generation of 3DEP for    
USGS after completion of nationwide coverage 

■ Gather technology-agnostic user information to  
assess new technologies against requirements       
and tradeoffs between different approaches

■ RESULTS: $13.5B in benefits for 1352 mission   
critical requirements for topography and inland/       
nearshore/offshore bathymetry



3D Nation Study: Top 10 Business Uses

Number of Mission Critical Activities

Some FRM MCAs:
● Modeling water 

flow and 
drainage

● Flood inundation 
mapping

● Hydrologic 
forecasting

● 3D flood 
visualizations

● Climate change 
analysis

● Hazard planning 
and mitigation

● Disaster recovery



Flood Risk Mgmt: Benefits by Geography



Flood Risk Mgmt: Quality Levels and Frequencies

QL2

QL1B

QL2B

IHO SO 
QL2B

QL0B

Order 2 

QL1B
QL1

1a 



Topo and Bathy: Acquisition Status

Topo Lidar:
● Completed
● Planned
● Collaborative funding 

with agencies, states, 
other partners

3DEP/3DHP coordination 
and planning for Inland 
Bathymetry just getting 
started!

https://www.usgs.gov/3d-elev
ation-program



Topo and Bathy: Acquisition Status

https://iocm.noaa.gov/documents/mapping-progress-report2023.pdf



Bathy Lidar and Multibeam Planned Acquisitions

fedmap.seasketch.org

http://seasket.ch/2w1MPBJJ7G


Topo and Bathy: All Hands on Deck

Requirements exceed resources but…  
Leveraging lets us do more!

Share:
● Modeling community mapping priorities and 

plans at fedmap.seasketch.org
● $$ – Partner on projects (e.g. BIL/IRA, 3DEP 

BAA, Brennan Fund)
● Regional, National Mapping Campaigns
● EXISTING DATA DISCOVERY 
● Elevation data to NBS, NCEI, Digital Coast



Thank You!

ashley.chappell@noaa.gov
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Problem: 
• Low slope coastal regions (e.g., Southeast US & Gulf coasts)
• Flooding marine, hydrologic, or both
• Hydrodynamics – bi-directional, compound
• North Carolina DOT locations of interest for flooding

NCDOT locations of interest

NWM hydrofabric



Model Technology
• ADCIRC unstructured triangular meshes
• NEW - seamlessly embedded channels

• NEW – subgrid models
     5/23 talk – J. Westerink



Goldsboro

Kinston

New Bern

Trenton
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Example: Topo / Bathy Data Sources – eastern NC   

Goldsboro

Goldsboro

New Bern

Kinston

Goldsboro

Kinston

New Bern

Covers entirely

CoNED

3DEP

CUDEM

NC FRIS

DEM 1 m 
horizontal 
resolution 

DEM 10 m 
horizontal 
resolution

DEM 3 m 
horizontal 
resolution

HEC-RAS 
model 

cross-sections
variable 
spacing 
(~500m)

Trent River

Neuse River

New Bern

Kinston

Trenton

Trenton



NHDPlus Centerline Alignment with CoNED DEM

Goldsboro

Trent River

Neuse River

New Bern

Kinston

Trenton

El
ev

at
io

n 
(m

)

NHDPlus Centerlines

A Section of Trent River



Bathymetry Profiles from Federal DEMS using NHDPlus Centerlines
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Bathymetry Profiles from Federal DEMS using NC FRIS Centerlines



Bathymetry Profiles from Federal DEMS using NC FRIS Centerlines

with NC FRIS HEC-RAS depths



Summary: 
• Models available / coming that can solve hydrodynamcis of low slope coastal 

regions

• High resolution topography DEMs seem reasonably accurate

• Delineation of water centerlines, e.g., NHDPlus, needs improvement

• Bathymetry often either flat or reflects water surface not bottom (hydroflattening)

 

• States have bathymetry for river flood models that may provide help, should be 
integrated into DEMs

• Additional data collection in gap areas – may not need bank to bank surveys 

o Flooding marine, hydrologic, or both
o Hydrodynamics – bi-directional, compound

o Currently hydroflattened areas are not identified in combined DEMs
o USGS CoNED group is working on shape file to identify hydroflattened areas
o NWM bathymetry also has limited accuracy - must be affecting results in these areas



THANK YOU
RICK LUETTICH 
Alumni Distinguished Professor
University of North Carolina at Chapel Hill
rick_luettich@unc.edu

SHINTARO BUNYA
Research Scientist
University of North Carolina at Chapel Hill
sbunya@unc.edu



Coastal Ocean Modeling and 
Coupling at 
NOS’ Office of Coast Survey 
COREY ALLEN • MAY 24, 2023
Chief (Acting), NOS/OCS/CSDL
Saeed Moghimi
NOS Storm Surge Modeling Team Lead



It takes a village to raise a child …

Industrial and cooperative partners
● UCAR
● Spatial Front Inc
● ERT
● …

Academic partners (>20 PIs, Scientists, Postdocs and PhD students)

● University of Notre Dame
● Virginia Institute of Marine Science
● Argonne National Laboratory
● National Center for Atmospheric Research
● Texas Advanced Computing Center
● Columbia River Inter-Tribal Fish Commission
● Louisiana State University
● Sandia National Laboratories
● University of Massachusetts – Dartmouth
● Rutgers University
● University of North Carolina at Chapel Hill
● Cooperative Institute for Great Lake Research
● Oregon State University

NOAA and agency partners
● National Ocean Service

○ The U.S. Integrated Ocean Observing System
○ Center for Operational Oceanographic Products and Services
○ National Geodetic Survey

● National Weather Service
○ Office of Science and Technology Integration 
○ National Hurricane Center
○ Environment Modeling Center
○ Office of Water Prediction

● Oceanic and Atmospheric Research
○ Great Lakes Environmental Research Laboratory

● U.S. Geological Survey
● …

International partners
● European Commission Joint Research Centre (JRC)
● Helmholtz-Zentrum Hereon, Germany
● Laboratório Nacional de Engenharia Civil, Portugal
● International Hydrographic Organization

○ South-West Pacific Hydrographic Commission
● United Nations 

NOS Storm Surge Modeling Team
Saeed Moghimi, Greg Seroka, Panagiotis Velissariou, Soroosh Mani, Yuji Funakoshi, Georgios Britzolakis, Zizang Yang, Bahram 
Khazaei, Lei Shi, Fariborz Daneshvar, Edward Myers



Table of Contents

● What do we do at OCS modeling?

● Who do we serve?

● How do we support our partners?

● OCS modeling: 

○ Products and services

○ Ongoing and future projects (selected)

CCCoP Agenda

https://docs.google.com/document/d/1z0KFWertO9cxYLe9_-NnjbaVoz1MVUM0lzOGlzjtN9c/edit


What do we do?

Bathymetry: from surveys and available source; it is the 
basis for earth system model development; 

Coastal models: to provide our nation with 
authoritative and timely coastal ocean model 
guidances, data, maps and information services; 
to support safe and efficient navigation (resilient 
economy);

Coastal flooding and risk assessment: to provide  
products and services, targeted to end-user needs, that 
allow coastal communities across the U.S. to plan for 
coastal flood risk today, next year, and for decades to 
come;

Coastal Ocean Model Coupling: Following NOAA’s Unified Forecast System best practices to couple 
coastal ocean models and other domains (Sea Ice, Atmosphere, Wave, Inland Hydrology, ...); 

 CC CoP ANNUAL MEETING 2023 │ 39



End users of ocean forecast guidance

Mariners, e.g.

• Pilots of ships to navigate into ports safely and 

efficiently based on tide, current forecasts

NWS Coastal Flood StatementUnder keel clearance management system

Storm surge forecasters, e.g.
• NOAA Weather Forecast Offices (WFOs) to generate 

flood forecasts during winter storms

• NOAA Ocean Prediction Center (OPC) for operational 
extratropical coastal storm surge forecasts



Supporting Modeling Applications Priorities 

Bathymetry from surveys and available source is basis for model development (boundary 
conditions) - First step to better assess information gaps and needs to improve coast and ocean 
models; 

Observations (stations, field surveys, and satellite altimetry and imagery) to support and constraint 
the models. These observations are used for referencing and skill assessment.

National Bathymetric Source
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How do you access BlueTopo? 

BlueTopo is the compilation of the nation's best available bathymetric data

https://nowcoast.noaa.gov/ https://registry.opendata.aws/noaa-bathymetry/ 

https://nowcoast.noaa.gov/
https://registry.opendata.aws/noaa-bathymetry/


Support our NOAA partners:
Coastal ocean models & Inland-Hydrology Coupling

• The intersection points between NWM Segments and the 
SCHISM land boundary are determined.

• NWM flows are directly imposed based on the 
streamflow of the intersecting segments

• One-way coupling at the moment, from NWM to SCHISM

Moghimi et al, AGU 2019
Hurricane Irene, 2011 Delaware Bay region

An ocean-to-creek three-dimensional model results including river discharges and 
precipitation for predicting the impact of Hurricane Irene (2011) zoomed in Trenton, 
NJ region.  (see Ye et al. 2019; Zhang et al. 2020 and here).

Extra inundation (up to 2 m) due to 
simultaneous coastal and river flooding.Total Water Level above the ground.

OCS’ Coast Survey Development Lab:

● Initiated and advancing the flexible Total Water Level solution (Storm surge + River discharge + precipitation), introduce the 
ocean-to-creek 3D modeling system using SCHISM and to support our NOAA partners to utilize the OCS developed technology

● Implement and upgrade the highest resolution global tide and surge operational forecast system using ADCIRC and provide 
coastal boundary conditions to our NOAA partners 

https://doi.org/10.1016/j.ocemod.2019.101526
https://link.springer.com/article/10.1007/s10236-020-01351-x
https://coastaloceanmodels.noaa.gov/coupling/data/02_inland_coastal/irene2011_nwm.html


Project name: Develop next-generation dynamic, real-time wind-wave based, computationally 
efficient, probabilistic storm surge forecast

Support development of the next-generation NHC’s PSurge 

On-Cloud On-Demand Hurricane Surge Workflow - 
prototype developed at OCS 

Kickoff of the Bipartisan Infrastructure Law Joint 
OCS/ NHC Project (Feb 2023)

Participant in-person from left: Liujuan Tang (NOS/OCS), Lisa Bucci 
(NWS/NHC), Saeed Moghimi (NOS/OCS), LTJG Alexandria Andonian 
(NWS/NHC), Heather Nepaul (NWS/NHC), Laura Alaka (NWS/NHC), 
Cody Fritz (NWS/NHC) and Soroosh Mani (NOS/OCS).



Coastal Ocean Modeling at 
Coast Survey

Teams Products and Services Model Geographic 
Domain

Operational 
Forecast System 
(OFS)

Hindcast, nowcast and forecast guidance of 
water levels, currents, salinity, and water 
temperature

Three Dimensional 
(3D)

Specific ports 
and bays

Storm surge 
modeling

Forecast guidance of total water levels, 
inundation, and currents

Three  & two 
Dimensional (3D & 2D)

Global
Ocean Basin

VDatum Tidal datums and spatially varying 
uncertainty

Two Dimensional (2D) Regional / 
Basin

Dissemination Integrate data and information across NOAA 
and other federal agencies via web mapping 
services and map viewer

All of above



Modernization
Regional Modeling Approach for US coverage:
1.West Coast (completed)
2.Alaska state-wide model (2024)

3.Hawaii & Pacific Islands (2026)

4.Atlantic/Gulf/Caribbean (2028)

Depth 
(m)

VDatum Models Coverage and Plans



Operational Forecast Systems

NOAA operational models for U.S. coastal waters & Great Lakes

17 OFS in Operation

Hydrodynamic models:
FVCOM (unstructured)
ROMS (curvilinear )
SELFE (unstructured)

 2001- present

Model evaluation 
Skill Assessment

Procedure:
Definition
Model development
Operation
Enhancement

WCOFS
Data assimilation 
ROMS regional application



Storm Surge Modeling
Products and services

Operational
• Surge & Tide Operational Forecast System (STOFS)

○ Two-dimensional global (STOFS-2D-Global)
○ Three-dimensional coastal storm surge including 

inland hydrology extremes  (STOFS-3D-Atlantic)

Pre-Operational
• Surge & Tide Operational Forecast System

○ Three-Dimensional Guidance System for Pacific 
Ocean  (STOFS-3D-Pacific)

Research and development
• Development of the next-generation NHC’s PSurge
• Automated on-demand unstructured mesh generation 

(OCSMesh)
• UFS-Coastal Coupling Application
• Sensitivity of the coastal ocean to bathymetry 

Three-Dimensional 
SCHISM based Coastal 
storm surge including 
inland hydrology extremes 
(STOFS-3D-Atlantic)

https://github.com/noaa-ocs-modeling/OCSMesh
https://github.com/oceanmodeling/ufs-coastal/tree/feature/coastal_app


Bathymetry

Model engine: ADCIRC 

● Driven by GFS

● 4 cycles/day; 6 hour nowcast, 7.5 day forecast water 
levels: tides, surge, combination

● Grid resolution: coastal resolution at least 1.5 km 
globally, up to ~30-120 m for US coasts, AK, HI

https://registry.opendata.aws/noaa-gestofs/ 

#Nodes:
- Operational: ~13M

STOFS-2D-Global 
In partnership with University of Notre Dame

   Model engine: SCHISM 

● Driven by GFS, HRRR (Atm + precip) and NWM

● 1 cycle/day; 24 hr nowcast, 2 day forecast water 
levels, currents, temperature and salinity

● Grid resolution: ~2-7 km in ocean; 50-200 m in main 
channels; down to <10 m in small streams & levees

https://registry.opendata.aws/noaa-nos-stofs3d/ 

#Nodes: ~2.7M

STOFS-3D-Atlantic
In partnership with Virginia Institute of Marine Science

Surge & Tide Operational Forecast System (STOFS) -

                                            Latest upgrade on WCOSS2 (Jan 2023) 

View output:
nowcoast.noaa.gov

 
https://polar.ncep.no

aa.gov/estofs/

cera.coastalrisk.live 

https://registry.opendata.aws/noaa-gestofs/
https://registry.opendata.aws/noaa-nos-stofs3d/
http://nowcoast.noaa.gov/
https://polar.ncep.noaa.gov/estofs/
https://polar.ncep.noaa.gov/estofs/
https://cera.coastalrisk.live/


STOFS-3D-Atlantic v1.1.0 DescriptionSurge and Tide Operational Forecast System (STOFS) 

The goal is to obtain extended coverage and improved skill, 
both at basin-scale and along the US coast and estuaries. Utilizing 
the unstructured SCHISM, to allow for 3D simulation providing 
water surface elevation, surface current, temperature and salinity 
to users.

STOFS-3D-Pacific (pre-operational) 

 STOFS-3D-Pacific topobathy (graphic by Rachel Tang) 

In partnership with Virginia Institute of Marine Science and Columbia 

River Inter-Tribal Fish Commission

● Project team is being assembled 
● The 1st version of the SCHISM model setup is being 

implemented.

STOFS-3D-Alaska (research and development) 

In partnership with Virginia Institute of Marine Science, Columbia 

River Inter-Tribal Fish Commission and Oregon State University

STOFS-3D-Pacific topobathy (graphic by Rachel Tang) STOFS-3D-Alaska general area (graphic from NowCoast) 
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DEM Data

Hurricane 
Wind Swath

Two Validated 
Existing Mesh

Calculate Region of 
Impact

Calculate the extend 
of domain

Subset Both Meshes

Mesh Buffer RegionInterpolate DepthsComputational 
Mesh

On-Demand Cloud-based Hurricane Surge Workflow



Data driven unstructured mesh generation

CUSP + NHD
    Shoreline

Levees and 
shoreline 
feature 
database

Topobathy 

Florence 2018
• Wind swatch contours are in red 
• Impacted area in green

Automated mesh subsetting from a 
validated mesh /or/ regenerate mesh



Driver

Model: WW3

Model: HWRF
(data only)

Model: ACIRC

Model components
▪ HWRF

▪ ADCIRC

▪ WW3

Driver ConnectorModel

NUOPC components

Original name of CoastalApp: 

ADC-WW3-NWM-NEMS

NSEModel development (COASTAL Act)

1st iteration 
completed in 2018
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https://github.com/GM-Ling/ADC-WW3-NWM-NEMS
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Current status - CoastalApp



Sneak Peek



Future - UFS-Coastal (IIJA/BIL partnerships)
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OCS Leads the NOS/OAR/NWS partnership to develop the UFS-Coastal coupling Infrastructure

https://github.com/oceanmodeling/ufs-coastal/tree/feature/coastal_app 

https://github.com/oceanmodeling/ufs-coastal/tree/feature/coastal_app


UFS-Coastal and NextGen: Two-way coupling possible scenarios !?                                         
Food for thought
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NextGen-
Hydrology 

module

NUOPC Cap

CMEPS
Mediator

NextGen - 
Coastal  
module

NUOPC Cap
UFS-Coastal-

OCN

NUOPC Cap

CMEPS
Mediator

UFS-Coastal-
OCN

NUOPC Cap

NextGen

NUOPC Cap
BMI Cap

1) UFS-Coastal to be connected to NextGen 

modules to exchange information similar to 

Coastal Act project.

2) UFS-Coastal and NextGen 

connection through NUOPC cap that 

wraps entire NextGen.
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NOAA Office of Coast Survey has been the 
nation’s nautical chart-maker since President 
Thomas Jefferson requested a hydrographic 
survey in 1807. 

NOAA National Ocean Service
Office of Coast Survey

Questions!?

Thanks for your attention!



S
ae

ed
.M

og
hi

m
i@

no
aa

.g
ov

References:
● Coleman P Blakely, Guoming Ling, William J Pringle, María Teresa Contreras, Damrongsak Wirasaet, Joannes J Westerink, Saeed 

Moghimi, Greg Seroka, Lei Shi, Edward Myers, Margaret Owensby, Chris Massey, Dissipation and Bathymetric Sensitivities in an 
Unstructured Mesh Global Tidal Model, 2022,  Journal of Geophysical Research: Oceans, e2021JC018178

● Mani, Soroosh; Moghimi, Saeed;Cui, Linlin;Wang, Zhengui;Zhang, Joseph Y.;Lopez, Jesse;Myers, Edward;Cockerill, Tim;Pe’eri, Shachak; 
On-demand automated storm surge modeling including inland hydrology effects, 2022,  NOAA technical memorandum NOS CS 52, 
https://repository.library.noaa.gov/view/noaa/47926 

● Huang, W., et al. (2021), Compounding factors for extreme flooding around Galveston Bay during Hurricane Harvey, Ocean Modell., 158, 
101735, https://doi.org/10.1016/j.ocemod.2020.101735.

● Knutson, T. R., et al. (2010), Tropical cyclones and climate change, Nat. Geosci., 3(3), 157, https://doi.org/10.1038/ngeo779.
● Ye, F., et al. (2020), Simulating storm surge and compound flooding events with a creek-to-ocean model: Importance of baroclinic effects, 

Ocean Modell., 145, 101526, https://doi.org/10.1016/j.ocemod.2019.101526.
● Ye, F., et al. (2021), A cross-scale study for compound flooding processes during Hurricane Florence, Nat. Hazards Earth Syst. Sci., 21, 

1,703–1,719, https://doi.org/10.5194/nhess-21-1703-2021.
● Zhang, Y., et al. (2020), Simulating compound flooding events in a hurricane, Ocean Dyn., 70, 621–640, 

https://doi.org/10.1007/s10236-020-01351-x.
● Moghimi, S., E. Myers, S. Pe’eri, Y. J. Zhang, and F. Ye (2021), Forecasting compound floods in complex coastal regions, Eos, 102, 

https://doi.org/10.1029/2021EO210604. Published on 16 November 2021.
● S. Moghimi; A. Van der Westhuysen; A. Abdolali; E. Myers; S. Vinogradov; Z. Ma; F. Liu; A. Mehra; N. Kurkowski. Development of an 

ESMF Based Flexible Coupling Application of ADCIRC and WAVEWATCH III for High Fidelity Coastal Inundation Studies. J. Mar. Sci. 
Eng. 2020, 8, 308. https://doi.org/10.3390/jmse8050308. 

● S. Moghimi, S. Vinogradov, E. Myers, Y. Funakoshi, A.J. Van der Westhuysen, A. Abdolali, Z. Ma, F. Liu. Development of a Flexible 
Coupling Interface for ADCIRC Model for Coastal Inundation Studies. NOAA technical memorandum, NOS CS 41, 2019, 
https://doi.org/10.25923/akzc-kc14.

● Mani, S., Calzada, J. R., Moghimi, S., Zhang, Y. J., Myers, E., & Pe’eri, S. (2021). OCSMesh: a data-driven automated unstructured mesh 
generation software for coastal ocean modeling. Tech. rep., Coast Survey Development Laboratory  (U.S.). 
https://doi.org/10.25923/csba-m072

https://repository.library.noaa.gov/view/noaa/47926
https://doi.org/10.1016/j.ocemod.2020.101735
https://doi.org/10.1038/ngeo779
https://doi.org/10.1016/j.ocemod.2019.101526
https://doi.org/10.5194/nhess-21-1703-2021
https://doi.org/10.1007/s10236-020-01351-x
https://doi.org/10.1007/s10236-020-01351-x
https://doi.org/10.1029/2021EO210604
https://doi.org/10.1029/2021EO210604
https://doi.org/10.3390/jmse8050308
https://doi.org/10.25923/akzc-kc14
https://doi.org/10.25923/akzc-kc14
https://doi.org/10.25923/csba-m072
https://doi.org/10.25923/csba-m072


Phases Action items Coupling modes Expected time

Phase 1 1. OWP develop and validate the first version of NextGen
2. NOS develop and validate the first version of ufs-coastal 

Stand alone model 
development

2024

Phase 2 1. NextGen developes BMI data models to import NOS coastal 
ocean models to enable one-way coupling from ufs-coastal to 
NextGen

2. The ufs-coastal to develop CDEPS NUOPC data wrapper to 
enable one-way coupling from NextGen to ufs-coastal

3. The ufs-coastal team to support NextGen team in designing 
NextGen NUOPC cap / BMI connection

One-way coupled 2025

Phase 3 1. NOS team will support OWP to start implementing NUOPC 
connectivity to BMI system

2. Basic testing of two way exchange among ufs-coastal and 
NextGen will be done

3. Prototype testing of the two-way coupled system
4. Preoperational testing of the two-way coupled system  

Two-way coupled 2026 and beyond (in 
accordance with 
NextGen and 
ufs-coastal milestones)

Coastal ocean models and Inland-hydrology Coupling 
(for BIL/CIFIM) - draft



National Unified Operational Prediction Capability (NUOPC) Layer:

Driver

Connector

Mediator

Model

NOAA Unified Forecast System
ESMF/NUOPC Coupling Elements



Coastal Act
Coastal ocean models & Inland-Hydrology

Credit: OWP presentation on September 28, 2022, Coastal Act 2022 annual meeting 
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http://www.youtube.com/watch?v=uqoWOnP2EN4


BREAK-OUT GROUPS
Priority Activities for Coastal Coupling



LUNCH BREAK
We will resume at 1:30 PM CT
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http://www.youtube.com/watch?v=tJ7dB8U9114


BREAK-OUT GROUPS
Best Practices and Opportunities for Transitions
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http://www.youtube.com/watch?v=JmPgWUd896g


FACILITATED 
DISCUSSION 



The Year Ahead
LAURA REAR McLAUGHLIN • MAY 24, 2023
Branch Chief, Stakeholder Services Branch, NOAA/NOS/CO-OPS



Upcoming CC CoP Activities 



Upcoming Events



Opportunities for Action



Thank You!
LAURA REAR McLAUGHLIN • MAY 24, 2023
Branch Chief, Stakeholder Services Branch, NOAA/NOS/CO-OPS



THANK YOU!
Join us again tomorrow at 9:00 AM CT


