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End users and stakeholders
• Mariners, e.g.

• Pilots of ships to navigate into ports safely and 
efficiently based on tide, current forecasts

NOAA Coastal Flood Statement Under 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
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Our workflow
Planning, research, development, operation and maintenance of the 
NOAA National Ocean Service storm surge modeling portfolio including:

• Research and development; 
• Research-to-operation (R2O); 
• Operational implementation and support; 
• Regular upgrades and maintenance;
• Dissemination

Internal and with 
academic partners via:
COASTAL Act, COMT, 
NRESS, NOPP, NWI, 

COMIT, etc.

Vetting the 
models and 

implementing 
them for operation 

Surge Operation

Guidance
Hindcast

S-1xx
S-4xx

Risk Maps

VDATUM

Research & Development R2O Implementation, 
Operation & Support

Dissemination

End Users

Community

Regular upgrades
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NOS Storm Surge Modeling Team
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 in 2023 (STOFS-3D-Pacific)

Research and development
• Hurricane Storm Surge On-Demand (Cloud / HPC)
• Automated on-demand unstructured mesh generation 

(OCSMesh)
• Coastal Ocean Model Coupling Application (CoastalApp)
• Sensitivity of the coastal ocean to bathymetry 

The three-Dimensional Coastal storm surge including 
inland hydrology extremes (STOFS-3D-Atlantic). Part 
of model domain in the Lower Mississippi region. a) 
and b) overlaying of river network on model mesh. 
Red line is the 10m topography contour.
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NOS Storm Surge Modeling Team
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 in 2023 (STOFS-3D-Pacific)

Research and development
• Coastal Ocean Model Coupling Application (CoastalApp)
• Hurricane Storm Surge On-Demand (Cloud / HPC)
• Automated on-demand unstructured mesh generation 

(OCSMesh)
• Sensitivity of the coastal ocean to bathymetry 

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

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://cera.coastalrisk.live/
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NOS Storm Surge Modeling Team
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 by early 2023 (STOFS-3D-Pacific)

Research and development
• Enhancing Northern Pacific Ocean Modeling
• COASTAL Act: Named Storm Event Model
• Hurricane Storm Surge On-Demand
• Automated on-demand unstructured mesh generation 

(OCSMesh)

NowCoast visualization of the three-Dimensional 
Coastal storm surge including inland hydrology 
extremes (STOFS-3D-Atlantic) – Lower Mississippi 
region 
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STOFS-3D-Pacific in development
The goal is to obtain extended coverage and improved skill, both at basin-scale and along the US coast and 
estuaries. Anchoring the modeling is high-resolution implementation of the unstructured-grid code SCHISM, to 
allow for 3D modeling and support S-111 surface current model forecast guidance.

Ports of the Pacific, colored by size 

Islands without 
ports shown 

in blue

In partnership with Virginia Institute of Marine Science 
and Columbia River Inter-Tribal Fish Commission
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NOS Storm Surge Modeling Team
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 in 2023 (STOFS-3D-Pacific)

Research and development
• Coastal Ocean Model Coupling Application (CoastalApp)
• Hurricane Storm Surge On-Demand (Cloud / HPC)
• Automated on-demand unstructured mesh generation 

(OCSMesh)
• Sensitivity of the coastal ocean to bathymetry
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Provisioning, Workflow and Data Access
Hurricane Surge On-Demand – Cloud / HPC implementation

Mesh generation Setup modelHurricane info Run model

Hurricane name & year
[& optional inputs]

Workflow 
Manager

Infrastructure 
Managers

S3 for static data S3 for resultsDynamic (transient) data

ECS/HPC ECSECS ECS/HPC

Visualization

ECS

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

https://www.ansible.com/
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Workshops and community engagement

● UN Global Geospatial Information Management (UN-GGIM) workshop Kiribati, Tarawa (Nov 
2022)

● Integrated Marine Geospatial Information Management held in conjunction with the launch of 
the Joint IHO-Singapore Innovation and Technology Laboratory (October 2021)

● International workshop (building capacity effort) under the IHO South West Pacific Hydrographic 
Commission (SWPHC) for educating Pacific Island communities on navigation products & services 
that NOAA provides (Sep 2021)

● Workshop for the Coast Survey Navigation Managers and the Navigation Response Teams on 
how to use the model products (Summer 2021)

● Planned NOAA National Weather Service trainings for Weather Forecast Offices (WFOs) along 
the Atlantic

● Organizing a “Coastal Ocean Modeling in Support of Marine Navigation and the Blue Economy” 
session at AGU and AMS

mailto:Saeed.Moghimi@noaa.gov
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It takes a village to raise a child …

Industrial and cooperative partners
● UCAR
● Spatial Front Inc

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

● Oceanic and Atmospheric Research
○ Great Lakes Environmental Research Laboratory

● U.S. Geological Survey
● U.S. Environmental Protection Agency

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

○ South-West Pacific Hydrographic Commission
● United Nations 

mailto:Saeed.Moghimi@noaa.gov
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Thanks for your attention !
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NOS Storm Surge Modeling Team
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 in 2023 (STOFS-3D-Pacific)

Research and development
• Coastal Ocean Model Coupling Application (CoastalApp)
• Hurricane Storm Surge On-Demand (Cloud / HPC)
• Automated on-demand unstructured mesh generation 

(OCSMesh)
• Sensitivity of the coastal ocean to bathymetry 

https://github.com/noaa-ocs-modeling/CoastalApp

mailto:Saeed.Moghimi@noaa.gov
https://github.com/noaa-ocs-modeling/CoastalApp.git
https://github.com/noaa-ocs-modeling/CoastalApp
https://github.com/
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NOAA Unified Forecast System &
Coastal ocean modeling 

15

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

Numerical Weather 
Model(s)

Inland Hydrology 
Model

Wave Model

Product
EndUserCoastal Ocean 

Model(s)

Sea Ice

Implemented
In development/testing or 
future capability 

https://github.com/noaa-ocs-modeling/CoastalApp

mailto:Saeed.Moghimi@noaa.gov
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Coastal Ocean Coupling Application (CoastalApp)

https://github.com/noaa-ocs-modeling/CoastalApp

https://github.com/noaa-ocs-modeling/CoastalApp
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CoastalApp Automated regression testing

Current Status:
• 14 tests are implemented 

(from component level to 
atm-> ocn <--> wav)

• Executed on Hera-RDHPCS
• Are being tested on other 

infrastructures (in Germany 
and academic partners)

• Tests for FVCOM and 
SCHISM are to be included   
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