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What is the NOS Coastal Ocean Modeling Program?

Center for Operational Oceanographic 
Products and Services

• System hardening operational validation
• Operation, Maintenance and Routine 

Updates
• Product Development and Service 

Delivery
• Liaise with NWS on HPC Allocation

Office of Coast Survey
• Development and Testing 
• OFS Feature Enhancements
• Routine updates
• Product Development
• Storm surge/inundation

Integrated Ocean Observing System
• COMT 
• Regional Association product 

development and code support

National Geodetic Survey
• VDatum
• Geodetic reference frame 

Portfolio
Manager



Requirements for Ocean Predictions at the Coast

oceanservice.noaa.gov
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As populations and economic activities increase, there are challenges that our coastal communities face including coastal storms and flooding to port congestion, navigation hazards, and habitat loss. These challenges dictate what NOS prioritizes for its ongoing initiatives:

Safe and efficient transportation and commerce: helping decision makers along the coast make the best choices for their communities. Ships move $1.5 trillion worth of products in and out of U.S. ports every year. Every ship moving in and out of U.S. ports relies on navigation charts and water level information that NOS alone provides. All mapping, charting, and transportation activities and infrastructure are founded on a reliable, accurate national coordinate system. NOS is solely responsible for maintaining that system, which provides more than $2.4 billion in potential annual benefits to the U.S. economy. Businesses in the maritime community rely on NOS for a range of decisions, from how much cargo to load to choosing the safest and most efficient route between two points. They use NOS data, tools, and services to plan seasonally for ship schedules to service global trade more safely and efficiently as significantly larger vessels transit through U.S. ports as a result of the Panama Canal expansion.
Preparedness and risk reduction: Coastal communities represent a major economic engine for the United States. Immediate and potentially life-threatening events such as hurricanes, as well as long-term issues like high tide flooding, are real challenges to coastal communities. NOS brings a unique range of information and capabilities to help communities prepare for, respond to, and recover from these events. For example, NOS maintains the nation's network of coastal tide and water level sensors to provide real-time data that supports accurate weather forecasts, coastal storm and flood predictions, and tsunami warnings. NOS provides data and tools that enable businesses and coastal communities to better plan for and mitigate risk from changing conditions. The agency provides information and data to protect human health and coastal economies with early warnings of harmful algal blooms and other threats. Every year, NOS responds to natural disasters and more than 150 oil and chemical spills in U.S. and state waters, which damage environments and disrupt economies. As the authoritative resource for science related to marine debris, oil, and chemical spills, NOS provides responders with the information they need to understand the severity of a spill and where it will travel.
Stewardship, recreation, and tourism: The United States boasts some of the most important natural, cultural, and historical resources in the world—not just on land but under the water as well. The value of the U.S. coastal tourism and recreation industry in 2009 was $62 billion. NOS plays a critical role in protecting and promoting access to these special coastal and marine places. NOS is entrusted with the responsibility to manage a network of underwater parks encompassing more than 600,000 square miles of coastal, marine, and Great Lakes waters. Across all national marine sanctuaries, about $8 billion annually is generated in local economies from activities like commercial fishing, tourism, and recreation. NOS also partners with states to manage national estuarine research reserves, a network of 29 coastal sites designated to protect and study estuarine systems. The reserves reflect the rich diversity of environments along our coasts and Great Lakes, and provide places for education, recreation, and boosting local economies. 

Container ships under the Fred Hartman bridge in Houston. 
A Rescue Boat searches for stranded people in downtown Kingfisher, Oklahoma in 2007. People were rescued when flood waters rose and stranded them. Credit: Marvin Nauman/FEMA photo (Source: https://www.fema.gov/media-library/assets/images/51679) 
Narragansett Bay National Estuarine Research Reserve.





Storm Surge and Inundation (2D)
• Extratropical Surge + Tide Operational Forecast System (ESTOFS)
• Computes surge with tides for forecasting and for coupling to Nearshore Wave Prediction System
• NOS developed using ADCIRC

• Coastal resolution up to ~80-120m, GFS forcing, 6-hr nowcast followed by 180-hr forecast
• Atlantic operational October 2012, Pacific operational June 2014, Micronesia operational February 2018, 
Global (below) expected operational October 2020
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Hurricane Surge On-demand Forecast System (HSOFS): https://www.weather.gov/sti/coastalact_surgewg 

If you don’t have information, can get water levels via ESTOFS models



National Operational Framework (3D)
• Forecast guidance for high priority ports and 

approaches to ensure safe and efficient 
navigation to head of tide (high-resolution 3-D 
forecast guidance of total water levels, currents, 
water temperature and salinity)

• Water levels for under keel clearance
• Currents for USCG right-of-way decision-making 

and pilot maneuverability
• Establish modular infrastructure to enable other 

types of forecasts – “national backbone”
• Ecological, water quality modeling (EFR, NWI)
• Search and rescue, particle trajectory 

applications (USCG, NOS ORR)
• All models meet an accepted standard of 

performance and stability



NOS engagement with external partners
Community Ocean Modeling:

● ROMS
○ 5 coastal OFS in operations and 1 in development are ROMS based

● FVCOM
○ 4 coastal OFS in operations and 2 in development are FVCOM based

● ADCIRC
○ Global ESTOFS is scheduled for operations in 10/2020. VDatum tide modeling

Coastal Ocean Modeling Testbed:
● Mission: To use applied research and development to accelerate the 

transition of scientific and technical advances from the coastal ocean 
modeling research community to improved operational ocean products and 
services (i.e. via research to operations and also operations to research).



NOS engagement with external partners
NOAA Hurricane Supplemental 
● Leveraging Flooding priority to 

○ Fund community development and operational testing of coastal ocean modeling capabilities 
in the Southeast

○ Fund community development and operational testing of coupling software capability

OTTI/JOTTI
● Support from NOAA/OAR to 

○ Develop and implement an FVCOM ice capability in the Great Lakes
○ Implement an FVCOM based HAB capability in Lake Erie

Coastal ACT, NOAA Water Initiative, JTTI, COMT
● Coupled surge-wave-hydrology hindcasting of hurricane events
● Enhanced capabilities of ADCIRC to couple with National Water Model
● High resolution, high-fidelity storm surge modeling capabilities
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NOS Models are being integrated into the Unified Forecast 
System Strategic Implementation Plan

Water Quantity: 
Inundation/Storm 

Surge

Water Quality: 3D 
Circulation/biogeoch

emistry/HAB

Credit: D. Snowden



Commercial cloud as a platform for coastal ocean model 
development

Credit: D. Snowden
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This graphic shows a high level concept for a cloud sandbox we began thinking about a few years ago: Can the cloud be an efficient transition tool enabling tighter collaboration between federal and non-federal partners?

Goals of the NOS Cloud Sandbox
Accelerate transition from research to operations by creating a cloud based environment that emulates the operational environment of the National Weather Service supercomputer
Increase the capability of NOS to transition models from research to operations 
Need for researchers outside of NOAA to access the system and for NOS model operators (CO-OPS and OCS/CSDL) to access the system. These two communities have different IT security risk postures and this project will begin to outline the different requirements for addressing these risks.
Encourage community development of ocean models by enabling software engineering best practices - such as distributed version control, and continuous integration testing.
Develop tools and best practices to ensure computational costs are allocated to various projects appropriately and that costs for major system functionality are well understood (e.g. data ingest/egress v.
cycle time).




Coastal Coupling initiatives

Community -based Coupled Coastal Modeling 
in Support of Total Water Prediction
● Mission:

○ To enable 
● Coupling of models across the coastal zone 
● Actionable information provided to stakeholders 

in accessible and user-friendly formats
● Accelerated national coverage of integrated 

water prediction capabilities

Credit: C. Dean, AGU Fall Meeting 2019



Data Assimilation

ROMS 4DVAR within Marine JEDI (Funded by FY19 Hurricane Supplemental)

Forecast 4D-Var EnKF …

State Model Covariance Observations

ROMS

Object-Oriented Prediction System (OOPS)

UsesAbstract Building Blocks

Generic Applications

Credit: H. Arango, Rutgers



2 Coastal Applications Teams within the SIP of the UFS

Water Quantity  (2D)

● Storm Surge and Coastal Inundation

National Backbone of Coastal 
Information (3D)

● Safe and efficient navigation
● Integrated water prediction (water 

quality)
● Environmental monitoring and 

emergency response
● Biogeochemical and ecological 

forecasting



Questions?


	National Ocean Service
	What is the NOS Coastal Ocean Modeling Program?
	Slide Number 3
	Slide Number 4
	National Operational Framework (3D)
	NOS engagement with external partners
	NOS engagement with external partners
	NOS Models are being integrated into the Unified Forecast System Strategic Implementation Plan

	Commercial cloud as a platform for coastal ocean model development�
	Coastal Coupling initiatives
	Data Assimilation
	2 Coastal Applications Teams within the SIP of the UFS
	Questions?

