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Building a Coastal Inundation Capability Framework

NOAA’s Center for Operational Oceanographic Products & Services

Challenges:

● Our coast are increasingly at risk of coastal inundation from 
rising seas and more frequent and intense storms owing to 
our changing climate.

● No extant capability that provides comprehensive, reliable, 
authoritative data, information regarding future coastal 
inundation risk while incorporating all causative components 
across multiple time horizons and spatial scales. 

● No comprehensive point of access to this information, or 
decision-support services that adequately translate science 
into decision making on the status, rates, patterns, 
predictions, and projections of  coastal flooding and related 
physical and socio-economic risks.



Inundation Services 
on the Weather-Climate 
Continuum

NOAA’s Center for Operational Oceanographic Products & Services

Geographic Scale: 
Regional to Global
with Timescales

Water Level  
Monitoring 
(Quicklook)

Weekly

High Tide 
Flooding 
Bulletin

Seasonal

The State of High 
Tide Flooding 

Outlook

Annual

National Climate 
Assessments (NCA5) 

SLR Projections

Decadal to Centennial

● The current suite of NOS High Tide Flooding & water level prediction products on the weather 
to climate continuum are disconnected.

● Products are limited to NOAA tide gauges.



Coastal Inundation & Climate Timescales

NOAA’s Center for Operational Oceanographic Products & Services

● NOAA envisions a centralized, integrated, operational 
framework of coastal inundation information and service 
delivery. 

● This capability will produce and deliver authoritative, easily 
accessible data and products complemented by tools, 
applications, and nationally consistent decision-support 
services that enable all communities to advance the 
resilience of the Nation to coastal inundation now and in 
the future.

● White Paper used to guide the work to be completed on BIL 
Provision 3 Seasonal to Annual Outlook

https://cpo.noaa.gov/Initiatives/Climate-Risk-Areas-Initiative/Coastal-Inundation-Capability-Framework


BIL Provision 3: Seasonal to Annual Outlooks

● Making infrastructure resilient against the 
impacts of climate change and extreme 
weather.

NOAA’s Center for Operational Oceanographic Products & Services

● Enabling the prediction of sea level 
anomalies between tide station 
observations. 

● Seasonal to sub-seasonal projections. 



NOAA Services to improve with BIL funding:

● Baseline climatology and monitoring 
● Subseasonal to annual outlooks

NOAA Inundation Services Anticipated with BIL Funding

NOAA’s Center for Operational Oceanographic Products & Services

What NOAA currently provides: 

● Real-time inundation info (observations and 
monitoring), and predictions out to one week 

● Prediction of sea level rise decades out,up to the next 
century at tide gauges

EVACUATE PROTECT ADAPT



Anticipated White Paper Inundation Products from BIL 
Funding

NOAA’s Center for Operational Oceanographic Products & Services

Data Product Line Description

Baseline Climatologies Mean and extreme still water and freshwater (waves and rainfall) through National 2-D gridded 40 year 
climatology and associated probabilities ever 500m. 

Trends and Monitoring Historical up to real time coastal flood monitoring and reporting of magnitude and frequency of mean and 
extreme water level (Integrate/total water not capable under IIJA).

Attribution of Patterns & 
Processes

Detection/Attribution of primary modes of variability by starting at tide gauges with the potential to move 
towards gridded model output/altimeter every 500m. Focus on the attribution of the causes leading to 
coastal flooding. 

Sub-Seasonal to Annual 
Outlooks

Integrated Monthly-to-annual outlook of the probabilities of coastal inundation through likelihood of day 
and frequency of still water at tide gauges and gridded ~every 500m. 



Current HTF & Coastal Inundation Service Gaps By Timescale
Spatially Resolved High 
Tide Flood  
Info (500m)

Spatially Resolved High 
Tide Flood  
Info (500m)

Obs-based Forecasts/ 
Outlooks/Projections N/A N/A

Spatially Resolved 
Forecasts/ Outlooks/
Projections

N/A N/A

Decision Support 
Framework   
(i.e. Dashboard)

Maps and Visualizations
(i.e. SLR Viewer)

Past Baseline 
Conditions/ 

Climatologies

Trends, Monitoring, and 
Attribution

Real-time/ Nowcast Subseasonal Seasonal to Annual Decadal to Century 

Service Available Service Limited Service Gap



5 Year Plan: HTF & Coastal Inundation Services with BIL
Spatially Resolved High 
Tide Flood  
Info (500m)

Spatially Resolved High 
Tide Flood  
Info (500m)

Obs-based Forecasts/ 
Outlooks/Projections N/A N/A

Spatially Resolved 
Forecasts/ Outlooks/
Projections

N/A N/A

Decision Support 
Framework   
(i.e. Dashboard)

Maps and 
Visualizations
(i.e. SLR Viewer)

Past Baseline 
Conditions/ 

Climatologies

Trends, Monitoring, 
and Attribution

Real-time/ Nowcast Subseasonal Seasonal to Annual Decadal to Century 

Service Available Service Limited Service Gap
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Current BIL Initiatives

● Filling gaps between observations 

● Modeling water level observations 
every 500 meter along the coast -
including bays, estuaries, and 
coastal river-mouth entrances.

● Creating access to authoritative 
information across all U.S. States 
and Territories, regardless of 
location. 

● Results contribute to 5th National 
Climate Assessment

https://www.globalchange.gov/nca5


Applying Enhancements

● Increased accuracy through a probabilistic 
method of predicting sea surface anomalies. 

● Providing data between the observations: 500 
meter resolution at the coast, and 2500m 
resolution further offshore - in line with model 
output resolution. 

● Creating a mesh of historical data and 
climatologies builds the framework for future 
projections between NWLON stations

NOAA’s Center for Operational Oceanographic Products & Services
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The Power of Observation
● Data is gathered from 97 stations within the National 

Water Level Observation Network.

● Decadal projections used to calculate annual 
High Tide Flooding (HTF) events are enhanced by 
integrating updated Sea Level Rise (SLR) 
Scenarios outlined in the 2022 U.S. Interagency 
Sea Level Rise Technical Report. 

● Updated methodology enhances the way sea 
level rise scenarios can be visualized alongside 
high water marks, observed water levels and 
minor high tide flooding thresholds. 

https://tidesandcurrents.noaa.gov/nwlon.html
https://api.tidesandcurrents.noaa.gov/dpapi/prod/
https://oceanserviceeus2-dev.azurewebsites.net/hazards/sealevelrise/sealevelrise-tech-report.html
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The Geospatial Advantage
● Moving away from a static PDF report…

● And stepping into the world of interactive GIS-based 
visualizations!

● National Outlook, regional summaries, decadal 
projections, and inundation thresholds in one place!



NOAA’s Center for Operational Oceanographic Products & Services

Bringing Data to Life
● Dense text become organized attribute tables. 
● Impact graphics show the ways high tide 

flooding can impact regional landmarks. 
● Dynamic visualizations show decadal projections for regional high tide flooding based on updated sea level 

rise scenarios.
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FY23-24 Development
● Integrating high tide flooding statistics in 

the Coastal Inundation Dashboard. 
● Combining annual outlooks with seasonal

High Tide Flooding Bulletin forecasts.

● Develop a 500m resolution coastal grid to predict 
potential high tide flooding between tide stations.

● Integrated models & observations to predict 
future conditions.

https://tidesandcurrents.noaa.gov/inundationdb/
https://oceanservice.noaa.gov/news/high-tide-bulletin/


Planning a 5 year Strategy 

● Localized sea levels vary due to 
changes in the land along the coast. 
The Global Navigation Satellite 
Systems (GNSS) and synthetic aperture 
radar (SAR) are two satellite-based 
observing techniques that will play an 
important role in monitoring vertical 
land motion (VLM) through BIL.  50-60
CORS will be co-located near NWLON 
stations to improve VLM monitoring 
throughout our Nation.

● Working with NASA and NOAA OAR PSL, GFDL, and 
GLERL to expand global  experimental sea level 
anomaly forecasts to tide stations, and eventually 
to a grid system to predict flooding and extremes 
between tide stations. 

NOAA’s Center for Operational Oceanographic Products & Services



The Center for Operational Oceanographic Products & Services

Summary of Expected Improvements in 5 Years

● Establishment of an authoritative and nationally 
consistent suite of inundation data for hazard 
planning & mitigation.

● Model & observation integration to 
understand present and future coastal 
inundation risk.

● Providing data between tide stations with 
500m geospatial grids. 

● Universal accessibility of data to better serve 
underrepresented communities. 

● Continuous user & stakeholder engagement 
for better product development. 



The Center for Operational Oceanographic Products & Services

Questions?
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