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NOAA’s Coastal Ocean ReAnalysis (CORA) is a 
collaborative, community-based model effort

CORA: Background
What is CORA?

● Bridges gaps in coastal long term water 
level observations, providing 44 years of 
hourly water level and wave data at native 
mesh nodes and interpolated onto a 500m 
resolution grid. 

● Includes a coupled model of ADCIRC and 
SWAN, forced by ERA5 reanalysis data.

● Assimilates long-term water level 
observation records to improve 
performance.
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Cloud Optimization

CORA-GEC

● Gulf and East Coast uses HSOFS Mesh (~1.8 million 
nodes)

● 44 years of hourly data along the coast, including 
within bays, estuaries, and coastal river mouth 
entrances

● Full model output is ~70 TB 
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Data Processing & Cloud Optimization
● Original data had a chunk size of ~1.8 GB which was leading to slow access times 
● Rechunked the underlying netCDF to manageable chunk sizes 
● Leveraging Kerchunk (to create virtual zarr representations) and intake catalogs  (to provide aggregations)
● Much faster access time for both extracting a time-series and the entire grid
● Interpolation to 500-m grid: inverse distance weighted interpolation using surrounding nodes from triangular 

mesh 
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Cloud Optimization
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CORA Data Availability

● V1 & V1.1
● Intake Catalogs (YAML)
● Native grid (fort.14)
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CORA Data Availability

Model output available as  
● Native Grid (1.8 million nodes)
● 500m Grid (1.1 million cells)



8National Oceanic and Atmospheric Administration   |   National Ocean Service   |   Center for Operational Oceanographic Products and Services   |   www.tidesandcurrents.noaa.gov 8

CORA Data Availability

Native Grid (yearly netCDF): 
● Hourly water level (~119 GB)
● Daily max water level (~110 MB)
● Wave direction (~119 GB)
● Significant wave height (~119 GB)
● Peak period (~119 GB)

500m Grid (daily netCDF)
● Hourly water level 

Zarr: 
● Aggregations 

 
Native Grid: ~20TB of data; ~5TB per variable
500m Grid: ~3.5 TB of data (hourly water level) 
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CORA Derived Products (500m Grid)

Product Description Status 

Daily Maximum Water Level Highest water level in every 
calendar day for all 500m 
grid cells 

Complete; post to NODD 
pending 

Monthly Statistics (mean 
sea level, mean high higher 
water, mean low lower 
water, variance, maximum)

Uses a low pass filter to 
remove high frequency 
variability; cells must be wet 
for two weeks per month 
with no more than a 3-hour 
gap

Draft approved, processing 
final this week 

Peaks over Threshold Calculated in half foot 
increments over MHHW 
(8301 EPCOH) 

MHHW datum calculation in 
progress: Computed the % wet for 
each node, using 95% threshold. 
MHHW. 
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CORA’s impact: 
Spatially continuous high tide flooding outlooks
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NOAA’s Monthly High Tide Flooding (HTF) model/outlook

Data-driven Subseasonal to Seasonal (S2S) Prediction

Daily likelihoods (probability of threshold exceedance) 
for each day up to 12 month lead time.

Astronomical Tide 
Predictions 

SLR Trend Relative to a  
flood threshold

Monthly distribution 
of non-tidal residual

Persistence, previous 
monthly anomaly

Astronomical Tide 
Predictions 
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NOAA’s Monthly High Tide Flooding (HTF) model/outlook

Only at tide gauges
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● Move from point (tide gauge) to 

gridded product using data from 

NOAA’s Coastal Ocean Reanalysis 

(CORA)

○ Build regional demonstration 

in the southeast

○ Develop website display and 

functionality through 

stakeholder engagement

Grid Resolution

500 meter 
grid resolution

Goal: Community-level HTF predictions



16National Oceanic and Atmospheric Administration   |   National Ocean Service   |   Center for Operational Oceanographic Products and Services   |   www.tidesandcurrents.noaa.gov 16
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Latitude, Longitude

Goal: Community-level HTF predictions
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How accurate are CORA-derived 
HTF predictions?

● HTF predictions from CORA similar to 
those from tide gauges

● Same events captured

● Cases of overprediction and 
underprediction both visible,
qualitatively minimal



18National Oceanic and Atmospheric Administration   |   National Ocean Service   |   Center for Operational Oceanographic Products and Services   |   www.tidesandcurrents.noaa.gov 18

How accurate are CORA-derived 
HTF predictions?

Accuracy of daily highest water level predictions

● Average change in CRPS for CORA input 
is a 4% increase (performance reduction)

● Largest average change in the Northeast, 
7% increase

● Some stations show smaller CRPS (better 
performance) for CORA input

Continuous Ranked 
Probability Score
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Demonstration of high-res HTF predictions around Charleston

Barrier island communities 
may have different HTF 
probabilities on bay- and 
ocean-facing sides

Local HTF risk could be 
different than that from the 
closest tide gauge

CORA enables the delivery of 
community-level HTF 

decision-support information. 
Next step: scale up!



20National Oceanic and Atmospheric Administration   |   National Ocean Service   |   Center for Operational Oceanographic Products and Services   |   www.tidesandcurrents.noaa.gov 20

Thank you!

● CORA Data on NODD

● GitHub Repositories
● CORA: Coastal-Ocean-Reanalysis-CORA
● Monthly HTF Outlook: 

Seasonal_High_Tide_Flooding_Prediction

karen.kavanaugh@noaa.gov | matthew.conlin@noaa.gov 
kelly.knee@tetratech.com | cheryl.morse@tetratech.com 

Additional Resources:

https://github.com/NOAA-CO-OPS/CORA-Coastal-Ocean-ReAnalysis-CORA
https://github.com/NOAA-CO-OPS/Seasonal_High_Tide_Flooding_Prediction
mailto:karen.kavanaugh@noaa.gov
mailto:matthew.conlin@noaa.gov
mailto:kelly.knee@tetratech.com
mailto:cheryl.morse@tetratech.com

