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NOPP - Hurricane Coastal Impacts Program

10 NOPP teams
• Meteorological forcing

• DEMs and land cover

• Wave buoy obs

• Shore based obs

• Remote sensing

• 3 modeling teams 
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Goal: End to end prediction from tropical cyclone 

meteorological forecasts to impacts on land

• Improved understanding and predictability of hurricanes and their 
impacts on land
• Flooding

• Coastal Breaching

• Erosion

• Property Damage

• Infrastructure Damage
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• Pre-landfalling forecasts of up to 3 
hurricanes per year in 2022-24

• Ian was our 2022 event

• Idalia, Lee in 2023, so far….



Components

1. Meteorology
• Typically use - NHC Best Track & forecasts → parametric TC model

• NOPP project – Navy COAMPS-TC, 4 km dynamic gridded model

2. Tide + Surge + Wave model
• ADCIRC + SWAN

• ADCIRC + WWIII  (NOAA)

3. Dune Overtopping & Morphology change models
• 1D Xbeach – Jessica Gorski

4. Damage model
• HAZUS – Flood Hazard Import Tool – FEMA

• Considerable ongoing work to catalogue damage and build ML damage models
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2. Tide / Surge / Wave Model

EGOM-RT_v20b Mesh
• 2.2M nodes

• ADCIRC+SWAN ~1hr / 5 day 

• 1024 processors at Pittsburg Super- 
Computer Center



2. Tide / Surge / Wave Model
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2. Tide / Surge / Wave Model



Initial Conditions – needed every forecast cycle (6 hrs)

1. Dynamic TC meteorology model (e.g., COAMPS-TC) – from MetGet
• Estimate initial conditions, plug into model and allow model to adjust dynamically 

over initial time period

2. Surge / Wave model (e.g., ADCIRC+SWAN)
•  requires spin up (tides, meteorological, fluvial forcing) to create initial condition

• extra-tropical applications – string together initial 6 hrs of several previous 
meteorological model forecast cycles

• TC applications – do the same? 
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Initial Conditions – needed every forecast cycle (6 hrs)

first 6 hrs of each COAMPS-TC forecast cycle
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Initial Conditions – needed every forecast cycle (6 hrs)

first 6 hrs of each COAMPS-TC forecast cycle              skip initial ?? hrs of each COAMPS-TC forecast cycle
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Initial Conditions – skip first 4 hrs of each COAMPS-TC cycle
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Wave Results - ADCIRC+SWAN vs ADCIRC+WaveWatch3

ADCIRC + WW3 ADCIRC + SWAN
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Simulated & Observed Water Levels, Hurricane Ian

September 27 – September 29, 2022

White line: 
COAMPS-
TC storm 
track 

Grey line: 
NHC storm 
track



ADCIRC Maximum Water Levels vs Observed High Water Marks & Gauge Peaks



1D Transects (4023)

Jessica Gorsky, talk after next

3. Dune Overtopping & Morphology – 1D XBeach



3. Damage Model
HAZUS level 1 Damage Assessment - 0928 12Z forecast



Hurricane Ian
HAZUS level 1 Damage Assessment - 0928 12Z forecast



Conclusions
• COAMPS-TC performed well for H. Ian compared to other dynamic TC models

• Use of dynamic TC models to force hydrodynamic response requires care, particularly 
related to initial conditions. Skipping 4 hrs in each COAMPS-TC cycle provided a 
reasonable representation of the storm for surge and wave modeling.  Not clear how 
general this is – (seemed to work for H. Idalia in 2023).

• Rich wave observational data set, wave model predictions of bulk parameters were 
encouraging.  Systematic differences between Hs in WWIII and SWAN wave models.

• Water levels were reasonably well predicted, both for drawdowns and surge / 
inundation

• Damage estimates from HAZUS are quite low versus values reported in the media.  
These do not include waves.  Further work ongoing w HAZUS & other damage 
estimation procedures.

• Exploring COAMPS-TC 21-member ensemble for probabilistic results – see poster by 
Nashid Mumtaz – COAMPS-TC Ensemble Driven Storm Surge Simulations for H. Ian
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