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NOAA currently applies both the fast and efficient surge model SLOSH(probabilistic guidance) and 

state-of-the-art ADCIRC(deterministic guidance). However, neither of these modeling systems at 

NOAA has been configured with wave effects or specific focus on island environments.

Background
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ADCIRC 
(EC2001 mesh)

SLOSH 
(P-Surge basins)



To extend the presentoperational surge forecastingcapability from mild-sloped 

coastal areas such as the US East and Gulf of Mexico coasts to steep-sloped areassuch 

as Caribbean and Pacific islands, and study the contribution of waves. Identify models 

or techniques to transition to bh!!Ωǎ National Hurricane Center and local WFOs.

www.nhc.noaa.gov/climo

Objective

www.caricoos.org
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Puerto Rico/USVI: Model selection

ωUND: ADCIRC+SWAN
ωNCEP/USACE: ADCIRC+WW3
ωNHC: SLOSH+SWAN
ωUPR:BOSZ/FUNWAVE/XBeach
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Unstructured, 2,733,258 nodes (min res: 50 m)

Curvilinear grid (min res: 90 m)



Regional hindcastcases

Sandy 2012
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Irene 2011
(Tropical storm)

Georges 1998
(Cat 4)



Cross-reef cases (Rincon, PR)

(1) DatawellWaverider(33 m, 2D wave spectrum)
(1) Nortek AWAC (18 m, 2D wave spectrum)
(2) Ocean Sensor Systems Pressure Sensor (6.54 m, 3.33 m)
(1) Teledyne Sentinel ADCP (10 m channel)

DWR

AWAC
ADCP

Press. Sens.
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Input/Validation Data Collection

Å Atmospheric inputςParametric vortex models, CFSR, WRF model simulations

Å Bathymetry - 1/3-1 arc-sec NOAA Tsunami Inundation DEMs, NOAA benthic map classifications 

Å Observations- CO-OPS tidal data, NDBC buoys, CariCOOSstations (>2011), WeatherFlowwinds
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Credit: L. Aponte



Case 1: ADCIRC vs. SLOSH
H. George (1998), Cat 4ςAsymmetrical vortex model

ADCIRC (wind only)

ADCIRC+SWAN

SLOSH (wind only)

SLOSH+SWAN

Run time  = 11.2 h

(12 proc)

Run time  = 35 min 

(1 proc)

Run time  = 14.9 h

(540 proc)

Run time  = 55 min

(540 proc)
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Case 1: Surge ςSLOSH, impact of waves
H. George (1998), Asymmetrical vortex model
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Superstorm Sandy: Waves with CFSR winds

Hs (m)

Tp (s)

Dir (0N)

Hs (m)

Case 3: WW3 Wave field results
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Sensitivity: Tides & atmospheric effects

S2 Constituent (Amplitude) S2 Constituent (Phase)

ADCIRC Tidal 

forcing only

ADCIRC 

Tide+Atm

ADCIRC Tidal forcing only

ADCIRC Tide+Atm
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H. Irene: Tropical Storm at landfall
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Significant wave height difference between freq range 0.029-10 Hz and 0.05-1 Hz

Sensitivity: Wave model freq. range



Sensitivity: Effect of triad interactions
H. Irene: Tropical Storm at landfall
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Effect of triads on surface elevation, freq range 0.029-10 Hz

Difference in surface elevation just around 0.05 m, but effect is clearly 

driven by reef and shallow features


