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Background

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.
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Objective

To extend the present operational surge forecasting capability from mild-sloped
coastal areas such as the US East and Gulf of Mexico coasts to steep-sloped areas such
as Caribbean and Pacific islands, and study the contribution of waves. Identify models

or techniques to transition to NOAA's National Hurricane Center and local WFOs.
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Implementation/Tools

* Modelers upload data via FTP to central server

*  (Cl works with modelers to make all data CF-compliant

* User interface enables exploration of catalog and graphics for all projects
* Directdata access available via TDS (OPeNDAP and HTTP)

*  Visualization via Python-based SCI-WMS for graphic display of data

* Handles structured, staggered and unstructured grids

* Facilitate collaboration across various institutions
* Enable exploration, presentation and archive of

* Provide community access and tools to the COMT
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e UND: ADCIRC+SWAN
NCEP/USACE: ADCIRC+WW3
NHC: SLOSH+SWAN

UPR: BOSZ/FUNWAVE/XBeach
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* Atmospheric input — Parametric vortex models, CFSR, WRF model simulations
* Bathymetry- 1/3-1 arc-sec NOAA Tsunami Inundation DEMs, NOAA benthic map classifications
* Observations - CO-OPS tidal data, NDBC buoys, CariCOQOS stations (>2011), WeatherFlow winds

WRF-ARW-3.7.1 2 km Grid Model - PRVI (Model Run 19980921_122)
10m Wind Speed and Direction (knots) for 1998-09-21-12:30 local time
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Case 1: ADCIRC vs. SLOSH

H. George (1998), Cat 4 — Asymmetrical vortex model
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Case 1: Surge — SLOSH, impact of waves

H. George (1998), Asymmetrical vortex model
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WRF-ARW-3.7.1 2 km Grid Model - PRVI (Model Run 19980921_12Z)
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Energy [m %/ Hz]

Jan 14, 2013, 04:30 LST
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Cl'Web-based map view S asa

Rapid exploration of model output from large scale to local

Inter-comparison of models regardless of grid or domain
* Time series comparison across models available for any point within domain via OGC
WMS GetFeaturelnfo requests
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Transition to Operations

First-ever Maximum of Maximums (MOM) surge hazard database
produced for Puerto Rico, using coupled SLOSH+SWAN. To be
used for evacuation planning and response.
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Conclusions

Island environments such as Puerto Rico have highly-detailed
coastline features, best resolved with unstructured meshes.

Including wave effects has a clear impact on total surge levels, but
magnitude is location-dependent.

The 3rd-gen wave model is a computationally-expensive component
of the forecastsystem. For real-time operational applicationmore
efficient parameterized methods are being pursued.

The Cl modelrepositoryand web-based map view enables rapid
explorationand comparison of model outputfrom large scale to
local.

R20: First-ever Maximum of Maximums (MOM) surge hazard
database produced for Puerto Rico, using coupled SLOSH+SWAN. To
be used for evacuation planningand response.




