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Synthetic Storm
Generation

— Generate Large-scale population of
synthetic storms (Bloemendaal et al,, 2020)
to expand statistical sample.

Historical Data
Acquisition

— Atlantic Storm Track and
Parameters.
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*Corresponding author e-mail: jsknowle@ncsu.edu — Considers only storms that directly

impact study site by:
— Max Sustained winds (>29m/s)
— Min Storm Lifetime (>24 hours)

@ Introduction & Motivation ~ Within Study Radius (<100km)

Synthetic Storm Parameter Comparison at Mexico Beach

Background

e Storm surge, an increase in water levels above tides, is \

the leading cause of damage by hurricanes and other

coastal storms (0.5m to 3m).

“Extreme Storm Tides” are those that cause water

levels exceed 3m caused by major hurricanes. -

Extreme storm tides are: T
o Difficult to predict | high tide -
o Require lots of data meanses ‘fi:'zl : | |
o Computationally expensive

Impacts from extreme storm tides are devastating.

~ Dissimilarity Based
Modeling

— GOAL: Efficiency Modeling using a Maximum
Dissimilarity Algorithm (MDA)
— 6 Storm Parameters (Max Winds, Min Pressure,
Radius of Max Winds, Min Distance, Heading
Direction, & Forward Speed)
— Uses high-resolution ADvanced CIRCulation
modeling (ADCIRC) to determine storm tides
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storm tide = storm surge +tides
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Structural Failure Max Wind Speeds within 100km (m/s) using a Symmetric Vortex Model for winds
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— Generate a hew cluster of storms with | 2

Critical Utility Failure parameters similar to the previous peak.

e Downed Electricity
e Water/Wastewater
Plants
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Research Questions

e What storm parameters/combinations influence extreme storm tides?
e What is the worst possible storm tide at a specific coastal location?
e How will future climate conditions affect the worst possible storm tide at a specific coastal location?
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Objective:

To Build a Framework to Identify The Extreme Storm Scenario (“The Worst-Possible Storm”) Synthetic Storm Parameter Comparison at Mexico Beach The "Storm"
5 B, — The peak extreme storm
scenario, including its ‘ideal’
parameters, is identified.
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