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MOTIVATION: Inundation in the Pacific Islands

.....

)

o

> 4
-

i

2V
> & SE S

Atoll Islands are low-lying, with
much of the land area < 3 m above
mean sea level

Atoll Islands are vulnerable to a range of
inundation hazards generated by
atmospheric and oceanographic

processes, including typhoons and
tropical storms and far-field generated
swell

—

Source: Hoeke et al 2013
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MAJURO ATOLL: Marshall Islands

64 ISLANDS
Area: 9.7 km?
Mean elevation: 3m
Population: 28000

Majuro Atoll
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FLOODING EVENTS

Super Typhon Paka 1997 Eose

2013 SH Storm source: Ford et al. 2018 (Nat.H)
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IMPORTANCE DIRECTIONAL SPECTRUM
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MOTIVATION: Probabilistic assessment of coastal flooding
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1) SUPER-POINT
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IMPORTANCE DIRECTIONAL SPECTRUM

26 June 2013

2013 SH Storn
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IMPORTANCE SUPER POINT
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2) SPECTRAL PARTITIONING

o Why GitHub? Enterprise Explore Marketplace Pricing Sign in ‘ Sign up ‘

metocean / wavespectra @ Watch 18 KsStar 29 ¥Fork 15
<» Code Issues 2 Pull requests 0 Projects 0 Security Insights
Branch: master v | wavespectra / wavespectra / Find file | History WAV E S P E CT RA @) Me_r:Egmcusean
J,. jorgeperezg added back changes to plot.py Latest commit dsc1efa 20 days ago
R ok ot o OPEN SOURCE LIBRARY FOR PROCESSING
g 26 days ago

i core black ormating 26 days ago OCEAN WAVE SPECTRA ON PYTHON
e ok fomering i FROM METOCEAN SOLUTIONS (NZ)

i output black formatting 26 days ago
I specpart Renaming package 2 years ago
Bl _init_.py changed logo, python2.7 support, and contact 26 days ago
Bl plot.py added back changes to plot.py 20 days ago
El specarray.py limited plot capabilities with python2 instead of breaking bug 26 days ago
E specdataset.py added method to select site based on lon lat 22 days ago

https://github.com/metocean/wavespectra/
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2) SPECTRAL PARTITIONING
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WW3 Watershed Algorithm,
o o o Hanson and Philips 2009
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2) SPECTRAL PARTITIONING: Sea + Swells
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2) SPECTRAL PARTITIONING: Swells
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3) SWELL IDENTIFICATION

Snakes search algorithm

DISTANCE = f(AHs,ATp, ADir, ADspr, AGamma)

D= \/a * (He — He—1)? + b * (Tpe — Tpe—1)* + ¢ * (Diry — Dirg_1)? + d * (6¢ — 6spre—1)? + e * (yp — Ve-1)?
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3) SNAKES
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3) SNAKES
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4) SNAKES PARAMETERIZATION
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4) SNAKES PARAMETERIZATION
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5) LINK TO WEATHER CONDITIONS

FINDING THE LINK BETWEEN PRESSURE CONDITIONS AND THE
SWELL PARAMETERS FOR EACH WAVE FAMILY

longitude: 171°, latitude: 7°, time: y1993t02012
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PCs 4= 12 Swell Parameters
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Algorithm from Portilla 2012

Storm-Source-Locating Algorithm Based on the
Dispersive Nature of Ocean Swells
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CONCLUSIONS

* IMPORTANCE OF AGGREGATING SPECTRAL
INFORMATION AROUND THE STUDY ATOLL TO INCLUDE
ALL SOURCES OF WAVE ENERGY

* NECESSITY TO CORRECTLY SIMULATE THE TIME
EVOLUTION OF EVERY SWELL

* NEED OF EMULATE THE SWELL CHARACTERISTICS
BASED ON THE ATMOSPHERIC SYSTEM THAT
GENERATES THEM
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