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Island of Guam

PROBLEM
Past studies (FEMA &

USACE) concluded
that tropical cyclone
response and
mitigation measures
developed for U.S.
mainland populations
often are ineffective or
Inappropriate for island
environs.
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Island Cyclone Preparedness Issues (Islands Task
Force Report, Dec. 2001, Interagency Coordinating

Committee on Hurricanes)

Cultural, Behavioral, and Special Population
Issues

Public Shelter Issues
Transportation Issues
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OBJECTIVES:

To acquire coastal hydrodynamic and meteorologic da ta
under cyclone and high- wind conditions in island
environments.

To use these data to better understand the physics of
coastal waves, water levels, and low-level winds in these
environments.

To incorporate this understanding toward improved
analytic and computer-aided models for application to
cyclone hazard mitigation studies.

To contribute these results to improved emergency
management tools and procedures for islands.
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Field Coordinators —
Stan Boc -
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Coordination/Partnering

N[@YAVAN

NWS

USGS

University of Hawalii

SCRIPPS

PRIMO (Pacific Risk Management Ohana)
National Park Service

University of Guam

PAC I00S
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Wave Measurements Over Reef

Wave incident
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Coastal wave processes

Investigated include:
Hurricane Fernanda, Oahu, 1993

Reflection

Refraction

Dissipation mechanisms
Surf-beat
Wave-generated currents

Wave set-up over reefs
(ponding effect)
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PILOT Ongoing Field Activities

Field Sites
Guam
* |[pan Reef
Oahu, Hawall
e Mokuleia
Saipan

* Laulau Bay

St. John, VI
* Reef Bay

e South facing
shore

St. Croix, VI

e East Northeast
facing shore

US Army Corps of Engineers

Coastal and Hydraulics Laboratory - ERDC
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Why Hawaii?

Although tropical cyclones
do not affect Hawalii as
frequently as Guam,
Hawali experiences
periods of moderate winds
of prolonged duration and
large swells during the
winter season which offers
greater opportunity for fri T ! s
data capture. e b, : "’I
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Hawall Study Location — Mokuleia,
Aweoweo Beach Park

Kimball Millikan
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Hawall Study Location — Aweoweo
Beach Park

Large Waves, High Winds

Wide Reef = Good
Measurements

Significant Wave Setup
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Notable Results, Hawalli

The steep reef face and shallow reef flat cause wav e energy to reduce
by 94 % within 40 m of the reef edge for observed w  ave heights as
large as 2.5 m. Almost zero incident swell energy IS propagated to the
nearshore.

Setup is highly correlated with the incident signif icant wave height
(0.97), and setup amplitudes scale at 0.35-0.39 tim es Hsig measured
off the reef in 10m depth

Comparisons between surface elevation spectra from on (D5) and off
(D9) the reef show an increase In the infragravity  to sub-infragravity
band (1 x10-4<f<1x10-2Hz)energy. The inc rease of infragravity
and the absence of swell-band energy on the reef du  ring offshore
swell-wave events, suggest that infragravity energy IS generated on
the reef in a similar manner to lower frequency set  up. The infragravity
and sub-infragravity energy appears to be bound to the incoming swell
groups; however, fluctuations in this band are 180 O out of phase with
those on the reef.
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Virgin Islands - Hurricanes

St. John
* Reef Bay
e Southern exposure
e V shaped bay
* Rubble reef
SHOALS survey
e Summer 09 deployment

St. Croix
North Shore
East Northeast exposure
Narrower reef with lagoon
SHOALS survey
Summer 08 deployment

US Army Corps of Engineers Coastal and Hydraulics Laboratory - ERDC




St. John, Virgin Islands
Reef Bay
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Reef Bay
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Instruments Deployment on Reef Flat
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