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Measuring waves in the surf-zone

> Wave b rea k| ng types: = Skewed, asymmetric
& / wave plunging in the
> Spilling L hore break

» Plunging
» Non-breaking

» Follow the life cycle of a wave
»Shoaling
» Breaking
» Broken

» Automatically detect wave breaking type
»Measure wave morphometric properties
»Quantify how wave breaking type affects coastal erosion




Click on the stations NOAA Buoy
| below for data 44014
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Location &
Platform

US Army Corps Field Research Facility
Duck, North Carolina

Wilmington
(Cape Fear)




Velodyne HDL-32E

Rotation rate: 10 Hz
Horizontal FOV: 360°
Vertical FOV: 41.3°
Wavelength: 903 nm
Nominal range: 70 m
Firing time: 46 psec
700,000 laser shots/sec
Up to 10,000 returns/sec

144.2mm

.68INn.
OVERALL HEIGHT

Instrument

TWO @.156 LOCATING FEATURES
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Elevation (m)
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Spilling Wave
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Spilling Wave
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Plunging Wave
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Plunging Wave

15

g
_
QO 6
g
D 8
m e

15
4 10

)‘O 5

g Sf?or -10

P,
Sttiop, 5 25
(m)
T4
5 ﬁ(
| ALY

=0 o /"

= & .

O I

w -8 ——

| | | | | | |
25 -20 15 -10 5 0 5 10

Cross Shore Position (m)

15



Plunging Wave
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Elevation (m

Plunging Wave
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Morphometric properties

» Mean sea surface
» Wave height

» Upslope

» Downslope

> Wave Period
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Plunging Wave
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Cross Shore Position (m)

Wave Angle

Cross-shore wave speed (m/s)
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Next Steps

» Other morphometric properties: upslope, downslope, skewness, asymmetry, wave period
» Find waves of different breaking types and calculate wave statistics for comparison

» Find common properties and develop classification scheme

» Plunging breakers: find void shape/size
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Data Processing

Problem: Returns from spray .
are confused with the surface '.-



Data Processing

Solution: Bin returns in the
cross-shore direction and find
lowest returns




Data Processing

Final product: spray removed
and smoothed surface




Data Processing

Laser 16, Frame 3732
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Data Processing

Elevation (m)

Cross Shore Position (m)



Data Processing
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