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Coastal Resilience

» Restoration to pre-hazardous event conditions
* Preventative action is more cost effective p

The left photo is by Unknown and is licensed under CC BY-SA-NC

The right photo is by Unknown and is licensed under CC BY-SA-NC
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Regular Waves

* Single frequency

e Sinusoidal

Irregular Waves
* Multiple frequencies
Occurin nature Resultant ‘

This figure in College Physics: OpenStax by Rice Un sed under CC BY-SA-NC
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Wave Linearity

* Linear region * Ursell Number
* Simple sinusoid e Dimensionless
* Nonlinear region * Dictates movement

e Skewed

Sinusoidal

H = wave height
h = average water depth
A = wavelength
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Shields Parameter

* Velocity that initiates sediment movement

* Dimensionless

T = shear stress

pPs = sediment density

p = fluid density

g = gravity

D = average sediment diameter
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Recent Research

* Wave height has a significant effect on the
thickness of near-bed movement

Direction of travel A

Wave length

Wave height
Calm sea level ___|_._

Crest Trough
Wave Frequency Wave Period

The number of wave crests The time required for the wave
passing point A each second crest at point A to reach point B




Recent Research

* Examined sediment transport in rip currents

* Found almost half of the sediment was transported in the
bottom 10% of the flow 3

This photo by Unknown author is licensed under CC BY-SA-NC
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Dr. Weaver's Recent Research

e Sediment transport under different wave conditions
* PIV analysis and time lapse videography
e Ursell numbers > 90 = sediment movement onshore
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Time-lapse Video - 3 Seconds

e VVolume of sand calculated in each panel to determine
onshore or offshore sediment movement
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Panel 5: Regular




Particle Image Velocimetry

* PIV is accurate enough to be viewed as “ground truth" (4

Coordinate Line

Typical PIV Frame




Obijectives

e Better understand cross-shore
sediment transportation

« Measure the thickness of the
active bed
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Timestack Images

* Coordinate line over wave period of 3.8 seconds







Panel 7 Regular

Time Averaged Velocity over 1/100th of Second, Panel 7 Reg
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Sliding Window

Original

Smoothed
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Time Averaging

Velocity Time Averaged over 1/10th of a second
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Automated Process: Pixel Intensity

eak

y

_, )
o5t Max
il - derivative

1/ temr—

10 20 30 40 80 60 70 B0 80 100 110







3-D Velocity Plot

Pixel Intensity

50

40

Distance Along Line ( Pixels)



Automatic Lines

Panel 4: Regular, sliding window




Calculating Active Bed Thickness

* Bed vs. Active Bed

* Accounting for the extent of light penetration into the
bed




Denoising

Original
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Plotting Active Bed Thickness

Panel 7: Irregular — Bed Outline




Shields Parameter vs Active Bed

Shields Parameter is highest when the crest passes

Irregular Panel 9
Frame Mumber
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Future Research

 Correlate pixel intensity with velocity
e Calculate a flux rate based on wave characteristics

* Compare to Ursell number
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