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Observations — Duck, NC

Duck, NC
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Raw Image sequence (0.75Hz) 60 sec mean Image (0.75 Hz)
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Observation Stations
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Tidal flows — New River Inlet, NC

Wave-Averaged Radar Backscatter
11-May-2012 19:16:03 UTC
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Tidal flows — New River Inlet, NC

Wave-Averaged Radar Backscatter
08-May-2012 07:12:18 UTC
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bathymetry
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Afray, Wave rose (September 7-17, 2010)
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Rip currents — summary results

 Rip currents were persistent during
low tides and extended several surf
zone widths offshore

* Rip current obliquity was primarily
driven by alongshore wind stress

* Rip current imaging is dependent on
cross-shore wind stress

1
400 600
x (m] Haller et al., “Rip current observations via marine radar”,

Invited Technical Paper: J. Waterway, Port, Coastal, and Ocean
Return Intensity Engineering, 140(2), 115-124, 2014.
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Effect of cross-shore wind stress

cross-shore
velocity
(m/s)

X-shore
wind
stress
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How are rip currents imaged?

Oregon State University




How are rip currents imaged?
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L agrangian Coherent Structures

60 s Mean Radar & Currents time =1 min

10-Sep-2010 01:00:00 EST

Reniers et al., “Rip-current pulses tied to Lagrangian
coherent structures”, GRL, Vol. 37, 2010




Effect of current divergence and strain on surface roughness

ON 0u] oON S

Conservation of wave action: En = k; 3%, 0 k
Relaxation approach: N = Ny(k) + N(x, k, t)

Action anomaly due to currents: N (x k) =1
cj dx; 0k;

Rascle et al., “Surface roughness imaging of currents shows divergence and strain in
the wind direction”, J. Phys. Oceanogr., August, 2014.
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Effect of current divergence and strain on surface roughness

au dv du 0Jv
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Rascle et al., “Surface roughness imaging of currents shows divergence and strain in
the wind direction”, J. Phys. Oceanogr., August, 2014.
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Effect of current divergence and strain on surface roughness

Current deformatlon Sketch of the Mss response as function
type deformation of the wind direction

(1) divergence D
(2} strain S¢

(3} vorticity V

(4) shear 5h

(5) alongfront current L TT H =(3)+(4)

(6} crossfront current H»4>{ ={1)+{2)

» Mean squared slope response to vorticity Is zero
« Mean squared slope response to shear is zero

* Mean squared slope response to divergence & strain Is nonzero
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Rip current deformation tensors

Divergence \orticity
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Hill’s Vortex deformation tensors

Hills Spherical Vortex Analytical Shear
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Rip + Vortex pair deformation tensors

Rip Current Numerical Divergence Rip Current Numerical Shear
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Conservation of wave action (more complete):

Similar to Lyzenga (2010) Figure 8 Equilibrium
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Curvature spectrum for Hill’s vortex

Similar to Lyzenga (2010) Figure 12 phi=180 deg ;=

: & _ Transect - wavelength ~ 3.2 cm, phi = 180 deg
Onshore |H | ol N S
waves _ o V
0 R 40 20 0 20 40 60 80

-80 60 40 -20 0 20 40 60 80 )
X (m) x (m)

Similar to Lyzenga (2010) Figure 12 phi = 0 deg

} {rad/m)

Offshore
waves

-80  -80  -40  -20 0 20 40 60 80
% (m)




Rip current remote sensing
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