Spatial wave field characteristics

JOHANNES GEMMRICH ERICK ROGERS JIM THOMSON
University of Victoria, Naval Research Laboratory, Applied Physics Laboratory-UW
Victoria, BC Stennis Space Center, MS Seattle, WA,

gemmrich@uvic.ca

ANDREY PLESKACHEVSKY, SUSANNE LEHNER

German Aerospace Centre (DLR), Bremen, Germany

Summary: A Strong wave field variability present in open ocean, coastal
ocean and partially ice covered ocean
A can be addressed with different methods
A need to address definition of dominant wave
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(Original) motivation:
Non-stationarity of wave field affects rogue wave statistics

Assume wave height time series v~
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What about spatial inhomogeneity of wave field?



Methods (remote sensing): TerraSARX (DLR) <%

@ No wind Q Specular @ very diffuse
- &~ » scattering
! \. component "
smooth surface slightly rough very rough
no radar echo strong radar echo

A Sunlight independent (active sensor)  Empirical algorithms for retrieval of
A Signal penetrates the clouds A significant wave height

A 1.25m resolution A wind speed
A Swath width: 30 km (M. Bruck 2015; A. Pleskachevsky 2015)




Methods (in-situ): SWIFT , waveglider
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Methods (model): WAVEWATCH-lIl®@model (NRL)

N v.eN=2 S=30+SustSnia
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N = spectral density of wave action

C = propagation speed Sds — Sor T Soot + Sce

k= wave number
" = relativeradialwave frequency —
= wave direction new

A polar stereographic grid, ~16 km resolution

A ice source function S, by NRL (Rogers & Zieger, 2014)
A thin ice: Visco-elastic model (Wang & Shen, JGR, 2010)
A thick ice: "turbulence under ice" dissipation (Ardhuin, pers. com.)
A ice concentration and thickness: Navy implementation of CICE
A winds: operational analyses (NAVGEM)



Results:

2 case studies in open ocean (North Pacific, Station P)
1 case study in coastal ocean (Hecate Strait, BC coast)
2 case studies in partially ice covered ocean (Beaufort Sea)



Open ocean (1): remote sensing H, and wind speed
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black: WW3 model results/input
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magenta: wave buoy measurement




Waves interacting with wind-induced inertial currents

Significant wave heights, offshore NE Pacific See Gemmrich & Garrett, JPO 2012
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Open ocean (2): remote sensing H, and wind speed
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Latitude [N]

Record size, open ocean (1).

H [m], 01-Jan-2015 Wind speed [m/s]
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Record size, open ocean (2).

Hs [m], 05-Jan-2015
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Record size
Open ocean 1
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Open ocean (1): dominant wave length, and direction

A Im] (k-2D), 01-Jan-2015
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Open ocean (2): dominant wave length, and direction

A [m] (k-2D), 05-Jan-2015
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Open ocean: dominant wave length, and direction T record size
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What is the dominant wave length ?

2015-01-05, 03:30,50.03N, 145.12W, dx=2.5m
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Latitude [N]

Apk [m] (k-2D), 05-Jan-2015
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What is the dominant wave length ?
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Latitude [N]

Coastal ocean: remote sensing H, and wind speed

H_[m], 12-Feb-2010
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2010-02-12, 1

H, variability
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Coastal ocean: dominant wave length and direction

A]Dk [m], 12-Feb-2010
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Beaufort Sea, partially ice covered (Aug 3): Model H,
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Partially ice covered:
remote sensing H, and wind speed

H_ [m], 03-Aug-2014
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remote sensing

Partially ice covered:

dominant wave length and wave direction
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Beaufort Seapartially ice covered
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Beaufort Sea, decaying wave event: H, and wind speed
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Beaufort Sea, decaying event. remote sensing dominant wave
length and wave direction

D I almost double over 50km
WWa3: too short waves, no spatial variability
direction correct. incl. variability

Numbers: WW3 model results



