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What is an internal wave?
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What is an internal wave?

7 Aug 2010
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Shroyer, 2010



The need for monltormg

Gooseneck
8 barnacle larvae

Crab larvae
Moss animal larvae

9%— Common
¥ barnacle larvae

e Important for mixing
and transports

Pineda, 1998

e Understanding the fate of tracers (larvae,
nutrients, etc.)

* |Internal waves are intermittent and affected by
many oceanographic processes.



Surface expression of IWs

Surface currents
create convergences
and divergence.

Visible in remote sensing




Internal wave observations are
everywhere!

Atlas of Oceanic Internal Solitary Waves (http://www.internalwaveatlas.com)



North Pacific Ocean examples




Ramp et al., 2004

Tide-bathymetry
Interaction




Tide-river plume
Interaction

Nash and Moum, 2005
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The difficulty in monitoring

e Satellite pass infrequent
e Rough environment
e Biological growth

Video remote sensing is an alternative...



Single camera view point

Use shore-based
video cameras

Pawlowicz, 2003

Propagates
onshore ~15 cm/s

Potential for
monitoring?
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Use shore-based
video cameras

Pawlowicz, 2003

Propagates
onshore ~15 cm/s

Potential for
monitoring?

Collaborative in-situ + video sensing experiment




Collaborative experiment

Vancouver
Island

Columbia River

Heceta Bank




Collaborative experiment
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Collaborative experiment

oastal
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Argus system

e Multiple cameras

e Permanent installation
(‘92 - present)

e Beach processes

e Added offshore camera
(2010)

http://cil-www.coas.oregonstate.edu/



* 3 separate images
* |ncreases field of view
e Camera orientation




oastal

Argus system
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In-situ measurements

Temperature
/CT sensor

€9 ocr

* August, 2011

e 20and 10-m
moorings
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e 5ssampling



Combined picture
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Science perspective: 3D views of IWs

August 11th, 2011
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Science perspective: Streak propagation

Incident angle
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Potential for monitoring
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e Many other observed waves



Potential for monitoring

10
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d-water temp (°C)
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e Many other observed waves
e Cannot see through darkness or fog
 Extend observation period:

in-situ (4 weeksS) ———p camera (14 weeks)



Sea state determines success remote sensing

Wind speed is also important!



Toward the use of webcams

Collaboration with others

Short in-situ deployments
decipher types of waves

Add data acquisition
systems

Live from Fort Lauderdale

et 4 ’_.

“% The Argus World &




Toward the use of webcams

...or cloud
sourcing!

Tab - Mozillz Firefox

Aost Visited The Big Picture 0 | Google e NANOOS - NV shark - Listen t.. &@ WeatherSpark | Interac..,

gle News

Do you see an intern
wave?

Internal waves: Why we care

Similar to the waves seen on the
sea surface, an internal wave is a wave
that propagates between the density
layers of the ocean.

As internal waves propagate into
shallow water, observational, laboratory
and modeling studies all show that
nonlinear effects become important as
they steepen and potentially disperse
during the shoaling and breaking process

Aside from being
visually interesting, these
waves are implicated in
the mixing and transport
nutrients, invertebrate

Internal waves have surface larvae and pollutants to
currents that alternatingly create the coastal zone.
convergences and divergences which
modify the surface of the ocean into
slicks and ripples.

Tell us about
Location:

Time:

Ouestions? ICIWs@coas.oregonstate.edu
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: Public Transpo..,
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Surface S1gn Ires cz N be used to mo Jonitor i "Fr'i"é ‘waves from

shore-based cameras. S

 These signatures can also provide useful information on wave
dynamics.

 The success of video remote sensing depends on a number of
factors (e.g., visibility, sea state).

 Towards an understanding of inner-shelf waves.
e A statistical description of IW occurrence on the inner shelf.

"

rship for Interdisciplina




	Long-term observations of internal waves with shore-based video cameras
	Slide Number 2
	What is an internal wave?
	What is an internal wave?
	The need for monitoring
	Surface expression of IWs
	Internal wave observations are everywhere!
	North Pacific Ocean examples
	Slide Number 9
	Slide Number 10
	The difficulty in monitoring
	Single camera view point
	Single camera view point
	Collaborative experiment
	Collaborative experiment
	Collaborative experiment
	Slide Number 17
	Slide Number 18
	Slide Number 19
	In-situ measurements
	Combined picture
	Science perspective: 3D views of IWs
	Science perspective: Streak propagation
	Potential for monitoring
	Slide Number 25
	Sea state determines success remote sensing
	Toward the use of webcams
	Slide Number 28
	Summary and future work

