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LONG-TERM GOALS

To gain a more complete understanding of ocean dynamical processes, particularly at fine-scale,
through comparison of high, mid- and low-latitude observations, near the sea surface, in the main
thermocline, and near the sea floor.

OBJECTIVES

To identify the phenomena involved in the cascade of energy from meso-scales to turbulent scales. In
particular, we wish to quantify the relationship between fine-scale background conditions and the
occurrence of microscale breaking.

APPROACH

Progress is achieved through a steady-state cycle of instrument development, field observation and
data analysis. The primary instruments employed include Doppler sonar and rapidly-profiling CTD's.
Our instruments produce information that is quasi-continuous in space and time, typically spanning
two decades in the wavenumber domain. This broad band space-time coverage enables the
investigation of multi-scale interactions.

WORK COMPLETED

Our major accomplishments has been the execution of the IWISE South China Sea Pilot Experiment in
June 2010. Our objective was to document the generation of large non-linear internal waves in Luzon
Strait, scouting spots for detailed study in the coming 2011 intensive field effort. Observations were
obtained using the RV Revelle’s Hydrographic Doppler Sonar System and a “Lowered ADCP-CTD”.
Work was conducted in conjunction with Prof Jody Klymak of U. Victoria, Canada and Dr. Oliver
Sun, SIO. Our June scouting experiment was coordinated with a subsequent cruise by Matthew Alford,
Jen Mackinnon, and Harper Simmons in August-September.
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RESULTS

Profiling with the lowered-ADCP was painfully slow, relative to our “Fast-CTD” instrument which
will be used next year in the main experiment. Never the less, regions of massive ocean mixing were
found associated with both the diurnal and semi-diurnal tides. The figure above shows elevated mixing
levels extending 500-1000 m above the deep (2500 m) sea floor just west of the Strait. Eddy
diffusivities approach 1 m?/s, ten thousand times Munk’s (1966) canonical deep-sea average value.
The complex geography of the Strait and the energetic forcing of the barotropic tides lead to a scenario
that differs greatly from the Hawaii Ocean Mixing Experiment, the benchmark study of a super-critical
tidal conversion site.



IMPACT/APPLICATIONS

The IWISE 2010 pilot is suggests that a broad range of phenomena are possible at supercritical tidal
conversion sites. Insights from the 2010 and 2011 IWISE experiments will be invaluable in improving
the predictability of tidal mixing phenomena, globally.

TRANSITIONS

In parallel with IWISE, our group has been developing the Wirewalker, a vertically profiling
instrument package powered by ocean waves. A number of these devices are planned for use in the
coming ONR Air-Sea DRI. The technology has been transitioned.

The first commercial Wirewalker vehicles are now being produced and sold by Brooke Ocean
Technology, US.

RELATED PROJECTS

To investigate deep nonlinear phenomena, it is necessary to provide even greater depth-time coverage
than the Wirewalker or conventional shipboard systems can provide. In IWISE 2011, we plan the
improvement of our Fast CTD to work at depths between 500-1500 m in regions of strong current such
as Luzon Strait. With a 3-5 m/s profiling speed, a range of non-linear motions will be detectable for the
first time,
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