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When the wind blows over the ocean surface the transfer of momentum and energy from the
atmosphere to the ocean drives the generation of ocean waves. In steady state, breaking
waves dissipate the same amount of energy as the wind inputs to the wave field. When
these waves break, they generate thousands of bubbles beneath the water surface that play
fundamental roles in weather and climate regulation in ways that are not fully understood.
Laboratory experiments are needed to study the small scale physics, but questions remain
whether these faithfully reproduce realistic oceanic breaking waves. This project will use the
state-of-the-art wind-wave channel at Imperial College, a stereovision camera system in the
Adriatic Sea and bespoke image processing algorithms to compare and contrast laboratory
breaking waves and real oceanic whitecaps. The results of this work will help answer the
question whether conventional laboratory breaking wave generation is sufficiently accurate
to model oceanic breaking waves.

In the laboratory, you will use a dedicated wind-wave channel and a suite of
time-synchronised digital cameras to study breaking waves in isolation and as part of scaled
random sea states. The data will be used to provide a novel and complete view of the
evolution to breaking of individual waves in a combination of different sea states and wind
conditions. The bubbles underneath these breaking waves will be measured with high
resolution digital cameras and compared to existing datasets. To complement the laboratory
wave measurements, observations of wind-driven waves will be collected using a state of
the art stereovision system currently installed on an oceanographic platform in the Adriatic
Sea (http://www.ismar.cnr.it/infrastructures/piattaforma-acqua-alta). The successful
candidate will have access to existing image processing codes that have been developed
in-house which can be extended for the specific nature of this project. Applications of the
work are wide, spanning the fields of Civil Engineering, Physical Oceanography, Air-Sea
Interaction and Climate Science.

If you have a strong curiosity about ocean waves which is supported by a first class honours
degree in Physics, Mathematics, Oceanography, Engineering or other numerate background
then send an email to Dr. Callaghan (a.callaghan@imperial.ac.uk) for further information on
the project. The successful candidate can expect to gain extensive experience in digital
image acquisition and processing, wave physics and data analysis.
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