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Extraction, Tracking and Event Visualization of Ocean Eddies
simulated by High-Resolution Ocean General Circulation Model
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Abstract: Numerical studies of ocean eddies have been progressed using high-resolution ocean general circulation models. In
order to understand ocean eddies from simulation results with large amount of information volume, it is necessary to visualize not
only distribution of eddies in each time step, but also time-varying events of eddies. In the present study, we propose a new approach
of eddy detection, tracking and event visualization based on eddies classification. The proposed method detects eddies as well as
streams and currents, and tracking the time-varying changes of eddies. As a result of visualizing detected eddies and events, we
succeeded in creating the time series of images which enables us to intuitively understand the region of interest hidden in data set.
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Figure 1 Simulation result and analysis domain.
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Figure 2 Physical properties of warm eddy. (a) Velocity, (b)
sea surface height, (c) current speed, and (d) Okubo-Weiss
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Figure 3 A conceptual image of the proposed method.
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Figure 4 Eddy detection results. (a) Eddy center and

(b) eddy, stream and current region.
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Figure 5 Eddy classification. (a) Eddy, (b) eddy with

stream(s), (c) eddies with same stream, (d) eddy with current,

® Streams

and (e) eddy with current and stream.
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Figure 6 A conceptual representation of eddy tracking using

the overlapping method.
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Figure 7 Event detection based on eddy classification and

Fildy with current

tracking. (a) Amalgamation, (b) bifurcation, (c) merge to

current, and (d) separation from current.
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Figure 8

Visualization results of an amalgamation event of

warm eddies.
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Figure 9 Visualization results of a separation event of warm

eddy from the Kuroshio Current.
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