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We try to investigate temporal and spatial variations of submesoscale structures and their interactions with larger scale

circulations, by analyzing outputs from a high-resolution global ocean simulation. It is necessary, for this purpose, to utilize an

efficient and effective visualization method to detect not only locations of eddies but also evolutions of these eddies. In this fiscal

year, we developed a new scheme for eddy detection, tracking and event visualization. Application of this new method to high-

resolution ocean simulation dataset successfully demonstrate detailed eddy evolutions, such as generation, dissipation, amalgamation,

bifurcation, and interaction with ocean currents.
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1. Introduction

Scientific data visualization is an indispensable technique to
extract focusing phenomena among overwhelming amount of
information in numerical simulation results. With recent data set
generated by high-resolution ocean general circulation models,
which reproduce a huge number of eddies, it is rather difficult
to use traditional visualization methods to address questions
on “when, where, and what kind of ocean phenomena appear”.
In the present study, we propose a new technique for eddy
detection, tracking, and event determination, by which scientists

can intuitively understand behavior of eddies.

2. Method

Our proposed method consists of following three stages:
eddy detection, eddy tracking, and event determination. In
eddy detection stage, centers of eddies are identified as local
maximum or minimum of sea surface height (SSH), with the
negative Okubo-Weiss parameter. Region, i.e. the size, of an
eddy is detected by a combination of information about SSH
shape (e.g. the convex region of SSH (red area) in Fig. 1(a)) and
regions of current speed maxima (e.g. green areas in Fig. 1(b))
around the center of the eddy.

For eddy tracking stage, we adopt the overlapping method,
whose computational cost is low and implementation is easy.
By automatically correlates eddies in two contiguous time
steps using their spatial overlapping, events on eddy evolution,
such as creation, dissipation, bifurcation, amalgamation, and

interaction with ocean currents, are accurately detected.
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Fig. 1 Physical properties of warm eddy. (a) SSH, (b) current speed and
(c) the Okubo-Weiss parameter.

3. Results

Examples of extracting eddies, streams, currents and their
events from outputs of a high-resolution ocean simulation [1,
2] using the present new method are shown in Fig. 2. Here,
warm eddies, cold eddies, streamer-like structures, and currents
are colored by blurry red, blue, green, and yellow (brightness
= 50%), respectively. Furthermore, eddies (and the streamer-
like regions around them) during their evolving events

are emphasized by bright color (brightness = 100%). Two
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