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Fig. 1 MSLA-UV data in TIFF format(January 1, 2016)
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The yellow area is the invalid value area, and other different colors

indicate the flow rate difference
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Fig.2 Grid template data (January 1, 2016)
SBAE D TE AR X8R (R i 55 U oK 25 78 a5 s AR W g 480, ¥ K 6
SV, TR W 15

Black represents the invalid value area (continent and Arctic snow-

covered areas or non-vortex sea areas), light gray represents cold vortex,

and dark gray represents warm vortex
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Fig. 3 Reconstruction of eddy vertex coordinates
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Fig.4 Schematic diagram of eddy tracking results
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The red line is the path through the eddy center, and the black dots on the red line are the position of the eddy center
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two-dimensional vector field (modified from reference[20])
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when the age is [0,1], it is yellow; when the age is [2,3], it is red. d. step-by-step generation of streamlines, T, and T are the beginning and end of integral time;

e. streamlines on the earth’s surface; f. local magnification of streamlines on the earth’s surface
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Time-space continuous visualization of mesoscale
vortices based on transfer function
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Abstract: In this paper, three methods for continuous visualization of mesoscale eddies are proposed, which are
based on the technique of 2D streamline visualization and technique of mesoscale eddies identification: the method
of eddy visualization based on OW parameters, the method of eddy visualization based on grid template and the
method of eddy visualization method based on vector template. These three methods are respectively based on Ok-
ubo-Weiss algorithm, Faghmous algorithm and Liu's algorithm for eddy recognition, and the visualization results of
the flow field are filled into the eddy to obtain better visualization effect. In the process of visualization, we intro-
duce the transfer function to conduct real-time interaction between the color and transparency of the streamline in
the eddy, which can control the display effect of setting the velocity, vorticity, OW parameters and other informa-
tion by setting the color and position of the Key point on the control interface. In addition, we also compared the ad-
vantages and disadvantages of the three methods in terms of performance and display effect. In terms of perform-
ance, the performance is from high to low: the method of eddy visualization based on OW parameters, the method
of eddy visualization based on grid template and the method of eddy visualization method based on vector template.
In terms of display effect, the method of eddy visualization based on OW parameters is the worst among the three,
with more chaotic short lines and smaller eddy boundary, which is limited to the core region of the eddy. The meth-
od of eddy visualization based on grid template has better display effect than the first method, with fewer messy
short lines and relatively complete eddy. However, due to the lack of high resolution of data, the eddy boundary ap-
pears jagged after being put up for more than one time. The method of eddy visualization method based on vector
template has the best display effect. The eddy is complete and full. At the same time, since the eddy boundary is re-
constructed and vectorized, the eddy boundary is smoother. Compared with the traditional method of continuous
visualization of eddies with long time series, these three methods provide a beautiful, dynamic and more informat-
ive visualization method. At the same time, they can become a practical tool for researchers to study eddies due to

the addition of transfer function.

Key words: eddy visualization; mesoscale eddy; transfer function



