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A method for analysis
of the variation of the Kuroshio path

using satellite thermal imagery

By
Takashi Toda*

Abstract

In order to describe the variability of the Kuroshio based on satellite thermal observation, a
methodology to find out the sharp front at the coastal-side edge of the warmest area along the
Kuroshio in each thermal image (the “Kuroshio surface front” ) which is useful for quantitatively
and statistically analysis is presented. A system to analyze an NOAA satellite thermal image
offered in the form of magnetic tapes based on the above mentioned methodology was also
developed on a workstation installed for image processing. By using this system with the images
observed from February, 1990 to March, 1991, we successfully recognized the transition of the
pattern of the paths of the Kuroshio in the summer of 1990. We also found that the path in the
regions south of Shikoku Island and off the Boso Peninsula is more stable than those in other
regions. There are two major remaining problems : One is that a subjective selection is required to
select the Kuroshio surface front from the amount of fronts found in imagery, and the other is that

only a slight portion of the data is useful because of the weather conditions.
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Fig.1  An example of identifying the
surface Kuroshio front.
{a)Original thermal image
observed in March 13, 1990.
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(b) H a7 &5 /- S BL I 2,
(b} Gradient image established from panel a.

(c) UEbD RARKS & L THEIL L 7= iR,
{c) Front detected as ridge lines in panel b,
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Plate1  An overlap of Fig.1a (yellow) and c (blue) together with the surface Kuroshio front (red line).
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Fig.2 Data flow of the geometric correction and brightness correction.
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Fig.3  Superimposition of the surface Kuroshio fronts established from all available data from February 1990 to
March 1991. The numbered lines denote the sampling line used in Table 1.
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Table 1  Standard deviation ( ¢ ) in kilometers of the surface Kuroshio front from its mean position on the lines
shown in Fig.3, where N denotes available data number. Note that lines 9, 10, and 11 in term B and those
in term C are different from each other.

Line No. 1 2 3 4 5 6 7 8 9 10 11 12

o in term B 34 21 28 26 21 20 13 24 28 29 34 16

o in term C 29 24 15 30 13 31 11 18 23 39 49 20

o in the whole term 33 23 23 29 17 26 13 32 - - - 18
N in term B 3 5 4 6 9 15 16 17 14 14 13 10

N in term C 9 6 4 9 12 16 17 20 21 16 11 11
total v 12 11 8 15 21 31 33 37 35 30 24 21
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