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INVESTIGATION OF VOLCANIC DISCOLOURED WATER
BY LANDSAT DATA
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Abstract

Since a LANDSAT ground station in Japan was into operation in January 1979, it has become
easier to obtaine LANDSAT data covering seas around Japan. Consequently, the model areas have been
selected in those sea areas adjacent to isolated volcanic islands and submarine volcanoes around Japan,
and investigations using LANDSAT data have been attempted for discoloured water caused by volcanic
activities in such areas.

The LANDSAT data obtained for the eight model areas during the past year or so were, for
most images, intercepted by clouds, so that data having high quality images were about 3 percent in
number. However, information on the discoloured water was detected from data including that con-
cerning seas around Satuma-lo Sima. Accordingly, as a result of the investigations, it was covering

ascertained that information on the volcanie discoloured water could be detected from LANDSAT data.

The image data on the film of the LANDSAT data is useful for the analysis of the discoloured
water and its qualitative analysis which can be easily conducted with composite images by using the
colour viewer system, while use of computer compatible tapes (CCT) is in its minute quantitative
analysis. However, there are some problems still unsolved useful in the analysis by CCT, and it is
especially important to establish the levels of radiancy among the spectral bands and their normalization,
for determination of the characteristics of the volcanic discoloured water.

In detecting information on the volcanic discoloured water, it is advisable that the data should
be received and processed in the high gain, since the level range of radiancy of seawater is lower and
narrower than that of land areas. In addition, data covering thermalinfrared spectra are also essential
to investigations of this kind.
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Figure 1

Map showing LANDSAT coverage around Japan and ocations
be investigated
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Figure 3  Approaches t0 Satuma-I3 Sima (A portion of Chart No.1221)
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Ar;m;xam—ple of ;er;r:anged_ infarmatlon of_CC‘J“’I..1 data d;tected from
the sea surface

ASASE
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Figure 5 Discolured water information detected around Satuma-I5 Sima
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Figure 6 Histogram showing radiancies of discoloured water

IMAGE AREA 18,700 pixels (58km?)

AREA OF DISCOLOURED WATER 530 pixels (1,6km’)

4 BAND 5 BAND 6 BAND T BAND

MAXIMUM RADIANCY 48 43 26 5

MINIMUM RADIANCY 19 11 7 0

AVERAGE 22,0 16.5 10.6 2,6

APPROACHES TO SATUMA-IO SIMA

AONVIAVE
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Figure 7 Information obtained for discoloured water at each band
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Figure 8 . Approaches to Nisi-no-Sima (A portion of Chart No 49)
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—+—— DISCOLOURED WATER AROUND SATUMA-IO SIMA (THE KITAHTRASITA SPA)
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Figure 11 Comparison of radiancies at each band for various places
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Figure 10 Patterns at each band on CCT for Sakura Sima
(Upper —left : Band 4, Upper-right : Band 5,
Lower-left : Band 6 ,Lower-right : Band 7 )
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Photo 1 Discoloured water near Minami-Hiyosi SMt. (January 11, 1977)

Photo 2 Satuma-Io Sima and discoloured water in its visinity
(August 28, 1979)
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Photo 3 Photograph composite with 7Cmm films Discoloured water is
shown in blue around the Satuma-Io Sima

Photo 4 Digi-colour image on 70mm film Data Colour System Discoloured
water is shown in white around Satuma-I6 Sima
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Photo 5 Nisi-no-Sima (July 11, 1979)

Photo 6 Digi-colour image of Nisi-no-Sima used 4 band nega film.
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Photo 7 False-colour composite image covering southern part of Kyusyu





