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Monitoring of debris flow in the Pacific Ocean generated by large
tsunami caused by the 2011 off the Pacific coast of Tohoku earthquake

Takashi Aoyama*

The 2011 off the Pacific coast of Tohoku earthquake was one of the most devastating earthquakes in
Japanese history. The extremely large and widespread tsunami it generated caused a large amount of debris
to flow into the Pacific Ocean. It is important to understand debris flow in the ocean for both environmental
research and international relations. In this study, tsunami debris was monitored by satellite remote sensing.
As a first step, we propose a method for identifying debris floating on turbid sea areas through thin clouds
using two-dimensional scatter diagrams for MODIS spectral bands. Characteristic regions in the images are
effectively separated by using the scatter diagram. Moreover, a method for discrimination of floating tsunami
debris from turbid sea areas using SST (Sea Surface Temperature) images is proposed. We also report initial
results of monitoring debris floating in the Pacific Ocean.
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Fig. 1. (a) ALOS true-color image (2011/03/14, 01:12UT; spatial resolution: 10 m)

and (b) enlarged image of region indicated by yellow circle in (a).
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Fig. 2. (a) GeoEye-1 true-color image (2011/03/14, 01:56UT; spatial resolution: 2 m)

and (b) enlarged image of region indicated by yellow ellipse in (a).
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Fig. 3 MODIS true-color images (2011/03/14, Terra, R:G:B =
band 1:band 4:band 3; spatial resolution: 500 m) for different

radiance levels.
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Fig. 4. Pseudo-color image of MODIS
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Fig. 5. (A) Scatter plot for band 1 (horizontal axis) and band 2 (vertical axis) and corresponding image

(B). Characteristic regions are separated into five regions: (a) land; (b) coastal area; (c) debris; (d) cloud
and clear sea; and (e) turbid sea). (C) Original pseudo-color image (R:G:B = band 1:band 2: band 1;

spatial resolution: 250 m).
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Fig. 6. (a) True-color image (R:G:B = band 1:band 4:band 3; spatial resolution: 500 m) and (b)
pseudo-color image (R:G:B = band 1:band 2:band 1; spatial resolution: 250 m) of Aqua/MODIS

obtained on 2011/03/29. Debris floating on the Pacific Ocean is visible only in the yellow ellipse in (b).
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Fig. 7. Left panel shows a part of Fig.6 (b). Right two panels
indicate the SST (Sea Surface Temperature) profiles in horizontal

and vertical directions along red lines in the left panel.
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