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Extraction of Marine Debris in the Sea of Japan Using Satellite Remote Sensing
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The flow of marine debris in the ocean causes extensive damage to coastal environments. It is considered
important to understand the flow of marine debris in the Sea of Japan for environmental research purposes. The small
size of most marine debris in the Sea of Japan means that marine debris cannot be confirmed directly, even when a
high-spatial-resolution satellite image is used. Thus, in order to extract candidate pixels containing possible marine
debris, pixels with spectra that differ from those of the surrounding ocean and the wave crests were identified. As a first
step towards monitoring marine debris, a method for identifying marine debris floating on the Sea of Japan has been
proposed that uses a histogram showing the distance from the regression line of the scatter diagram of satellite spectral
bands.
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Fig. 1 Debris that washed up on a beach in Fukui

Prefecture, Japan. (Tsunegami Peninsula in

Mihama-cho, Fukui prefecture; May 17, 2013).

Fig.2 Examples of debris that washed up on beaches
facing the Sea of Japan.
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Fig. 4 Enlarged image of a part of the area enclosed by the

red square (inset) in Fig. 3.
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Fig.3 Satellite image of the coastline at the study g
site on Tsuruga Peninsula (WorldView-2, 2012/08/31) 7 100
a
Table 1 Band specifications of WorldView-2 a0
Bandl | Blue:450—510nm 0
Band2 | Green:510—580nm Bandl Band2 DBand3 DBand4
Band3 Red:630—690nm Fig. 5 Spectra of 20 pixels of four satellite bands in the area
Band4 NIR:770—895nm of ocean enclosed by the red square (inset).

3.2 2REHAELEREREAV-EIIORY (BEEEHOH)

BT C/Rr L2 X 912, bandl & band2 DEMIODZ K OBiEE L B o I EiE 72 A ~20 R L& R OWiEE O1E(F
IZOWT XV EEICHETT 5720, Fig. 3 OARFN D 9207 Wizt U CIER L7 2 IoTHUX (Scatter Plot)
& ENRFERR (R S#) % Fig. 6 13, R L3 HUHRICITNE & A OAEZ EREFBEN R E-TH L7290, Fig. 6
WORSNTEROIFE AL, KOETEHS GEaOfMEM) ICEFT 5. LrL, REAOKREITTRT L IIZ, 50
LT 285 K0 D37 0 BENTZAMUTZETIC S ISR MFET D 2 & M#ED . Fig. 5 TR 72 FFHAY e A7 hL %
FroWzL, £ EORRAITRIBICHIE LTS, 2O X5 REENER AT I 2G5 HEOHEMEEZE L OND
N, FNEEEMIRTZOIC, 2 IRTHBARX EOF B OALE & [AUFERR & ORI ORI 58 X 7T A
% Fig. 7O EKITRT. ZORIZBWT, BIRERD OEES/NS W OIZ EHENKRE L, ERN R\ OE
DOEFICKIE L TND EEZBILD. Tz, HEN/NIWTZDIZHIZ WA, EFERR S OFREEN K& W
7 OHENT b O TNICHENFET D, FNOOMEFE) Fig. 6 T L7z 2WTHUGK T, MENET LWL
A&V b RELBENTZ & ZAIZH ST DD RUTHIE LTS, Fig. 7 O LXK OAEEIN 14 LI EOT —Z 2%t
LAl A2 ok L C Fig. 7 O FRNIART. JRKFIC/R L7513 Figs. 5, 6 THRARAIT/R L7ZEFE LR CHiFELEZ R L
TWh., ZOLICEA RN TLEERTHZET, HAIZELEEZONIBEREZEENICHEECEDZ &
DED. LLEOIHTIE, Ny R 1, N R20D2o02-0 RIZk L TOFRRETHLN, MOETHONY RHLE
PEICKH LT RBEOFTAITH Z &2k Y, A MUVES 2R T EZEOHHE N TH 5.

This document is provided by JAXA.



R E— bt ¥ Y I X DR O fi

250 /

°
230
210 o
= <
= °
£ 190
3 V' =0.8636x - 7.2216
170 ®
150
130
170 190 210 230 250
Band1

Fig. 6 Two-dimensional scatter diagram of Band 2 DN
values (vertical axis) plotted against Band 1 DN values

(horizontal axis) for a test area off the Tsuruga Peninsula.
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Fig. 7 (a) Histogram of all pixels shown in Fig. 6 for the
distance from regression line and (b) histogram of pixels with

the distance larger than and equal to 14.
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Fig. 8 Satellite image of the coastline at the study
site on Tsushima Island (QuickBird, 2013/1/18)
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Fig. 9 Two-dimensional scatter diagram of Band 2 DN values
(vertical axis) plotted against Band 1 DN values (horizontal axis)

for a test area off the Tsushima Island.
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Fig. 10 Two-dimensional scatter diagram of Band 2 DN values Fig. 11 Two-dimensional scatter diagram of Band 2 DN values
(vertical axis) plotted against Band 1 DN values (horizontal axis) (vertical axis) plotted against Band 1 DN values (horizontal axis)
and the regression line for pixels of the lower left portion of Fig. 9. and the regression line for pixels enclosed by red ellipse of Fig. 9.
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Fig. 12 Histogram of all pixels shown in Fig. 10 for the Fig. 13 Histogram of all pixels shown in Fig. 11 for the
distance from regression line. distance from regression line.
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