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An easy search method for submarine debris in a small bay

Katsuhide Yokoyama', Atsuo Onno?, Makoto Hatakeyama® and Masaru Tanaka*

Almost all the villages along the coast of San-riku were destroyed by the tsunami on March 11, 2011. A huge
amount of debris was produced and was deposited at the sea bottom. We propose an easy method to survey the de-
bris distributed in a small bay. An echo sounder with a small side-imaging sonar device used for game fishing was
employed to search for underwater debris. This device costs much less than special side-imaging sonar devices used
for research work; moreover, it is capable of scanning just under the boat, referred to as down-scan imaging. The
sonar images clearly showed the shape of the deposited debris, and the clarity of the images indicated the density
(hardness) of the objects. When the objects were observed using an underwater camera, objective features such as
branches and leaves of trees, artificial structures and fishing nets coincided with the estimation by the sonar. The
down-scan image was used to determine the height of the debris, and the side-scan image was used to determine
the horizontal distribution of the debris. Submarine debris was detected at 78 sites in the small bay having a width
of 200m and length of 1km. We concluded that debris at 21 of these sites should have been removed. A series of
tasks such as searching for debris, analyzing the size and shape of the debris, plotting the distribution of debris on a
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map, and deploying a buoy to mark a location was performed in only two days.
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Figure 1. Location map. Survey was undertaken in Moune
Bay, which is in the area delimited by the thick square (en-
larged in Fig. 5).
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Figure 2. Schematic diagram of the sonar beam angle.
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Figure 4. Schematic diagram of the detection area of the
down-scan sonar.
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Figure 6. An example of images of side-scan. The water depth is 6m and one side blind width of sidescan under
the boat is 0.8 m. One side width of Fig. 6 is 24m, and one side blind area is displayed more widely than the
actual width. A frame of F-shaped steel is seen in the right side.
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Images of down-scan and underwater camera. Branches and leaves of a tree with a piece of rope twined

Images of down-scan and underwater camera. Beams of a shed built of steel pipes are seen.
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Figure 10. Comparison between down-scan image and side-scan image. Survey line of the left panel was set on de-
bris shown in the right side of the right panel. A and B in the left panel are trees standing on the sea bottom,
and E is tree branches and nets deposited on the bottom, respectively.

L ENSTOLETR, BABSHOIZEEH S >TWD
Brasbh b, Bt Ebhi &S ImiZEnri
FVENFR SN S (Fig. 10). ¥4 FAF v YBUETIEAR
JFENZ 30m, AT TN 15 m O HIPH TRIAR DA b
HEHRoTOALMTPHRATE S, /2, ARG EE
A10mIEEDHKIROWRE R R SN, ZD0H b, ik
@®ﬁ*ﬁiﬁr’%?wa%@#fﬁyx#VVM@
WKHLND LI B LEN>THEDONLI S bhbkwn,
ZIT, MMEORBEEZFLCH S LFig 1D X512k
5. Mo ATHEINCE (A) 2MHOTBY, #EkE
SHE L7222 LI X D HFWDBED X ) RIREIEL T
b7, KNP HAUH RSB ARTHAL EHBISINS.
CHIIEESOBR2SHR LT, ¥ v A% v YR

(Fig. 10) DAL FH LD EEz NS, [ELICB D
KRB E LV 2ARDRE (B) 2°d5 2 L 5iEEICH
WCRERISSBREZEZON, FY Vv AFy VHUED

B LbDEEZOLND.

WIKC O ENHAONL72DICHK»HE ES-oTnb
CHIWEEN DA, ¥y AFx YR E OIS IEO 0%
V. RNEFEOD L EIZBEP RV Eh5, WRICHER L T
WHEEZLNL, ZOXHIIHA FAFy VBUETH
WOBZHRT S LT, WKROMK T OHERCIRD & FI
T&5. 72720, ZoOX) MR 24T 9 (I3 % S L
LSOO TV A B 2 WENH D, HIENIC
F 72012\,

Dbk, PhEok&s (B2) 2iLET 222



ANBENIZ BT B & O 5 1 4 RT3

Figure 11. Sketch of the side-scan image of Fig. 10. Solid-de-
noted objects are estimated as optical shades of open- and
shaded-denoted objects.
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Figure 12. Distribution of all debris detected by sonar. Dashed
lines with numbers are bathymetric contours. Debris is
classified into four groups: fishing net (open circles), rope
or hose (double squares), standing tree (solid triangles)
and undetermined objects (crosses).
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Figure 13. Distribution of big debris which should be re-
moved. Dashed lines with numbers are bathymetric con-
tours.
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