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Obstruction surveys in damaged ports

Hydrographic Survey Team responding to Disasters

Abstract
There was urgent need to secure safety transportation of emergency relief supplies to ports devastated by the 2011
off the Pacific coast of Tohoku Earthquake and tsunami. Immediately after the disaster, Japan Coast Guard dedi-
cated al of the survey vessals, Shoyo, Takuyo, Meiyo, Tenyo and Kaiyo, to obstruction surveysin eleven important

ports, and greatly contributed to quick re-opening of these affected ports.
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Table 1 A summary of the sequence of obstruction
surveys in damaged ports, carried out by
JHOD'’s vessels. Sonars used in each survey
are also shown.
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Fig.1 Obstruction surveys and re-opening of dam-
aged ports.
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Photo 1 Support of the members of the Maritime Self
-Defense Force (MSDF) minesweeper.
They aboard the rubber boat follows “Jinbei”,
one of onboard crafts of the S/V Takuyo,
watching for obstructions in water (in Sendai
-Shiogama Port).
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Fig.2 Map of the survey areas (planned) in Hachi-
nohe port, including the five areas that the S/V

Shoyo was initially instructed to survey as of 14
March.

Jist 2 BES L7z, i c B3 5 1HHat iz &
AEBENIRIT, WELRDHFA FAF Y Y F—
RAT AL RERTHLZ LN S, TTILF
W) D IR % W52 L o> EBEARBE O A T A
WO gL A 5 P THLE L TEN OB
BT L. 2o, FA4A FAFYy v F—%h
B 150m L v Y CHRATL, NEXRFHAXIEEZ 100 m
MR TR L2 E 1 RB &I TWL
L7, F/, HEREIE-LC, BRREERIRNR
& DB R OFAEHPEERAOM &35
ZEE L7 BXEDOKBELEBIZIZEG T— 7 28
VIHTHB05, JOTBTIIBAATETATELIAR
WEETH DL FHEINL0, #WTFHEZ
LCKEMEORIEZT A2 L Lz, i
Tt (xR I) X0 LFEMERDIPL VT
(BB EAE) 2 L, R ITH L TR
RSO, BERERCII AR & BEIERANS 2 4,
PERIAY 1 4, FEDIERM 2R E Lz, HEH
B (EBIERE—X, 4 FAF v v I —,
DGPS % f5#%, /— XV oy, BMEHE=
% —, AC-DC a ¥ /3x— %), 10W ML, 5
F, BBk, BAE, Mo —03h, EiiE
GAoxtin e LCTEM, ¥EM, YR, I=7
WV, TAFEE, 7LV —, @&#HETLL. &

B, HFEBEIHTLILERE LTIE, AIE
HIREZIEAR L LT, @RI T 2 Wz H S
HHICHAEIIERT 2460 Z2 528 & L7
V)

15 H 21 230 W2/ ¥ 2 H 25 L, 16 H 07 :
30 05— ARG F TR S HE B %
BENICHR AR A, TR, i AR W72
DM OFR 2 1E L & T 5 EMEEEZT-
72, E¥x D LT, ZEXOFTEMEEAL
ENBEXDONA T L —=F =13 ax 7 ¥ DOREEH
W) O TH L EAH L. 0
FCIEEBIERBEZMEH L 2R ENTE RV
O, ZEXENERDONA T VL= —Dr—T )
YW L CHEXDr — 7 VICEZE X0 axrr ¥
ENVTFF LTINS AT & & L.

TR ) REBESEHE LI ENS, 12130
WSS T 2B Lz, KR, DR Z R
T & LB, SO EEH IR IR 3E o i S
fifE TR, GPSZERH, NfTL—5—%
PR, SEHEREITY, 132506 E % H
GL7z. Lo L, BUHER 100V 23LELET,
FEBOT VL — A —0F CIZHED TREDA by
TTHIREE ol ZD728, 13:4112 [H
VEL ISR L, BUARSSR~ e T 2 HE
FEEFEEL L [HE] REOTMHAV ) 50
T mEICHEAAREHT A E L 14141
WCHEBFEL, BRIt ol E T
ERMNA TV =5 — 2 K% %L, 15:10 &
DA CRAEZ G L. KIBE@o @ H
S HFULR R & BB o@D, X
HEOALM A & XIRODH O FHEL SO £ T
WOEL7:. Zo®%MEL T, BUOXEG®IIZRKED,
B S PHNIT THLE L 72 B IS XG0 7 ¥ 12
16 0 05 ICH) A5 L7z, ¥R I TOFBHHREO A
WX BRI, HOLo ZzBEEE S B R RL Sk
b, MERERENT, FAHBMICKBERY DS h o
cZENL, Y4 FAF ¥ Y —DOFAIZTHE
CHMBTL 163426 A FAFy YV F—IT&
%A% XI®7 5 MG L7z (Photo 2). D14
XIR@O~He i 3 2@ K & #& 2 7214, 17 100



Obstruction surveysin damaged ports

WCXIBOI Ao 7z, E51, KB, @%#@b
17 D37 IZAEDHET Lz, HEH17:41 THo
7o ED, FREEM OB NS THE] £
ToOMFHIE [HEE] ORI OARBHENE 72 5
TLEWV, FEEAKRE AR E BB DMED
LT 2 RS 28 L T3040 1F v b o
T, 18:1012 &) LR L 7.

Jafitts, ATHEHLHE 2, KO MR A3
Rx EMFEAZOTHAIERIE, FABAOHRHE
T JER 2 5 SBHETTH X8 (Fig. 2) % FEMET %
CLLDHEMEP AT, BREHTIIAXRNY T
Y= fEErROE L, FAS Yy vy F—id
FROMERR, HENRRSRE T A FAF Yy U F—
LR DR OIFE L MEOFE, IS OE
DOEBMER, B HOHTEXIBLOWROVER S DIE
¥xfTo 7.

7 HIZ09 1 07 W AR 2 5 5 BHAY T ~ B A5
L, #EEM%09: 21 ICHREZRMB L. RET—
WER ISR DS 20 m FRIC D 2 H R BEO R, Al
GO E i L tk, SUEBTIR O REE—
Tz 1AL, 10: 33 I2FAihoREZRT
L7z, 4 FAF v v F =L ERHINA T L —
& —Z i EIZHIL, B L 72 /ORBBAL R, P At
WAL E THERE L TWwD I 1211015 120
L7z, TRl 12BWT, FHiToF—% %K
EOTHRELMNE 2L, ESREVIEE 24

BH2 P4 FAFy Y F—WHFEOBEHR.
Photo 2 Aft deck of the onboard craft towing a side
scan sonar.

AP E —THEREMEE AN Z T, 13105128
WRAMEA BT LINZE L7z, FOY, WEOK 2 %5 50HA)
X IO T AL 13156 205 15 1 45 T TOIH
FERiL7z. TOH%16:10 T TOM, FHNREE
D H T S5HHHIH O FFRE—FH, “HFHROMAEL
T > 72, 16 14012 THE ] IZ)m M L 7=, J& in
%, WA AOMAGZ BT 2720, BEHiE =
BAERISELLEDND D LOERELZ. T07
18 HIEZHr 72 IR EHIG 0 B BE £ C ol 2
A, B~fAERBzIL KT AL E L
(Fig.2). %7z, B CoOFHAN AT 4 W5 A2
Lo lzZ ehn, BT E R
L, #HABGBIERD 08100 25 & L7z,

18 H1Z 07 @ 00 2> S BEA A A A A AR, 08 @ 10
WZRETT - %S, XI@ALSAF LT 08 & 27 IS/ A%
NWATVL—F—%FBE LA FAFY U —%
BA, MEEZMG L. K@% 1AE T L
%, XE®, @@L COMEZ 1138 THE
ML, AR HBINE, 121012 THE] 12
JEAR L 7. FRoMEIEE M H&, 12:2012
M) 238, 1237 255 & H X KO, ®
DFRY, ROXIB@OOFA & L5551 o fll 2%
16:37 T TOMIENML 72 (Fig.3). AR
ZHIL, THEPE] 17 100 IR L7z, ARH O
HET/NTBORAEIIETL, BHO19HA2 S X
ABBORELFERTHI L ko7,

S 3T IR TR () ;
REEHASVTTERORSE P
HEL. BAMENEMmTHS.

e ans Iiﬂ?ﬁl(m& g i
| MERRAISL TR AORIERD S

3 JUTE T X IR & B O E.
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Fig.4 Map of Kuji port, showing the surveyed area
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Fig.5 Map of Ofunato port, showing the survey area
initially assigned to the S/V Shoyo for the ob-
struction survey.
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Fig.6 Map of the survey area in Ofunato port showing
the location of detected obstructions.
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Fig.7 Map of Kesennuma Bay showing the survey
area initially assigned to the S/V Shoyo and
Takuyo.
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14 to 15 March (see Fig. 31).
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Photo 4 Sonar-mounting pole that got bent, straight-
ened again.
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Photo5 Rope tangled in propeller of the onboard
craft, Jinbei.
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Photo 7 Team of the MSDF minesweeper on the rub-
ber boat, waiting for Jinbei to get ready for

survey.
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Photo 9 Tanker waiting for re-opening of Teizan
wharf in Shiogama section of Sendai-
Shiogama port.

Wi A % S0 L 72,

19 HiZ, WAHEMAED2 S KEIZESMEOM
B, K OEILSEEN LA 5B IS E L i oLl
DEZATo 72 BEHBA LT Y ML 2
TR, RWWEIEFE DD, 10 5FRERA
ZHEL7:b OOEREE T L.

20 HiZ, HIUSTHE, BAHE, PIsmEOEH
OMAEZFER L7, 21 HIE, RSEBL»HH
e SFELOH - TRl Z E GRS (PDR601)
WXk oTiTo e, 2720, BEWMIEMNGR
AU ST LA IS 3 &, HATHIC 1 A%
LT\ 72 D R BERT I O — 525K & L THR &
N7z, 17100 1R X DG L T 72 o iR AL
Z#T L7 (Photo9).

(GALE )

22 H 07 © 40 \ZHhslite, SALEHE AT fLE % Bl
L7z, i L EHBERROREME 1 £, iRESE
PORAMBENBHTLZ L L o7, W EAE
RRA DI, TAKR— b 1HEC X iR O
WARE1HD TCARG] FEROTHRLTI EHi X
Z\F 7z,

13:202°5 [LARV] IZXEBH 14 FRAF ¥
UV F =R AR B2 Ol O U e
{435 D #EI TH7 - 72 (Photos 10 and 11, Fig. 8).
16 1 25 IZA A Z T L7z,

BE10 SAAETEHLER AT O #E R R E Tl S
N7 Hils 71 L%,
Photo 10 A route buoy and wrecks of raft carried
away to near the entrance of the west route
to Kesennuma port.

HHE11 BEL-REEEEBTOEEO%EEL 2
VF 72 ik A,
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Photo 12 Jinbei conducting the obstruction survey
around the western entrance of Kesennuma
Bay, keeping clear of debris in the water.
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Photo 13 Jinbei conducting the obstruction survey
with the support of a rubber boat of the
MSDF minesweeper around the west en-
trance of Kesennuma Bay. The large vessel
behind is the minesweeper of the MSDFE.
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vey in Onahama port on 26 March (S/V Meiyo
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Fig.15 Map of Sendai section of Sendai-Shiogama
port, showing track lines for the obstruction
survey carried out on 9 April (S/V Meiyo) and
the location where acoustic signals suspected

of sea-bottom obstructions were obtained
(circle with triangle).
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Fig.16 Map of the areas surveyed by the S/V Meiyo
in Sendai-Shiogama port, showing the loca-
tions of detected obstructions (red and blue
dots). The areas indicated by blue dashed
lines were surveyed by the S/V Tenyo (see
Fig. 26).
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Fig.17 Track lines around the eastern end of the pas-
sage in Shiogama section of Sendai-Shiogama
port (surveyed on 10 April).
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Fig. 18 Track lines around the quarantine anchorage
off Sendai section of Sendai-Shiogama port
(surveyed on 11 April) .
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BH 18 Ei3TAWITT.
Photo 18 Drifted live-box.
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Photo 19 Drifted wreck of house.
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Fig.19 Multibeam coverage of the obstruction survey
with the S/V Tenyo onboard craft in Miyako
port.



Obstruction surveys in damaged ports

B 20 E PR ATRS R

Fig. 20 Seafloor images obtained by multibeam sur-

vey in Miyako port. Upper : foul bottom (prob-
ably tetrapods), Lower : 3 D bathymetric view

looking from the northeast.
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Fig.21 Preliminary report on the obstruction survey

in Miyako port.
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Fig.22 Survey area in Ishinomaki port.
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B 23 AU AR .
Fig.23 Area surveyed on 23 to 24 March in Ishi-
nomaki port. Symbols of triangle indicate the

locations where acoustic signals suspected of

sea-bottom obstructions were obtained.
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Fig.24 Map of Soma port showing the area surveyed
by the S/V Tenyo onboard craft. Symbols of
triangle indicate the locations where acoustic
signals suspected of sea-bottom obstructions
were obtained.
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Fig.26 Map of the areas surveyed by the S/V Tenyo
in Sendai-Shiogama port and the location of
detected obstructions. The blue polygons indi-
cate the area surveyed by the S/V Meiyo (see
Fig. 16).
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Fig. 27 Results of the obstruction survey along the traf-
fic route connecting between Shiogama section
and Sendai section. Symbols of triangle indi-
cate the locations where acoustic signals sus-
pected of sea-bottom obstructions were ob-
tained.
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28 Al X ALEE S OV 3 o0 G AT G
Fig. 28 Results of the obstruction survey in the outer
passage and its adjacent anchorage area of
Sendai section. Symbols of triangle indicate
the locations where acoustic signals suspected
of sea-bottom obstructions were obtained.
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Fig.29 Results of the obstruction survey on 18 April
in Ishinomaki port. The location of the survey
area is shown in Fig. 22. Symbols of triangle
indicate the locations where acoustic signals
suspected of sea-bottom obstructions were
obtained.
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Photo 22 Destroyed breakwater at the mouth of Ka-
maishi Bay.
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Photo 23 Collapsed crane and stranded pontoon (Ka-
maishi port) .

HE 24 FT 7R E Y.
Photo 24 Large cargo ship stranded (Kamaishi port).
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BHE 25 RS
Photo 25 S/V Kaiyo conducting the obstruction sur-
vey in Shiogama section of Sendai-
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Shiogama port.
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Fig. 30 Result of the obstruction survey by the S/V
Kaiyo in Kamaishi port.
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Photo 26 C3D-LPM sonar head.
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Fig. 31 Result of the interferometric sonar survey by
the onboard craft and the location of detected
obstructions (triangle).
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Obstruction surveysin damaged ports
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Fig. 32 Kamaishi port re-opened on 15 March.
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BE 2T MRS S 7z C3D-LPM.
Photo 27 C3D-LPM mounted on the portside of the
S/V Kaiyo onboard craft.
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Hydrographic Survey Team responding to Disasters
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Fig. 33 Survey instruction map given to a survey ves-
sel.
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