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Disaster of harborsin eastern Japan

Atsushi SHIBATA™', Shuji MURAKAMI*?,

Shinsuke KIMURA *, Masayuki FUJTA*,

Michihiro SUZUKI*?, Yasuhiro ARASAKI*, Tsunanobu ISHIYAMA™*", Tokuo ICHIMATSU™*’,
Kazuaki MINAMI*¥,  Shinsuke TAKAHASHI*", Yukiko SEKI™*, andsyogoHAMASAKl*7

Abstract
Current situation surveys of the harbors affected by the Great East Japan Earthquake and Tsunami were carried out

in terms of chart updating.
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Table 1 Tsunami height at the disaster harbors (after
Takahashi et al., 2011).
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Fig.1 Sea level at Kamaishi tidal station on Mar. 11",
2011.
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Fig.2 Sea level at Tappi tidal station on Mar. 11",
2011.
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Table 2 Arrival time and height of tsunami at tidal sta-
tions of the 3™ R. C. G. Hgs.
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Fig.3 Sea level at Chiba tidal station (from Mar. 11"
to Mar. 13", 2011).
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Fig.4 Sea level at Yokohama-shinko tidal station
(from Mar. 11" to Mar. 13%, 2011).
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Fig.5 Sea level at Yokosuka tidal station (from Mar.
11" to Mar. 13", 2011).
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Fig.6a Sea level at Kodu-Island tidal station (from
Mar. 11" to Mar. 13 2011).
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Fig.6b Sea level at Kodu-Island tidal station (from
14:00~19:00, Mar. 11*, 2011).
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Fig.7a Sea level at Miyake-Island tidal station (from
Mar. 11" to Mar. 13%, 2011).
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Fig.7b Sea level at Miyake-Island tidal station (from
14:00~19:00, Mar. 11", 2011).
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Fig.8a Sea level at Hachijo-Island tidal station (from
Mar. 11" to Mar. 13™, 2011).
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Fig.8b Sea level at Hachijo-Island tidal station (from
14:00~19:00, Mar. 11", 2011).
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BX la ZObREH.
Photo 1 a Kamaishi tidal station.



BH1b . HE1d 6D L7 AR KR,
Photo 1b Temporary tide gauge. Photo 1d Dug bench mark.

H2a ZAWBHATNY.
Photo 2 a Fish market in Kamaishi Harbor.

HH1c HFAKEREDOMEK.
Photo 1 ¢ Searching for a bench mark.

Lo e
BH2b &ABHaNY.
Photo 2b Fish market in Kamaishi Harbor.



BH2c 5 EOMH. HHE2{ w7z 5.
Photo 2 ¢ Ship on a wharf. Photo 2 f Tilted wharf.
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HFH2d BEOWGSE LN (a, b, o).
Photo 2d Shooting points and directions of photos a,

HH 2e TNIz/REE H2g J#EE
Photo 2 e  Shifted quay. Photo 2 g Quay.



HH2h BEOHGALE LT (e f, g).
Photo 2h  Shooting points and directions of photos e,
f, g.

BH 3c jFEE
Photo 3¢ Quay.

BH 3a LT LA
Photo 3a Wharf which subsided.

HH 3b “FEfbTHp. HHE3d jFEE
Photo 3b Smoothing a wharf. Photo 3d Quay.



BH 3g SENOERKE.
Photo 3 g Road to wharf.

BH 3e JpEE,
Photo 3e Quay.

BE¥ 3h Y.
Photo 3h Landing space.
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BHE3f BEOWEMEL N (a, b, ¢ d, e).
Photo 3f Shooting points and directions of photos a, BH3i Wk LL.
b,c,d, e Photo 31 Missing light.
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HH 3] BHOWHGCAE LM (g, h, i).
Photo 3] Shooting points and directions of photos g, h, i.

B 4a ZEATH.
Photo 4 a Kamaishi city.
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Photo 4 b Kamaishi city.
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BHEb5a SANAHETH .
Photo 5a Asahi wharf in Kesen-numa Harbor.

BHE5b SANEEGH S5HE.
Photo 5 b Asahi wharf in Kesen-numa Harbor.

H5c SAEEEH 5E.
Photo 5 ¢ Asahi wharf in Kesen-numa Harbor.



BHE5d SANEHEEIH 5.
Photo5d Asahi wharf in Kesen-numa Harbor.
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HE¥5e GHOBFoLAIEEL HIM (a, b, ¢, d).
Photo 5 e Shooting points and directions of photos a,
b, c,d.

o
GRS SAEEWYIH S,
Photo 5f Asahi wharf in Kesen-numa Harbor.

HHE5g SARATERH 5.
Photo 5 g Asahi wharf in Kesen-numa Harbor.

BEH5h SAREESH SHE.
Photo 5h Asahi wharf in Kesen-numa Harbor.

7 Al
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HH51 BHEOHEZMEL H | g h).
Photo 51 Shooting points and directions of photos f, g,
h.
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BH6a SAIEIHRTE.
Photo 6 a Kesen-numa Fishing Harbor.

BEH6b SAIEHRE.
Photo 6 b Kesen-numa Fishing Harbor.

B 6d BHOHEMELS M (a, b, o).
Photo 6 d Shooting points and directions of photos a,
b, c.

BEH6c SAIEIHRTES.
Photo 6 ¢ Kesen-numa Fishing Harbor.



HH 7a SAEEAMRE.

Photo 7 a Oil pier in Kesen-numa Harbor.

BEHEThL BEIhy . FET7d SANEEAEGE.
Photo 7 b Tanks which fell down. Photo 7 d Oil pier in Kesen-numa Harbor.

BH 7c¢ SAREELMEAE. BH7e¢ BHEOFGEMESHHM (@, b, ¢, d).
Photo 7 ¢ Oil pier in Kesen-numa Harbor. Photo 7 e  Shooting points and directions of photos a,
b, c, d.
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HH 8a #RIE.
Photo 8a Pylon.

Photo 8 d  Shooting points of photos a, b, c.

BHE8bh kL8, BH9a H—7x—.
Photo 8 b Missing pylon. Photo 9a Car ferry.

HH 8c FH. HEEIh H—7zY—.
Photo 8 ¢ Buoy. Photo 9b Car ferry.
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HH9c S,

Photo 9 ¢ Kesen-numa city.
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BH 10a HI ER#ET.
Photo 10 a Hitachi tidal station.
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BHE10b H B L.
Photo 10 b  Around Hitachi tidal station.
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BH1la BIini7=z X,
Photo 11 a Fence which fell down.

BH1lc #5 RS0,
Photo 11 ¢ Boats on land.

BEXE11b MHhnic 5.
Photo 11 b Destroyed wharf.
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BHE12b F ISR
Photo 12 b Hitachinaka-ko tidal station.

BXE 13b SHOBH.
Photo 13 b  Rift in a wharf.

BH12c FEARKIERE,
Photo 12 ¢ Bench mark.

HH13a REOBRELBNIZTLNT. HH13c #hiz7 xR,
Photo 13 a Rift in a quay and a destroyed prefab. Photo 13 ¢ Fence which fell down.
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M7 &R E W EIHER SNz (Photo 14).

T x) = =3I FUNKERPEELZZ, ik
B (ENE) ~OBIEILERE 225 T,

BH 14a KEEEBEAT.
Photo 14 a  Oarai-ko tidal station.

[M#AH :8H22H-24H]

2 HOMRATS, BiYdd - #EAs, iR & dk
DEBEBZLIVRHELTOARRZHRL, KikiE
HEE 37 54 1013 THICHBHK L7z (Photo 15).

BHE14b KUEHBEE.
Photo 14 b  Oarai-ko tidal station.

BH 14c FAKIHERE,
Photo 14 ¢ Bench mark.



TR 15a Hih7zjsEE.
Photo 15a Destroyed quay.

BHE14d FEARKMERE,
Photo 14 d Bench mark.

H¥ 1d4e HiN7zzRE
Photo 14 e Destroyed quay.

TR 15b mhlzBhdkie.
Photo 15 b Destroyed breakwater.

BHE14f 75 EF S N80
Photo 14 f Boats on a wharf.
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S L T2 (Photo 16).
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ZHEFR L 72 (Photol17). 2?D9HH, #¥— vIZ
DWTIE, 2011 4F 12 AW EEEDYTb I, K
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HH 16a HERBREAT G .

Photo 16 a Kashima tidal station (before tsunami).

BHE 16b BEEEFT (F¥HE%).
Photo 16 b  Kashima tidal station (after tsunami).
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HE16c HAKIMER. HH16f 7R,
Photo 16 ¢ Bench mark. Photo 16 f Destroyed storage.

HE16d 7 eEE HHE16g HNIIREE.
Photo 16 d Destroyed quay. Photo 16 g Destroyed storage.

HH16e MNh7cHiE. HH16h HNIREGHT.
Photo 16 e Destroyed pier. Photo 16 h  Destroyed lounge.
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HE161  HERE L 22 fin.
Photo 161 Stranded ship.

BX 161 #H LIPS0,
Photo 161 Boat on land.

HE16) A, BH 16m Emh.
Photo 16 Oil pier. Photo 16 m Drifting object.

HE16k fAilEEsR. HE16n XS H7zH,

Photo 16 k  Oil seawall. Photo 16 n  Recoverd car.
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BHE 17a MEk7a vy 212875 B S .
Photo 17 a Boat on blocks.

FHE17c¢ RBIZITb ETFohizr—v .
Photo 17 ¢ Caisson on shoal.

H17b Mih7-i#R.
Photo 17 b  Destroyed seawall.

(7) kv

[M#&H :5H18H-19 H]

BRI S O FEAIKHERE D IRDL
K[ETIE OSk IR BT L, 2R ok

%<, B b IS E) L Tz (Photo 18).
BRI B\ & B 5 7R RL IR O MR G A A K

HERE & L AK BRI EN R W Z SRR S

72 (Photo 18).

@WWNE DR

FERLE, BNICH 5kt E RSO
BK K OSHaAR, EE R e &0 SETE RN
Ho 7.

HHE17d NG
Photo 17d Destroyed pier.

FERMH, = XKIMBEERTRE 2 4058
WHIEHRTH Y, FIRIEZ S0 01T 5 FEEEOF M
W7z F72, mICHZZEEETOKIKICTL
b EBbhs Rl z 72 (Photo 18).

AN 72 BT, BARR R E SRR S
otz —F, NBITAEIZ VBRI
i, BECTHB Lo L BEbNbinE, K5
WEFRE X SN Tw/: (Photo 18).
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o ' TR 18d HAKIER.
FIC18a SETIRISHIT. Photo 18 d Bench mark.

Photo 18 a  Choshi-Gyoko tidal station.

HH 18e H 5N/,
Photo 18 ¢  Gathered drifting object.

HEH18b g
Photo 18 b  Choshi-Gyoko tidal station.

o gy

BH 18c HeAKH#ER, BE18f 5N EHY.

Photo 18 ¢ Bench mark. Photo 18 f Gathered drifting object.
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G 18g AN M T 2 k.

Photo 18 ¢ Tsunami going up in Tone River.

(8) Wi v
[FifxH :5 H30H-6 H 2 H]
OB B O HATKHERE O R

[ - Ho B BE A o B Bl (X, BRIl O 1
WK 10km BN 7-BURES B L TB Y, BE
DHEF L, BREGDEEICHRES L Twi
(Photo 19).

BRI AT L 52 & 5 ] i B e FE AR AR | 2
B %oz, Tz, HRAEROUEFERETEEARK
HE (BHBNRE) 22268 1km O
(23 % [E T BB AR A K HERE (i B T o B
] - b PR P IR A K HERE &R ) DI EDHERR S
M7z (Photo 19).

HHE 19a BT
Photo 19 a Katsuura tidal station.

HH 18h FESEE O RE.
Photo 18 h  Black smoke of the Kashima Harbor area.

@WENEDIRN

WNICBIT D WERIMR SN Do 72, B
DU THEY O KIGTHTE % 7o 7228
SHEFEL, ATHEIRD > T,

BEE19b Wil
Photo 19 b  Katsuura tidal station.
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(9) IR
[0 8 H22H~-8H 24 H]

WA D 2 B8, WML T oREIC X
0D, SRR T IC3T 2 IRDAERE S 1, K
FEIEHES 33 548 913 THICHEHE L 72 (Photo 20).

(10) SxMEds, KW, PR
(4 H 12 H12H-12 7 14 H]

W OB P YE K O S LT IR A3
A&7 (Photo 21).

HH 19c AR,
Photo 19 ¢ Bench mark.

::r? 6 # R 4
HHE19d FEAKHER, BH 20 LT L7z,
Photo 19d Bench mark. Photo 20 Breakwater which subsided.

HE. 19e HAKAERE. B 21a Wih7i-i#ERE (W),
Photo 19 e Bench mark. Photo 21 a Destroyed seawall (Ose Harbor).
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BHE21b iR O,
Photo 21 b Destroyed seawall (Otsu Harbor).

BH21c MNIzBiiR e R ).
Photo 21 ¢ Destroyed breakwater and quay (Otsu
Harbor).

o't ‘::. &

BH21d Mnhici#ER OREEE).
Photo 21 d Destroyed seawall (Otsu Harbor).

BH2le MNPk CEFEE).
Photo 21 e Destroyed breakwater (Hirakata Har-
bor).
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WHAKRERKIZL D, WHARDKPHEMIAE
T 5% OWBIEH L7z, BB END
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TARIHS LT L 72 o 72,

O, HERRORENZHETHo72. L
ML, HREWELZF I 2 #HY 3 55
TR GEREEEGD) X, AT RAeEHoRIS
DEBIIREIN, ZOREIRL 28 TE LR
Moz, I T, RFMEEERET D S B -
RER I 2 JRat L 72,

SRR IC B VT, HERAERICIL
ARIE - PAEA DT ENRP CTh o 7272
B, FE—HORNEE—RELTE. 20k
b 2~3 XD T, SARTKIL - FrFHRL - A
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SCRVERA I 72,
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