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Study of ancient tsunami

AR TAE

Yukinobu Okamura'*

Abstract: The studies of tsunami deposits in Sendai Plain before 2011 revealed that the tsunami deposits were a
significant warning of future giant tsunamis. Thus, we conducted comprehensive surveys of tsunami deposits along
Pacific coasts in Japan since 2012. The reports in this issue cover all surveys we conducted, but detailed analyses of the
obtained data are continuing. Sawai and others report the tsunami deposits from the Sendai Plain and the seafloor of
the Sendai Bay. In Boso Peninsula, Shishikura and others constructed detailed digital elevation models and obtained
many sediment cores and GPR profiles. In Shizuoka prefecture, Fujiwara and Sawai collected sediment cores from the
coastal plains around the Fiji-kawa river to Hamamatsu. Matsumoto reports the sediments from the coastal plain
around Tsu City facing the Ise Bay. At the Kushimoto, the southern tip of the Kii Peninsula, Shishikura and others
reveled tsunami deposits and precise distribution of drifted boulders on the coast. Matsunaga constructed high
resolution DEM of shallow seabed in selected areas using airborne LiDAR. Namegaya compiled topographic and
bathymetric data for tsunami calculation before Meiji era. These surveys and researches provided invaluable data for
reliable evaluations of ancient earthquakes and tsunamis. We will publish the results of further analyses.

Keywords: Tsunami Deposits, Sendai Plain, Boso Peninsula, Shizuoka Prefecture, Ise Bay, Kii Peninsula, Airborne

LiDAR, Ancient topography
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Study on tsunami deposits in Tohoku, northern Japan
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Yuki Sawai, Toru Tamura?® Junko Hara®, Rei Nakashima®, Koichiro Tanigawa',

Abstract: We took sediment samples from Sendai Bay and Sendai Plain to examine sediment transport associated
with the 2011 Tohoku tsunami on shallow sea floor and tsunami inundation history in the recent age, respectively. In
Sendai Bay, surface sediments were taken at 50 locations in total along six transects to compare the sediments between
before and after the 2011 tsunami. The surface sediments were subsampled on the boat for chemical (TOC, Cr, Ni, Cu,
Zn, Cd, Pb, As, S, and Fe) and grain size analyses, and the rest were sieved through a 5-mm mesh for macro benthos
analysis. As the results, we found many shell fragments, sixteen species of bivalves, an unidentified gastropoda, a
species of echinoderm (urchin), a species of decapod, and nest of Polychaeta in the sieved residues of surface sediments.
We also recognized that there is positive correlation between TOC and S in chemical analysis of surface sediment
samples in Sendai Bay. Beneath these post-2011 top sediment, we identified the 2011 tsunami deposit that is shown by
lower sharp contact with bioturbated layer. In Sendai Plain, three core samples were taken in a reclamation site,
so-called Boken-Hiroba, that used to be a small pond. The samples consist mainly of landfill, mud, and fine-coarse sand
underneath and the recent record of tsunami inundation was expected within the mud layer. The geo-sliced samples
were also taken in northern part of the plain. The sliced samples were peeled by the glue for detailed observation of
sedimentary structure and lateral extent of the Jogan tsunami deposit. After the observation, some peeled samples were
displayed in Geological Museum of AIST and the others were prepared for education and dissemination.

Keywords: 2011 Tohoku earthquake, tsunami deposit, Sendai Bay, Sendai Plain
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Table 1 List of bivalves and the other benthos in
surface sediment samples from Sendai Bay.
Bathymetric ranges are after Okutani (2000).
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H24 B49, B50 MR THAE S 417z Bk OHEH MR SR AR ERE R
Table 2 Radiocarbon dating results for bivalves from sites B49 and B50.

Sample No. Species Lab. No. SRFHIE 14C £y BP) 14C Xy BP)
B49-1 Phacosoma_japonica (Reeve) Beta— 343048 7900 =+ 40 8260 =+ 40
B49-2 Mercenaria stimpsoni(Gould) Beta— 343049 1960 = 30 2340 =+ 30
B50-1 Mercenaria stimpsoni(Gould) Beta— 343050 1140 = 30 1500 = 30
B50-2 Mercenaria stimpsoni(Gould) Beta— 343051 1390 = 30 1760 = 30

%2 WS BILIZRT 28EGREL. T3 )T HA LT W AHEER L Rbhb.
Fig.2 Sample of marine animals (Raetellops pulchellus and burrows of polychaetes) at B11.

B3 MBI B DEREGRE. I/ X AT OARBNEL BbN5.

Fig.3 Sample of marine animals (Callithaca adamsi and polychaetes) at B12.
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Fig.4 Sample of marine animals (shell fragments of Callithaca adamsi) at B13.
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Table 3 Results of chemical analyses for surface sediments from Sendai Bay.
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HrINA BRERAIR 7KiR(m] 5 (ug/mg) | Cr(ppm) Ni(ppm) Cu(ppm)
0 20 40 0 5% 100 0 15 0 0 25 50
P R I P I P P |
SND-B-1 109 [# J —a -l I;l
SND-B-2 147 |# ] —a il
SND-B-38 18 (B i ——a 1 —
SND-B-3% |t 18 [#t — —al —a —
SND-B-11 199 |#5t —a - — —a
SND-B-4 199 |#5t —A —al — —H
SND-B-5 22 |t 1 i —— ——=a
SND-B-6 105 |# J — —a —a
SND-B-7 147 |& | — | Hl
SND-B-8 174 |#5t —a —al — —a
SND-B-10 189 |#5t —a A —— ——a
SND-B-9 FURRE 202 |#5t —l —a —al —a
SND-B-12 226 |¥t —a —a —A —A
SND-B-13 245 (¥t — —a —a —
SND-B-15 272 |¥5t —a —a —a —a
SND-B-14 302 |[#5+ —a —a — HEl
SND-B-16 922 (& J —a — |=
SND-B-17 131 |®# A —a —l
SND-B-18 176 |B ] —a [ —
SND-B-19 | g0y sy 188 |#itERy| (@ —a — —
SND-B-20 o 22 ¥t —A = — —A
SND-B-21 22 (¥t — —a — —a
SND-B-22 275 |#5t -l = — —
SND-B-23 304 [$E+EEED —a —
SND-B-24 104 |8 —al — L
SND-B-25 152 |# —a il -l
SND-B-26 Eha 193 |#51E® —a -l —a
SND-B-27 mare 198 |¥hEE® —a —Aa —a
SND-B-28 23 |MrE® —— —— —a
SND-B-29 254 |#5t-ER) —a —H —a
SND-B-36 98 [F) ——a —a Hl
SND-B-37 145 |(REHLT —a i —a
SND-B-38 183 |WEML — 1 :l.
SND-B-39 1 s 22 (#tER —a
SND-B-40 PIRERIIF D 225 |WEML ——a 1 —
SND-B-41 252 |MERL — —A —
SND-B-43 281 (#ELrE® — — —
SND-B-42 305 |[#htER —a Hl
SND-B-45 11.6  [fBHIRD —a
SND-B-46 153 |®b —a
SND-B-47 189 |BEML —a -l
SND-B-48 SHESS 202 |RhEHL il —a —a
SND-B-44 23 |#t —a —a —a
SND-B-49 252  |EbF| ——a 3 i
SND-B-50 30 |EBA —a A F




HRI I R AT

H3 K AIGE TRS NI RBHRMOILFORR (03%)

Table 3 Results of chemical analyses for surface sediments from Sendai Bay, continued.
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Fig.15 Photographs of a sediment core taken at SBH2012-2 (20-26 m below the ground surface).
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Paleoseismological survey along the coastal area of the Boso Peninsula
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Masanobu Shishikura®, Osamu Fujiwara', Yuichi Namegaya' and Toru Tamura®

Abstract: To clarify the earthquake history along the Sagami Trough and the Holocene seismotectonics in the Boso

Peninsula, we surveyed marine terraces by various approaches such as measuring and drilling. At first we conducted

air-born LIDAR (laser imaging detection and ranging) measurement along the coastal area and rivers to make detailed

digital elevation map. We also conducted on-land LIDAR in the Kenbutsu coast to evaluate modern erosional action of

wave-cut topography. Next we conducted drilling survey in the Holocene coastal lowlands of Chosei, Ichinomiya, Isumi,

Onjuku, Kamogawa, Chikura, Tateyama area (Koyatsu, Masaki and Oshiba) and Uchibo area (Hota, Katsuyama and

Iwai). Especially in Chosei and Ichinomiya, we used GPR to reveal shallow subsurface structure of emerged beach

ridges. Timing of uplift event will be determined from dating of obtained core samples.

Keywords: Boso Peninsula, Sagami Trough, subduction zone earthquake, uplift, marine terrace, GPR, LIDAR
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Fig.1 Surveyed area (red area) where topography is measured by using Laser
instruments. Base map is 1/200,000 topographic maps of “Tokyo”, “Chiba”,

“Yokosuka” and “Otaki”.
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Fig.15 Cross sections of measured topography and location of subsurface image of GPR along the survey lines
of CHO1 and CHOZ2. Red arrows represent the position of drilling site.
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Fig.16 Subsurface images of GPR using 250 MHz antenna in the sections of 880-1050 m along the line CHO1
(left) and 2420-2540 m along the line CHO2 (right). Each location is shown in Fig.15.
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(right) along the line ICH-N. Each location is shown in Fig. 18.
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Fig.22 Possible tsunami deposit in the upper part
of Core ISMB-5.
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segregatislike traces. Upper part of the Core
ISMB-3.
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Fig.24 Map showing the drilling sites in the Onjuku
Lowland. Base map is 1/25,000 topographic map of
“Onjuku” published by GSI and Google Earth image.
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Core ONJ-2. Beach sand with white shells is
covered by aeolian sand.
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published by GSIL.
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Fig.28 Map showing the drilling sites in the Koyatsu, Tateyama City. Base map is 1/25,000 topographic map of

“Tateyama” published by GSI and Google Earth image.

T TAFHYS C 2 #i5 (CKR-NO1, 02), ¥ 11 [EifHS T 1 Hh
AL (CKR-NO3), 7272 UHRHIFLERI X 2 AR, 8 111 mfe ¢
2 g (CKR-NO4, 05), ¥/ 1V [EiAHYS T 1 #15 (CKR-N06)
PR CIIE 1 A T 1 #s (CKR-S01), 2 11 Mt
WC 2 His (CKR-S02, 03), 7272 L CKR-S03 M T
HIFLEE 2 A&, V8 111 A ¢ 2 His (CKR-S04, 05),
7272 L CKR-S04 Hhsi COIRHEIFLEIL 2 A&, 18 1V kY
T 1 M5 (CKR-S06) ZHHIL7=. L7=23->TAR 12
M CHREIFLE S 15 Al 7e . Wi & HiRE]
£IL 116 mm TH Y, FEEIT 1 HEHZD 6 m THS.
Lt 25 OFRE TR BHI DWW T, JEFRAET-OAA
TE TR & DA 2D, IBEDOHEOREOHEE 51T -
TV TETHS.

1 0. fHUTICRBT A EHE - EROHREE

10. 1 BHEER

S R 5 7 TEAET S 7 L — FEESUHIE (R HIE)
lZDWTIE, & OFRFFECHIE e B2 DV TRIAO A
M, ZORERERAIE, RS e LT 2 B
R 1923 FFKIE & 1703 FFottk D 2 [ENZFR H 5 72T
%, HEREZRES (2004) |FAFILTHED 2 S0
T BEEKIEREHIE 2 & OF — Z TSV TR HHE O
AT AERIRZHEE LTV D08, VWb 5 RIEAIRE sl
MEOPFMNEL 200~400 L REREHOENHH.

\ 139°51'00"E

35°100"

29 FRILTTIEAR « KE
PBE 2 05 5 45300 1 MK TIRdy ) AfHA.

Fig.29 Map showing the drilling sites in the Masaki
and Oshiba area, Tateyama City. Base map is
1/25,000 topographic map of “Nago” published by
GSL



/\'JJ
R

3
1%
&

F77, LN T 7 ClE, RKIERIHEDIANC, X0 D
KE 2T OHFEDRAN N SN TN DD, ZDFEFR
MR s 2 ?ﬁﬁﬁ& SNDIET T, FEfE BT -
TR (FlZIE, RE, 2003) .

m*ii&;awﬁumﬁéﬁﬁima@wﬁk LCl, A4 IR0
HAE T ORI O HIT 1293 (B ASEZ
13k{=o0) AESRA KM (Shimazaki et al., 2011) 2%
FFHITND. —J7, Bl RFETTCOEEHERE T
EOFEER FEFIFD, 2007) 2vbi%, 1495 4 (BRI
) BB IR AN & - ATREME MR S QD (B
2012) . ZAD OEGEHEFEM OTEHRHIE LU, BIH
HEOFART 1293 47, 1495 4, 1703 4F, 1923 4
L7, ZO TR 200 4FFAE CH D AlHEME = < 72
E) AFHACIE, BAHHEE O FkE A EREc Rk 572

(2, BEAEREHORRES & & 70 5 M « IR
*ﬁitﬁ%: BN HREIE 21T - 72

10. 2 RENBFLER

FEITHRERROE (2 9 00) MK &, [AALERD A -
KEMX THREIREZIT-7- (27 OBEZHTNS 9
em) (5528, 291).

10. 2. 1 FHHiX

W “FEOR” T, EHNMEGR—V v T &IT7-572 GF
28 X)) . WTBEOBFITIT 1703 FErik g & 1923 AERIE
HER R L2 BMin s v, Zn2iuEs 1.5 m
e 4.5 m AT LTWS (5RE, 2003). F£7-,
BT > THETTARBE CLLRT O U TRk U7l &
B2 HINDBEEROHIE BB DT > TRHND.
2 DEEOHEIT L 5~2 niZE T, FROTeoNIE
OB IR PR E L EE L ThD. Zhbo
D AFERIIRTETH 5. BEEHIE O JE T & HL
DI b, B OIECHE R D e S LT
MRS A,

WEFED> BFI300 mNFE~A -7 Fﬁf%ﬁ%zi‘ﬁ@m
Ml~ZEEHLTRY GE28 ), ZZITiiame sz
DILA MBI NI RET B, B%Exﬂﬂﬂb TR A I
DBENTOMA L, FIB IO~ REIEL 225, i
IS THIEZ O i MEID B AR M~ (HIEEREES T L
PEELHITE DM I > T o 72 5 18)) 1
FDT®, 2 < OPREILRITR S E\OHLE D B R R
ATND. BDORTEH L0 IHWERROME & iGE 4572
DO ZAT 72, PEHIHLSIE AR 21 HST, 270
FE& () 12205 3n Th 5. [N S 7-HiEx
TFEO BALA 2 BT ePEMOmE &, FNn a5 )l
FONBHIOHEN S 72 5. TERY7: 1C FHIE DRSS
\ZL B e, BEEn 27BN 5000 AERTLARE DD
§RE I N—LTCND EEZBND.

No CHOE L7z,

35

Bl 5 HHEGA
RE
50m 40m
i
B
M
7 - [p—
~
P4
3
W
®
B
o
q ~
) 7
o= [N
1 w
] iR
8 =
60m 50m
% 30 a7 TYMB-T FEOEMH. B{bazaierns

TORE & Fha 78 o BN - IRt RSB B 720 5. W OIC
VO & SV NEO BN 725 A X M YRS
F5. ZAUTHEHR O FTREME 8 5.

Fig.30 Sedimentary facies of the lower part of Core
TYMB-7. Bay sand with molluscan shells is covered by
gravelly sand beds forming the beach ridges. Possible
tsunami deposit composed of an alternate bed of
gravelly sand and silt is intercalated between the bay
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Paleoearthquake and paleotsunami surveys in the Shizuoka Prefecture
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Osamu Fujiwara™ and Yuki Sawai'

Abstract: We conducted coring campaign in five lowlands along the coasts of Shizuoka Prefecture (Hamamatsu plain,
Otagawa Lowland, Haibara Lowland, Sagara Lowland and Ukishimagahara Lowland), facing the Nankai and Suruga
Troughs to reveal the recurrence history of subduction zone earthquakes and tsunamis in these areas. We used three
types of coring equipments in this study; conventional drilling machine (core diameter 9 cm), handy geosliser (core
width 10 cm) and percussion core sampler (core diameter 9 cm). Orientation-controlled cores were obtained by the latter
two equipments.

In the Hamamatsu Plain, western Shizuoka Prefecture, a total of 43 orientation-controlled cores (1.3 to 3.75 m-deep)
and four drilling cores (7 to 11 m-deep) were excavated to detect the tsunami deposits. According to radiocarbon ages,
these cores cover the past 4000 years at least. Probable tsunami deposits (sand sheets) were found in the muddy and
peaty marsh deposits. A total of 9 drilling cores were collected from this plain to reveal the location of the former
shoreline and vertival coastal movements relating to the seismic cycle. The cores range from 12 to 24 m-deep and covers
the 7500-year long tectonic history of the Hamamatsu Plain.

In the Otagawa Lowland, western Shizuoka Prefecture, Fujiwara et al. (2012 a, b) previously reported four tsunami
deposits from the excavation sites for river improvement work, and they correlated these tsunami deposits with AD 684
Hakuho, 887 Ninna, 1096 Eicho and 1498 Meio earthquakes, respectively. To trace the landward extent of these
tsunami deposits and reconstruct the inundation area of these tsunamis, a total of 65 orientation-controlled cores were
excavated in the Otagawa Lowland with grid pattern. The four reported tsunami deposits were detected in many cores
and show a fining and thining trend both in shore-normal and shore-parallel directions. These data suggest that the
tsunamis mainly inundated through the topographicl low along the former Otagawa River channel and outflowed into
the backmarsh passing the lower parts between natural levees and beach ridges. To reveal the location of the former
shoreline and vertical crustal movenets relating to the seismic cycle, a total of 7 drilling cores were also collected from
this lowland. They rainge from 12 to 24 m-deep and cover the over 9000-year history of the Otagawa Lowland.

In the Haibara and Sagara Lowlands, Makihonara City, facing the Suruga Trough, a total of 18 orientation-controlled
cores (up to 3 m-deep) and 7 drilling cores up to 11 m-deep were excavated to detect the tsunami deposits and vertical
crustal movements. Possible tsunami deposits were also found from these cores.

In the Ukishimagahara Lowland, a total of 15 drilling cores were collected to detect the subsiding event of the lowland
relating to the seismic cycle of the Fujikawa-kako fault zone, northeastern extent of the Suruga Trough. These cores
range from 5 to 15 m-deep and record the over 1500-year history of the lowland.

Keywords: Fujikawa-kako fault zone, historical earthquake, Nankai Trough, Shizuoka Prefecture, subduction zone
earthquake, tsunami deposit
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Paleo-tsunami deposit survey in the middle part of Mie Prefecture

A g

Dan Matsumoto™

Abstract: Paleo-tsunami survey was conducted on a coastal lowland around Tsu City, middle part of Mie Prefecture. Core

samples (90 mm in diameter, 3.25 m deep in maximum) were collected by percussion boring system at 14 sites to reveal

history and inundation area of past tsunamis around this area. The core samples consist of artificial soil, peaty or muddy
sediment and coarse deposit in descending order. Some indistinct thin sandy layers were found within peaty or muddy

deposits, which would be considered as probable tsunami deposits. The other core samples (90 mm in diameter, 5 m deep

in maximum) were taken by all-core boring system at 3 sites to reconstruct paleo-coastlines and history of topographic

development, which would contribute to the more precise estimation of inundation distance of past tsunamis.

Keywords: tsunami deposit, core sample, inundation area, historical earthquake, subduction, Nankai Trough, Suruga

Trough, Ise Bay, Mie Prefecture
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Paleotsunami survey in the southern part of Kii Peninsula

REIER Y - AT - BITASE 2 - BRI
Masanobu Shishikura", Yuichi Namegaya', Hideaki Maemoku? and Tomoo Echigo®

Abstract: We conducted two kinds of paleo-tsunami survey in the southern part of the Kii Peninsula where tsunami has

repeatedly attacked due to mega-thrust earthquakes along the Nankai Trough. On and around Hashigui-iwa which is a

volcanic dike intruded into Miocene mudstone, we measured position and shape of drifted boulders transported

probably by past giant tsunamis by using a laser scanner. DEM was constructed from obtained data to apply for some

simulation such as critical velocity precisely. To reconstruct history of giant tsunamis from deposit, drilling survey was

conducted in the archeological site in Kushimoto located in the tombolo of 500 m in width and 5.8 m in altitude. At least

9 units of sand layers can be identified from 6 cores up to 9 m in depth. A tephra layer detected from the depth of 7.4 m

can be correlated with K-Ah tephra (7300 yBP) based on refractive index and component analysis for the volcanic glass.

Keywords: Kii Peninsula, Nankai Trough, subduction zone earthquake, tsunami boulder, tsunami deposit
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Fig.8 Location of drilling site in the campus of Kushimoto-Koza high school.
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Kushimoto-Koza high school.
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Photo and column of excavated core samples.
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Fig.11 Results of component analysis of volcanic glass obtained from KK-050 core sample.
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FORHIRIC X D EARIME K EFICRE T 2 A - MRl &

N HIEE B AIR LIDAR I & $i%imdiE T — 2 OBE
Very high resolution DEM of shallow seabed detected by aircraft LIDAR
bathymetry in Japanese Pacific coast

FAZKTERE Y - AR - /NaRZZ 2 - LBk - AR AT
R R - BB - MRATE?
Tsuneo Matsunaga', Satoshi Ishiguro', Hiroyuki Oguma', Hiroya Yamano',
Yoshiaki Ishihara?, Yuichi Namegaya®, Ryosuke Nakamura®, Koki Iwao’,
and Yukinobu Okamura®

Abstract: To improve accuracy of tsunami simulation, detailed shallow sea floor topographic survey using airborne
LiDAR was conducted. The survey areas were Miyako, Yamada, Funakoshi, Otsuchi, Toni, Yoshihama, Okirai, Ryori
and Hirota Bays in Iwate Prefecture, and Shizugawa Bay in Miyagi Prefecture, Matsukawaura Lagoon in Fukushima
Prefecture, Usami, Kawana, Shirahama, Shimoda, and the west coast of Izu Peninsula in Shizuoka Prefecture, the
Pacific coast of Shima Peninsula and Kumanonada Sea in Mie Prefecture, and the Pacific coast of Kii Channel in
Tokushima Prefecture. These include locations where ancient tsunami deposits have been surveyed or the bay areas
which were severely damaged by the giant tsunami on March 11, 2011. We adopted Fugro LADS Mk3 with a camera
RedlakeMegaplusll Es 2020. Grid data of bathymetry with spatial interval of 5 m are compiled using the surveyed data.
The survey started in October 2012 and completed in October 2013.

Keywords: highly resolved bathymetry, airborne LiDAR, shallow seabed, tsunami simulation, paleoearthquakes,

environment change
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Fig.1 Surveyed area for LIDAR measurements of shallow seabed bathymetry.
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Table 1 Specifications of Fugro LADS Mk3 instrument.
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BHN PTRER KR 80m

F2X FHANCHT L7fiizepg (C208 JAS18N)
Fig.2 An aircraft used for LIDAR measurements of shallow seabed bathymetry (C208 JAS18N).
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Fig.3 Topographic map based on LiDAR measurements around Miyako Bay in Iwate Prefecture.
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Fig.4 Topographic map based on LiDAR measurements around Yamada Bay in Iwate Prefecture.
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Fig.5 Topographic map based on LiDAR measurements around Otsuchi and Funakoshi Bays in Iwate Prefecture.
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Fig.6 Topographic map based on LiDAR measurements around Toni, Yoshihama, Okirai, and Ryori Bays in Iwate
Prefecture.
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Fig.8 Topographic map based on LiDAR measurements around Shizugawa Bay in Miyagi Prefecture.
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Fig.9 Topographic map based on LiDAR measurements around Matsukawaura Lagoon in Fukushima Prefecture.
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Fig.10 Topographic map based on LiDAR measurements around Usami to Kawana in Shizuoka Prefecture.
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Fig.11 Topographic map based on LIDAR measurements around Shirahama in Shizuoka Prefecture.
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Fig.12 Topographic map based on LiDAR measurements around Shimoda in Shizuoka Prefecture.
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Fig.13 Topographic map based on LiDAR measurements around the west coast of Izu Peninsula in Shizuoka Prefecture.
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Fig.14 Topographic map based on LiIDAR measurements around Shima Peninsula in Mie Prefecture.
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Fig.15 Topographic map based on LiDAR measurements around the coast of Kumano Sea in Mie Prefecture.
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Compilations of topographic and bathymetric data for tsunami
calculation before Meiji era

i

Yuichi Namegaya'

Abstract: To estimate tsunami source of historical and paleo earthquakes along the Kuril and Japan Trenches and the

Sagami and Nankai Troughs, past topographic and bathymetric data were compiled for tsunami computations. Mesh

data with grid size of 0.1 sec were made using present topographic data mainly obtained from existing LiDAR

observations and present bathymetric data. Because these present data include detailed topography, artificial

structures such as breakwaters and reclaimed areas constructed in 1900s are also contained. The artificial structures

were removed from the compiled data by estimation from the topographic map published in late 1800s and early 1900s.

Keywords: topographic and bathymetric data, tsunami computation, Kuril Trench, Japan Trench, Sagami Trough,

Nankai Trough
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Fig.2 (a) Present topography around Shimizu Port in Shizuoka Prefecture. (b) 1:50,000 Old Edition Map “Yoshiwara-cho”,

“Komagoe”, “Shizuoka-shi”, and “Shimizu-cho” published in 1909, 1899, 1911, and 1909, respectively, by Geospatial

Information Authority of Japan. (¢) Estimated topography in Meiji era.
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Fig.3 (a) Present topography around Ohta River in Shizuoka Prefecture. (b) 1:50,000 Old Edition Map “Tenryu-kako” and
“Mitsuke-cho” published in 1899 by Geospatial Information Authority of Japan. (c) Estimated topography in Meiji era.
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