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High precision discrimination of paleo-tsunami deposits using high dimensional
data driven analysis

Takeshi, Komai

29,800,000

To accurately discriminate tsunami deposits by past giant tsunamis_that

occurred along the coast of Japan, we conducted a geochemical survey to obtain high-dimensional data

and statistical and mathematical analysis of tsunami sediments. We surveyed and sampled tsunami
deposits mainly in the eastern Japan area, geochemically analyzed the deposit samples at an
unprecedentedly high density and analyzed the high-dimensional data obtained by integrating them
with geological data using a newly developed sparse modeling method. With this novel technology, a
comprehensive framework was developed to discriminate sediments deposited by historical giant
tsunamis with high accuracy by mathematically and statistically differentiating various other types
of events and historical events. Furthermore, the frequency of seismic tsunami events and the
accuracy of identifying the inundation area along the Japanese coast were improved by enhancing the
generalization performance of the new developed method.



¢y

@

®

*

Chague-Goff

@

ITRAX

10p m



@

ITRAX

EBEH 869(vear)
: 869 (year)

BC52~

AC61(year)
‘ ATy \rataY ..;,_soo
§9 ¥R BC100(year)
BC805~

BC589(year)

ES FIICKYFICHBISh -5 2R HEFY O
AIERRE. FREFELN —HI HHRRENEFET D,

| ERER
/ 1611(year)

J 1620~1660(year)

920~ 960(year)

BB 869(vear)

ITRAX HFEXER T

(X-ray fluorescence core scanner)
BHKE SHMa7tUE—IZT

-

REEBRYIHELCAROEROCZOHE. SHLELHRICHNTS
EWMPITHAELCTRBLUN. ZOMBICERORBOFEEARILTS 15

ITRAX

@



2011.3

2011.3

2)

C14

®

[ 29THDARIFFLIZEDNT, RN OHBIETS, |

; Ej_:_g iy PCl PCZ [ L:&’ £
Si S OKGTV (rMnfeNiCuZnGaAs ‘BESZBWA'iV\ l ‘_ N : C‘c:\
ZIL i At == 1 i 8 e
o ¢ B EXk ]
i AL A PC1
. contips ,
PLLE S 2 R R EEDLOBO
PTELLEA FEERE
F RS \ﬁﬁsl

ERNBREETRDATDOHEERBZETT . ERHAFEN
REVWTRDATIE. TDERDELGRATIERTH D

ERHSAFREN D, FIRFERICRRL TLSTRZ HIT

*



3)

GIS

EREEYODT —IN—XIEE
~ WS LB RNCDEET —2~

[ ithisk

RMEFRARU ]

TFRRODI 2 EAMAMBRORREA-JLEEA
EHOEI RREAU REINAROEMNERT

05 & 2016) LMW
-

RHCTTR e Quaternary Resoan ) 093

EAK+HIFROT—2ZEGISAIRIEL T, TOEMR CXMBZEZHT
KEFXABAROWEN S T, L BEORHN S HELDD

1 N. Watanabe, N. Tsuchiya, S. Yamazaki, Y. Sawai, N. Hosoya, F. Nara, T. Nakamura,
T. Komai, Applied Geochemistry, 118, 104644, (2021)

2 Goto, K., lIshizawa, T., Ebina, Y., Imamura, F., S. Sato, K. Udo, Earth-Science
Reviews, 212, 103417, (2021).

3) T. Kuwatani, K. Yoshida, R. Oyanagi, Chemical Geology, 532, 101-106, (2020)

4) T. Komai, K. Nakamura, Geo-environment and Geo-technics, 31, pp.34-42, (2021)



17 17 7 9

Nakamura Kousuke Komai Takeshi 9

Applicability of silty material brought by black tsunami to estimation of inundation area 2021

Japanese Geotechnical Society Special Publication 180 185
DOI

10.3208/jgssp-v09.cpegll9

Goto Kazuhisa Ishizawa Takashi Ebina Yuichi Imamura Fumihiko Sato Shosuke Udo Keiko 212

Ten years after the 2011 Tohoku-oki earthquake and tsunami: Geological and environmental 2021

effects and implications for disaster policy changes

Earth-Science Reviews

103417 103417

DOl
10.1016/j -earscirev.2020.103417

Pujiwati Arie Wang Jiajie Nakamura Kengo Kawabe Yoshishige Watanabe Noriaki Komai Takeshi

263

Data-driven analysis for source apportionment and geochemical backgrounds establishment of
toxic elements and REEs in the Tohoku region, Japan

2021

Chemosphere

128268 128268

DOl
10.1016/j -chemosphere.2020.128268

Watanabe Takahiro Tsuchiya Noriyoshi Yamasaki Shin-ichi Sawai Yuki Hosoda Norihiro Nara 118
Fumiko W. Nakamura Toshio Komai Takeshi
A geochemical approach for identifying marine incursions: Implications for tsunami geology on 2021

the Pacific coast of northeast Japan

Applied Geochemistry

104644 104644

DOl
10.1016/j -apgeochem.2020.104644




Takeshi komai, Michiru Kurita, Kengo Nakamura, Tatsu Kuwatani 30

Discrimination of tsunami deposits using machine learning and its database development in 2021

Eastern Japan

Proceedings of the 30th Symposium on Geo-environment and Geo-technics 101-106
DOl

Kuwatani Tatsu Yoshida Kenta Ueki Kenta Oyanagi Ryosuke Uno Masaoki Akaho Shotaro 532

Sparse isocon analysis: A data-driven approach for material transfer estimation 2020

Chemical Geology

119345 119345

DOl
10.1016/j .chemgeo.2019.119345

KUWATANI Tatsu 40

Rock-forming-process Extraction through the Integration of Visualization, Informatics and 2020

Measurement

Journal of the Visualization Society of Japan 14 17
DOl

10.3154/jvs.40.159 14

T. Kuwatani 15

Earth materials science in a data-driven paradigm 2019

Elements 280 281
DOl

10.2138/gselements.15.4.280




KOMAI Takeshi 61

Chemical Components of Heavy Metals in Tsunami Deposits and its Effects to Groundwater and Soil 2019

Journal of Groundwater Hydrology 47 54
DOl

10.5917/jagh.61.47

Velasco, E., Goto, K., Sugawara, D., Nishimura, Y. 19

A scheme proposal for an effective selection of survey sites in paleotsunami research, 2019

Hachinohe case, Aomori Prefecture

Proceedings of the 2019 CWMD Conference 189-198
DOl

Motswaiso Fiona S. Nakamura Kengo Watanabe Noriaki Komai Takeshi 7

Geochemical Investigation of Metals and Trace Elements around the Abandoned Cu-Ni Mine Site in 2019

Selibe Phikwe

Journal of Geoscience and Environment Protection 275 293
DOl

10.4236/gep.2019.75020

Batdemberel Bayanzul, Kengo Nakamura, Isao Machida, Noriaki Watanabe, Komai Takeshi 27(2)

JournalConstruction of a conceptual model for confined groundwater flow in the Gunii Khooloi 2019

Basin, Southern Gobi Region

Hydrogeology 1-9
DOl

10.1007/s10040-019-01955-8




Sinichiro Sando, Kengo Nakamura, Takeshi Komai

29

Creation of advanced discrimination method of paleo-tsunami deposits based on ITRAX geochemical 2019

analysis

Proceedings of 29th symposium on geo-environment and geo-technics 25-28
DOl

Pujiwati Arie Nakamura K Watanabe N Komai T 118

Application of multivariate analysis to investigate the trace element contamination in top soil 2018

of coal mining district in Jorong, South Kalimantan, Indonesia

I0P Conference Series: Earth and Environmental Science

012062 012062

DOl
10.1088/1755-1315/118/1/012062

Chagu-Goff Catherine Goto Kazuhisa Sugawara Daisuke Nishimura Yuichi Komai Takeshi 118

Restoration Measures After the 2011 Tohoku-oki Tsunami and Their Impact on Tsunami Research 2018

Advances in Natural and Technological Hazards Research 229 247
DOl

10.1007/978-3-319-58691-5_14

Haraguchi Satoru Ueki Kenta Yoshida Kenta Kuwatani Tatsu Mohamed Mika Horiuchi Shunsuke 124

Iwamori Hikaru

Geochemical database of Japanese islands for basement rocks 2018

The Journal of the Geological Society of Japan 1049 1054

DOl
10.5575/geosoc-2018.0027




KUWATANI Tatsu 29

Data-driven Analysis towards Understanding of Geoscience Processes: Application Examples in 2018

Geology

Geoinformatics 49 60
DOl

10.6010/geoinformatics.29.2_49

21 6 8

JpGU-AGU joint meeting 2021

2021

30

2020

JpGU-AGU joint meeting 2020

2020




2020

2020

3.11

230

2020

ITRAX

29

2019

Chemical Properties of Tsunami Deposits Caused by the Great East Japan Earthquake

AOGS 16th Annual Meeting

2019




T. Kuwatani, K. Yoshida, K. Ueki R Oyanagi, M. Uno, S. Akaho

Estimation of material transfer from compositional datasets using sparse modeling

AOGS 2019, Singapore

2019
2019
2019
2019,
2019
2019

2019




Velasco, E., Goto, K., Sugawara, D., Nishimura, Y.

A scheme proposal for an effective selection of survey sites in paleo-tsunami research, Hachinohe case, Aomori Prefecture

2019 CWMD Conference

2019

Chemical Properties of Tsunami Deposits Caused by the Great East Japan Earthquake

AOGS 16th Annual Meeting

2019

T. Komai, K. Nakamura, Y. Kawabe, T. Kuwatani, N. Tsuchiya

Geochemical and Statistical Analysis of Heavy Metals and Elements in Tsunami Deposits at Coastal Areas of Northeastern Japan

International Symposium on Ocean and Polar Engineering

2018

(SIP)

2018




2011

55

2018

2018

2018

21

(1B152018)

2018

2018

2018




Tatsu Kuwatani

Geochemical Data-processing for extracting geological processes

15th International Symposium of Mineral Exploration (ISME-XV)

2018

2019

2018

2018

12

(Goto Kazuhisa)

(10376543) (12601)




(Nakamura Kengo)

(30757589) (11301)
(Kuwatani Tatu)

(60646785) (82706)
(Kawabe Yoshishige)

(90392604) (82626)

New South Wales




