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Examination of level 1.5 earthquake and tsunami in eastern edge of Nankai
Trough, Japan

Akihisa, Kitamura
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The Japanese government presented simulations of possible maximum seismic
movements and tsunami heights (termed Level 2 earthquakes and tsunamis) caused by Nankai megathrust
earthquakes, based on recognition of mega-tsunami at the 2011 Tohoku-oki earthquake. Kitamura and
co-workers examined tsunami deposits in Shizuoka prefecture, and showed that there is no evidence
for a Level 2 tsunami over the past 4000 years. But, two Level 1.5 earthquakes and tsunamis, which
are larger than level 1, but smaller than level 2, were detected. One is occurrence of megathrust
earthquake and the earthquake-induced active of splay fault at Omaezaki. The other is increase in
tsunami wave height was caused by earthquake-induced submarine landslides at Yaizu. This study shows

the following findings: (1) The AD1361 Shohei (Koan)Tokai earthquake caused >2.5 m uplift at
Omaezaki; (2) Megathrust earthquake occurred at ca AD400 at Suruga Trough. Scientific data of
analysis of Yaizu Plain has been submitted.



2011 3 11

8
100 150
1000 1
13
2013, 2015a, b; Kitamura & Kobayashi, 2014; , 2014;
2014, 2015) 4000
1
(Kitamura, 2016). 1
Kitamura (2016)
2 1(
1.5)
1498
1
@ 1
4 (2005)
G ) (A

— Fujiwara et al. (2010)

3
BC 3020-2880 BC 370-190 AD 1300-1370
2 ( 1)
al. 2014)
2009
(Baba et al., 2012)
( , 1982)
(30
2 1.5
1.5

10 m

(Kitamura et al.,

, 2011, 2013,

2( 11

2016)

100-200

(Tappin et

Mw 6.4

60-70%)

1.5



1c
€D ( 1.05-1.35m) Penitella
gabbii ( ) ( Kitamura et al., 2018
85 10 e
(Fujiwara et al., 2010)
1361 «C )
1958 2015 40cm
2.55m Im
2.5 (E )
« ) 2 « D

@) 684 90 270 1 (
8 ) «C ) Z AE 6
(E ) ( ) 1854
1m 1707 1498
1361 C )
( Kitamura et al., 2018

( ) 500



1011 4

400 (Kitamura et al.,
2019a
(FSS) 3
C
D
I | 1 1 T T
400 - I ol | ool A | L 2100
: : : Kitamur|a+, 2019I
- | | | | 600
684 -l |
: | | | | | L 200
| | |
887 ] | I|||||||||I |
1096 h | | | | | | 1000
[N N B I N — R |
1099 k | | | | | | ~1200
1361 I | | |Kitamurf+, 2018I— 1293
1 1400
1498 -*--h—ﬁ-ﬂ ! P--ﬂlms @)
1605 (7)- llllllIIIIIllllll?llllllll:lllllllll: : | = 1600
1707 | | p— 1703
1854 L - 1800
1923
1944 ————— ! F—
1946 1 1978 : : : - 2000
! | l
| NN | o
A-E Z
Kitamura et al. (2018) Kitamura et al. (2019a)
(2020)
® c/s
(Kitamura et al., 2019b) 60
2017 21 (Lan 915hPa)

(Kitamura et al., 2020)

, 2005.
. , 44, 169-176
Baba, T., Matsumoto, H., Kashiwase, K., Hyakudome, T., Kaneda, Y. & Sano, M.
2012. Microbathymetric evidence for the effect of submarine mass movement on tsunami
generation during the 2009 Suruga bay earthquake, Japan. In: Yamada et al. (eds.).
Submarine mass movements and their consequences. Advances in Natural and Technological
Hazards Research, 31. Springer: New York, 485-494.



Fujiwara 0., Hirakawa K., Irizuki T., Hasegawa S., Hase Y., Uchida J. & Abe K.,
2010. Millennium-scale recurrent uplift inferred from beach deposits bordering the
eastern Nankai Trough, Omaezaki area, central Japan. Island Arc, 19, 374-388.
Kitamura A., 2016. Examination of the largest-possible tsunamis (Level 2 tsunami)
generated along the Nankai and Suruga troughs during the past 4000 years based on
studies of tsunami deposits from the 2011 Tohoku-oki tsunami. Progress in Earth and
Planetary Science, 3:12.
, 2016.
34,
, 2020. 5

98-115.
, 2014
123, 813-834.
Kitamura A & Kobayashi K., 2014. Geologic evidence for prehistoric tsunamis and
coseismic uplift during the AD 1854 Ansei-Tokai earthquake in Holocene sediments on
the Shimizu Plain central Japan The Holocene 24 814-827

, 2011.
« D , 38, 3-19.

Kitamura A., Fujiwara 0., Shinohara K., Akaike S., Masuda T., Ogura K., Urano
Y., Kobayashi K., Tamaki C. & Mori H., 2013. lIdentifying possible tsunami deposits on
the Shizuoka Plain, Japan and their correlation with earthquake activity over the past
4000 years. The Holocene, 23, 1682-1696.

Kitamura A., Ina T., Suzuki D., Tsutahara K., Sugawara D., Yamada K. & Aoshima
A., 2019a. Geologic evidence for coseismic uplift at AD 400 in coastal lowland deposits
on the Shimizu Plain, central Japan. Progress in Earth and Planetary Science, 6, 57.

, 2013
« D , 40, 1-12.

Kitamura A., Mitsui Y., Kawate S. & Kim H. Y., 2015a. Examination of an active
submarine fault off the southeast lzu Peninsular, central Japan, using field evidence
for co-seismic uplift and a characteristic earthquake model. Earth, Planets and Space,
67:197.

, 2014.
, 53, 259-264.

Kitamura A., Ohashi Y., Ishibashi H., Miyairi Y., Yokoyama Y., lkuta R., Ito Y.,
Ikeda M. & Shimano T., 2015b. Holocene geohazard events on the southern lzu Peninsula,
central Japan. Quaternary International, 397, 541-554.

Kitamura A., Seki Y., Kitamura Y. & Haga T., 2018. The discovery of emerged
boring bivalves at Cape Omaezaki, Shizuoka, Japan: evidence for the AD 1361 Tokai
earthquake along the Nankai Trough. Marine Geology, 405, 114-119.

2015.
, 42, 1-14

Kitamura A., Yamamoto Y., Harada K., Toyofuku T., 2020. ldentifying storm surge
deposits in the muddy intertidal zone of Ena Bay, Central Japan. Marine Geology, 426,
106228.

Kitamura, A., Yamamoto, Y., Yamada, K., Kubo, A., Toyofuku, T., Nakagawa, Y.,
2019b. Combined analysis of sulfur and carbon contents, and foraminifer as
paleoenvironmental indicators in tidal flat sediments on Miura Peninsula, Japan.
Estuarine, Coastal and Shelf Science. 226, 106256

1982. . ,
7, 87-95.
@ Tappin D.R. et al., 2014. Did a submarine landslide contribute to the 2011 Tohoku
tsunami? Marine Geology, 357, 344-361.



10 9 1 7

107
2019
1-2
DOI
Kitamura A., Yamamoto Y., Harada K.., Toyofuku T. 426
Identifying storm surge deposits in the muddy intertidal zone of Ena Bay, Central Japan 2020
Marine Geology -
DOI
Kitamura A., Ina T., Suzuki D., Tsutahara K., Sugawara D., Yamada K., Aoshima A. -
Geologic evidence for coseismic uplift at AD 400 in coastal lowland deposits on the Shimizu 2019
Plain, central Japan.
Progress in Earth and Planetary Science -
DOI
https://doi.org/10.1186/s40645-019-0305-y
Kitamura A., Yamamoto Y., Yamada K., Kubo A., Toyofuku T., Nakagawa Y. 226
Identifying storm surge deposits in the muddy intertidal zone of Ena Bay, Central Japan 2019
Estuarine, Coastal and Shelf Science 106256

DOl
https://doi.org/10.1016/j .ecss.2019.106256




Kitamura A., Seki Y., Kitamura Y., Haga T. 405
The discovery of emerged boring bivalves at Cape Omaezaki, Shizuoka, Japan: Evidence for the 2018
1361 CE Tokai earthquake along the Nankai Trough
Marine Geology 114-119
DOl
https://doi.org/10.1016/j .margeo.2018.08.006
Kitamura, A., Ito, M., lkuta, R., lkeda, M. 5
Using molluscan assemblages from paleotsunami deposits to evaluate the influence of topography 2018
on the magnitude of late Holocene mega-tsunamis on Ishigaki Island, Japan.
Progress in Earth and Planetary Science 1-10
DOl
https://doi.org/10.1186/s40645-018-0200-y
Kitamura, A., Ito, M., Sakai, S., Y. Yokoyama, Miyairi, Y. 403
Identification of tsunami deposits using a combination of radiometric dating and oxygen-isotope 2018
profiles of articulated bivalves.
Marine Geology 57-61
DOl
https://doi.org/10.1016/j .margeo.2018.04.003
45
2018
1-16

DOl




2019

Isotope News 18-21

DOl

Kitamura Akihisa Imai Takafumi Mitsui Yuta Ito Mami Miyairi Yosuke Yokoyama Yusuke Tokuda 4

Yuki
Late Holocene uplift of the lzu Islands on the northern Zenisu Ridge off Central Japan 2017
Progress in Earth and Planetary Science 1-17

DOl
doi.org/10.1186/s40645-017-0146-5

12 1 1

2017 21

169

2020

2019

2019




CNS

2018

2018

2018

2018

2018

2018

2018




2018

168

2019

1498

JpGU-AGU Joint Meeting 2017

2017

2017




2017

2017

2020

255

http://akihisakitamura.la.coocan.jp/

https://tdb.shizuoka.ac.jp/RDB/public/Defaul t2.aspx?id=10983&1=0




(Yokoyama Yusuke)

(10359648) (12601)
(Toyofuku Takashi)

(30371719) (82706)
(Miyairi Yosuke)

(30451800) (12601)
(Harada Kenji)

(40378922) (13801)
(Sugawara Daisuke)

(50436078) (83811)
(Yamada Kazuyoshi)

(60508167) (83811)
(Sato Yoshiki)

(60751071) (82626)
(Mitsui Yuta)

(80717950) (13801)




