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Possible onshore-dominated source of tsunami deposits of the 2011 Tohoku tsunami:
case study from northern Fukushima
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We surveyed the tsunami deposits of 2011 Tohoku tsunami at Matsukawaura and Yunuki, two lowlands in northern Fukushima
The presence of a lagoon at Matsukawaura and river at Yunuki makes these locations are the best location to study the sour
of tsunami deposits. Matsukawaura is a flat area, and it was a paddy field before inundated by tsunami. At Matsukawaura w
surveyed and sampled every 200 m along 2 km transect. Our first point is just behind the lagoon. The inundation distance wa
around 3.8 km, and our last point was about 300 m before inundation limit. The tsunami height was around 9 m. The tsunam
deposits here composed of sand and mud layers. The mud is black and along the transect the mud is distributed in the upper p
of the tsunami deposits; however it is sometimes intercalated between the sand. The thickness of the mud is from 1 to 10 cm, ar
the thickness of the sand is from 3 to 10 cm. Sometimes, within the sand, rip-up clasts are present.

Yunuki is a flat (1.5 x 5 km2) valley located around 7 km south of Matsukawaura. The inundation distance was about 4.5 km,
with tsunami height about 10 m. At Yunuki, we surveyed the tsunami deposits along 4.1 km transect (longitudinal transect). We
also surveyed the tsunami deposits crossing the river (transversal transect). Total 26 points for longitudinal transect and 11 poin
for transversal points were observed and sampled. In general the tsunami deposits are composed of sand layer covered by m
The sand sometimes laminated. This laminated sand deposited above the massive or graded bedding sand.

To understand the main source of these tsunami deposits, we perform foraminifera and mineral composition analysis of beac
dune, lagoon, and tsunami deposits. Examples of foraminifera found within the tsunami deposits are genus of Elphidium, Hay
nesina, Rotalia. Some species of Elphidium, Haynesina are typical of lagoon spesies.

Based on the percentages of foraminifera, shell fragments and mineral composition, the possible main source for tsunami d
posits at Matsukawaura were dune (30%) and lagoon (35%), meanwhile at Yunuki the possible main source was the dune (70%
This novelty result is very important because we always thinking that tsunami deposits mostly sourced from offshore area, an
now we understand that tsunami deposits can also mostly sourced from onshore area.

0O 0 00 0O : tsunami deposits, onshore source, Yunuki and Matsukawaura, foraminifera, tsunami Tohoku 2011
Keywords: tsunami deposits, onshore source, Yunuki and Matsukawaura, foraminifera, tsunami Tohoku 2011
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Tsunami sandy sediments of the coastal forest reserve in Asahi city, Chiba Prefecture
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Researches of tsunami deposits from Holocene bay deposits in the Shimizu Plain, Shizuc

Prefecture
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Rock type and mineral compositions of the tsunami deposit from the Otagawa lowland.
western Shizuoka Prefecture
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Geomorphic Changes due to 2004 tsunami-Kirinda Fishery Harbor, Sri Lanka
Geomorphic Changes due to 2004 tsunami-Kirinda Fishery Harbor, Sri Lanka

Prasanthi Ranasinghe Kazuhisa Goté, Tomoyuki Takahasfj Jun Takahashj Fumihiko Imamuré
RANASINGHE, Prasantht, GOTO, Kazuhisd TAKAHASHI, Tomoyuki®, Jun Takahashj Fumihiko Imamura

!Graduate School of Engineering, Tohoku Universfi@hiba Institute of Technology’Kansai University,*Tohoku Electric
Power Co.
!Graduate School of Engineering, Tohoku Universfi@hiba Institute of Technology’Kansai University,*Tohoku Electric
Power Co.

Tsunami can erode and bring in large volume of sand and other sea bed material into the land area behind the beach. Tl
seabed became shallower near the coast at most locations, suggesting deposition of inner shelf or deep-sea sediments in
shallow areas. A variable amount offshore material was incorporated into the deposit even though the amount and depth ¢
erosion offshore were not quantified. Relative to the onshore study of tsunami deposition, the impact of the tsunami on the
offshore bathymetry is poorly understood, due to the scarcity of pre- and post-tsunami bathymetric data, which are useful fo
analysing tsunami erosion and deposition offshore. Numerical sediment transport model is a better approach for understandir
the offshore process of the bathymetric change by the tsunami. Even though, various models have been proposed to underste
the sedimentary process of the onshore and offshore sediment transport, most of the model yet to be validated using bathymet
data immediately before and after the tsunami. The bathymetric data at nearshore zone measured by JICA on November 20|
and February 2005 at Kirinda harbor (81.3375E, 6.2181N), Sri Lanka, was recoded the bathymetric change by the 2004 India
Ocean Tsunami. This study is assessing the onshore and offshore geomorphic changes due to tsunami in Kirinda, while testi
the validity of the sediment transport model using recorded bathymetry data. Nested grid system which includes six domain:
with different resolution is used to simulate the tsunami propagation and inundation as well as the bed level change. First of all
bed level change in smallest domain is obtained and compare with the measured data in order to validate the sediment transp
model. The model calculated erosion and deposition ratio for the Kirinda harbor after the tsunami wave is 0.61, whereas the rati
was given as 0.52 for the measured data. Furthermore, high sedimentation occurred in the bay areas because of the diffract
tsunami inflow into the bays and erosion had been noted at the headlands, as well as at the artificial coastal structures such
breakwaters. The model predicted results overall are compatible with the measured data, although the model could not perfect
demonstrated the local effects. By applying the sediment transport model for the larger domains, it is found out that about 1 n
layer of sediment is eroded at 50-100 m depth by tsunami flow and deposited on the nearshore area.

O O 00 0O : sediment transport model, geomorphic changes, tsunami
Keywords: sediment transport model, geomorphic changes, tsunami
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