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Possibility of submarine landslide and analysis of tsunami source in 1923 Great Kanto earthquake
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* September 1, 1923, Magnitude:7.9-8.1(Mj)
o  FE{EHEE (Casualties) : 105,385 N (T AP BHE &) 22011 tsunamis: 24,585 A (18 F)
° H K@ﬁé%iiﬂ%%@’f&yl‘ /One of the huge damage event in Japan
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The newspapers in 1923
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Recording tsunami heights(Hatori et al., 1979)
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Recalculation based on each fault model
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The depth change of Sagami bay and Tokyo bay

. - Hydrographic department, Imperial Japanese Navy(1924): |
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THE CHART SHOWING THE CHANGE OF
'HEE DEPTH OF THE SEA IN SAGAMI NADA
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After the Great Earthquake
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The depth change of Sagami bay and Tokyo bay
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' bathymetrlc map in Sagami
| bay and Tokyo bay mouth
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/The depth change can be well
explained if it is caused by submarine
landslides.
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Recording tsunami height in time series of 1923 Kanto tsunami at Yokosuka

Yokosuka
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Marecgrams of stations in Yokosuka and other ports
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/Simulation results

& Hh ;R D EB % /Records of each point

EhiE /Atami

Tsunami height is approx. 7-12m, after earthquake
5-6 min.

E#8 /Manazuru

Tsunami height approx. 6m, after earthquake 5-6
min.

$# A /Kamakura

Tsunami height approx. 6m, after earthquake
10-13 min.

TH~JIIZEIZFFEER /South of Kawanazaki to Shimoda

Tsunami height is approx. 1.8-2.1 m, after
earthquake 20 min.

RE KB /1zu-Oshima

Tsunami height approx. 13m

Every 1 min.

Every 5 min.
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Terminal velocity of submarine landslide (Lovholt, et al., 2015 )

2g2(sinf— f cosb)
CF

Uterm = & o 1
Py

The liner shallow water wave celerity

Eq.(2)

. \/ gd tanh(7h/d ) ~

Z C

} cosh(z1/d) c —U

Z C

" cosh(7/d) c+U

Eq.(5
q.(5) 1/4

1/2
H, _ bl h1

H, b, h,

: Density of sediment and sea water
: seabed angle

: Surface friction coefficient

: Coulomb friction coefficient
:Wave height (hr)

: Landslide thickness
:Landslide length

:Water depth

:Landslide velocity

: Gravitational acceleration
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Submarine landslide tsunami can qualitatively explain wave phase, arrival time and wave height

T

~ -] Tsunami height approx.

Tsunami height... |- ||
is approx, 7-12m,';j:: iZendf
after earthiquake’ |

5-6 min.

Tsunami height is
approx. 1.8-2.1 m,
after earthquake 20

| 6m, after earthquake 5-6 |
min.

Tsunami height approx.

6m, after earthquake 10- :

13 min.

Y, (3

7 m S

‘| Tsunami height approig.. 13m

b
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Ce 0.0019 -
f 0.005 -
0 0.37 deg Parameters of
2 Storegga slide in
Ps 1.7X10° | kg/m3 Harbitz(1992)
Pu 1.1X1083 kg/ms3
9.8 m/s?
1000.0 m Estimated from
7 83.18 m depth change
h 1420.0 m Topography data
Userm 26.43 m/s Eq.(1)
C 55.84] | mis Eq.(2)
he g2 m Eq.(3)
h, 0.65 m Eq.(4)
""""""""" Eq.(5), b1=100m,
Atami H, 12.65; m b2=1000m, h1=1m,
ey h2=1420m
Achi Eq.(5), h1=1m,
Izu-Oshima H,[ { 11.2 M h2=1420m

Reproduction of further concrete tsunami needs to be carried out using detailed geological data.




F &8 /Conclusion

ARRF. SREDBEMZANT, 1923FOERMEZRICDOVNVTHEREELT- /This study reverified the
tsunamis of 1923 Kanto earthquake using high accuracy seafloor topography.

BiIBET L CHHEINERS I T —2RECHBEHENRALLIZEOD  EREFREDENDRDS
Lf= /Tsunami height calculated by the fault model disagree with the recording tsunami height in spite of
improving calculation accuracy.

WEDBRMBE T —FEDOLEN S, MERR THASN-MEEZLITBREICR>THEL TSI EZHERRL
7= /We confirmed that the bathymetric changes which observed before and after the 1923 Kanto Earthquake
corresponded to the submarine valleys of the Sagami Bay from the analyzing of comparison with the current
submarine topographic data.

1923F R BEDFEAE AN LEBRERMT ARNYICESENZEEELZGE. BB RT XY KEETILEZRAL
THRAELI=ECAH HEZRNOERBIRHIZHEITH. BRI RYKRIE., A EIEIC&KSRKEREWNENRE
EREITHEEMMITEEDESSFIHRALKF/LIELHFELT: /The mechanism of 1923 Kanto tsunami event is a
high possibility reason due to the submarine landslide. We estimated tsunami scale using simple model considering
the tsunami mechanism is submarine landslides. The tsunami arrival time and the location of tsunami source
induced by submarine landslide in Sagami Bay were qualitatively consistent with the recording tsunami height by
considering the characteristics of the shallow-water deformation and the tsunami convergence.

5% DEE /Future works
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Consideration of the tsunami sources caused by submarine landslides

Detail numerical calculation for tsunamis

Subseafloor survey

How to compare the recording tsunami height in time series
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