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The plan of this talk:

« An analysis of the 2" May 2020
Crete event from the Hellenic
Arc

« A tsunami warning system for

Crete Island
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Source modeling and spectral analysis e

of the Crete tsunami of 2nd May 2020
along the Hellenic Subduction Zone, offshore
Greece
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1R Pressure Gauges and Data Assimilation for Crete
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A tsunami warning system is
proposed for Crete Island, Greece,

Yuchen Wang' ("), Mohammad Heidarzadeh® ("), Kenji Satake' (), Iyan E. Mulia®

based on Offshore Bottom Pressure

: 3
Gauges and data assimilation and Masaki Yamada
+ The designed system achieves a high i
accuracy in forecasting the arrival 'Earthquake Research Institute, The University of Tokyo, Tokyo, Japan, “Department of Civil and Environmental
time and amplitude for tsunamis in Engineering, Brunel University London, Uxbridge, UK, "Department of Geology, Faculty of Science, Shinshu University,

the Eastern Mediterranean Basin Nagano, Japan

=+ The designed system successfully

forecasts the recent real tsunami of
the 2 May 2020 off Crete Island,
Greece

Abstract The Eastern Mediterranean Basin (EMB) is under the threat of tsunami events triggered by
various causes including earthauakes and landslides. We nronose a denlovment of Offshore Bottom
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Table 1 Seismic parameters of the 2 May 2020 Crete Island earthquake from different seismological agencies

Seismic parameter Seismoelogical agency
USGS GCMT EMSC® GFZ"
Moment magnitude (M) 6.6 6.6 6.6 6.6
Crigin time (hh:mm:ss UTC) 12:51:06 12:5158 12:51:054 12:51:065
Epicenter (Lon / Lat) 25712°E/ 2563°E/ 2570°E/ 2575°E/
34205 °N 3406 °N 3414 °N 3427 °N
Depth (km) 115 120 100 10.0
Strike/Dip/rake angles (degrees) 229/31/46 257724771 N/ A 264/22/76

@ European-Mediterranean Seismological Centre (https://www.emsc-csem.org); "Deutsches GeoForschungs Zentrum (http://geofon.gfz-potsdam.de/); ‘Mot
applicable
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a Bathymetry at tide gauge NOA-04 (lerapetra port)

. i GEBCO bathy High-resolution bathy made in this study
Making high-
resolution 35.01°
Shoreli NOA-04
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35.005"
35"
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make hlgh' b Bathymetry at tide gauge NOA-03 (Kasos port)
resolution GEBCO bathy High-resolution bathy made in this study
35.425° :
bathymetry data,
but it is essential.
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Tsunami source inversion 36°N
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Tide gauge NOA-04 1st wave 2nd wave 3rd wave
2nd May 2020 tsunami train train train
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Tsunami oscillations:

Several wave trains are seen. A bigger
tsunami could make longer
oscillations.
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A warning system based on DARTSs
@

We propose a deployment
of Offshore Bottom
Pressure Gauges (OBPGs
or DARTSs) around Crete
Island, which would enable
tsunami early warning by

data assimilation.
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A warning system based on DARTSs

The performance of the
systems was tested for the
May 2020 Crete event (M,,
6.6).

By assimilating only 8 min of
actual tsunami observations,
the tsunami is forecasted
fairly well in terms of arrival

time and max amplitudes.

Dr Mohammad Heidarzadeh, CEng, MICE, CWEM, MCIWEM, FHEA

[a]T:ﬂrnInl . {I::|:|T=5minI | .
. T I C— )
W oA "’m ] W bt '.r-ft s
& a v M ) & B . R
36 = f & A . ) = - * i i _' . -
- A . "
& £ = = Fy L-'I. L
A E09 "
A A
) N 7~
347 EN ® - ( L
100 km ~
T T T
{c) T= 10 min {d) T= 15 min
1

1
3 4 .l ¢ o
F Y ‘r Fs i ‘Er
: A - &
" g A u 4
ik *f—i r Y & " ik
34" - ] B
T __'Tf( T = T
22 24 26° 28 22X 247 26" 28
I [ ! ] [ T
=005 -004 -0.03 -002 -001 000 Q01 002 003 004 005
Tsunami Amplitude (m)
. le) OBPG Waveforms
E 2 10 4
S "\ Epe E10 | g Endlaf E11 |
E 1 : 5 '||I: fasimilalion 2 : -
=i
o 0 I o q_f_"-“ﬁﬁj\\.) D‘\J }
£ o—y , AVRVVAVAE
E _, i _5 I _2 i
m
5 4] 1] 20 o o 0 20 1 ] 1] 20 30
= Time after Earthquake (min)

{f) Waveform Comparison at NOA-04

20

is == Endl of Assimilation Observation
10 Synthetic
g | Forecast
E

=20

B-5)

£ 10,

E—]S-

I I S B D

=% 5 10 15 20 25 30 35 40 45 50

Time after Earthguake (min)

11



Conclusions

1)

2)

3)

4)

Hellenic Arc is obviously a
massive source of tsunami
in East Mediterranean

The need for high-
resolution bathymetries
from the coastal areas in
the region.

Multiple wave reflections in
the region can intensify
tsunami hazards.

A DART-based tsunami
data assimilation system is
proved to be useful for
warning.
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Thank youl!
Email address: mhk58@bath.ac.uk
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