The 22 December 2018 Sunda Strait Tsunami:

Analysis from Field Observation Data, Spectral Analysis, Physical-
and Numerical-Model

Abdul MUHARI, PhD

Contributor:

Taro ARIKAWA, Mohammad HEIDARZADEH, Fumihiko IMAMURA, T. Ishibe, O.
Sandanbata, Anawat SUPPASRI, Antonius WIJANARTO, Aradea HAKIM, Supartoyo, E.
Kriswati and Kwanchai Pakoksung

J-Rapid Seminar
28 November 2019



QOutline

* Overview of Disaster
* Field observation
* Spectral Analysis
* Numerical Model

* Summary



Main references

Pure Appl. Geophys.
© 2019 The Author(s) - -
https://doi.org/10.1007/00024-019-02358-2 [Pure and Applied Geophysics

=)

Check for
updales

The December 2018 Anak Krakatau Volcano Tsunami as Inferred from Post-Tsunami Field
Surveys and Spectral Analysis

1 2 3 3 4
AepuL MuHart, & Monammap HEmparzapeH,” Hario Susmoro,” Haris D. Nuarono,” Estu KriswaTi,

SupartoY0,* AnTONIUS B. WoaNARTO,” FuMHIKO IMAMURA® and TArO ArikAwA’

Contents lists available at ScienceDirect

Ocean Engineering

i ¥

'

El SEVIER joumal homepage: www_elsevier.com/locate/oceaneng

n

Numerical modeling of the subaerial landslide source of the 22 December | &&=
2018 Anak Krakatoa volcanic tsunami, Indonesia

Mohammad Heidarzadeh ™, Takeo Ishibe ", Osamu Sandanbata ©, Abdul Muhari ¢,
Antonius B. Wijanarto©



1. Overview of Disaster
Different types of damages
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2. Field Observation Data

25 - 28 Dec 2018 | Post tsunami survey (in land survey)
Highlighted features | Maximum inundation height | 13.49m
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2. Field Observation Data

25 - 28 Dec 2018 | Post tsunami survey (in land survey)
Hii hlighted features | Boulder transport
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2. Field Observation Data

29 Dec 2018 — 7 Jan 2019 | Airborne survey | Sertung Island | Area 1
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2. Field Observation Data

29 Dec 2018 -7 ]an 2019 | Airborne survey | Sertung Island | Area 2

Before tsunami

Photo taken on Jan 7% 2019
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2. Field Observation Data
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3. Spectral Analysis

Relative sea level (cm)
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Four (4) tide gauges data were analyzed
a) Original records b) ARMS of the tsunami amplitudes
1601
Tsunami
Marina — duration:
Jambu § 140} 7 hours 7
o
S 120
g gl .
& 100} 1
' ey
Ciwandan £ eruption time
g BOW 7]
el
Panjang % 60 ! Ef C {“2 8.5 1
E AN AN A
<
Kota Agung 40 { lﬁ 6
| | i | ;
22 23 24 22 22.5 23 23.5
Time (day) Dec 2018 [UTC] Time (day) Dec 2018 [UTC]
C) Spectra Tsunami period (min)
166.7 16.7 8356 1.7
106_Mr_-mna Jambu a3l _Panjang aseg i
v
7.4 min

Spectral energy (cm2 sec)

10°=

—— Tsunami Spectra i

6_Kota‘Ag[mé:) R

10°

Tsunami frequency (1/s)

-5.6"

[ : Tide gauge
¥ : Volcanic eruption . A\
® : Field survey location /%A S vdhadn
A Airborne survey Ioc.ation Tsunami source Marina Jambu
. | ©: RSAM seismic stations i Anak Krakatau BANTEN
INDIAN OCEAN ﬁ ~ Ciftype 2D VA
km > beach @
0 50
108.6° 104 104.4° 104.8° 105.2° 105.6° 106° 106.4° 106.8"

SUMATRA " Fat
LAMPUNG beach

1. It is assumed that tsunami generated
on 20:56 PM local time so 1s
consistent with seismic records.

2. Tsunami arrival time 33 — 35 mins in
Banten and 41 — 57 mins in Lampung
(Sumatra area)

3. Max tsunami amplitude 1.4 m
(Marine Jambu) Banten

4. Duration of the tsunami ~ 6-8 hours

5. The dominating period of the 2018

Krakatoa tsunami was 6.6—7.4 min
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4. Modeling exercise

Physical Model on generation mechanism

a) We a) Anak Krakatoa before eruption b) Anak Krakatoa after eruption

c) Parameters of initial tsunami
wave used for modeling




4. Modeling exercise

Numerical Model on generation mechanism

-8.15

-6.17

-6.15°

-8.1° -

-6.15°

0 . 25 50 0 B0 1(!4} 0 . 75 ‘IEIEI ] 75 ‘IE!EI
Amk 54 LS-2 LS-3 LS4
krakatoa
e e @ Vired
e
2 =
Initial sea surface 2 Km - — _
S| M| |
0 45 a0 0 45 80 0 75 EEICI 1] 100 EC!CI
j LS-5 LS-6 7 LS-7 j LS-8
1
2 Kkm
_ . O T
Pt T __£Tn =
0 50 100 0 75 150 0 5 10 0 10 20
j LS8 j LS-10 j LS-11 j LS-12
( D i . VIFee DY 1> V)
| 1
2k
_ A, = - ‘_H_W = .—-W
i - . £ - .
105 4° 105, 45 105 4° 105 45° 105 4° 108 45" 105, 4° 108 45°




4. Modeling exercise

Numerical Model on generation mechanism

Spectral energy (cm £ SBC)
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Summary

« Different types of damages were observed between
one in the coastline of Banten and Lampung with
another one in small islands nearby Volcano and
exposed ared

« Based on result from physical and numerical models, we
conclude that during the early phase of generation and
iIts propagation, the tsunami was very high, but since the
period is short, the energy somehow dissipated when it
hit small islands surrounding Anak Krakatau Volcano.

 We showed that based on the validation of the
modeled tsunami with observed data in tide gauge, the
early phase of tsunami generation is possible to create
~100 m pure elevation wave. The existence of small
island reduce the energy, thus wave hit Banten and
Lampung coasts were not that high.



