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Indonesia is located at the confluence of three active earth plates, namely the Indo Australia plate, the

Eurasian plate and the Pacific plate. This plate activity is the most frequent cause of tsunamis in
Indonesia




Tsunami Events in Indonesia 1990-2020 (based on
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Tsunami Events in Indonesia 1990-2020 (based on Philippines
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Tsunami Repetitiveness in Indonesia

since 1945 (based on area)
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Tsunami Risk in Indonesia

o Based on the results of the risk assessment, the total number of people exposed to the risk
of the tsunami disaster in Indonesia is 4,102,406 people in all provinces in Indonesia with
a potential loss of up to Rp. 879 Trillion (62.2 Billion USD)

https://bnpb.go.id/documents/buku-renas-pb.pdf
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2004 Indian Ocean Tsunami: Impact Map

Aceh

166,080 died,
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2004 Indian Ocean Tsunami: Comparison

Banda Aceh

January 2005

\ L LS |

Google Earth

“

Before the Tsunami (Google Earth Pro) After the Tsunami (Google Earth Pro)

68,000 ha land was destroyed because of the tsunami
(Tempo.co, 2005)




2004 Indian Ocean Tsunami:

Gampong Kajhu Map
(Google Maps)

2l Y7 &\
Gampong Kajhu Tsunami
(mongabay.co.id)

Tsunami Impact: Only
159% villagers were safe

from the tsunami
(Ferdiansyah, 2018)

Disaster-resilient Coastal Village in Gampong
Kajhu
(aceh.tibunnews.oom)

Gampong Kajhu
(aceh.antaranews.com)

Projects: Disaster-resilient Coastal Village
(Destana) encourages active participations from
the villagers. Trainings are provided by local
government and NGO. (Saroji et al., 2016)

Gampong Kajhu in 2009
(Google Earth Pro)

Gampong Kajhu in 2020

Saltwater
ponds for
shrimps

Villagers still stay in
their villages although
facing high risks from
tsunami. Rebuilt was
helped by Indonesian
Red Cross and IOM
(Bonasir, 2014).

Current status: Listed
as one of the best 100
best villages in
Indonesia
(Kementerian Desa
Pembangunan Daerah
Tertinggal dan
Transmigrasi, 2018)

(Google Earth Pro)



2004 Indian Ocean Tsunami: Deli Serdang

BANGLADESH

Deli Serdang
Moy 2008

wow | Projects: Madani

foster home was
built in Deli
Serdang to house
children who lost
their parents inthe
tsunami
(detikNews, 2005)
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Deli Serdang in 2009
(Google Earth Pro)

2004 TSUI}aFli Impact Map Madani Foster Home in Deli Serdang
(enwikipedia.org) (facebook.com)
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peli S.el.'dan.g Map Installing WRS NewGen and Mapping Soil Vulnerability in Deli Serdang] Deli Serdang in 2020
(idwikipedia.org) e : (Google Earth Pro)
Tsunami Impact: At least Projects: In 2020, WRS NewGen was installed in Deli Serdan Current status: Became more

]

o1 people died in Deli (Juraidi, 2020a). The government also mapped soil vulnerability ! populated. Opened Kualanamu

Serdang and Nias (Media in Deli Serdang to mitigate risks (Juraidi, 2020b). Shelter zones | International Airportin 2013.

Indonesia, 2019) for tsunami are also chosen from existing buildings such as |
mosques and halls.




2004 Indian Ocean

- Lageatia

Projects:
Sirombu Market
in Nias was
destroyed and
relocated
(Bangkit, 2011).

Nias in 2012
(Google Earth Pro)

SAHUDRA HINDIA

.
————
i

-

Nias Map Sirombu Market Relocated
(idwikipedia.org) (travel.detik.com)

Nias in 2020
(Google Earth Pro)
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e V= NS Current status: Nias is a tourist
Sirombu Market Destroyed Nias Evacuation Drill deStir}ation- Some beaches are
(demaniasbarat.wordpress.com) (bnpb.go.id) (ugm.ac.id) now filled by coral rocks caused
. . . . by 1to 2 mland elevation from
Tsunami Impact: At least Projects: Evacuation drills have been done throughout the years Y .
. o . the tsunami. (Yordanetal., 2017)
51 people died and 33 in Nias (Yanuarto, 2020) . An early warning systems based on
people lost in Nias radon gas concentrations and groundwater levels is developed |

by UGM (Ika, 2020).



Post 2004 Tsunami: Present Condition

BANGLADESH

INDIA

241 people died in
. 2R North Sumatra (Deli
ik L ein Serdang, Sgrdang
b | - Bedagai, Nias)
2004 Tsunami Impact Map
(enwikipedia.org)

After the
tsunami,
10,000
mangrove
trees were
planted in
Cermin
Beach
(Anggraeni,
2018)

fRe, S

Mangrove Planting in Sedang Bedagai
(goodnewsfromindonesia.id)

— o | SN

Sirombu Market Destroyed
(gemaniasbaratwordpress.com)

Sirombu Market Relocated
(travel.detik.com)

Sirombu Market in Nias was destroyed and relocated

(Bangkit, 2011)

i

Madani Foster Home in Deli Serdang
(facebook.com)

Madani foster home
was builtin Deli
Serdangto house
children who lost
their parents inthe
tsunami (detikNews,

2005b)
In 2020, WRS

NewGen was
installed in Deli
Serdang (Juraidi,
2020)




2004 Indian Ocean Tsunami: Serdang Bedagai
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Post 2004 Tsunami: Before the Indian Ocean
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Banda Aceh y’ - 8
23 Juni 2004 % A on ¢ _

Aceh Map (en.wikipedia.org)

Aceh isthe westernmost province of Indonesia and
was the closest point of land to the epicenter of the
2004 Indian Ocean earthquake and tsunami. It

e covers the area of 58,376.81 km2 and inhabited by
R A T around 5 million people (BPS, 2019)
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Aceh Before the Tsunami (arup.com)



Post 2004 Tsunami: After the Indian Ocean
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After Tsunami (Source: dw.com)

December 26,2004

9 SR, 5-30 m far field type tsunami
(tsunami that have propagation of up
to 1,000 km) (Pratama, 2018)

166,080 people died and 2,507 were
seriously injured (Triyono et al., 2019)
A tsunami early warning system has
now been built along the waters
between Indonesia and Thailand




Post 2004 Tsunami: Present

Banda Aceh
10 Juni 2020

Google Earth

Inage © 2020 Maxar Technologies
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Aceh 2020 (Google Ea

Tsunarr}i Escape Buil Aceh Besar Breakwater (antarafoto.com)
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Background

Structural and non structural
projects




Mainstreaming DRR in
National Medium Term Development Plan

There is already a mandate from Law
Local Community No. 27/2007 to include disaster risk
Level/Municipal Level assessment in regional development
planning. Hence it is not clear how
much should be invested in disaster
risk reduction at the regional level.

National Level

This condition, supported by a
democratic system in the election of
regional leaders and regional
autonomy, has made the application of
DRR in regional development

planning dependent on the good will
of the policy makers.




Level of progress in HEA in Indonesia

4 E. Djalante et al.
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Fig. 1.2 Indonesia’s level of progress in HFA priority areas {oul of five) compared to the rest of
the world (Maodified from BNPEB 2001 1a, 2013, 2015, PreventionYWeb 20160




Community Level Tsuamiawareness in
Indonesia

Buoy, Alat Pendeteksi Tsunami di Indonesia ~ « Lack of maintenance for tsunami EWS.

Rusak dan Hilang Dicuri Budget for maintenance is only available
for 70 out of total 170 censors in
Jesa Alicia - Selasa, 2 Oktober 2018 | 12:44 WIB 0 o @ e Indonesia (Lln & Henschke, 2018)

* Some EWS are insignificant. For example,
in Palu the censor is 200 km away from
the beach and can only detect 6 cm wave
rise (Lin & Henschke, 2018)




Nationally Mandated Program : Destana (Village Resilience Programs)
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Java Destana Expedition in 2019
(idntimes.com)

Destana Training in Aceh Destana Training in West Java
(aceh.tribunnews.com) (jabarekspres.com)

. BINBDINUAN I ENRVEID .

Disaster-resilient Villages/ sub- 4 HIIESATANGE“H BENCANA Destanaoutput:

districts (Destana) is a government R P iUN 2018 strengthening mitigations
rogram to train villages/ sub- A R ¢+ Mappingdisaster-proneregions

p BADAN PENItNGGULANGAN BENCANA DAERAH KAB. BANJARNE fm o Creating mitigation I'U.leS and

districts throughout Indonesia to regulation

be self-sufficient in disasters by o Strengthening people’s l{nowledge
developing mindset to adapt, about disasters and mitigations
mitigate, and recover (Regulation Of « Encouraging active participation

The Head Of The National Disaster for mitigations from villagers (SNI
Management Agency Number 1 Year 8357:2017 Disaster-resilient Villages)

Destana Training in Central Java
201 2) (jateng.tribunnews.com)
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Trans Mentawai Project: Background Tsunami Event (before the 2010 tsunami)

Mentawai . Legend E
31 Mei 2005 Z T ’ ,

'S R South Pagai .
km

I —p——

0 20 40

! -

99°E 100°E 101°E

Mentawai Map (commonswikimedia.org)

Mentawai Islands cover the area of
6,011.35 km2 and had a population of
76,173 atthe 2010 Census. The
islands are famous for surfing; hence
they become international tourist
destinations.

-

Macaronis Mentawai Surf Resort (takaitu.idurfing in Mentawai (macaroniresort.com)




Local Government initiated Programs: Trans Mentawai Project

Mentawai .
14 Februari 2014 -

-

®

o
MacaronisiMentawai Surf Resort \\

.

Google Earth N ' ,‘._?.’; -y ‘k‘ -
inEge © 2020 Maxar Technologies 90 m — . ¢ -
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Macaronis Mentawai Surf Resort After the Tsunami (Google Earth Pro) After Tsunami (viva.co.id)

October 25, 2010

e 7.7 SR, 6-12m tsunami earthquake (Triyono et al., 2019)

« “Tsunamiearthquakes” are strange in that they happen almost entirely in the soft, weak section of the
fault so they create a much larger tsunamithan expected. (Sahakian, 2020)

* 456 people died and concrete construction buildings collapsed under the tsunami (Triyono etal.,
2019), and 15,000 more were displaced or left homeless (Sahakian, 2020).

N




Local Government initiated Programs: Trans Mentawai Project

ZONA PERMUKIMAN BARU @R -

* Zonapermukiman baruyan
dltel::kan dalamRTRW + O REC PAGNUIARABANY
Arahan relokasi permukiman * Pemindahan pusat kecamatan Pagai Utara
Desa Sikakap diarahkan ke bagian barat yang lebih aman

UPAGA|UTARA  dari area tsunami

ZONA PERMUKIMAN BARU ZONA PERMUKIMAN BARU

* Zona permukiman baruyang * Zonapermukiman baru
ditetapkan dalam RTRW yang ditetapkandalam :

* Zonainimerupakan kawasan RTRW mAAmA Sikakap Port Masterplan
yang direncanakan aman dari * Zonaini merupakan : |
bahaya tsunami lu.awasan yang ' i

* Arahan relokasi permukiman direncanakan San dari
Desa Silabu dan Betumonga bahaya tsunami

* Zonasudah direncanakan Arahan _'9|°k3-“.‘
jaringan jalan baru permukiman di Desa

Sikakap

L
)
Sikakap Port Entrance

PUSAT KEC. SIKAKAP BARU n ‘
s cemindatan st acamstan . \ghg , Trans Mentawai is needed

Sikakap yang awalnyadidesa & PENGOUMAAN LAAN EXS5 TING b £ h

Sikakap dipindahke Desa . eoause. so far access has

Taikako - only relied on waterways
* Sesuai dengan peraturan N (Sagurung, 2020). Itis

bupati Kepulauan Mentawai il targeted to be 393.5 km long

nomor 2 tahun 2018 oor00 S e A (Jannah, 2018),

SAMUDERA HINDIA R
ot Clearance for Trans

Mentawai

(mentawaikita.com)



PELABUHAN PELAJAR

KERAMBA

KERAMBA

Gambar 5.6. Skema Konsep Wajah Kota Pantai (water front city) sebagai Gerbang Masuk Pagai Utara



Cilacap Mangrove Forest: Symbiotic Approach between Tourism and Infrastructure

Cilacap Mangrove Forest
23 Juni 2006

(Cilacap Mangrove Forest

Google Earth

ImEge © 2020 Maxar Techrologies

Cilacap Map (Google Maps)

August 17,2006

« T77SR

* 40% people didn't feel the earthquake
before the tsunami came. 409 felt a faint
earthquake and only less than 20% felt a
strong earthquake (Muhari, 2016)
664 people died (Triyono et al., 2019)

After the Earthquaiﬁe 2

d0dl. OU CWS.CO




Eco-Tourism approach for Better Tsunami Resilience: Mangrove Forest Cilacap

Pantai Menganti
30 Agustus 2002

Google Earth

Image © 2020 Maxar Technologies

.,
]

e

(dara.co.id)

(harapanrakyat.com)

Pantai Menganti
23 Juli 2006

Google Earth

nage © 2020 Maxar Technologies
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After the Tsunami (Google Earth Pro)

August 17,2006
3-8 meter tsunami earthquake
Tsunami earthquakes create bigger tsunami
magnitudes than they should have been (Muhari, 2016)
Tsunami from tsunami earthquakes is more difficult to
be predicted than a usual tsunami event




Mangrove Forest: A symbiosis approach for DISASTER resilience

il s
X:"L' vb /:‘///f:‘

(kompasiana.com)

Mangrove Seeding by Local Communities
(mongabay.co.id)

’/

Local government has
coached 11 villages to be
resilient towards
disasters and is planning
to broaden the scope
(BNPB, 2012).

Cilacap Mangrove Forest
serves as both a
conservation area and a
tourist destination.

—— CilacapMangroveForest1 ~  Cilacap Mangrove Forest 2 (travelingyuk.com)




Hutan Kota Palu: Trauma Healing Post 2018 Tsunami

Palu
17 Agustus 2018
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Palu Map (en.wikipedia.org)

Palu covers an area of 395.06 km2
inhabited by 367,600 people (2015
census). It islocated in Sulawesi, an island
with the most frequent tsunami disasters
in Indonesia since 1945 (6 times)




Hutan Kota Palu: Palu right after the tsunami

Palu ok : 4
2 Oktober 2018 2 2
e .- K
T ” \
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. ]

GETTY IMAGES

400 m

September 28, 2019

e T74SR,2-7mtsunami

« 2,037 people died, 671 people were missing, 152 people
were buried, 4,084 people were injured and 67,310
houses were damaged (Triyono et al., 2019)

« Theearthquake damaged the electricity and
communication networks. This means that many people
did not receive a tsunami warning (Lin & Henschke, 2018)

(liputan6.com) (instagram.com)



Hutan Kota Palu: Moving the Crowd Trauma Healing
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Kamboana Palu Urban Forest1
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Kamboana Food Stall (sultengterkini.com)

Kamboana Palu Urban Forest now becomes one of
the main tourist attractions in Palu because the
beach attractions were destroyed by the 2018
tsunami (Sandhi, 2019). This place serves as a green
space and a recreational place that facilitates
sports such as skateboarding, futsal, basketball,
ATV. Thereis food stall surrounding the area.

(radarsulteng.id)




Tsunami Education Park

Aceh Tsunami Educational Park 1
(nelva-amelia.blogspot.com)

Aceh Tsunaml Educatmnal Park 3
(nelva-amelia.blogspot.com)

Aceh Tsunami Educational
Park 2
(nelva-amelia.blogspot.com)

Itisthe first tsunami educational park in
Indonesia and covers the area of 4,500 m2.
There are tsunami simulation equipment,
photos after the tsunami, open theater,
playground (Yurnaldi, 2008).
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Aceh Tsunami Museum (dialeksis.com)

Aceh Tsunami Museum Entrance (urbane.co.id)
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Aceh Tsunami Museum Interior (urbane.co.id)

The museum serves as a monument, an
educational center, and a memorial center
for the 2004 tsunami. The entrance recreates
the ambience of terror faced by the tsunami
victims. The museum also serves as an
escape hill for future tsunami events.
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Communication-Human Information
Processing (C-HIP) model (Conzola &
Wogalter, 2001)

Tsunami Education from Govt
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Tsunami Education Using Game
(Prima et al., 2020)

Awareness

Tsunami Education Uéing
Theater Play (Putra, 2019)

Tsunami Simulation
(Sambah et al., 2017)




Tsunami Education Park
(bandaacehkotamadaniwordpres
s.com)

PENJELASAN TSUNAMI DALAM ANIMASI
COURTESY: YOUTUBE/TED-Ed

Tsunami Education on TV
(youtube.com)

Awareness




Fun Digital Learning |

Awareness

E A TSUNAMI

A TANGGAP TANGKAS TANGGUH Menghadapi Bencana

BNPB

Tsunami

Early e
Warning
System

Setelah Bencana

rempat evakuasi (sheft

Tsunami Preparedness Game
10,000+ installs (play.google.com)

Govt Poster (bnpb.go.id)

hitps://www.youtube.com

= * Youube

Kata tsunami berasal dari bahasa Jepang, “tsu” berarti
pelabuhan dan “name” berarti gelombang sehingga secara
umum diartikan sebagai gelombang/ombak yang besar di
pelabuhan.

Tsunami dapat diartikan sebagai gelombang laut yang
disebabkan oleh gempabumi dengan pusat di bawah laut,
letusan gunungapi bawah laut, longsor di bawah laut, dan
s o S TR atau hantaman meteor di laut.

Kesiapsiagaan Menghadapi Tsunami - (Tsunami Preparedness) auTopLAY @
4 . - 52 A sHA > = Indonesia Tsunami Early.
2'. - Warning System (inaTEWS)

Govt Video (youtube.com) Govt Guidelines (BNPB, 2012)
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Tsunami Training and Simulations

Tsunami Education from Government (Rosdiyani, 2020) Tsunami Simulation (Sambah et al.,
2017)
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o Only 3 out of 70.000
people died from the
2004 Indian Ocean
tsunami
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Smong, simeulue

One example of smong story

This is a story full of wisdom. In ancient times the seventh year
your grandfathers experienced it they tell this story in order to
become a life experience. it was Friday, still including morning.
suddenly there was an earthquake. the people were so strong
that they could not stand up and after the sea had receded, and
the fish floundered on the beach, attracting people to collect
them. not long after, a large wave appeared from the middle of
the ocean toward the land. people shout smong smong smong!
However, many people were unable to escape to the top of the
mountain.

https://theconversation.com/smong-cerita-lisan-simeulue-yang-
selamatkan-penduduk-dari-amukan-tsunami-terdahsyat-105388




Flores Tsunami Monument: Before the Tsunami

Pulau Babi
Desember 1082

Babi Island Before the Tsunami (Google Earth Pro)
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- Flores iiand T A Flores Village (travel.tribunnews.com)
Pata agu
® iun . Besar ! o
T e ~ " % ¥V Flores Island is one of the Lesser Sunda Islands, a
i W AR g ~ Gﬁ group of islands in the eastern half of Indonesia. The
A : Y i e . .
s B L ® Base g s population was 1,831,000 in the 2010 census and the
P Mules P.Ende largest town is Maumere. The name Flores is the

Flores Map (lavalontourinfo.com) Portuguese word for "Flowers".




Flores Tsunami Monument: 1992 Tsunami

— 7 _‘ e December 12, 1992
R R e * 7.8SR, 26.2 m tsunami
] - 503 * 2500 people died (Triyono et al., 2019) and more than 1,000 buildings were

destroyed and severely damaged (Nirarta, 2018)
e BabiIsland is said to be the epicenter of the earthquake. The tsunami caused a

marine fault with a length of 100 meters and a depth of 10-20 meters (Wilibardus,
2020)

1992 Flores Tsunami Map * Babi Island was not inhabited and is now inhabited by 30 families.
(en.wikipedia.org)
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After Tsunami (kumparan.com) Babi Island Now 1 Babi Island Now 2
(deyuken-aimere.blogspot.com) (liputané.com)




Flores Tsunami Monument: After the Tsunami

Pulau Babi
April 2018

Babi Island in 2019 (Goog

le Earth Pro)
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Maumere Tsunami Monument in Flores
(thevoiceofflores.com)

Builtin a Maumere
city park, this
monument
symbolises how
the community has
strengthened itself
after the disaster
(Rosary, 2016)

The Earthquake
and Tsunami drill
is delivered by
utilizing local song
for tsunami drill
and awareness
rising

(mycameraphone.com)






Hazard Assessment

Is your area prone

o tsunami? Have you ever

experienced a tsunami?

Yes = No
Yes No Don't know
school Majority of respondents
N(EEdoleeias know whether they live in
Famil :
— tsunami-prone area or not
Friends . .
from experience or history
Internet News... .
St of past tsunamis, followed by
Government. . government website and
s internet news page.

Tsunami in Palu
(channelnewsasia.com)
Some respondents experienced

tsunamis, in: 1996, 2004, 2006 (3), 2018

The danger and occurrence of tsunami

grabtheir ATTENTION to learn more
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High Hazard [IEENEA 63.3% |

Low Hazard 77.1% |

0% 50% 100%

B Wrongly Answered O Correctly Answered

Never 87.5% |
Experienced 66.7% |
0% 50% 100%

B Wrongly Answered OCorrectly andswered

Sulawesi 77.8%
West Papua and... 100.0%
Bali and Nusatenggara || ENGENEIN 33.3% |
Kalimantan 100.0%
Sumatera % 87.5%
lava
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Signs of a tsunami coming

Flooding
Pyroclastic flows
Smoke

Eruption

Animals acting
strange and restless

Animals coming
down...

Dark clouds in
the mountain area

Thick and dark
clouds..

Rumbling sound

Rise ofriver level
Recedingriver levels
Rising sea levels
Receding sealevel

Earthquake
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Informants Percentage

School
Neighbors
Family
Friends
Internet News... I
Printed...
Government...
Government...

Experience..

0 50 100

Received any
trainings about
tsunami signs?

Yes = No
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Comprehension

There are still some
misunderstandings about tsunami
signs, especially mixed with eruption
signs. Some people don’t know other
signs of tsunami

Most only received training once

Most received training provided by
government organizations

Respondents started receiving trainings
since 2000 (mostly in 2012, 2019, and
2020). Most feel their knowledge
increased (scale 3 out of 4) because they
now know tsunami signs




Actions after a tsunami warning

Call the police

Hide in a bunker

Follow the tsunami
evacuation route

Goto ahigh place

Gotoan open
space

Hide under the
table

Protect their head

Exitthe building

FALSE = TRUE

Informants Percentage

School
Neighbors
Family
Friends
Internet News... I
Printed...
Government...
Government...

Experience..

0 50 100

Received any trainings
about whattodoin a

tsunami?
17
77
Yes = No

Comprehension

There are still some
misunderstandings about what to do
in a tsunami

a. Most only received training once

b. Most received training provided by
government organizations

c. Respondents started receiving
trainings since 2000 (mostly in 2012,
2019 and 2020). Most feel their
knowledge greatly increased (scale 4
out of 4) because they now know
what to do in a tsunami




Actions to reduce tsunami risks

Informants Percentage -
Reading the s Comprehension
newspaper School
Neighbors
Know where to Family
STEELELE Friends There are still some
temporarily . c
Internet News... HEES—— misunderstandings about what to do
Download Printed... to reduce tsunami risks, although not
SRl Government.. much
applications...
Government...
Looking for Experience..
information about . . .
B 0 50 100 a. Most only received training once

. b. Most received training provided by

emergency survival Recelved any trainings government organizations
bag about reducing tsunami L
risks® c. Respondents started receiving
LSANgUE trainings since 2000 (mostly from
evacuation routeis .
safe 2019 and 2020). Most feel their
knowledge greatly increased (scale 4
Knowing the
what to do in a tsunami
Sign up for life
insurance
FALSE = TRUE 100 e Qe




<« O A https//w
[ £ JEESETEES o o ® 5| o8 -

Badan Nasional

ottt - o |
@InfoBencanaBNPB - Government organisatio

Home  Services Reviews Photos  More ¥ 1l Like © Message Q
About e 2 Create Post
Q Checkin & Tag friends
@\ Badan Nasional Penanggulangan Bencana ©@
Updat ke f 1Jan

1 De

Social

TN RS I-'“‘ 3 ¢

Evacuation Drill Simulation

Comprehension
Media for tsunami awareness P

education

Arts (music, drama, dance,...
Tsunami educational park
Printed media
TV news, radio
Watching YouTube

Government website

Social media I
Guidebook
Games

Evacuation drill simulation IIIIIIIEIEIEGNGNGEGEGEGEGEEGEGENEENE

Training

0 20 40 60 80

Social media and evacuation drill simulation
are deemed the most effective media

(padangkita.com)
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