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Geotourism for Education in Disaster Risk Reduction
–Information board at Lembang Fault in Tebing Keraton, Bandung
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Example of Information Board on Active Fault for Geotourism
– Location @ Gunung Putri, Lembang
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Geotourism Development
Eg. Lembang Fault, Pagarwangi Village

16 December 2022   |   Endra Gunawan et al.    



The trigger may be a natural 
phenomenon such as an earthquake, 

but its impact is governed by the 
prior vulnerability of the affected 

community

Hazard assessment: determines the likelihood of experiencing any natural or human-made hazard or threat in the community. Assessment includes the 

nature and behavior of each of the hazards the community is exposed to.

Vulnerability assessment: identifies what elements are at risk and why they are at risk 

Capacities assessment: identifies the people’s coping strategies; resources available for preparedness, mitigation and emergency response; who has 

access to and control over these resources.

People's perception of risk: identifies the perception of risks of the heterogeneous groups and sectors, which make up the community; measurement of 

the community's disaster risks based on people's perception.

All disasters are fundamentally 
human made, a function of 
where and how people choose 
or are forced to live 
(Redmond, 2005)
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A term used to describe both 
sudden slip on a fault, and the 
resulting ground shaking and 
radiated seismic energy caused 
by the slip, or by volcanic or 
magmatic activity, or other 
sudden stress changes in the 
earth.

Earthquake

Faults are commonly 
considered to be active if they 

have moved one or more times 
in the last 10,000 years (USGS)

Suddenly Anywhere in 
Indonesia

Cross 
generation

Impact any 
people

Short duration on 
damage 

Without warning

6 Facts on Earthquake
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B A B  I 

PENDAHULUAN 

Masyhur Irsyam, Lutfi Faisal, Irwan Meilano, Danny Hilman Natawidjaja, Sri 

Widiyantoro, Ariska Rudianto, Wahyu Triyoso, Sri Hidayati, Nuraini Rahma Hanifa, 

Endra Gunawan, Mudrikh Daryono, Astyka Pamumpuni,  Pepen Supendi, Shindy 

Rosalia, Amalfi Omang, Yola Azis Herawati, Suchi Rahmadani, Alwidya Angga Safitri, 

Refi Rizqi Ramadian 

1 .1  T e k to n ik  In d o n e s ia  

Kondisi tektonik Indonesia yang terletak pada pertemuan lempeng besar dunia dan 

beberapa lempeng kecil atau microblocks (Bird, 2003), menyebabkan daerah tersebut 

berpotensi mengalami banyak kejadian gempa. Indonesia dikelilingi oleh empat lempeng 

utama, yaitu Lempeng Eurasia, Lempeng Indo-Australia, Lempeng Laut Filipina, dan 

Lempeng Pasifik. Penelitian lanjutan menggunakan informasi geodetik, geologis, dan 

seismologis menunjukkan bahwa tektonik di Indonesia dapat dibagi ke dalam beberapa 

lempeng kecil, yaitu Burma, Sunda, Laut Banda, Laut Maluku, Timor, Kepala Burung, 

Maoke, dan Woodlark (Gambar I-1). 

 

 

Gambar I-1. Peta tektonik wilayah Indonesia dari data geodetik hingga tahun 2016, vektor kecepatan 

pada referensi sistem ITRF 2008 

Tectonics in Indonesia 295 active fault  (PuSGeN, 2017)
13 megathrust segment (PuSGeN, 2017)
127 active volcano

Earthquake Hazard Map

Tsunami Hazard Map

206 jt (77%) Indonesia Population can experience 

earthquake with intensity VI MMI 

4,103,976  Population live above active faults

Average ~2000 
earthquakes per year 
with M > 4,5 
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Source of Death at Earthquake
Primer Hazard :

Shaking

Secunder Hazard

Tsunami

Land movement

Landslide

Liquefaction

Fire

Disease

Surface Displacement

Disturbed Life

28 September 2021|Dr. Nuraini Rahma Hanifa, Pusat Riset Geoteknologi BRIN

Earthquake Hazard
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The 21 November 2022 Mw 5.6 Cianjur Earthquake

Typical damage dominated by building damage 

→ Mitigation can be done with building better on housing or retrofitting

16 December 2022   |   Endra Gunawan et al.    



9 November 2021   |  Dr. Nuraini Rahma Hanifa, Pusat Riset Geoteknologi BRIN

Weak Brick Structure at large 

Earthquake 

Source: Prof. Yoshiyuki Kaneda, 2018. SATREPS Turkey and Japan

Strong Brick Structure at large Earthquake
(with wooden frame) 

Ilustration on Building
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Lessen Learn from Red Zone Map based on Risk 
Assessment after the 2018 Palu Earthquake 
(M7.4)

Donggala Kodi, 16 Nov 2019 | Reconnassaince joint survey EERI – BAPPENAS – PuSGeN - ITB @Taken by U-Inspire

Palukoro Fault Zone

Red Zone:
• Super-shear Earthquake, 
• Strike-slip+marine landslide driven tsunami, 
• Massive flow-slide liquefaction
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(Gempa Palu, Hanifa, 2018)

Earthquake Secondary Impact : Liquefaction

(Gempa Lombok, Hanifa, 2018)
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Dokumentasi PuSGeN – 2018 Lombok @Astyka Pamumpuni

Earthquake Secondary Impact : Landslide
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Earthquake Secondary Impact : Tsunami

• Earthquake

• Volcanic Eruption

• Sea floor landslide

• Meteor hit sea

~ 80-90% tsunami caused 
by earthquake (Ward et al., 
2011)

15
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Impact of the 2004 Aceh Earthquake and Tsunami
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TSUNAMI ASSESMENT
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Widiyantoro et al. (2020)
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ITB COMMUNITY SERVICE @PANGGARANGAN
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2021
2022
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TSUNAMI @PANGGARANGAN
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TSUNAMI @PANGGARANGAN
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TSUNAMI @PANGGARANGAN
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Tsunami Ready
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The 10 National Priority Tourism Economic Zones 
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How is the tsunami inundation map ?
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Disaster Mitigation Flow

➢ Identify earthquake sources, tsunami threat level
➢ Conduct Risk Assessment at the Tourism Area Level
➢ Build Infrastructure according to minimum standards that are 

resistant to disasters
➢ Setting up disaster insurance
➢ Prepare for Disaster Preparedness Efforts

➢ Establish a Special Disaster Management Unit
➢ Develop emergency response SOPs
➢ Education and Training
➢ Providing Critical Facilities; Temporary                  

Evacuation Routes & etc.

➢Command System: The Unit Head controls the operational 
activities of disaster management and is responsible to the 
Regional Head

➢Implementation of emergency response SOP

➢Disseminate information via crisis control center and 
communications (Early Warning System)

➢Collecting data and assessing the impact and 
future disasters
➢Reviewing area facilities and infrastructure
➢Analysing hazard source 

➢ Planning repairs and rebuilding
➢ Coordinating and cooperating with related parties for 

Rehabilitation and Reconstruction

Prior
Disaster

During 
Disaster

After 
DisasterEvaluation

➢ Continue hazard source monitoring
➢ Carry out disaster mitigation efforts in the 

framework of recovery

➢ Built back better, safer, and sustainable

➢ Review planning documents
➢ Monitor physical and non-physical recovery 

on a regular basis

Sumber: Pedoman Mitigasi Bencana di Kawasan KEK, 2019 16 December 2022   |   Endra Gunawan et al.    

➢Utilize disaster emergency response equipment
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TSUNAMI ASSESMENT
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Widiyantoro et al. (2020)

The key is understanding the source
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Different source produce different tsunami height
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Potential earthquake source are not known

Further investigation need to be done




