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About AIWEST-DR 
 
After entering the second decade from the 2004 Indian Ocean Tsunami, the world has been 
progressing to focus on sustainable disaster risk reduction.  AIWEST-DR was first launched 
in 2006 as part of Universitas Syiah Kuala’s contribution to ensure the messages from the 
2004 tsunami pass across the regions and become lessons learned for other tsunami prone 
countries. It was first named as Annual International Workshop and Expo on Sumatra 
Tsunami Disaster Recovery during the first ninth consecutive events. Since 2016, this 
event’s name has been refined into a new name with the same abbreviation: Aceh 
International Workshop and Expo on Sustainable Tsunami Disaster Recovery (AIWEST-
DR). 
 
In 2019, TDMRC successfully took the step to globalize AIWEST-DR by offering Tohoku 
University (IRIDeS–International Research Institute of Disaster Science) organized that 
event as the long partnership between Tohoku University and Universitas Syiah Kuala. The 
13th AIWEST-DR 2021 conference aims to bring together hundreds of participants globally 
to connect and discuss possible solutions about issues that matter in sustainable DRR 
today, including our joint future beyond the Covid-19 pandemic. This year’s theme will be 
“Strengthening Community Resilience from Compound Disaster in Pandemic Situations”. 
It will be an opportunity to increase participants’ awareness and understanding of disaster 
risks during a pandemic. 
 
The 13th AIWEST-DR 2021 conference organizing committee remains vigilant in its 
monitoring of the COVID-19 pandemic and will continue to prioritize the health, safety, and 
wellbeing of its attendees. Because of this, the conference will be held online by virtual 
versions to accommodate all participants. We believe that our decision will allow many 
more people to participate in AIWEST-DR 2021. 
 
We want to ensure the Sendai Framework for Disaster Risk Reduction (SFDRR), released in 
Sendai-Japan in 2005, be resonant in the mind of disaster researchers, practitioners, and 
policymakers. Therefore, we invite researchers, academia, disaster practitioners, and 
managers to submit their extended abstracts to the 13th AIWEST-DR 2021. 
 

Organizer 
Tsunami and Disaster Mitigation Research Center (TDMRC), Universitas Syiah Kuala. 

 

Co-Organizer 
International Research Institute of Disaster Science (IRIDeS), Tohoku University. 
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Technical Program Committee 
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Welcoming Remarks 
 

 

 

Rector of Universitas Syiah Kuala 

 

 

 

 
Assalamu’alaikum warahmatullahi wabarakatuh.  
 
Let me significantly extend our warm welcome and appreciation 

- The keynote speakers: 

 Prof. Fumihiko Imamura, Director International Research Institute of 
Disaster Science (IRIDeS), Tohoku University, Japan 

 Prof. Rajib Shaw Professor at the Graduate School of Media and 
Governance, Keio University, Japan 

 Prof. Helene Joffe Professor of Psychology at University College 
London, UK 

 Dr. dr. Safrizal Rahman, M.Kes., Sp.OT                                                 
Vice Head of Covid-19 Task Force Universitas Syiah Kuala 

- The Invited Speakers 

 Prof. Dr. Amar, Universitas Tadulako 

 Prof. Buan Ansari, Universitas Mataram 

 Dr. Syamsidik, Head of TDMRC, Universitas Syiah Kuala 
- Vice Rectors, Universitas Syiah Kuala. 
- Head of Tsunami and Disaster Mitigation Research Center (TDMRC), 

Universitas Syiah Kuala: Dr. Syamsidik  
- Chairman of the Institute for Research and Community Service, Universitas 

Syiah Kuala: Prof. Dr. Taufik Fuadi Abidin. 
- Representative of the media and news agencies 
- Ladies and gentlemen, participants and committees of the 13th Aceh 

International Workshop and Expo on Sustainable Tsunami Disaster Recovery 
2021 (the 13th AIWEST-DR 2021).  
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Praise and gratitude be onto Allah SWT because we can be brought together in this 
scientific forum by His grace. Shalawat and greetings I uphold the Prophet 
Muhammad SAW. 

I wish to thank the keynote speakers, the presenters for accepting our invitation to 
share their experiences. I recognize that they have taken the time and made the 
extra effort to prepare the presentation, and for this, I wish to commend them. 
Thank you keynote speakers: Prof. Fumihiko Imamura from Tohoku University, 
Japan, Prof. Helene Joffe from University College London, and Prof. Rajib Shaw from 
Keio University, Japan, and Dr. dr. Safrizal Rahman, M.Kes., Sp.OT from Universitas 
Syiah Kuala. 

I also would like to thank the invited speakers: Prof. Dr. Amar from Tadulako 
University, Prof. Buan Ansari from Universitas Mataram, Dr. Syamsidik from 
Universitas Syiah Kuala. We give great appreciation for your willingness to attend 
this online activity. 

This coming December, we will commemorate the 17th year of the 2004 Indian 
Ocean Tsunami, which inspires the world's disaster management paradigm. As a 
retrospective view, in December 2004, the earthquake and tsunami killed more than 
220,000 people. Particularly our university lost at least 111 academic staff, 102 
administrative staff members, and 1426 students. We also encountered massive 
damage, as the university's facilities such as buildings, classrooms, labs, and other 
academic facilities were severely devastated. 

One important lesson we have learned from this mega-disaster is that we need to 
increase our knowledge capacity to face various disaster risks. Therefore, in a 
nutshell, it is safe to argue that technological advancement offers excellent 
opportunities to make our community more resilient to face any disasters in the 
future. We have also witnessed the important roles of education and technology in 
serving our community and government agencies, especially in science-based 
disaster management. 

Ladies and gentlemen, TDMRC was founded in 2006 two year after the 2004 Indian 
Ocean tsunami. TDMRC now has several exciting scopes of disaster research 
clusters. One of form of our contribution to the world of research, since 2009, we 
have held international conferences every year, which involve researchers from 
Indonesia and various other parts of the world. In 2019, we managed the 12th 
AIWEST-DR 2019, which was held in Sendai, Japan, with our collaborator from the 
Tohoku University, Japan. On this occasion, I would like to thank IRIDeS, Tohoku 
University, Japan, for their continuous support in organizing and co-organizing this 
conference.  
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Once again, I would like to acknowledge the generous contribution to the supporting 
institution: University College London, University Pertahanan Nasional Malaysia 
(UPNM), Universitas Mataram, Universitas Tadulako, Ikatan Ahli Kebencanaan 
Indonesia (IABI), EPI-Centre, and Forum Perguruan Tinggi Penanggulangan Bencana 
Indonesia. 

Last year, we had to cancel the AIWEST-DR due to the severe conditions of the 
COVID-19 pandemic. Currently, the pandemic has swept across the world, and at the 
moment, it is unsafe for everyone to hold this conference on-site; thus, this year, we 
are holding this activity online. We hope that even if we do not meet face to face, 
the essence of this scientific meeting is not lost. The spirit to continue to collaborate 
in terms of research and publication is one of our goals. We hope that the research 
network that has been built before can be expanded and strengthened in the future. 
Hopefully, world problems, especially in the disaster impact, can be resolved with 
our research innovations. 

Happy Presentation to Ladies and Gentlemen!  
We apologize for any shortcomings and inconveniences during this activity. 
Thank you. 

Wassalamualaikum warahmatullahi wabarakatuh. 

 

Prof. Dr. Ir. Samsul Rizal, M.Eng., IPU., ASEAN.Eng. 
Rector of Universitas Syiah Kuala 
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Welcoming Remarks 
 

 

 

 

Director of TDMRC of Universitas Syiah Kuala 

 

 

 

 

Assalamualaikum wr. wb. 

It is a great honor to welcome all respected guests, speakers, participants and 
presenters at the 13th Aceh International Workshop and Expo on Sustainable 
Tsunami Disaster Recovery (AIWEST-DR). Since it was first event in 2006, the AIWEST 
DR has kept attracting more presenters and contributions from scientists and 
disaster management practitioners not only from Asian region, but also from other 
continents. Tsunami and Disaster Mitigation Research Center (TDMRC) of 
Universitas Syiah Kuala would like to sincerely thank to all partners and our campus’s 
leaders to enable this fruitful event. Since it was commenced, so far we manage to 
reach some number of publications from a series of events. Some of the publications 
event go to some reputable international journals. This would not be possible 
without learning from all of partners from Indonesia, Japan, Singapore, Australia, 
United Kingdom, USA, Thailand, Malaysia, and other countries as well.  This year we 
are conducting the 13th AIWEST-DR through online platform due to the Corona Virus 
Disease 2019 (COVID-19) Pandemic situation.  

Until this year, we have been in the global pandemic situation for almost two years 
since it was officially declared as a pandemic in early 2020. Since then, many things 
have changed including on what we perceive as disaster risk reduction (DRR), not to 
mention the impacts of the pandemic on one individual  and community’s lives. Here 
at TDMRC, we were forced to cancel the 2020 AIWEST-DR that was supposed to be 
conducted in Jakarta. It took us some time to adapt and figure out the best way to 
continously perform disaster risk reduction in this region.  
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On the other hand, also in this year, TDMRC has moved to its new facilities and 
buildings at the main campus of Universitas Syiah Kuala. We would like to renew our 
commitment to collaborating with all partners who attend this event to, hand-in 
hand, working together to increase our global preparedness in this more challenging 
world.  

It is an undoubted reason to why we then decide to select the topic of disaster risk 
reduction in the period of COVID-19 pandemic as one of important issues to be 
discussed. We expect other colleagues from other region would be willing to share 
their experiences and their findings to better integrate DRR and Managing COVID-
19.  

Simultaneously, we would like to extend our gratitude to IRIDeS as our close 
contributing partner in AIWEST-DR since 2016. Furthermore, we also would like to 
thank to other universities and institutions who have been part of supporting 
organizations for this event. Thank you too to all keynote speakers, invited speakers 
and moderators who have agreed to share their precious time to contribute in this 
event.  

At last but not least, thank you to the participants and committee of AIWEST-DR 
2021. Without your hard efforts and contribution, it will be difficult to have this 
event in place.  

Thank you very much. 

Banda Aceh, October 26, 2021 
Wassalamualaikum wr. wb.  
 

 
Dr. Syamsidik 
Director of TDMRC of Universitas Syiah Kuala 
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Message from the Conference Chair 

 

 

 

 

Chairman of the 13th AIWEST-DR 2021 

 

 

 

 
Assalamualaikum wr. wb. 

Alhamdulillah, all praise is due to Allah and blessing be upon Muhammad the 
messenger. 

On behalf of the entire 13th AIWEST-DR 2021 committee, it is with great personal 
pleasure that I welcome you to the 13th Aceh International Workshop and Expo on 
Sustainable Tsunami Disaster Recovery (AIWEST-DR) 2021. the 13th AIWEST-DR 2021 
is the most comprehensive conference on issues surrounding disaster risk reduction. 

This year, the conference hosted by the Tsunami and Disaster Mitigation Research 
Center (TDMRC) Universitas Syiah Kuala and the International Research Institute for 
Disaster Science (IRIDeS), Tohoku University with this year’s conference of the 13th 
AIWEST-DR 2021 has for general theme: "Strengthening Community Resilience from 
Compound Disaster in Pandemic Situations." It will be an opportunity to increase 
participants' awareness and understanding of disaster risks during a pandemic. 

Today, we have featured prestigious speakers in keynote, panel, special, and parallel 
sessions from distinguished scientists of international standing. These sessions often 
lead to thought-provoking insights into many problems, so I am convinced that, like 
me, you are very much looking forward to such stimulating talks.  

This year we received 115 submissions. Each submission received two or more 
reviews, and the technical program committee thoroughly analyzed the scores and 
comments of the reviewers to put together as compelling a program as possible. This 
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careful selection process was organized along with four major technical areas: 
Human Security, Pandemic, and Communicable Disease; Community, Resilience and 
Disaster Education; Hazards, Technology, and Infrastructure; Urban Planning, 
Reconstruction and Recovery. 

As alluded to above, putting together programs of the 13th AIWEST-DR 2021 requires 
numerous contributions from a large number of individuals, many of whom give 
their services freely despite the many other calls on their time. I would therefore like 
to express my sincere gratitude to the many colleagues whose dedication and 
commitment to excellence made it happen. Rector of Universitas Syiah Kuala; the 
Institute for Research and Community Service, Universitas Syiah Kuala; the co-
organizer, IRIDeS, Tohoku University; the Supporting Institutions, University College 
London, Universiti Pertahanan Nasional Malaysia (UPNM), Universitas Mataram, 
Universitas Tadulako, Ikatan Ahli Kebencanaan Indonesia (IABI), EPI-Centre, and 
Forum Perguruan Tinggi Penanggulangan Bencana Indonesia; the keynote and 
invited speakers, for sharing with us their expert view on unique topics of interest. 
Thanks the committee for their hard work and total commitment to a top-quality 
program on their deft coordination of sessions and events—the reviewers diligently 
evaluate all submissions, sometimes on very short notice. The Session Chairs, for 
their forthcoming role in ensuring a smooth running of the conference itself. 

And, last but not least, everyone who submitted a paper to the conference, and all 
participants. I sincerely hope that you will enjoy the conference about to unfold in 
the two days, with best wishes for a successful Conference.  

Wassalamualaikum wr. wb. 

 

Alfi Rahman, PhD 
Chairman of the 13th AIWEST-DR 2021  
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Keynote Speaker 

 

 

 

 

 

 

Prof. Fumihiko Imamura 
Director International Research Institute of Disaster Science (IRIDeS),  
Tohoku University, Japan 
 

 

Professor Fumihiko Imamura is a director of the International Research Institute 

of Disaster Science (IRIDeS) at Tohoku University since April 2014 and is a 

professor of Tsunami Engineering. He is an expert on tsunami modeling for 

warning, mitigation planning, and education/awareness. He has conducted 

several field surveys as a leader for earthquakes and tsunamis damage 

investigation since 1992 in Nicaragua and Indonesia. And he is a secretary, 

international TIME-project (Tsunami Inundation Modeling Exchange) supported 

by IOC and IUGG Tsunami commission. He is a member of the Science Council of 

Japan, a Science member of the Central Disaster Management Council in Japan, 

and president of the Japan Society for Natural Disaster Science in 2008-2011. 

After the 2011 Tohoku earthquake, he was a member of a study group of the 

reconstruction design council in response to the 2011 Tohoku earthquake. The 

committee for technical investigation on Countermeasures for Earthquakes and 

Tsunamis was also a member. He is also a member of the reconstruction design 

council in Miyagi. 
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Keynote Speaker 
 

 

 

 

 

 

Prof. Rajib Shaw  
Professor of Graduate School of Media and Governance,  
Keio University, Japan 
 

Professor Rajib Shaw is a Japanese national of Indian origin professor in the Graduate 

School of Media and Governance in Keio University’s Shonan Fujisawa Campus (SFC). 

Earlier, he was the Executive Director of the Integrated Research on Disaster Risk 

(IRDR), a decade-long research program co-sponsored by the International Council 

for Science (ICSU), the International Social Science Council (ICSC), and the United 

Nations International Strategy for Disaster Reduction (UNISDR). He is also the Senior 

Fellow of the Institute of Global Environmental Strategies (IGES) Japan, and the 

Chairperson of SEEDS Asia and CWS Japan, two Japanese NGOs. Previously, he 

served as a Professor in the Graduate School of Global Environmental Studies of 

Kyoto University. His expertise includes community-based disaster risk 

management, climate change adaptation, urban risk management, and disaster and 

environmental education. Professor Shaw is the Chair of United Nation Science 

Technology Advisory Group (STAG) for disaster risk reduction; and the Co-chair of 

the Asia Science Technology Academic Advisory Group (ASTAAG). He is the editor of 

a book series on disaster risk reduction, published by Springer. Prof. Shaw has 

published more than 45 books and over 300 academic papers and book chapters.  
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Keynote Speaker 
 

 

 

 

 

 

 

Dr. dr. Safrizal Rahman, M.Kes., Sp.OT 
Vice Head of Covid-19 Task Force Universitas Syiah Kuala,  

Indonesia 

 

Dr. Safrizal Rahman is a medical staff of the Surgery Department at General Hospital 

dr. Zainoel Abidin, in Aceh. He is also a lecturer in Faculty of Medicine Universitas 

Syiah Kuala and currently appointed as a vice head of Covid-19 Task Force Universitas 

Syiah Kuala. He completed his bachelor's degree in Medicine on 1995 at Universitas 

Syiah Kuala. He took his master's degree in the Ministry of the Education National 

University of Airlangga. In 2008 he got his specialty as a doctor of Orthopedic & 

Traumatology Surgery in the same university where he got his master’s. He has been 

published in numerous journals and proceedings mainly about orthopedic. In 2021 

he was chosen again as a Head of the Indonesian Doctor Association (IDI) for Aceh. 
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Keynote Speaker 

 

 

 

 

 

  

 

Prof. Helene Joffe 
Professor of Psychology University College of London, 

England 

 

Helene Joffe is a professor of Psychology at the University of College London (UCL). 

She obtained her Ph.D. in Psychology at London School of Economics (1993) and was 

a Postdoctoral Fellow at London School of Economics before gaining a permanent 

post at UCL in 1995. Her research interest in how people conceptualize science, 

various risks, and cities' liveability and methodologically advised the Grid Elaboration 

Method to elicit people’s conceptualization. She is a mixed-methods researcher, 

using qualitative and quantitative methods, sometimes in a complementary way, 

depending on the research question. Professor Joffe is an expert in how ordinary 

people apprehend risks ranging from AIDS to Ebola, from climate change to 

earthquakes. She is also involved with international work on making cities more 

liveable and increasing people’s wellbeing within them. She won the Lloyds Science 

of Risk Prize for best international paper on risk in 2013. Currently, she is social 

science lead on EPICentre, UCL's interdisciplinary center for the study of 

earthquakes. 
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Panelist 
 

 

 

 

 

 

Prof. Dr. Amar S.T., M.T  
Professor of Architectural Engineering at Universitas Tadulako, 

Indonesia 

 

Professor Amar is a lecturer and professor in Architectural Engineering Department 

at Universitas Tadulako. He graduated from Universitas Sam Ratulangi Manado in 

1993 to get his Bachelor’s degree major in Architect. In 2000 he completed his 

master's degree from Institut Teknologi Bandung major in Urban and Regional 

Planning, and in 2012 he completed his doctoral from Universitas Hasanuddin 

Makassar in Civil Engineering major in Environmental Planning. In addition, aside 

from his position as vice-rector for development and collaboration at Universitas 

Tadulako, he is also known as a Chairman of the Indonesian Engineers Association 

for Central Sulawesi. 
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Panelist 
 

 

 

 

 

 

 

Prof. Buan Anshari, ST., M.Sc., Ph.D  
Professor of Civil Engineering at Universitas Mataram, 

Indonesia 

 

Professor Buan Anshari is a professor and lecturer in the Department of Civil 

Engineering at Universitas Mataram. His educational background was he got his 

Bachelor’s degree in 1997 at Universitas Mataram, Master’s degree in 2001 at the 

University of Liverpool, and Doctoral’s degree in 2013 at the University of Liverpool. 

His research interest was in Structural Timber and Finite Element Modelling. He is 

also actively doing community service activities related to his Wood and Bamboo 

Construction expertise. Currently, he is appointed as a Coordinator of Research in 

LPMM Universitas Mataram.  
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Panelist 
 

 

 

 

 

 

Assoc. Prof. Dr. Syamsidik, S.T., M.Sc 

Director of Tsunami and Disaster Mitigation Research Center (TDMRC),  

Universitas Syiah Kuala, Indonesia 

 

Dr. Syamsidik is an Associate Professor at the Civil Engineering Department majoring 

in Coastal Engineering. A Doctoral degree holder graduated from Toyohashi 

University of Technology, Japan. Master's degree was obtained from the University 

of Science Malaysia, majoring in Coastal Environmental Modelling. His research 

focuses are coastal engineering, numerical modeling for the coastal areas, tsunami 

modeling, and disaster preparedness. He has been involved in a number of regional 

research activities such as Strengthening Resilience of Coastal and Small Islands 

Communities towards Hydro-meteorological Hazards and Impacts of Climate Change 

(StResCOM), funded by UNESCO-Japan Funds-in-Trust, Partnership of Enhanced 

Engagement in Researches (PEER) sponsored by USAID-National Academies of 

Sciences, Engineering and Medicines (NASEM) of United States (Cycles 3 and 5). At 

the moment, Dr. Syamsidik lead the SUPERISKA project which is funded by the LPDP 

financed by the Ministry of Finance, Indonesia. Currently, he being pointed as the 

director of TDMRC Universitas Syiah Kuala.  
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Conference Schedule 
 

Tuesday, 26 October 2021 (Day 1) 

Time Schedule Resource Person 

08.00 - 09:00 Registration 

09:00 - 09:05 Opening by MC MC: Miftahul Jannah 

09:05 - 09:10 Reciting the Holy Quran Zamakhsyari 

09:10 - 09:15 
Singing The National Anthem of Indonesia "Indonesia 
Raya" Committee 

09:15 - 09:20 Report on AIWEST-DR 
Alfi Rahman , PhD 
Chair of AIWEST-DR 2021 

09.20 - 09.25 Remark from Director of TDMRC  Dr. Syamsidik, M.Sc 

09:25 - 09:35 
Opening Speech by the Rector of Universitas Syiah 
Kuala 

Prof. Dr. Samsul Rizal, M.Eng 
Rector of Universitas Syiah Kuala 

09:35 - 09.40 Doa Zamakhsyari 

09:40 - 09:45 Photo Session - Break - Promotional Video 

 
Keynote Speech 

09.45 - 09:50 Moderator: Short introduction to Keynote Speakers 
Suryane Sulistiana Susanti, PhD 
(TDMRC USK) 

09.50 - 10.15 

Keynote Speaker 1 
Topic : "10 Years of the Great East Japan Earthquake 
and Tsunami in COVID-19 pandemic: cultural, 
information, disaster and social issues" 

Prof. Fumihiko Imamura  
(Director of International Research 
Institute of Disaster Science (IRIDeS), 
Tohoku University, Japan) 

10.15 - 10.25 Questions and Answers 

10:25 - 10:50 
Keynote Speaker 2 
Topic : "Governance, technology and citizen 
behavior in pandemic: Lessons from COVID-19" 

Prof. Rajib Shaw 
(Professor at the Graduate School of 
Media and Governance, Keio 
University, Japan) 

10:50 - 11:00 Questions and Answers 

11:00 - 11:05 Break 

 Panel Session on Role of Universities Consortium in Mega Disasters 

 Moderator: Short introduction to Invited Speakers Dr. Ella Meilianda (TDMRC USK) 

11.05 - 11.25 
Speaker 1 
Topic: "Lessons learned from the 2018 earthquake, 
tsunami and liquefaction in Central Sulawesi" 

Prof. Dr. Amar  
Universitas Tadulako 

11.25 - 11.45 
Speaker 2 
Topic: "Lessons learned from earthquakes in 
Lombok" 

Prof. Buan Ansari Universitas 
Mataram 

11.45 - 12.05 
Speaker 3 
Topic: " Lessons learned from Sunda Strait Tsunami" 

Dr. Syamsidik 
TDMRC Universitas Syiah Kuala 
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12.05 - 12.30 Questions and Answers 

12.30 - 14:00 Expo and Lunch Break 

14:00 - 14.30 Icebreaker: Games with Doorprize Nazriatun Nisa, M.Si 

 
Keynote Speech 

 

14.30 - 14.35 Moderator: Short introduction to Keynote Speakers 
Dr. Aaron Opdyke 
The University of Sydney 

14:35 - 15.00 

Keynote Speaker 3 
Topic : "Role of Higher Education Institution in 
Disaster Management during Pandemic era: A Case 
of Universitas Syiah Kuala" 

Dr. dr. Safrizal Rahman, M.Kes., 
Sp.OT (Vice Head of Covid-19 Task 
Force Universitas Syiah Kuala) 

15.00 - 15.10 Questions and Answers 

15.10 - 15.35 
Keynote Speaker 4 
Topic : "Public responses to COVID-19: Psychosocial 
Aspects" 

Prof. Helene Joffe 
(Professor of Psychology at 
University College London) 

15.35 - 15.45 Questions and Answers 

15.45 - 16.00 Break  

16.00 - 17.30 

Special session 

Room 1 (Special Session 1: Health Adaptation Policies 
and Strategies Towards Climate-related Disasters and 
COVID-19 Pandemic in China, Vietnam , and 
Indonesia) 

Committee 

Room 2 (Special Session 2: School-based Disaster 
Resilience from Social and Engineering Perspectives) 

Room 3 (Special Session 3: Family’s Health Cadre 
Empowerment Program; an Innovation for Chronic 
Disease Management during COVID-19 Pandemic in 
Low- and Middle- Income Countries (LMICs)) 

Room 4 (Special Session 4: SG EvaNami: Disaster 
Education Video Games) 

Wednesday, 27 October 2021 (Day 2) 

07.45 - 08.00 Registration 

08.00 - 10.15 

Paralel Session (1) 

Room 1 (Theme 1. Human Security, Pandemic, and 
Communicable Disease) Moderator: Dr. Harapan 

Room 2 (Theme 2: Hazards, Technology, and 
Infrastructure) Moderator: Dr. Sukiman 

Room 3 (Theme 2: Hazards, Technology, and 
Infrastructure) Moderator: Dr. Saumi Syahreza 

Room 4 (Theme 3: Community, Resilience and 
Disaster Education) Moderator: Dr. Norhazlina F.M.K 

Room 5 (Theme 4: Urban Planning, Reconstruction 
and Recovery) 

Moderator: Assoc. Prof. Elizabeth 
Maly 

Room 6 (Special Session 5: Student Forum)  Moderator: Ridwan Sahputra 
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10.15 - 10.30 Break 

10.30 - 12.30 

Paralel Session (2) 

Room 1 (Theme 1: Human Security, Pandemic, and 
Communicable Disease) Moderator: Dr. Dicky Pelupessy 

Room 2 (Theme 2: Hazards, Technology, and 
Infrastructure) Moderator: Assoc. Prof. Anawat S. 

Room 3 (Theme 2: Hazards, Technology, and 
Infrastructure) Moderator: Dr. Yunita Idris 

Room 4 (Theme 3: Community, Resilience and 
Disaster Education) Moderator: Prof. Aiko Sakurai 

Room 5 (Special Session 6: Representing Disaster 
Inside Outside) Moderator: Dr. Cut Dewi 

Room 6 (Special Session 5: Student Forum)  Moderator: Ridwan Sahputra 

Room 7 (Focus Group Discussion: Doctoral program 
in Disaster) Moderator: Dr. N. Rahma Hanifa 

12.30 - 14.00 Break 

14.00 - 15.30 

Paralel Session (3) 

Room 1 (Theme 1: Human Security, Pandemic, and 
Communicable Disease) Moderator: Dr. Rosaria Indah 

Room 2 (Theme 2: Hazards, Technology, and 
Infrastructure) Moderator: Dr. Eko Pradjoko 

Room 3 (Theme 2: Hazards, Technology, and 
Infrastructure) Moderator: Dr. Sebastien B. 

Room 4 (Theme 3: Community, Resilience and 
Disaster Education) 

Moderator: Mohd Muhaimin B. 
Ridwan Wong, Ph.D (cand) 

Room 5 (Theme 4: Urban Planning, Reconstruction 
and Recovery) Moderator: Dr. Irin Caisarina 

15.30 - 15.45 Promotional Video 

15.45 - 16.30 Break 

 Closing Ceremony 

MC: Miftahul Jannah 16.30 - 16.35 Best Presenter and Paper Awards 

16.35 - 16.40 Next AIWEST - DR Announcement 

16.40 - 16.50 Motivation and Advice Speech 
Prof. Yasuo Tanaka (Professor 
Emeritus, Kobe University, Japan) 

16.50 - 17.00 
Remarks from the Institute of Research and 
Community Services (LPPM), USK 

Prof. Taufik Fuadi Abidin, M.Tech 
(Head of Institute of Research and 
Community Services (LPPM), USK) 

16.50 - 17.00 Closing Statement from IRIDES, Tohoku University 
Director International Research 
Institute of Disaster Science (IRIDeS), 
Tohoku University, Japan 
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Parallel Session 
 

Schedule : Day 2, Wednesday, 27 October 2021 

Parallel Session (1) 

Time 
ID 

Paper 
Main Author Other Author Title Country 

Room 1 (Theme 1: Human Security, Pandemic and Communicable Disease) 

PIC/ Host  Dr. Rina Suryani Oktari 
(okta@unsyiah.ac.id) 

 

Moderator  Dr. Harapan  

08.00 
- 

08.15 
4167 Rosalia Putri 

Nurul Fajri, Safrida 
Hanum, Misra 
Hanum, Sofia Sofia, 
Husnah Husnah, 
And Marty 
Mawarpury 

The Covid-19 Pandemic Impact on 
Community Mental Health 

Indonesia 

08.15 
- 

08.30 
4231 Rosaria Indah  Medical Doctors and Community 

Engagement in Disaster-Affected Areas 
Indonesia 

08.30 
- 

08.45 
4233 

Nuril Annissa 
Niswanto 

Nasaruddin, 
Marthoenis 

Midwives’ Knowledge on Infant and Young 
Child Feeding during The Covid-19 
Pandemic 

Indonesia 

08.45 
- 

09.00 
6101 Euis Sunarti 

Irwan Meliano, 
Cecep Pratama, 
Setya Haksama, 
Aliya Faizah 
Fithriyah, Samsa 
Wigar Prayitno, 
Winny Novyanti 

The Impact of the Sunda Strait Tsunami and 
the Covid-19 Pandemic on the Micro Level 
of SDGs. A Change in the Poverty Status, 
Food Coping Strategies, and the Welfare of 
the Tsunami Victim’s Families 

Indonesia 

09.00 
- 

09.15 
6102 Syamsidik 

Rina Suryani Oktari, 
Khairul Munadi, 
Anawat Suppasri 

Observations of Changes of Community 
Perceiptions and Responses towards Covid-
19 Pandemic in Aceh, Indonesia 

Indonesia 

09.15 
- 

09.30 
4126 

Teuku Roli 
Ilhamsyah 
Putra 

Mukhlis Yunus, 
Ahmad Nizam, 
Hamdi Harmen, T. 
Meldi Kesuma, M. 
Ridha Siregar, Ratu 
Richa Fachira 

Interaction Competency on Work 
Performance through Smartphone Self-
Efficacy during Covid-19 Pandemic 

Indonesia 

09.30 
- 

09.45 
4227 

Heru Syah 
Putra 

Rizanna Rosemary, 
Hamdani M. Syam, 
Nur Anisah, Desi 
Yanuar 

Public Trust In Government Policy During 
Early Covid-19 Pandemic: Does Where You 
Live Matter? 

Indonesia 

09.45 
- 

10.00 
4230 Novi Maulina 

Rosaria Indah, Nova 
Fajri, Shylvana 
Adella 

Community’s Knowledge, Attitude, and 
Misperception towards Covid-19: A Future 
Demand to Prevent Advanced Wave of 
Pandemic 

Indonesia 
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10.00 
- 

10.15 
4174 

Gunawan 
Adnan 

Hafas Furqani, 
Ratna Mulyany, 
Ernita Dewi 

Preventing Covid-19 Pandemic Outbreak: 
Physical Distancing and the Socio-Economic 
Wisdom of Local Community in Aceh, 
Indonesia 

Indonesia 

Room 2 (Theme 2. Hazard, Technology and Infrastructure) 

PIC/ Host  Musa Al'ala, ST., MT.  
(musa@tdmrc.org) 

 

Moderator  Dr. Sukiman  

08.00 
- 

08.15 
4105 

Rasis Abi 
Tiyana 

Supriyanto, Tri Rani 
Puji Astuti, Gamma 
Abdul Jabbar, 
Muhammad Rizqy 
Septyandy 

Mineralogy, Geochemistry, and Genesis of 
Glauconite Mineral from Paleotsunami 
Deposit In Lebak, Banten, Indonesia 

Indonesia 

08.15 
- 

08.30 
4097 Ihda Ibtihaj 

Supriyanto 
Suparno, 
Muhammad Rizqy 
Septyandy 

Indonesia Paleotsunami Database as an 
Effort to Reduce the Risk of Tsunami 
Disasters in Indonesia 

Indonesia 

08.30 
- 

08.45 
4203 

Haekal A. 
Haridhi 

Dimas Sianipar, 
Syahrul Purnawan, 
Ichsan Setiawan, 
Bor Shouh Huang 

Current State of the Seismic Broadband 
Network of Indonesia: Is It Possible for the 
Early Warning System from a Subaerial 
Source-Induced Tsunami? 

Indonesia 

08.45 
- 

09.00 
4112 Ibrahim 

Syamsidik, Azmeri, 
Mutaqin, Tursina 

Investigating Characteristics of Tsunami 
Hazards for West Coast of Aceh Besar 
District, Indonesia 

Indonesia 

09.00 
- 

09.15 
4160 Adrin Tohari 

Imamal Muttaqien, 
Resi Wasilatus Syifa 

Understanding of Flow Liquefaction 
Phenomena in Palu from Shear Wave 
Velocity Profiles 

Indonesia  

09.15 
- 

09.30 
4104 Siti Fatimah 

Abd Hafidz, 
Muhammad Syahmi 
Zikri, Nine Safira, 
Tito Latif Indra, 
Supriyanto 

Subaqueous Landslide Triggered Tsunami 
Modelling: A Study in Anak Krakatoa 
Collapse 

Indonesia 

09.30 
- 

09.45 
4095 Fumika Hirano Daisuke Sugawara 

Numerical Simuration of Tsunami-Induced 
Geomorphological Changes and Sediment 
Transport in a Lagoon 

Japan 

09.45 
- 

10.00 
4106 Dedi Apriadi 

Halida Yunita, 
Suched 
Likitlersuang 

A Simplified Heuristic Method for Landslide 
Risk Assessment: Experiences in Southern 
Sumatera, Indonesia 

Indonesia 

10.00 
- 

10.15 
4108 Noviyandi 

Khoe Susanto 
Kusumahadi, Dede 
M. Sulaiman 

Study of Geotextile Tube as a Solution of 
Coastal Problems Mitigation on Mangrove 
Conservation in Pasir Putih Beach Karawang 
West Java 

Indonesia 
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Room 3 (Theme 2. Hazard, Technology and Infrastructure) 

PIC/ Host  Veri Yanti, MT   
(yanti@tdmrc.org) 

 

Moderator  Dr. Saumi Syahreza  

08.00 
- 

08.15 
4103 

Lucy 
Katharine 
Buck 

Charlie Bristow, Ella 
Meilianda 

After the Indian Ocean Tsunami (IOT): 
Natural Beach Recovery, Meulaboh, 
Sumatra, Indonesia 

England 

08.15 
- 

08.30 
4161 

Bunga 
Raihanda 

Abdullah, Yunita 
Idris 

The Damage Effect on the Structural 
Capacity of School Building Columns due to 
Tsunami Inundation in Banda Aceh After 16 
Years 

Indonesia 

08.30 
- 

08.45 
4162 

Putri 
Istiqamah 

Siti Humayra, 
Huzaim 

Study of Strengthening the Capacity of 
School Buildings using Reinforced Concrete 
Construction in Banda Aceh Against 
Earthquakes and Tsunami Hazards 

Indonesia 

08.45 
- 

09.00 
4184 

Retno Agung 
Prasetyo 
Kambali 

 

Focal Mechanism and Source 
Determination of Padang Lawas Earthquake 
April 30, 2020 using Moment Tensor 
Inversion 

Indonesia 

09.00 
- 

09.15 
4191 

Fitri Zaitun 
Nurnalisa 

Ella Meilianda, 
Azmeri 

Analysis of Land Use Change using 
Normalized Difference Vegetation Index 
(NDVI) for Flood Risk Management of 
Krueng Kluet Watershed in South Aceh, 
Indonesia 

Indonesia 

09.15 
- 

09.30 
4196 Tursina 

Syamsidik, Shigeru 
Kato, Mochammad 
Afifuddin 

Incorporating Dynamics of Land Use and 
Land Cover Changes into Tsunami 
Numerical Modelling for Future Tsunamis in 
Banda Aceh 

Indonesia 

09.30 
- 

09.45 
4101 Abd Hafidz 

Siti Fatimah, 
Muhammad Syahmi 
Zikri, Nine Safira, 
Tito Latif Indra, 
Supriyanto 

Tsunami Evacuation Time from Fast 
Response Inundated Modelling in 
Pangandaran and Banten Coastline 

Indonesia 

09.45 
- 

10.00 
4238 

Muhammad 
Irham 

Muhammad 
Authar, Edy 
Miswar, Anwar Deli 

Coastal Management Status of Aceh Besar 
and Banda Aceh and Future Trends 

Indonesia 

Room 4 (Theme 3: Community, Resilience and Disaster Education) 

PIC/ Host  T. Khairuman, M.Si 
(teuku_khairuman@unsyiah.ac.id) 

 

Moderator  Dr. Norhazlina F.M.K  

08.00 
- 

08.15 
4220 

Rina Suryani 
Oktari 

Syamsidik, Khairul 
Munadi 

Floods During the Covid-19 Pandemic: 
Impacts and Community Response 

Indonesia 

08.15 
- 

08.30 
4109 Raida Fuadi 

Linda, Gamal 
Batara, Nurma Sari 

Analysis of Village Owned Enterprises 
(Bumdes) Financial Performance Before 
and During Covid-19 Pandemic 

Indonesia 
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08.30 
- 

08.45 
4198 Julia Gerster 

Sebastien 
Penmellen Boret, 
Andrew Gordon, 
Ryo Morimoto, 
Akihiro Shibayama 

Researching the Merits of Disaster Digital 
Archives in Education during the Covid-19 
Pandemic in Japan: The Case of the Japan 
Disasters Digital Archive (JDA) and its 
Geolocation Function 

Japan 

08.45 
- 

09.00 
4088 Syahrul Ridha 

Alfi Rahman, Abdul 
Wahab Abdi Puspita 
Annaba Kamil 

The Implementation Of Disaster Education 
after the Sixteen Years of the 2004 Indian 
Ocean Tsunami in Aceh-Indonesia: Progress 
or Regress? 

Indonesia 

09.15 
- 

09.30 
4094 Mari Yasuda 

Ryo Saito, Toshiaki 
Muramoto 

Developing DRR Lesson Package for 
Elementrary School Teachers 

Japan 

09.30 
- 

09.45 
4098 

Gandar 
Mahojwala 

Eko Teguh 
Paripurno, Purbudi 
Wahyuni, Johan 
Danu Prasetya, 
Yohana Noradika 
Maharani 

Hexa Helix Model in Community Based 
Covid-19 Risk Management of Tembi 
Hamlet 

Indonesia 

09.45 
- 

10.00 
6103 

Eko Teguh 
Paripurno 

 

Learning from the Adaptation of Covid 19 
to the Contingency Plan and Emergency 
Response of the Merapi Volcano Eruption, 
Sleman Regency, Indonesia 

Indonesia 

10.00 
- 

10.15 
4239 Syahrul Ridha 

Alfi Rahman, 
Puspita Annaba 
Kamil, Abdul 
Wahab Abdi 

Designing a Disaster Model of Teaching in 
the Pandemic Era as an Effort to Disaster 
Risk Reduction in Indonesia 

Indonesia 

Room 5 (Theme 4. Urban Planning, Reconstruction and Recovery) 

PIC/ Host  Rizanna Rosemary, Ph.D 
(rizanna.rosemary@unsyiah.ac.id) 

 

Moderator  Assoc. Prof. Elizabeth Maly  

08.00 
- 

08.15 
4144 

Mohd 
Muhaimin 
Ridwan Wong 

Nordila Ahmad, 
Syamsidik, Anawat 
Suppasri, Maidiana 
Othman 

Multi-Indicator Building Vulnerability Index 
for Assessing Tsunami-Induced Building 
Damages 

Malaysia 

08.15 
- 

08.30 
4195 

Tatiana 
Skwarko 

Ivy He, Sarah Cross, 
Aaron Opdyke, Jim 
Kendall, Gregg 
Mcdonald 

Starting from the Bottom Up: Lessons from 
Shelter Self-Recovery Following the 2010 
Merapi Eruption and 2018 Palu Tsunami 
Disasters 

Australia 

08.30 
- 

08.45 
4216 

Zya Dyena 
Meutia 

Zardan Araby 
Natural Landscape Planning as Tsunami 
Disaster Mitigation Case Study: Uleu Lheue 
Area, Banda Aceh 

 Indonesia 

08.45 
- 

09.00 
4176 Tsukasa Iwata 

Eiji Harada, 
Elizabeth Maly 

Research on Repair of Wooden Emergency 
Temporary Housing Built by Local 
Contractors after the Great East Japan 
Earthquake 

Japan 

09.00 
- 

09.15 
4082 Kenji Muroi  

Post-Disaster Reconstruction in the Rural- 
Urban Fringe following the Great East Japan 
Earthquake 

Japan 
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09.15 
- 

09.30 
4092 

Tomoki 
Nishida 

Anawat Suppasri, 
Kosuke Fuji, 
Constance Chua, 
Mari Yasuda, 
Gemma Cremen, 
Carmine Galasso, 
Gianluca Pescaroli 
and Fumihiko 
Imamura 

Loss Functions of Port Industries Deriving 
from the 2011 Japan Disaster Affected 
Areas 

Japan 

09.30 
- 

09.45 
4186 Ella Meilianda 

Dedy Alfian, Muh. 
Aris Marfa’i, Dicky 
Muslim, Yunita Idris 

Salt Attack and Rising Damp on House 
Buildings at the Tsunami-Affected Areas 

Indonesia 

09.45 
- 

10.00 
4110 

Sukiman 
Nurdin 

Amar Akbar Ali, F.A 
Marhum, Hendra 
Setiawan 

The Change of Land Use of Agriculture due 
to Flow Liquefaction in Palu and Sigi Valley 
After the Palu Earthquake In September 
2018 

Indonesia 

10.00 
- 

10.15 
4173 Akira Miyasda 

Elizabeth Maly, 
Takayuki Hirata, 
Yasutomi Sakuma 

Wakayama Prefecture Reconstruction Plan 
Preliminary Formulation - Preparing for the 
Nankai trough Earthquake 

Japan 

Parallel Session (2) 

Room 1 (Theme 1: Human Security, Pandemic and Communicable Disease) 

PIC/ Host  dr. Ichsan, M.Sc., SpKKLP 
(ichsan@unsyiah.ac.id) 

 

Moderator  Dr. Dicky Pelupessy  

10.30 
- 

10.45 
4133 Heru Fahlevi 

Teuku Rizky Saevic, 
Jalaluddin, Muslim 
Djalil 

Do Social Restriction Policies Responding to 
Covid-19 Pandemic Associate with 
Economic Growth? 

Indonesia 

10.45 
- 

11.00 
4146 

Syafruddin 
Chan 

Kurnia Asni 

The Impact of Widespread Covid-19 on 
Small Business Venture in Aceh Province: A 
Recuperation Strategy from Entrepreneurs’ 
Point of View 

Indonesia 

11.00 
- 

11.15 
4150 Suriani Muhammad Nasir 

Economic Fluctuation and Monetary Policy 
on the Stock Market during the Covid-19 
Pandemic in Indonesia 

Indonesia 

11.15 
- 

11.30 
4155 Yunqiao Shao 

Tsukasa Iwata, 
Elizabeth Maly, Eiji 
Harada 

The Relationship Between Contagion Paths 
of Coronavirus, Historical Regional 
Divisions, and Traffic Network – A 
Comparison of Fukushima Prefecture and 
Miyagi Prefecture 

Japan 

11.30 
- 

11.45 
4147 

Chenny 
Seftarita 

Ferayanti, Fitriyani, 
Asri Diana 

Do Pandemic Covid-19 and Business Cycle 
Influence the Indonesia Composite Index? 

Indonesia 

11.45 
- 

12.00 
4149 Indayani 

Ratna Mulyany, 
Mirna Indriani 

Impact of the Covid-19 Pandemic on 
Policies in the Implementation of 
Accounting Standards in the Indonesia 
Stock Exchange 

Indonesia 
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12.00 
- 

12.15 
6105 

Shimpei 
Iwasaki 

Reina Kitano, Durga 
Prasad Dash 

Impacts of Covid-19 on Lifesttyle and 
Livelihoods by Using Time Use Micro Data: 
Case of Chilika Lagoon, India 

Japan 

12.15 
- 

12.30 
4157 

Teuku Roli 
Ilhamsyah 
Putra 

Mukhlis Yunus, 
Muhammad Adam, 
Ahmad Nizam, 
Hamdi Harmen, T. 
Meldi Kesuma, M. 
Ridha Siregar, Nani 
Juwita 

Does Teacher’s Work Engagement Mediate 
the Effect of Motivation on Occupational 
Commitment during Covid-19 Pandemic? 

Indonesia 

12.30 
- 

12.45 
4189 

Imam 
Maulana 

Raisha Fathima, 
Haiyun Nisa, Rina 
Suryani Oktari 

Islamic Psychoneuroimmunological 
Approaches as an Effort to Increase 
Immunity During the Covid-19 Pandemic 

Indonesia 

Room 2 (Theme 2: Hazard, Technology and Infrastructure) 

PIC/ Host  Musa Al'ala, ST., MT.  
(musa@tdmrc.org) 

 

Moderator  Assoc. Prof. Anawat S.  

10.30 
- 

10.45 
4115 

Reza Pahlevi 
Munirwan 

Munirwansyah 
Assessing Slope Failure of Soil Erodibility 
Problem by Soil Dispersive Identification 

Indonesia 

10.45 
- 

11.00 
4117 

Muhammad 
Arifin 

M. Dirhamsyah, 
Nizamuddin 

Synergy Between the Government Agencies 
to Improve Access to Clean Water in 
Relation to Disaster Management 

Indonesia 

11.00 
- 

11.15 
4120 Zu Irfan 

Abdullah, Azmeri, 
Moch. Afifuddin 

Development of Fragility Curve Due to the 
Effect of Tsunami Force on Existing Building 
In Banda Aceh City 

Indonesia 

11.15 
- 

11.30 
4134 Rifqi Irvansyah 

Yunita Idris, Ella 
Meilianda, Ibnu 
Rusydy 

A Comparative Analysis of Seismic and 
Tsunami Fragility Curves for School 
Buildings in Banda Aceh Coastal Area 

Indonesia 

11.30 
- 

11.45 
4141 

Khaizal 
Jamaluddin 

Reza Pahlevi 
Munirwan 

Improvement of Geotechnical Properties of 
Clayey Soil with Saw Dust Ash Stabilization 

Indonesia 

11.45 
- 

12.00 
4139 Azmeri 

Devi Sundary, Cut 
Mutiawati, Hafnidar 

An Update on Reservoir Operating Rules 
Following Changes on the Effective 
Capacity due to Land Erosion 

Indonesia 

12.00 
- 

12.15 
4158 Samsul Anwar  

Earthquake Behavior in Sumatra Territory 
Based on Time and Distance Between 
Consecutive Large Events 

Indonesia 
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Room 3 (Theme 2: Hazard, Technology and Infrastructure) 

PIC/ Host  Veri Yanti, MT  
(yanti@tdmrc.org) 

 

Moderator  Dr. Yunita Idris  

10.30 
- 

10.45 
4197 

Muhammad 
Ghofur 
Masrur Ali 

Teuku Muhammad 
Rasyif, Teuku Mahlil 

Landslide Tsunami Impact Assessment 
toward Human Lives Using Numerical 
Modelling: A Case Study from Banten, 
Indonesia 

Indonesia 

10.45 
- 

11.00 
4207 

Haekal A. 
Haridhi 

Dimas Sianipar, 
Syahrul Purnawan, 
Ichsan Setiawan, 
Bor Shouh Huang 

Are Central Sumatra and Southern Ryukyu 
Subduction Zones Share A Similar Body-
Wave Characteristics? A Study from Deep 
Regional Earthquake Events 

Indonesia 

11.00 
- 

11.15 
4428 

Andrean 
Vesalius 
Hasiholan 
Simanjuntak 

Muksin Umar 
A Preliminary Result of Microtremor Study 
to Identify The Subsurface Condition in 
Aceh Tenggara Region 

Indonesia 

11.15 
- 

11.30 
4163 

Natasya 
Amalia 

Ella Meilianda, 
Yunita Idris 

Study of Vulnerability A Third School 
Building with Reinforce Concrete 
Construction in Banda Aceh Against Seismic 
and Tsunami Hazards 

Indonesia 

11.30 
- 

11.45 
4089 Erick Mas 

Shinichi Egawa, 
Hiroyuki Sasaki, 
Shunichi Koshimura 

Modeling Search and Rescue, Medical 
Team Response and Transportation of 
Patients in Ishinomaki City After Tsunami 
Disaster 

Japan 

11.45 
- 

12.00 
4204 Yunita Idris Adrian Ulza 

Earthquake Vulnerability Assessment of the 
6.5 Mw Pidie Jaya Earthquake: Analytical-
Based Fragility Curves 

Indonesia 

12.00 
- 

12.15 
4224 Ibnu Rusydy 

Mulkal, Haqul 
Baramsyah, Hendri 
Ahmadian, Hamzah 
Hussin, Nafisah Al-
Huda, Marwan 

Rock Slope Kinematic Analysis for Planar 
Failure; A Probabilistic Approach 

Indonesia 

12.15 
- 

12.30 
4210 

Bambang 
Setiawan 

Muhammad Rizal, 
Halida Yunita 

Validating A Low-Cost Seismometer Using A 
Shaking Table 

Indonesia 

12.30 
- 

12.45 
6106 Muksin Umar 

Ennita Riana, Ariska 
Rudyanto, Klaus 
Bauer, Michael 
Weber 

Neural network-based classification of rock 
properties and seismic vulnerability in West 
Java, Indonesia 

Indonesia 
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Room 4 (Theme 3: Community, Resilience and Disaster Education) 

PIC/ Host  Dr. Irin Caisarina 
(irincaisarina@unsyiah.ac.id) 

 

Moderator  Prof. Aiko Sakurai  

10.30 
- 

10.45 
6107 Alfi Rahman 

Mahdi Syahbandir, 
Zahratul Idami And 
Mukhrijal 

Roles of Coastal Institution (Panglima Laot) 
In Managing Coastal Hazard Impacts and 
the Pandemic Covid 19: Case of Aceh, 
Indonesia 

Indonesia 

10.45 
- 

11.00 
4140 

Ratna 
Mulyany 

Zata Hulwani Zuhri, 
Heru Fahlevi 

Research in Disaster and Social Capital: 
Mapping Out the Themes and Findings 

Indonesia 

11.00 
- 

11.15 
4245 Rachmalia Iqlima Sari 

Elementary School Teacher’s Psychological 
First Aid Ability: A Comparative Study in 
Aceh, Indonesia 

Indonesia 

11.15 
- 

11.30 
4225 

Kat 
Boehringer 

Akhilesh Surjan, 
Jonatan Lassa 

Working Together towards Resilience and 
Risk Reduction: Incorporating Citizen 
Journalism in Disaster Communication 

Australia 

11.30 
- 

11.45 
4116 

Ghazi 
Maulana 

Uswatun Hasanah, 
Salwa Hanum, Syifa 
Urrahmi, Teuku 
Afzal Dzikri, Rina 
Suryani Oktari 

Disaster Education through the Adaptation 
of the Werewolf Game and Acehnese Local 
Wisdom 

Indonesia 

11.45 
- 

12.00 
4156 

Puspita 
Annaba Kamil 

Alfi Rahman, 
Syahrul Ridha 

School-Based Disaster Education Programs: 
Curricular and Extracurricular Activities to 
Improving Disaster Resilience Within School 
Community in Indonesia 

Indonesia 

12.00 
- 

12.15 
4187 Syahrul Ridha 

Puspita Annaba 
Kamil 

Disaster Education for Higher Education: 
Curriculum and Implementation In 
Indonesia 

Indonesia 

12.15 
- 

12.30 
4180 

Mr Satria 
Wardhana 

 

The Role of Mothers as Risk Communicator 
in the Family: An Analysis to the Indian 
Ocean Tsunami 2004 Survivor in Peukan 
Bada - Aceh 

Indonesia 

12.30 
- 

12.45 
4202 

Listyati Setyo 
Palupi 

 
Psychological Preparedness of Coastal 
Communities In Surabaya: A Preliminary 
Finding 

Indonesia 

Paralel Session (3) 

Room 1 (Theme 1: Human Security, Pandemic, and Communicable Disease) 

PIC/ Host  dr. Ichsan, M.Sc., SpKKLP 
(ichsan@unsyiah.ac.id) 

 

Moderator  Dr. Rosaria Indah  

14.00 
- 

14.15 
4085 Daisuke Sasaki Yashuhito Jibiki 

Tourists' Perception of Volcanic Disaster 
Risk Reduction: A Case Study of Mt. Aso in 
Japan 

Japan 
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14.15 
- 

14.30 
4099 

Kumpol 
Saengtabtim 

Jing Tang, Natt 
Leelawat 

Covid-19 and an Effectiveness of the 
Health-Edrm Framework in Asia-Oceania 

Thailand 

14.30 
- 

14.45 
4132 

Fumiko 
Matsuzaki 

Fumihiko Ueno, 
Keiko Murakami, 
Aoi Noda 

Effect of the Covid-19 Pandemic on Health 
and Lifestyle Changes in Japan 

Japan 

14.45 
- 

15.00 
4151 

Dicky 
Pelupessy 

Yasuhito Jibiki, 
Daisuke Sasaki 

Exploring People's Perception of Covid-19 
Risk: A Case from Greater Jakarta, 
Indonesia 

Indonesia 

15.00 
- 

15.15 
4232 

Rizanna 
Rosemary 

Tri Hastuti Nur 
Rochimah, Novi 
Susilawati 

Efficacy Information In Government’s Initial 
Responses to Covid-19 Pandemic In 
Indonesia 

Indonesia 

15.15 
- 

15.30 
4240 

Rina Suryani 
Oktari 

Suraiya 
Kamaruzzaman, 
Khairani Arifin, 
Sulastri, Fitriana 

How the Covid-19 Pandemic Impact 
Women in Asia? A Systematic Review 

Indonesia 

Room 2 (Theme 2: Hazards, Technology, and Infrastructure) 

PIC/ Host  Musa Al'ala, ST., MT. (musa@tdmrc.org)  

Moderator  Dr. Eko Pradjoko  

14.00 
- 

14.15 
4217 

Dalila Husna 
Yunardi 

Rahmad Dawood, 
Maya Fitria, Rini 
Deviani 

Design of Booking Application for Specialist 
Doctor’s Practice to Support Disaster 
Management 

Indonesia 

14.15 
- 

14.30 
4164 Sausan Zahrah 

Ella Meilianda, 
Yunita Idris 

Study oOf Vulnerability A Two-Story School 
Building by Using Reinforced Concrete 
Structure in Banda Aceh toward 
Earthquakes And Tsunami Hazards 

Indonesia 

14.30 
- 

14.45 
4084 

Anawat 
Supassri 

Airi Chiba, 
Kwanchai 
Pakoksung, 
Fumihiko Imamura, 
Yasuhito Jibiki, 
Nuraini Rahma 
Hanifa, Syamsidik 

Seismic And Non-Seismic Tsunamis In 
Sunda Strait: Evaluation of Current 
Observation System and Evacuation 
Planning 

Japan 

14.45 
- 

15.00 
6108 

Haekal A. 
Haridhi 

Syamsul Rizal And 
Crispen R. Wilson 

A Successful Strategy in Preserve the Local 
Marine Indigenous Knowledge Toward 
Disaster: Lesson Learned from The Post-
2004 Indian Ocean Tsunami 

Indonesia 

15.00 
- 

15.15 
4138 Juliana Fisaini 

Yunita Idris, 
Nazriatun Nisa 

Conceptual Framework of Computer 
Application for Promoting Tsunami 
Evacuation Route 

Indonesia 
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Room 3 (Theme 2: Hazards, Technology, and Infrastructure) 

PIC/ Host  Veri Yanti, MT (yanti@tdmrc.org)  

Moderator  Assoc. Prof. Dr. Sebastien Boret  

14.00 
- 

14.15 
4119 Zu Irfan 

Abdullah, Azmeri, 
Moch. Afifuddin 

Development of Fragility Curve Based on 
Incremental Dynamic Analysis Curve using 
Ground Motion Aceh Earthquake 

Indonesia 

14.15 
- 

14.30 
4090 Natt Leelawat 

Penpichaya 
Lertsakornsiri, 
Passarawan 
Sritanawatkul, Jing 
Tang, Anawat 
Suppasri, Miwako 
Kitamura, Haruka 
Tsukuda, Sebastien 
P. Boret, Gianluca 
Pescaroli, Yasuaki 
Onoda, Fumihiko 
Imamura, David 
Alexander, 
Syamsidik 
Syamsidik 

Affecting Factors on Worriedness: A 
Perception Study of the Covid-19 Pandemic 
In Japan 

Thailand 

14.30 
- 

14.45 
6110 

Norhazlina 
Fairuz Musa 
Kutty 

Noor Diyana Fazan 
Ahmad, Nadhirah 
Nordin, Surayya 
Izzati Safiudin 

Overview of Civil-Military Coordination for 
HADR Response to Disaster Management 
Policies in Malaysia, Japan and Thailand 

Malaysia 

14.45 
- 

15.00 
4093 

Kwanchai 
Pakoksung 

Anawat Suppasri, 
Fumihiko Imamura 

Climate Change Induced Sea-Level-Rise 
Effect Increasing Probability of Building 
Damage at Community Scale for Future 
Tsunami Hazard in Thailand 

Japan 

15.00 
- 

15.15 
6111 

Krishna S 
Pribadi 

Lakhsmi Dewi 
Wulandari, And 
Rani G.K Pradoto 

Analysis of the Impact of the Covid-19 
Pandemic on the Post-Disaster 
Reconstruction of The Housing Sector in 
Palu, Central Sulawesi 

Indonesia 

15.15 
- 

15.30 
4181 

Devi 
Riskianingrum 

 The Fading of Disaster Memory in Pulau 
Sebesi: A Historical Construction 

Indonesia 

Room 4 (Theme 3: Community, Resilience and Disaster Education) 

PIC/ Host  T. Khairuman, M.Si 
(teuku_khairuman@unsyiah.ac.id) 

 

Moderator  Mohd Muhaimin B. Ridwan Wong, Ph.D 
(cand) 

 

14.00 
- 

14.15 
4218 

Rina Suryani 
Oktari 

Khairul Munadi, 
Rinaldi Idroes, Hizir 
Sofyan 

Knowledge Management Strategy for 
Managing of Disaster and Covid-19 
Pandemic in Indonesia: SWOT Analysis 
Based on Analytical Network Process 

Indonesia 
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14.15 
- 

14.30 
4087 Nurmansyah 

Neneng Alghina 
Micha Grandisa 

Disaster Mitigation Efforts Based on 
Community in Coastal Area of Desa 
Berdaya Mirring 

Indonesia 

14.30 
- 

14.45 
4188 

Listyati Setyo 
Palupi 

 

Towards Sustainable Cities and 
Communities: Is Psychological 
Preparedness Include in Disaster Risk 
Reduction Policy Framework in Indonesia 

Indonesia 

14.45 
- 

15.00 
4086 

Muzayin 
Nazaruddin 

Anang Hermawan, 
Sus Budiharto, Noer 
Choliq 

Dealing with Multiple Exposures of Risks: 
Disaster-Prone Societies in the Time of 
Pandemic 

Indonesia 

15.00 
- 

15.15 
6114 

Sorja 
Koesuma 

Eko Teguh 
Paripurno, Udrekh, 
Aris Junaidi 

Strengthening of Village Resilience through 
Student Study Service of Indonesia 
Universities during the Covid-19 Pandemic 

Indonesia 

15.15 
- 

15.30 
4178 

Mbassi 
Sanneh 

Khairul Munadi, Alfi 
Rahman 

Assessing the Gambia National Disaster 
Management Agency Knowledge Creation 
Process of Knowledge Management for 
Disaster Risk Reduction (DRR) 

Gambia 

Room 5 (Theme 4: Urban Planning, Reconstruction and Recovery) 

PIC/ Host  Suryane Sulistiana Susanti, Ph.D 
(suryane.s.susanti@unsyiah.ac.id) 

 

Moderator  Dr. Irin Caisarina   

14.00 
- 

14.15 
4175 Elizabeth Maly 

Mittul Vahanvati, 
Titaya Sararit 

People-Centered Disaster Recovery for 
Safer and Empowered Communities: A 
Comparison of Long-Term Outcomes of 
Housing Reconstruction Programs in 
Thailand, India, and Japan 

Japan 

14.15 
- 

14.30 
4171 Kosuke Fuji 

Anawat Suppasri, 
Kwanchai 
Pakoksung, Kazuyo 
Matsubae, Ryu 
Myamoto, 
Constance Chua, 
Fumihiko Imamura 

Assessment of Future Tsunami Hazards 
from Japan Trench Coupling with Sea Level 
Rise Impact on Economic Risks using Input-
Output Table 

Japan 

14.30 
- 

14.45 
6112 Yunita Idris 

Syamsidik, Ella 
Meilianda, Abdullah 

Determining the Suitability of Existing 
Public Buildings as Tsunami Vertical 
Evacuation Buildings (Tvebs), Case Study: 
Aceh Besar, Indonesia 

Indonesia 

14.45 
- 

15.00 
4177 

Mizan B. F. 
Bisri 

Elizabeth Maly, Aiko 
Sakurai 

Investigation of the State of Integration in 
Housing and Education Recovery in Palu 
After the 2018 Central Sulawesi Earthquake 
and Tsunami 

Japan 

15.00 
- 

15.15 
4185 

Bagus 
Ramadhan 

Gardyas Bidari 
Adninda 

Community Strategies in the Development 
of Merapi Permanent Settlement 

Indonesia 

15.15 
- 

15.30 
6113 Alfi Rahman 

Stephen Sutton, 
Mahdi Syahbandir, 
Nofriadi 

Smong Means More than Tsunami: The 
Understanding of Tsunami in Indonesian 
Context 

Indonesia 
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Paper ID: 4082K. Muroi 

 

CHANGES IN AGRICULTURAL LAND USE AND THEIR INFLUENCES ON 

COMMUNITY AND DISASTER RISK REDUCTION FOLLOWING THE GREAT 

EAST JAPAN EARTHQUAKE 

 
KENJI MUROI 

Department of Social and Human Environment, Nagoya University Graduate School of Environmental Studies, 

Furo-Cho Chikusa Nagoya 464-8601, Japan 

Muroi.kenji@j.mbox.nagoya-u.ac.jp  

 

 

BACKGROUND 

Although many studies have been conducted since the Great East Japan Earthquake (EQ), most have only focused 

on recovery processes in particular affected areas. In other words, few studies have focused on the 
interrelationships between long-term social trends before and social changes after the EQ. 

 

PURPOSE 
Our research focuses on changes in agricultural land use and community life in the rural–urban fringe of the 
Sendai Metropolitan area following the Great East Japan EQ in 2011. In this coastal area, the southern part of 

Miyagi Prefecture, which includes the towns of Watari and Yamamoto, large-scale irrigation and drainage 

projects for agricultural development have been promoted by the government since the 1960s. However, against 

the backdrop of expansion of the Sendai Metropolitan area since the 1990s, housing land development has 
advanced as bed towns, and hence land-use change and social differentiation in rural communities have 

progressed. This is the social context in which the Great East Japan EQ occurred in this area. 

 
After the EQ, the Japanese government forcibly promoted large-scale relocation projects for tsunami disaster 

prevention. This led to the concentration of urban functions in inland areas. On the other hand, vast coastal land 

left vacant due to relocation was utilized for large-scale agricultural development projects. This functional 

differentiation of land use was closely interrelated with general political trends such as “selection and 
concentration” and intensification of agricultural competitiveness against the background of financial 

deterioration and Trans-Pacific Partnership negotiations since the late 1990s. 

 

The research seeks to clarify the influences of such reconstruction projects on community life and disaster risk 
reduction in the coastal affected area from the perspective of sociology. 

 

METHODS 
In 2018, we conducted a research survey in terms of community reconstruction after the EQ targeted at 
community leaders. The research area is 10 coastal municipalities, which include 573 communities in Miyagi 

Prefecture. We obtained 324 valid responses, giving a valid response rate of 56.5%. Following the survey, we 

conducted detailed interviews with several tens of respondents (community leaders). In addition to data obtained 

from these activities, we gathered various statistics and official documents, such as minutes of the local council 
meetings. Our findings were derived from a comprehensive analysis of these multiple data. The research results 

specifically focusing on the southern coastal area (Watari and Yamamoto) in Miyagi Prefecture are presented. 

 

RESULTS 
The main research findings are as follows. 

  

First, urban flooding occurred at the relocation site. The place where the reconstruction housing complex was 

constructed used to be paddy fields before the EQ. In Japan, relocation projects are conducted by the Department 
of City Planning, and hence, the reconstruction plan was made without sufficient attention to previous 

agricultural land use. That is, building lots were developed without connection with existing agricultural drainage 

channels, and hence floodwater overflowed from the reservoir around the housing complex. 

 
Second, large-scale farmland consolidation projects and agricultural mechanization progressed drastically after 

the EQ, with financial support from the government. Large-scale full-time farmers newly appeared because many 

farmers gave up farming due to damages from the EQ and delegated their farmland cultivation to a handful of 
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full-time farmers. As a result, the efficiency of agricultural production was remarkably improved. On the other 

hand, village-based farmland management such as mowing grass and cleaning of ditches was disintegrated due 

to a decrease in farmers and their relocation. Disfunction of farmland management not only constrained further 
expansion of agricultural production, but also led to the disintegration of community cohesion. 

 

Third, the management of coastal forests was undermined. Before the EQ, seaside forest was managed by coastal 

villages because it was indispensable for community life and agricultural production in mitigating damages 
caused by high tides and storms. Although new trees were planted after the tsunami, most residents left coastal 

areas due to relocation projects, and a few full-time farmers could not afford to cope with the forest management. 

Local governments cannot deal with this issue due to financial reasons. While environmental volunteers make 

efforts to plant and grow trees, it is difficult for them to continue activities due to a lack of funds and a shortage 
of manpower. In this sense, large-scale reconstruction projects had negative impacts on DRR in the coastal area. 

 

CONCLUSION 

Disaster reconstruction policies following the Great East Japan EQ tended to prioritize economic development 
with the slogan of “build back better” as well as technological disaster mitigation. This tendency was rooted in 

existing social trends, and the reconstruction process in the affected areas was the extension and acceleration of 

such trends as a whole. On the other hand, there is a peculiar agricultural land-use system and related community 

organization rooted in the peculiar history and natural environment of the coastal area. Existing disaster 
reconstruction policies did not pay sufficient attention to such historical contexts; hence, vulnerabilities such as 

urban flooding and the decline of disaster subculture were newly created. In other words, disaster studies should 

pay careful attention to tensions between wider political trends and local-historical contexts from the viewpoint 

of DRR. 
 

Keywords: disaster reconstruction; agricultural land use; rural–urban fringe; historical context. 
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Paper ID: 4084A. Suppasri et al. 

 

SEISMIC AND NON-SEISMIC TSUNAMIS IN SUNDA STRAIT: EVALUATION 

OF CURRENT OBSERVATION SYSTEM AND EVACUATION PLANNING 

 
ANAWAT SUPPASRI1, AIRI CHIBA2, KWANCHAI PAKOKSUNG1, FUMIHIKO IMAMURA1,  

YASUHITO JIBIKI3, NURAINI RAHMA HANIFA4, SYAMSIDIK5 
1International Research Institute of Disaster Science, Tohoku University, 468-1 Aoba Aramaki, Aoba, 

Sendai, Miyagi 980-8572, Japan 

suppasri@irides.tohoku.ac.jp  
2Tohoku Electric Power Network Co., Inc., Civil and Architectural Engineering Dept., 1-7-1 Honcho, Aoba 

Sendai, Miyagi 981-8551, Japan 
3Graduate School of Science, Tohoku University, 6-3 Aoba Aramaki, Aoba, 

Sendai, Miyagi 980-8578, Japan 
4Research Center for Geotechnology, Indonesian Institute of Science, Jl. Sangkuriang, Kompleks LIPI, Kecamatan Coblong, 

Bandung City 40135, West Java Province, Indonesia 
5Tsunami and Disaster Mitigation Research Center (TDMRC), Universitas Syiah Kuala, Jl. Prof. Dr. Ibrahim Hasan, 

Meuraxa Banda Aceh, Aceh, 23233, Indonesia 

 

BACKGROUND 
The 2018 Sunda Strait generated by flank collapsed caused by volcanic eruption of Anak Krakatau. Over 400 

people died due to the tsunami and there was no early warning released before the first tsunami wave attacked 
the surrounding coastal areas. Such non-seismic tsunami was difficult to predict and disseminate appropriate 

warning and importance of better understanding of such tsunami generation mechanism became more focused. 

Besides, it is known about potential large earthquake along southwestern coast of Java and potential large 

submarine landslide around then entrance of Sunda Strait but real-time tsunami observation and estimated 
tsunami in a critical industrial area in Ciwandan is still unknown. 

 

PURPOSE 
This study is aimed at assessing tsunami hazards from both earthquake along Java Trench as well as possible 

submarine landslide in Sunda Strait. General tsunami characteristics such as wave amplitude and arrival time 

will be discussed and evaluated using current tsunami and tide observational system (Fig. 1). Evacuation plan 

and tsunami countermeasures for industrial area in Ciwandan will be proposed using simulated arrival time and 
inundation map. 

           
Fig. 1 Left: Current observational system. Right: Simulated tsunami arrival time on Google map 

 

METHODS 
Estimated maximum slip and other fault parameters were obtained from [1] resulting five seismic source 

scenarios. Initial sea surface condition according to sea bottom changed due to earthquake was estimated using 

[2]. Tsunami simulation using non-linear shallow water equations [3] was performed. Possible submarine 

landslide volume was estimated following [4] that successfully reproduced the 2018 Sulawesi tsunami. Five 
possible submarine landslide regions of which 11 scenarios were estimated as non-seismic sources and simulated 

using tsunami two-layer model [4]. 

 

RESULTS 
Results show that Krakatau station can firstly observe tsunami after 10-20 min (Fig. 1) and Kota Agung is a place 

where tsunami is largely amplified by both sources (Fig. 2). The simulated waveforms (Fig. 3) shows that the 

first wave arrive about 40-50 min and tsunami start with receding wave for seismic source and pushing wave 
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non-seismic source. Combination of both sources may reduce the maximum first peak but may increase later 

peaks. Simulated inundation map (Fig. 3) shows that industrial area is largely flooded at current ground situation. 

Time required for production line termination (20 min) and evacuation (70 min) in longer than leading time of 
the current system.  

 
Fig. 2 Simulated maximum amplitude for seismic source (left) and non-seismic source (right). 

 

 
 

Fig. 3 Simulated waveforms (left) and inundation map (right) of industrial area in Ciwandan. 

 

CONCLUSION 
This study quantified tsunami hazards from both seismic and non-seismic sources revealing that both sources 

could generate damaging tsunamis. Current observational system cannot provide enough lead-time as well as 

large inundation will occur in industrial area under current ground condition. Therefore, new observational 

station and structural measure are needed to be studied more in future. 
 

Keywords: Tsunami; Sunda Strait; observation system; evacuation 
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Paper ID: 4085D. Sasaki et al. 

 

TOURISTS' PERCEPTION OF VOLCANIC DISASTER RISK REDUCTION: A 

CASE STUDY OF MT. ASO IN JAPAN 
 

DAISUKE SASAKI1, YASUHITO JIBIKI2 
1 International Research Institute of Disaster Science, Tohoku University, Sendai, Miyagi 980-8577, Japan 

dsasaki@irides.tohoku.ac.jp  
2 Next Generation Volcano Researcher Development Program, Graduate School of Science, Tohoku University,  

Sendai, Miyagi 980-8577, Japan 

 

 

BACKGROUND 
There is a lot of research on the general public's knowledge and perception of natural disasters; yet there remains 

a paucity of information regarding Japan's "volcanoes". In particular, there is little research on tourists’ awareness 

of volcanic eruptions as a means to promote volcano disaster prevention. The authors have come to understand 

this situation through discussions with disaster prevention officials of national and local governments. The 
authors previously conducted a preliminary study of disaster preparedness awareness concerning phreatic 

eruptions. This was part of their research on emergency disaster information communication during the 2018 

eruption of Japan’s Kusatsu-Shirane volcano. The current study uses the case of skiers stranded near the summit 

of the same volcano after a sudden phreatomagmatic eruption that same year. We endeavored for people to 
understand that even with the latest research, it is difficult to predict the occurrence of a sudden eruption, and 

that the Japan Meteorological Agency’s (JMA) warning may be delayed beyond the eruption itself. We conducted 

a survey to determine whether people were taking measures to protect themselves. However, since our research 

focused on "relatively small-scale sudden eruptions" using Kusatsu-Shiranesan as a case study, it was difficult 
to generalize the results. To further generalize the results, we embarked on this research using Mt. Aso in Kyushu 

as a case study. 

 

PURPOSE 
This study primarily served to determine whether people who have visited Mt. Aso have taken any self-protective 

measures, based on the understanding that it is difficult to predict sudden eruptions (even with the latest research), 

and that JMA warnings may be delayed. Since Mt. Aso is known for its active volcanic activity and attracts 
numerous tourists (approximately 1.8 million per year), it is an appropriate case for a study based on the 

background information provided. Volcanic eruptions are often preceded by decreased earthquakes and crustal 

movements, but it is possible for an eruption to occur without one noticing anything unusual. In the 2018 Aso 

Volcano Disaster Prevention Drill, a response was implemented to confirm the evacuation system for tourists in 
the event of a sudden eruption. Though research findings concerning tourists' eruption awareness are limited, the 

conclusions of this study are significant because they avail the latest data. This study’s results will be given to 

the Mt. Aso Volcano Disaster Prevention Council and used as baseline data to understand the trends of tourists, 

which has practical significance. 
 

METHODS 
This survey asked people who have visited the area around the crater of Mt. Aso about their own thoughts and 

behavior, as opposed to making vague and general inquiries. For this purpose, we adopted a method to 
disseminate the questions via the internet (targeting monitors of Rakuten Research, Inc). This method did not 

allow us to estimate the population through random sampling based on the basic resident register. Still, it allowed 

us to recruit a wide range of respondents, making it effective for surveys that target an unspecified number of 

people. Unless exorbitant resources are invested to identify tourists, random sampling from a general population 

of "tourists" involves practical difficulties. Furthermore, considering the feasibility of the research, an internet-

based questionnaire survey was more appropriate. To achieve more relevant subject selection, we accounted for 

the times when the area around Mt. Aso’s crater was restricted. To focus on people who had been to that location, 

the survey was limited to periods when access was permitted: April 2018 to March 2019 and September 2020 to 
December 2020. According to Kumamoto Prefecture's tourism statistics (2008), most domestic tourists who 

visited the prefecture came from the Kanto, Kinki, and Kyushu regions. However, due to the impact of 

coronavirus disease 2019 (COVID-19), there was a rational basis for limiting the respondents' place of residence, 

per the collapsed tourism statistics. Because we anticipated some difficulty in obtaining a sufficient number of 
respondents due to travel restrictions, we did not limit their place of residence and employed nationwide 
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recruitment. Eight cells were arranged for gender and age groups (a combination of men and women in four age 

groups: 20s, 30s, 40s, and 50s and above). 

 

RESULTS 
A binomial logistic regression analysis was conducted with "access to evacuation shelters" as the dependent 

variable and "recognition of past damage in the area", "access to the website in advance", "recognition of bulletin 

boards and broadcasts in the area", and "prior confirmation of the eruption alert level” as the independent 
variables. The results of the logistic regression analysis using the forced imputation method are presented in 

Table 1. 

 

Table 1. Results of binomial logistic regression analysis 

 B S.E. Wald df Sig. Exp(B) 

95% C.I. for EXP(B) 

Lower Upper 

Recognition of past 

damage in the area 
1.522 .314 23.472 1 .000 4.583 2.476 8.483 

Access to the website 

in advance 
.841 .319 6.953 1 .008 2.319 1.241 4.332 

Recognition of 

bulletin boards and 

broadcasts in the area 

1.667 .397 17.661 1 .000 5.294 2.433 11.516 

Prior confirmation of 

the eruption alert level 
.890 .327 7.413 1 .006 2.435 1.283 4.620 

Constant -3.685 .422 76.097 1 .000 .025   

 

The results of the model chi-squared test, and each variable, were significant at the 1% level. The Hosmer-

Lemeshow test result was p= 0.506, and the percentage of correct classifications was 80.2%, indicating that the 
model was a good fit. Regarding differences between the predicted values and the measured values, there were 

no outliers exceeding ±3 standard deviations. 

 

CONCLUSION 
Based on the results of the odds ratio, recognition of past damage, bulletin boards, and broadcasts in the area 

may have a relatively greater impact on actual evacuation actions than the prior confirmation of websites and of 

the eruption alert level. Regarding the development of evidence-based policy for effective evacuation procedures, 

it is worthwhile to consider introducing a perspective that places greater emphasis on on-site efforts. 
 

Keywords: Disaster risk reduction; volcanic eruption; tourists’ perception; Mt. Aso; evidence-based 

policymaking 

 

 

 

 

 

 

 

 

 

 

 



Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 

43 

 

Paper ID: 4048M. Nazaruddin et al. 
 

DEALING WITH MULTIPLE EXPOSURES OF RISKS: DISASTER-PRONE SOCIETIES IN THE 

TIME OF THE PANDEMIC  

 
MUZAYIN NAZARUDDIN1, ANANG HERMAWAN2, SUS BUDIHARTO3, NOER CHOLIQ4 

1Department of Semiotics, University of Tartu, Jakobi 2 51005, Tartu, Estonia  

begawan.nazaruddin@gmail.com; muzayin.nazaruddin@ut.ee  
2Department of Communication, Universitas Islam Indonesia, Jl. Kaliurang 14.5 Sleman Indonesia  

3 Department of Psychology, Universitas Islam Indonesia, Jl. Kaliurang 14.5 Sleman Indonesia  
4 The Centre of Research and Development of Geological Disaster Technology (Balai Penyelidikan dan Pengembangan 

Teknologi Kebencanaan Geologi), Jl. Cendana 15 Yogyakarta, Indonesia  

 

 

BACKGROUND 
Due to the increasing activities of Mt Merapi, the Centre of Research and Development of Geological Disaster 

Technology (Balai Penyelidikan dan Pengembangan Teknologi Kebencanaan Geologi - BPPTKG), a 

government body responsible for deciding the status of the volcano, decided to raise the status of the volcano 

from the second level (Waspada) to the third level (Siaga) on 5 th November 2020. The announcement of the 
status includes the list of hamlets that were recommended to be evacuated. A complicated problem has emerged 

due to the pandemic, as staying in the evacuation camps is generally much more vulnerable to contracting the 

coronavirus. Taking the case of the local communities on this volcano, this study examines the social construction 

of risks within the disaster-prone societies in the time of the pandemic.  
 

PURPOSE 
The study aims to understand how the disaster-prone communities construct the layers or hierarchy of multiple 

risks and what factors are taking roles in constituting such various layers of risks. Applying the Lotmanian 
cultural semiotic perspective [1, 2, 3, 4, 5], this study tries to connect the discussion of disaster risk reduction 

with theoretical traditions on risks within sociocultural theories [6], including the cultural perspective [7, 8, 9], 

the Risk Society thesis [10, 11], and the governmentality tradition which is rooted in the Foucauldian inheritance 

[12, 13, 14].  
 

METHODS 
The materials of this study come from longitudinal qualitative research with the local communities surrounding 
this volcano which has been started during the emergency responses of the 2010 eruption. Since then, we have 

kept in contact with the locals. In addition, the first author has conducted ethnographic fieldwork in 2013 and 

2019. The most recent fieldwork related to the pandemic and the increasing activities of the volcano was 

completed in 2020-2021. During the fieldwork, we have collected the empirical data through semi-structured and 
open-ended interviews, informal talks, participant observations, and focused group discussions. More than 50 

informants were interviewed in those periods of fieldwork, including heads of villages, heads of hamlets, local 

leaders, volcano tour operators, youth activists, government officials, volunteers, local researchers, and local 

people.  

 

RESULTS 

This study finds four types of local peoples’ responses to the rising status of the volcano: 1). Evacuating soon 

after receiving the announcement from the government; 2). Waiting and observing the volcano, and evacuating 

after directly seeing the increasing activities of the volcano; 3). Remaining in their places, even their hamlets 

were located in the dangerous areas; 4). Evacuating even their hamlets were not included in the list of the 

hazardous regions. This study shows that the locals were aware that they were dealing with multiple layers of 

risks [15, 16], consisting of at least three layers of hazards, hierarchically perceived as follows: the natural 

hazards from the increasing activities of the volcano, the economic-related hazards as a derivative impact of the 

spread of the pandemic, and the potential hazards of contracting the coronavirus. This study also finds some 

factors constituting the perception risks: the collective memory of the last big 2010 eruption, the visibility-

invisibility and certainty-uncertainty of the hazards, and the communication models in risk communication and 

management. The latter is closely related to the social trusts and power relations, both within the local 

communities or between the local communities and external parties or particular dominant discourse.  
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CONCLUSION 

This study concludes that dealing with multiple exposures of risks, a disaster-prone society will construct its own 

(subjective) risks. Such processes of risk calculations happen at the social level, in which certain risks are 

perceived to be much more real and dangerous and which others are perceived as less risky. These risk 

constructions are constituted by the subjective aspects of the given society (including the collective memories of 

past disaster experiences, communication models, social trusts, and power relations) and the objective 

circumstances of the involved hazards. 
 

Keywords: disaster risk; risk perception; collective memory of disaster; risk communication; volcanic eruption; 

pandemic. 
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BACKGROUND 
Every year, Indonesia experiences various natural disasters. We can see  in the last 10 yeats that the number of 

natural disasters in Indonesia has increased. The disasters in question include earthquakes, volcanic eruptions, 

forest fires, droughts, floods, landslides, tornadoes and tidal waves as well as abrasion. Desa Berdaya Mirring is 
one of the villages empowered by Rumah Zakat which is located  in Tappina Hamlet, Polewali Mandar, West 

Sulawesi. This village is one of the areas prone to disasters, such as abrasion and tsunamis that occurred in other 

coastal areas.  

 
In addition, Desa Berdaya Mirring is surrounded by the ocean and has extensive mangroves. However, the 

surrounding community has not maximized the potential of the sea or the benefits of planting mangroves for 

people's lives, including for the community's economy. Not only that, public education about disasters is still 

very low, so disaster mitigation in the village is still lacking. 
 

Various natural disasters that have occurred recently have made Indonesia as the country with the second largest 

number of disaster victims in the world, namely 160 thousand people. Changes occurred in 2018, making 
Indonesia the first country with the most casualties (Setyawan, 2019). Nugroho et al (2018), stated that 

Indonesia's level of preparedness in dealing with disasters is still not maximized, this can be seen from the 

behavior of people who are still nervous during disaster evacuations  

 
The central government, through BNPB, encourages the formation of a strategy for the formation of a Desa 

Tangguh Bencana (Destana), which is contained in the Regulation of the Head of BNPB Number 1 of 2012 

(Buchari et al, 2017). Furthermore, BNPB emphasized that efforts to reduce disaster risk are not only the task of 

the government, but also the direct involvement of individuals, families, communities and communities in 
dealing with disasters. 

 

PURPOSE 

This study aims to determine the disaster mitigation process in the community-based in Desa Berdaya Mirring 
by Rumah Zakat. In addition, the study will look at the process of empowering the Desa Berdaya Mirring 

community by Rumah Zakat towards disaster-resilient families and economically resilient families. 

 

METHODS 
This study uses a qualitative approach. The type of research used is descriptive research using survey methods. 

The survey was conducted through interviews. Interviews were conducted with several parties consisting of 

Beneficiaries in Desa Berdaya Mirring, Relawan Inspirasi (RI) in Desa Berdaya Mirring, Head of Dusun and 

Village Government. The study was conducted for approximately 3 months. 
 

RESULTS 
Desa Berdaya Mirring is one of the villages located in Tappina Hamlet, Mirring Village, Binuang District, 

Polewali Mandar Regency which is located on the coast. Initially, Desa Berdaya Mirring community did not 
understand the function of mangrove planting as a disaster mitigation effort. In fact, 80% of the people make 

mountains as a source of life, they are quite afraid to get close to the sea. Whereas mangroves have many benefits 

if used properly, including for disaster mitigation and the economic life of the community. 

 
This research uses Risk and Crisis Communication Management Theory from Matthew Seeger and the concept 

of disaster mitigation from George D. Haddow and Kim S. Haddow. The combination of these two theories can 

create disaster mitigation communication (Yunia et al, 2020). Two main things in disaster mitigation are program 

activities and communication strategies. Rumah Zakat through Relawan Inspirasi in Desa Berdaya Mirring 
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conducted socialization with the assistance of several parties such as Dinas Lingkungan Hidup, Dinas Tani dan 

Hutan and PMI. Socialization refers to the function of mangroves that have been on the coast, mangrove 

cultivation and subsequently to emergency first aid in the event of a disaster. After socialization, training was 
held for emergency first aid.  

 

One of the advantages of the Desa Berdaya Mirring is that they have a strong passion to learn about disaster 

mitigation and the steps they must take. The next step, an idea emerged from the community to build a crab pond 
as an indirect result of mangrove cultivation. Rumah Zakat hopes that the Empowered Village program in Desa 

Berdaya Mirring can increase public awareness about the importance of disaster prevention efforts in coastal 

areas and can form disaster-resilient families and economically resilient families. 

 

CONCLUSION 
This study discusses efforts to improve community-based disaster mitigation carried out in Desa Berdaya Mirring 

with the ultimate goal of forming a disaster-resilient family and an economically resilient family. Rumah Zakat 

through Relawan Inspirasi makes several efforts in accordance with the combination of two theories, namely 
disaster mitigation communication. RI conduct socializing about the importance of mangroves for disaster 

mitigation. Furthermore, the community is given training on mangrove cultivation and initiates the development 

of shrimp ponds that can become an economic source for the community.The existence of shrimp pond 

innovation as a form of mangrove cultivation, is able to move the community to participate actively. In addition 
to socialization, Desa Berdaya MIrring has conducted emergency first aid exercises, especially for conditions 

around the sea as an effort to increase public awareness and concern for disaster hazards. 

 

Keywords: Disaster mitigation; Coastal Area Community Empowerment; Mangrove Cultivation 
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BACKGROUND 
Strengthening disaster education for the community is an effort to build awareness, knowledge, and actions that 

need to be taken before, during, and after a disaster occurs [1], [2]. Disaster risk communication plays an 

important role in disaster education as an effort to provide views about disasters to the community [3]. Thus 

requiring government regulations that are integrated into disaster education to be applied in schools.  

 

PURPOSE 
This study aims to look at the progress or regress of the implementation of disaster education school-based after 

the 2004 Indian Ocean tsunami. Progress and regress are assessed through three aspects, namely: (1) the national 
curriculum in education unit level, namely Elementary Schools; Junior High School; and Senior High Schools, 

(2) the government regulations related to disaster education, and (3) the implementation of disaster education 

school-based in the learning process.  

 

METHODS 
The national curriculum will synthesize by using a comprehensive literature review in national curriculum 

documents. The government regulation (Qanun) related to disaster education in Aceh Province was also carried 

out. This study applied a content analysis method in analyzing the qualitative data. Meanwhile, strengthening 
disaster education in schools' teaching and learning process was carried out between July 2019 and March 2020 

through a questionnaire involving 40 school-based disaster preparedness program (Sekolah Siaga Bencana, SSB) 

[4], [5]. The questionnaire survey was conducted at SSB in two districts affected by the 2004 tsunami. The 

descriptive statistics were used for further analysis of the responses and interviews of teachers and students. 
 

RESULTS 
A literature study on the national curriculum documents in schools shows that disaster education has been 

integrated into the curriculum; for example, learning in elementary schools uses a thematic learning approach 
following factual conditions in the field such as learning related to disasters. In junior high schools, the 

curriculum is integrated in an integrated manner in social science learning to provide awareness and knowledge 

about disasters. Meanwhile, the high school curriculum is integrated into geography subjects to increase 

knowledge and skills about disasters and the ability to make decisions before, during a disaster, and after a 
disaster occurs. This progress has occurred since the change in the curriculum from the KTSP curriculum (2006-

2012) to the National Curriculum (2013). Besides, government regulatory documents (Qanun) support the 

advancement of disaster education in Aceh that can be seen from the Aceh Qanun on disaster education, which 
guarantees the implementation of disaster education to realize the Aceh community to be more responsive and 

prepared.  

 

CONCLUSION 
However, there are still several obstacles in implementing disaster education in Aceh, such as a lack of facilities 

for disaster learning. The absence of a disaster laboratory indicates that the number of learning hours is small. 

Also, teachers in schools are less able to use effective learning time due to the lack of training in schools based 

disaster education. Therefore, a synergy between the government and schools is needed in improving the 
implementation of disaster education school-based within the national curriculum. 
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BACKGROUND 
The 2011 Great East Japan Earthquake caused massive devastation and numerous affected people. In particular, 

the Ishinomaki area of the Miyagi Prefecture was one of the hardest hit areas during the event. In addition, due 
to tsunami inundation, several medical facilities were destroyed or inactive at the time. The Ishinomaki Red 

Cross Hospital (IRCH) served as the last bastion to respond and attend injuries and illnesses in the disaster. We 

aim to build an agent-based model of triage and transportation of patients to the IRCH. The individual and joint 

activities of response teams were considered to build the agent architecture and they were incorporated into the 
model. We model the first three days of response activities within the central Ishinomaki area and evaluated the 

number of patients transported to the IRCH including their evaluated health status. We discuss here the case 

closest to the 2011 event and the possibility of increasing efficiency in disaster response when deploying search 

& rescue (S&R) teams and disaster medical assistance teams (DMAT) to the field. 
 

PURPOSE 
The objective of this study is to develop an agent-based model of disaster response incorporating S&R and 
medical assistance evaluation. A case study on the Ishinomaki area in Japan is simulated following the data 

from the 2011 Great East Japan Earthquake and Tsunami event. 

 

  
 

Fig. 1 – (a) Ishinomaki city; (b) The ABM model; (c) Results of simulations 

 

STUDY AREA 
Ishinomaki City (Fig. 1a) in the Miyagi Prefecture had the largest number of casualties in the 2011 event (3,552 
casualties). Also, medical centers were inundated and out of service due to the damage caused to them. Within 

the Ishinomaki area, one of the main hospitals out of the inundation zone was the Ishinomaki Red Cross Hospital 

(IRCH) which remained active. We focused our case study below the 2 m inundation depth since the areas over 

that level of inundation were heavily damaged and immediate access was reported to be limited.  
 

METHOD 

A snapshot of the ABM model is shown in Fig. 1b. On the right, the Ishinomaki Fire Department marks the start 

point of S&R teams. The colored dots represent the population and their level of injury or illness based on random 
selection and statistical information from triage records at the IRCH. S&R yields to a first triage when a patient 

is found and then send to the hospital to a second triage by the DMAT. Based on the level of injury or illness, 

the transportation to IRCH was prioritized. 

 

SIMULATION 

We have simulated three days of disaster response activities. The table shows the initial conditions for each agent 

in the simulation and the activities they perform during the simulation. 1,448 agent patients were instantiated in 
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the area for S&R and transportation to the hospital if the injury or illness level requires it. In addition to the S&R 

and Transportation analysis of patients to the IRCH, we tested three cases of S&R patterns to evaluate the rapidity 

of finding and dispatching survivors from the affected area to the IRCH. Case A (sweeping right to left), Case B 
(sweeping left to right) and Case C (searching from higher inundation depth to lower). 

 

Table 1. Number of patients transported to the IRCH according to triage level and the days after the  event. 

Three cases were compared to the IRCH record of patients and their medical level of need. 
 

Number of victims transported to hospital 

 Case A Case B Case C IRCH records 

Medium High Medium High Medium High Medium High 

Day 1 2 1 2 1 2 1 16 8 

Day 2 54 21 51 19 49 20 70 36 

Day 3 94 37 95 38 96 36 74 19 

Total 150 59 148 58 147 57 160 63 

(*) the values are the average of 100 repetitions 

 

RESULTS 
Results of 100 run simulations show a consistent trend of increased rescue outcome during three days for Medium 

level injury victims. Outcomes of Cases A, B and C differ little due to the reduced size of the area covered in 

S&R and transportation. Results at larger areas might be different for the three cases since patients’ location 

would be more scattered and distances and time for finding and move would be longer. The overall outcome for 

patients transported within 3 days are similar to the IRCH records. This is expected due to the nature of the input 

in the model, however, reaching such ceiling within 3 days simulation verifies the model scheduling activities 

(agent behavior) within a reasonable marginal error. 
 

CONCLUSION 
An ABM model to simulate S&R strategies together with transportation of patients to a hospital was developed. 

The Ishinomaki case was compared to the actual data of patients received at the IRCH. Averaged values of 100 
run simulations show a consistent trend of forecasted patients with medium level of injuries or illnesses 

throughout the three days of relief activities. Remaining challenges on the model are to include degradation of 

health condition of patients on time; to include other means of transportation of patients; to improve the criteria 

for distributing different sick level patients in the area and the effect of medical intervention. The development 
of this model is an ongoing work, thus, several improvements are expected in the future. 

 

Keywords: Tohoku tsunami; agent-based model; disaster medical response; medical transportation 
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BACKGROUND 
Japan is considered as one of the countries whose citizens’ concerned practice of health and disease prevention. 

Most Japanese people regularly sanitized their hands and wore face masks even before the COVID-19 pandemic. 
However, the daily high jumps of new COVID-19 cases in Japan were found in each pandemic wave. “When 

will this pandemic will?” is the most concerned question of people around the world. While being on a lockdown 

longer than a month, people started to feel stress, anxiety, as well as other emotional disturbances. Many experts 

are utilizing some solutions to be used during the crisis. For example, the tracking applications were used to 

notify users if they have come into contact with the infected people, drones were used to support the resilient 

supply chains and social distancing, and providing video and courses to educate people about infection 

prevention. With a country with many natural disaster experiences like Japan, can the preparedness, experience, 

and perceived information of each individual affect their worriedness or a feeling of stress, anxiety, and physical 
changes in this situation? 

 

PURPOSE 
The World Health Organization also mentioned that during the pandemic, having exceeded the normal level of 
worriedness can weaken the immune system and crease the increasing virus infection. Thus, this research aims 

to study factors affecting worriedness during COVID-19 as well as the potential tools perceived.    

 

METHODS 
The questionnaire was developed in Japanese language, which includes Likert scale and dichotomous questions. 

Three study areas were chosen for the online survey conducted by Rakuten Insight during November 5-9, 2020. 

These areas consist of (1) the most damaged regions from the 2011 Great East Japan earthquake and tsunami 

(Miyagi Prefecture and Iwate Prefecture); (2) the capital city and surroundings (Tokyo Metropolitan, Saitama 
Prefecture, Kanagawa Prefecture, and Chiba Prefecture); and (3) the recent Kumamoto-earthquake-experienced 

region (Kumamoto Prefecture). The collected data of 600 respondents have been analyzed using the Partial Least 

Square Structural Equation Modeling (PLS-SEM) to determine the impact of the potential parameters: 

preparedness before COVID-19, experience during COVID-19 state of emergency, and perceived information 
provision during COVID-19 state of emergency, toward worriedness. 

 

RESULTS 
The results of PLS-SEM show that both the perceived information provision during the state of emergency and 
the preparedness before COVID-19 have a positive impact on worriedness. Surprisingly, we found that 

preparedness did not have a negative impact on the worriedness. Moreover, based on the moderator testing, in 

the high perceived usefulness of free video and courses to learn good practices for infection prevention group, 

mailto:natt.l@chula.ac.th
mailto:n.leelawat@gmail.com


Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 

52 

 

the preparedness, experience, and information, partially increase worriedness more than the low perceived 

usefulness group. 

 

CONCLUSION 
The main contribution from the findings is to provide the recommendation to reduce the people’s worriedness 

about COVID-19. Firstly, people should not do over personal preparation since it can lead them to stock 

unnecessary foods and medicines. On the other hand, people should receive only official news and information 
from an accurate source. Secondly, a significant change in the citizens’ daily life experience can lead them to 

increase public concerns. Thus, the public sectors should manage and provide sufficient public services and 

infrastructures and try to reduce any dramatic change. Change management is also necessary to be applied to the 

situation. 
 

Keywords: COVID-19; Japan; partial least square structural equation modeling; personal perception; 

worriedness 
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Abstract 
 

Large amount of building damage data of the 2011 Japan disaster was used to develop tsunami fragility functions 
including those for port industries in specific. However, the fragility functions were only developed based on 

their structural damage while other impact such as damage to facilities, production line interruption period are 

not included. Tohoku Region is facing other potential large earthquakes and tsunamis; thus, such risk assessment 

is still needed. This study is aimed at developing the loss functions that can provide quantitative relationship 
between earthquake and tsunami loads (i.e. earthquake intensity and tsunami flow depth) and damage in addition 

to structural damage (i.e. facilities damage and production line interruption period) as well as information related 

to evacuation. Such loss functions are important for more accurate risk assessment in the future. Interviews to 

owners or responsible persons of each company in Miyagi Prefecture were conducted during April to June 2021 
to obtain all necessary information. Eight categories of industries (1) Cargo handling industry, 2) warehousing 

and distribution, 3) chemical industry, 4) construction materials industry, 5) energy-related industry, 6) food 

industry, 7) manufacturing industry and h) petrochemical industry) were selected following the previously 

developed tsunami fragility functions. Targeted disasters are earthquakes in March 2011, November 2016, 
February 2021, March 2021 and May 2021. Questions such as damage by ground shaking, earthquake intensity 

criteria for automatic termination, minimum flow depth that causing damage to facilities, production line 

interruption period, required time for production line termination as well as evacuation of employee were 

included in the interview. Currently, six companies were interviewed including three food industries, two 
manufacturing industries and one petrochemical industry. Based on the interviews, examples of loss functions 

considering damage to facilities (Fig. 1) and production capacity (Fig. 2) were summarized. As seen from Fig. 

1, only cleaning is required if the flow depth is only 0.2 – 0.3 m all industries (damage is expected around 10%). 

However, the damage will reach 100% loss if the flow depth is over 2 m as it reaches power generation, motor, 
etc of their main facilities. On the other hand, a small food industry 1 that was completely damaged by 5.7 m 

tsunami took only 1-2 months to resume their production with limitations and finally took about one year to their 

production before the 2011 disaster. However, a large food industry 3 that was slightly damaged by 0.3 m tsunami 

could fully recovered within two months after fully recovered of electricity of the industrial area as shown in Fig. 
2. Petrochemical industry took a year to recover and it was their fully recover. Manufacturing industry 1 could 

fully recovered after four months because of low tsunami flow depth of 1.3 m and they had capacity to fix half 

of damaged facilities by themselves. This study performed interviews to port industries on their damage caused 

by the 2011 Japan disaster, recent earthquakes as well as perspective against future earthquakes and tsunamis. 
This is the first attempt in addition to the existing damage to structures in quantifying vulnerability of port 

industries in terms of damage to facilities as well as their production capacity of port industries. Findings from 

this study will be very useful for improving decision making and risk assessment in the future. 
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BACKGROUND 
Climate change-induced Sea Level Rise (SLR) impact on coastal communities is expected to be devastating. It 
reveals the important point of how the effect of climate change combined with other natural hazards does not 

relate to climate change. 

 

PURPOSE 
This study proposes to present a risk assessment for a tsunami triggered by an earthquake coupled with SLR on 

a community scale for future tsunami in Thailand. Developing community resilience requires an assessment of 

the damage and risk caused by a hazard.  

 

METHODS 
Also, the point of this study is analysis the damage of tsunami flooding at the community level, with a case study 

of the Pa Tong Beach, Phuket Province, in Thailand, using empirical damage fragilities established from the 
2004 Great Indian Ocean Tsunami event [1]. The process includes the major components toward tsunami damage 

quantification. The damage is computed from the results of the TUNAMI-N2 model [2], with the 5 SLR scenarios 

[3]. 

 
Fig.1 a) Initial water level of the 2004 Great Indian Ocean Tsunami and the location of the study area (Pa Tong 

Beach) that the topography data set was collected from the SRTM DEM, b) Building footprint digitized from 

Google image, and c) Observed flood extent of the 2004 tsunami and its simulation result from the initial water 
level in Fig 1a. 

 

RESULTS 
The 1 m SLR approach resulted in slightly highest and followed by 0.75m, 0.50m, 0.25m, and 0.0m, as shown 
in Figure 2. In the Pa Tong beach, the inundated area was increased during the depth from 2 – 4 m. Figure 3 

shows the analysis results that inundation depth at the building point was related to the fragility functions, 

resulting in the probability of damage. Figure 3a reveal damage probability for the 0m scenario, and the 1m 

scenario was presented in Figure 3a.  
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Fig. 2 Summary results on 5 SLR scenarios, a) Inundation area in each inundation depth on each scenario of 
SLR, and b) Number of inundated buildings in each inundation on each SLR scenario. 

 

 
Fig. 3 Probability of building damage estimated using fragility curve through inundation depth for 0m in a) and 

1m in b), and c) summary number of a damaged building in each percentage of damage probabilistic. 
 

CONCLUSION 
The SLR approach presented in this study can provide a mechanism to propagate uncertainty in damage and risk 

estimates. This analysis would be able to risk-informed decision-making for tsunami using a similar approach to 

what is currently done for flood and storm surge community-level loss analyses. 

 

Keywords: Climate change; Sea level rise; Probability tsunami risk; Building damage; Tsunami simulation 
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INTRODUCTION 
The YUI project for disaster risk reduction (DRR) education has conducted delivery lessons in elementary 

schools for improving children's disaster awareness all over the world (e.g., America, Indonesia, Japan, the 

Philippines and Thailand), since the Great East Japan Earthquake (11th March, 2011) occurred. One project 
member as a science communicator working in tsunami engineering laboratory in Japan visits the school and 

teaches the mechanisms of natural disasters (e.g., tsunami and heavy rain) and the importance of helping each 

other and of making a promise with parents. The procedure of the delivery lesson is shown in Fig. 1. This has 

three components that 1) teaching the mechanism of natural disaster visually [lecture], 2) supplying a group 
activity (named DRR Stamp Rally) that students make a judgement in the specific situation before, while, and 

after the disaster [group activity], and 3) giving an opportunity to share reflection what they learned in the lesson 

and group activity with group members [reflection]. The lecturer, in more detail, shows and explains the 
differences between wind wave and tsunami. Students consider how they behave and what they think by choosing 

one stamp from a stamp set (these stamps of the stamp set designed for protecting by oneself, helping each other 

or protecting by the government) in each specific situations (e.g., how to all people evacuate from tsunami). They 

reflect what they learned and how they felt in the lesson and the activity in their group.  
 

 

 

 
 

 

Fig. 1 Procedure of delivery lesson by the project member as a science communicator. 

 
This delivery lesson is verified to improve children’s disaster awareness [1] [2] . The disaster awareness (e.g., 

fear of natural disaster, importance of making promising with parents, learning motivation) scaled by 

questionnaire improved from pre- to post-test. To expand the delivery lesson is important and meaningful in 

DRR education, but the number of project members is limited. Some teacher friendly design that school teachers 
can conduct the lesson by themselves will help to solve the problem. We created and developed a DRR lesson 

package (a video, a worksheet, and a lesson plan). 

 

DRR LESSON PACKAGE 
The DRR lesson package include a video, a worksheet, and a lesson plan. The video is based on the lecture by 

the project member in the delivery lesson. Real movie and animation are mixed in the video (some examples in 

Fig.2). Three characters (Mari-sensei as a science communicator, Yui-hime[Princess], and Saizo [Ninjya]) 

appears in the video and have conversations for making children interested in the contents. The worksheet asks 
three questions (What you learned from the video? What will you talk and teach to your parents? What will you 

teach to little children?). Considering and answering these questions help students to reflect what they learned 

and improve their memory and disaster awareness. Also the second question make them to bring what they 

learned from the video to their parents, and the third one opens their eyes to the importance and significance of 
helping little children. 

. 

 

LECTURE GROUP ACTIVITY REFLECTION 
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Fig. 2 Screenshots of video and worksheet in DRR lesson package for elementary school teachers. Note. A: 

Experiment for comparing between wind wave and tsunami, B: Simulation of spreading wave in case of the 2004 

Indian Ocean tsunami, C: Quiz (What the meaning of many red points near Japan, and D: Worksheet for group 

work (What you learned from the video? What will you talk and teach to parents? What will you teach to little 
children?).  

 

FUTURE DIRECTIONS 
We will evaluate this DRR lesson package by providing the package to elementary school teachers and having 
them conduct the lessons by themselves to their students. Student’s disaster awareness before and after the 

lessons by the questionnaire used in Yasuda and colleagues [1] [2] for the evaluation. 

 

Keywords: DRR education; Science communication; Delivery lessons; DRR lesson package 

 
REFERENCES 
[1] Yasuda, M., Muramoto, T., and Nouchi, R.: Geosciences, 8, 2018. 

[2] Yasuda, M., Yi,C.J., Nouchi, R .and Suppasri, A.: The WIT Transactions on the Built Environment,2016 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A                                                            B 

C                                                                  D 



Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 

58 

 

Paper ID: 4095F. Hirano et al. 

 

NUMERICAL SIMULATION OF TSUNAMI-INDUCED GEOMORPHOLOGICAL 

CHANGES AND SEDIMENT TRANSPORT IN A LAGOON 

 
FUMIKA HIRANO 1, DAISUKE SUGAWARA 2 

1 Graduate School of Science and Faculty of science, Tohoku University, 6-3 Aoba Aramaki, Aoba,  

Sendai, Miyagi 980-8578, Japan 

hirano.fumika.t7@dc.tohoku.ac.jp  
2 International Research Institute of Disaster Science, Tohoku University, 468-1 Aoba Aramaki, Aoba,  

Sendai, Miyagi 980-8572, Japan 

 

BACKGROUND 
The tsunami induced by the 2011 off the Pacific coast of Tohoku Earthquake (Mw 9.0) caused tremendous 

damages to the coastal areas of East Japan. Matsukawa-ura is a coastal lagoon separated from the open ocean by 

a sand bar. Due to the tsunami-induced sediment erosion and deposition, topography of the Matsukawa-ura area 

was changed significantly. Although geoscientific analysis of onshore tsunami deposits has been conducted in 
and around the lagoon, the source, transport and deposition processes, and distribution characteristics of the 

tsunami deposit have not been well understood. 

 

PURPOSE 
In this study, we investigate tsunami-induced sediment erosion and deposition in Matsukawa-ura. At the time of 

the 2011 tsunami, the northern part of the sand bar was breached and the lagoon was connected directly to the 

sea. The tsunami also caused massive erosion (scour) of the landside slope of the sand bar, forming a 4-km-long 

ditch parallel to the coastline. The purpose of this study is to clarify the erosion, transport and deposition 
processes of sediments by means of numerical modeling, and to obtain knowledge that will contribute to the 

identification of paleotsunami deposits in lagoonal settings. 

 

METHODS 
The TUNAMI-STM code (Sugawara et al., 2014) is used to investigate tsunami-induced transportation and 

deposition of sediments, and changes of coastal topography. This model is based on the nonlinear shallow water 

theory coupled with sediment transport model  (Takahashi et al., 1999), which is discretized by the leap-frog 

scheme on the finite differential method. This model has been applied to many case studies on tsunami sediment 
transport. Sensitivity analysis of the model parameters and input data is conducted to quantify the uncertainty, 

and then sediment transport during the Tohoku-oki tsunami is investigated. Simulations are validated by 

comparing them with existing data.  

 

RESULTS 
The breach in the northern part and the scour in the landside of the sand bar were well reproduced by the sediment 

transport simulations (Fig. 1b). The results show that the depth of the scour reached over 1 m and onshore position 

of the sand in the south of the lagoon reached 0.3 m (Fig. 1c). This result corresponds with the observed sand 
thickness (Takai et al., 2013). However, results of other areas are not consistent with data from the previous 

observations. 

 

CONCLUSION 
As a result of the numerical simulation, tsunami-induced topographic change in Matsukawa-ura area was 

reproduced. However, further investigations are needed to achieve better understanding of the distribution of 

tsunami sediments, including mud. Previous studies have reported significant changes in the mud content of the 
lagoon sediment (Hidaka et al. 2012) and deposition of mud and sand on the backlands of the lagoon (Takai et 

al., 2013). The muddy tsunami deposits have been considered important in the field of paleotsunami studies 

(Chague-goff et al., 2012). Inclusion of a mud transport (e.g. Murakami et al. 1989) that considers mud 

entrainment and transport into the numerical model is necessary to better understand tsunami-related 
sedimentation in a lagoon setting. 
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Fig. 1 (A), (B) Study area. (C) Pre-earthquake topography of Matsukawa-ura. (D) Simulated post-tsunami 
topography including effects from coseismic subsidence and sediment transport. (E) Simulated morphological 

change. 
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BACKGROUND 
Most tsunamis that have hit Indonesia tsunami mechanism and unknown characters and are not registered with 
either (Latief et al., 2000) . Information and historical data on tsunami events in an area can be used as a reference  

for understanding the frequency and intensity of tsunami disasters in the present (Dunbar & McCullough, 2012; 

Zaim et al., 2018) . Therefore, it is necessary to create a database of tsunami events in Indonesia as an effort to 

reduce the risk of a tsunami disaster. 

  
PURPOSE 
This study aims to collect literature related to tsunami events in Indonesia and create a WebGIS which contains 

a database of tsunami and paleotsunami events in Indonesia. 

  
METHODS 
The data used in this research include scientific journals, papers, research reports, final projects or other 

publications related to the history of the tsunami incident in Indonesia. Data collected on tsunami events in 

Indonesia can come from a valid geoscience, archeology or folklore perspective. Tsunami event data that has 

been collected will be matriculated. Data matriculation processing uses Microsoft Excel 2016. The data resulting 
from the matriculation will then be processed into GeoJSON data (Geospatial JavaScript Object Notation). Data 

tsunami GeoJSON will be data in the form of a point ( point ) indicated that at the location of the point is never 

the tsunami. In addition, this data will contain important information about the occurrence of a tsunami at that 

location. WebGIS in this research will be developed using website programming. The programs used are HTML 
(Hypertext Markup Language), CSS (Casading Style Sheets) and JavaScript.  

  
RESULTS 
The data on tsunami events that were collected and entered into the database were 301 event data. The distribution 

of data on tsunami events in Indonesia, almost all of Indonesia's coasts have been hit by the tsunami. The west 
coast of Sumatra Island is the area that has experienced the most tsunamis. The southern regions of Java, North 

Sulawesi and the Maluku Islands have also experienced a number of tsunamis. The East Coast of Kalimantan 

Island is the area least affected by the tsunami. This shows that almost all regions in Indonesia have the potential 

for a significant tsunami disaster.  
 

The WebGIS created in this study is a website-based map  (WebMap) of the tsunami incident database in 

Indonesia.  WebGIS of the Indonesian Tsunami Event Database can be accessed via the link https://trc-
ui.geosinyal.id/ . The basic view of WebGIS consists of a menu bar and widgets. The menu bar contains 

information about WebGIS. In the menu bar you can get information about WebGIS such as about, disclaimer , 

map legend, download dashboard feature data and learn tsunami features. The data presented in WebGIS can be 

accessed and downloaded freely (open source), both the overall tsunami event data, proxies used and reference 
sources. 

 

Widgets in WebGIS are basic features in Web-based Geographical Information Systems . These widgets include 

a layer widget to set the layer data that is cool to display. Then, the widget zooms in and out to zoom in and out 
on the map. Then, the search widget to find a specific location, the home widget to return to the home screen, 

and the my location widget to find out the user location.  

 

Layer is the contents of the GIS map in the form of various information related to spatial data (Esri, 2020) . The 
layers in WebGIS are divided into two, namely the main layer and the additional layer. The main layer is the 
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main data for tsunami events including the “All Events” layer, “ Time Classification ”, “Validity” , “Natural 

Evidence”, “Deposit Status”, and “Tsunami Cause”. Meanwhile, the additional layer is a layer that contains the 

supporting data covering layer “Source Tsunami”, “Fault”,  “Subduction” , and “Volcano”. The data presented 
can be selected based on the available layers. The map will only display data according to the layer that is 

activated. WebGIS is equipped with a dashboard feature and educational features. The dashboard presents 

various infographic statistics on tsunami events in Indonesia. The educational feature presented is in the form of 

articles on the website view that can be read by the accesser. The existence of this feature is a means of support 
to educate the general public who access WebGIS to better understand the data presented in WebGIS and gain 

insight into tsunamis.  

  
CONCLUSION 
The tsunami incident data that entered into the database are 301 data. The data in this database will continue to 
be updated as the tsunami research progresses. It is hoped that the results of this database will serve as a means 

of information for future paleotsunami research needs and as a means of education regarding the potential for 

tsunamis in Indonesia. 

  
Keywords: tsunami; paleotsunami; database; Indonesia; WebGIS  
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BACKGROUND 
A year after the pandemic come into Indonesia, risk perception of Covid-19 in Indonesia keep declining, while 

activities to managing the risk initiated by locals keep on the same pace. Covid-19 being the largest hazard and 

getting worse day by day, especially after Ministry of Health policy to make the person with positive Covid-19 
without symptoms and light symptoms have to do self-isolation in their own home (Indonesia Ministry of Health, 

2020). Some village were not ready with this policy are prohibit person with positive Covid-19 to do self-isolation 

in their area, afraid of virus transmission. Some of them are in Magelang (Kompas, 2020), Pati (Mitrapost, 2020), 

and Jombang (Radarjombang, 2020). 
 

In contrast, Tembi Hamlet – a sub-village of Timbulharjo Village – carried out independent risk management 

activities by proactively engage other parties to support the community plan. The parties are NGO, University, 

news and film maker, government, and business. One of the most stand out action is by collectively providing 
remote quarantine and isolation facility for Tembi’s resident. 

 

PURPOSE 
The purpose of the study is to comprehensively analyze community initiation, role and process in managing 
outsider stakeholder in managing Covid-19 risk.    

 

METHODS 
This research applied qualitative methods with participatory rural appraisal tools for participative data collection 

with a group of affected community who have better understanding on the problem, impact, and initiative on 

Covid-19 risk. Use of PRA tools fit with qualitative research that have core goal to understand community from 

their own references (Taylor, Bogdan, and DeVault 2016). Variety use of PRA tools give benefit for mutual 

learning, improving awareness, and community empowerment (Al-Qubatee et al. 2017). 
 

PRA team that made by researcher have a purpose to participatively involve community in the research to ensure 

the mutual learning process. Head of Tembi Hamlet, community-led organization for Covid-19 response in 

Tembi Hamlet, women and youth group representative, are part of this PRA team. 
 

Table 1. PRA Tools used in this research 

PRA Tools Tools Description 

Semi 

Structured 

Interview 

Individual 
To find out the key of Covid-19 risk management activity directly 

from individual, especially the key persons. 

Group 

Discussion 
To find out community opinion on certain issue. 

Village History To find out order of event in the village history. 

Trends and Changes 
To find out the trends and changes before and after Covid-19 

pandemic. 

Flow Chart 
To find out how the community manage system and solving system’s 

problem. 

Person Analysis 
To find out role of each person or stakeholder in response and 

manage the risk of Covid-19. 
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Fig. 1 Interaction cycle from various use of PRA tools to analyze problem and priority-making in community development 

and empowerment (Al-Qubatee et al. 2017) 

 

RESULTS 
Self-quarantine and isolation facility supported by many stakeholder that gathered by local activists in Tembi 
Hamlet. By their social capital, Tembi Hamlet Community gathered and make multi-actor collaboration based 

on personal network and trust. KAPPALA as NGO, facilitating Tembi’s community by allow them to manage 

KAPPALA’s office building as self-quarantine and isolation facility. Universitas Pembangunan Nasional 

Veteran Yogyakarta (UPNVY) strengthen community by furnishing self-quarantine and isolation facility, 
providing basic vitamin and medicine, and assist Tembi’s Covid-19 organization in risk planning and 

management. Mainstream media and Bingkai Indonesia as film maker, disseminate the response of Tembi 

Hamlet to outside Tembi Hamlet. Village government empower community with supportive policy – for instance 

issued temporary closure of Tembi Hamlet tourism and prohibited non-resident to enter – thus risk of 

transmission from outsider could be reduced. By mobilized the Timbulharjo Village Disaster Risk Reduction 

Forum (DRRF), village government support the security of self-quarantine and isolation facility.  

 
This research finds out that the current Covid-19 response could not achieved without existence of community’s 

activists, past experience and movement in disaster risk management and social development. In 2006, Tembi 

Hamlet experienced earthquake with 6.4 magnitude that resulted in response experience for all resident, which 

shaped community being better in collaborative work with other parties. Another milestone of community self-
development was Green Tembi that initiated in 2015, as community-led movement for economy and environment 

issue. 

This research shows that Hamlet or even other small-scale communities could manage Covid-19 risk with 

collaborative work with multi-actor by good management of social assets such as personal networking and 
trusts. 

 

CONCLUSION 
Community could avoid being beneficiaries from the top-down approach from outsider, and actively being 
spearhead in their own decision-making process and lead other parties following community’s plan. It also shows 

that community’s collaborative work could surpass limited financial assets that often hailed in disaster risk 

response. This research also gives a true meaning in community-led hexa helix model. Hexa helix model has 

benefit of emphasizing the role of affected communities in disaster risk management as separated actor, 
considering the penta helix model merged the role of affected communities and NGOs in general name of 

“communities”.        

 

Keywords: CBDRM; Covid-19; Hexa Helix; Disaster Risk Management 
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BACKGROUND 
COVID-19 is considered as one of the most severe epidemics that originated in Asia and continues spreading its 
impact throughout the world. The Health Emergency and Disaster Risk Management Framework (Health-

EDRM) framework is the disaster management framework created by the World Health Organization (WHO). 

The Health-EDRM framework was developed by 28 member countries and experts from WHO. One of the goals 

of this framework is to help the member countries to reduce the impact of the disaster by persuading the disaster-
related agencies such as the healthcare system, governments, and people to work together. Nowadays, COVID-

19 affected and death cases are considered to be the main factors for measuring the effects of the COVID-19 

since the beginning of the COVID-19 situation, which has been started at the end of 2019. 

 

PURPOSE 
There are two primary purposes of this study. The first purpose is to determine the effectiveness of the Health-

EDRM framework based on the comparison between the Health-EDRM member's and non-member's countries. 

The focusing area for this study is the area of Asia and Oceania continents. In addition, the timeframe for 
determining the effectiveness of the Health-EDRM framework is started from 1 January 2020 until 31 October 

2020, which covered the period of 1 year since the COVID-19 had been impacted our world. The second purpose 

of this research is to compare the effectiveness of dealing with the COVID-19 among the countries in the Asia 

and Oceania continents which have different economic situations. In this purpose, There are four different type 
of the countries that have been separated by the economic situation. These four types of countries are Developed 

country, Developing country, Transition in Economy, and Least developed country. For this purpose, the scope 

and data will be the same as the first purpose.  

 

METHODS 
The t-test analysis and Analysis of Variance (ANOVA) have been chosen to analyze and determine the 

effectiveness of the Health-EDRM framework in Asia and Oceania. The COVID-19 accumulated affected cases, 

death cases, and the ratio of death and affected cases from 1 January 2020 until 31 October 2020 for 54 countries 
in Asia and Oceania are used for performing the analysis. In this study, there are two main hypotheses that need 

to examine. The first hypothesis is to define whether the members of the Health-EDRM framework have lower 

accumulated affected cases, death cases, and ratio of death and affected than the non-members of the Health-
EDRM. The second hypothesis is to define whether the countries with different economic situations will have 

different performances for reducing the impact of the COVID-19 in terms of lower accumulated affected cases, 

death cases, and the ratio of death and affected. The accumulated data for COVID-19 affected cases, death cases, 

and the ratio of death and affected cases at the end of each month from January 2020 until October 2020 for each 

factor are used for performing the analysis. For example, the data that represented the accumulated amount of 

COVID-19 affected cases for January will be the accumulate amount of COVID-19 affected cases on 31 January 

2020. 

 

RESULTS 
The results of this study are separated into two sections based on each hypothesis. For the first hypothesis, the 

one-tailed t-test analysis results show that the members of the Health-EDRM framework only have a significantly 

lower ratio of death and affected cases than the non-member of the Health-EDRM framework. The result of the 
t-test analysis is performed based on the significant value of 0.05. Although the data from the descriptive statistic 

shows that Health-EDRM member's countries have lower amount of the affected and death cases per million 
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people than the Health-EDRM non-member's countries, but the results from the t-test analysis shows that these 

two factors are not significan.t From the second hypothesis, the ANOVA result shows that the countries with a 

different economic situation might have different effects for dealing with the COVID-19 in terms of only the 
ratio of death and affected cases based on different type of the economic situation. In addition, the results from 

the post-hoc analysis by using Tukey's method show that only the least developing countries have a significantly 

lower ratio of death and affected cases than the developing countries. For the result for the affected and death 

cases per million people factors, the result from the ANOVA shows that there are no difference in the number of 
the COVID-19 affected and death cases based on different type of the economic situation. 

 

CONCLUSION 
Although the results do not show a significantly lower amount of both affected cases and death cases, it can be 
proved that the Health-EDRM framework has the potential to reduce the death of the people who have already 

been infected by the COVID-19. Therefore, based on the concept of the disaster management cycle, which 

included preparedness, response, recovery, and mitigation, the Health-EDRM framework can perform better for 

the recovery and mitigation based on the amount of mortality rate after the people have been infected by the 
COVID-19. However, the Health-EDRM framework still does not perform well in the preparedness and response 

phase because the core concept of the framework is to connect all stakeholders related to the disaster and establish 

their cooperation. This process might take a long time to connect them, especially with the newly established 

concept as the Health-EDRM framework.  
 

As the findings show that only the least developing countries have a lower ratio of the COVID-19 death and 

affected cases than the developing countries, even with the better economic situation, they still cannot perform 

better for dealing with the effects from the COVID-19 in terms of affected cases, death cases, and the ratio of the 
death and affected cases. This can indicate that the COVID-19, which is considered to be one of the most severe 

epidemic types of disasters. It has a higher impact than the expectation and the disaster management level that 

have been set by the country. In conclusion, this study proves that the Health-EDRM framework is suggested for 

applying in every country to reduce the impact of the multiple types of disasters, especially the COVID-19. 
 

Keywords: Asia-Ocenia; Comparison; COVID-19; Effectiveness; Health-EDRM Framework 
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BACKGROUND 
A large number of tsunamis had hit the southern part of Indonesian Archipelago, mainly along the southern Java 

coastline which caused by tectonic earthquakes and volcanic activities in Sunda Strait. The 2006 Pangandaran 
tsunami in southern Java was triggered by 7.7 Mw earthquake with 15.7 m of runup height [1]. A tsunami 

modelling based on earthquake relocation and inversion of global positioning system data has predicted that the 

west of southern Java coastline can experience a tsunami up to 20 m in height [2]. Another type of tsunami source 

is coming from volcanic activity. The recent tsunami hazard in 2018 was triggered by the collapse of Anak 
Krakatau volcano flank in Sunda Strait resulting in tsunami with less than 10 m runup height in Banten and 

Lampung coastline [3–6]. The cases mentioned above of tsunami threat had encouraged us to design and develop 

a fast procedure for generating response map and tsunami hazard zone. Tsunami inland hazard zone can be 

obtained from tsunami inundation calculated from nonlinear shallow-water equations [7–9]. the fast response 
with higher fidelity of inland runup modelling is simulated using geographic information system (GIS) by 

calculating the obstacles along the predicted hazard zone. This method can provide the hazard zone and 

evacuation time by using cost distance approach [10,11] and assuming the wave height along the coastline is 
constant. 

 

Cost distance approach evaluates the tsunami wave travel time [10] from coastline by involving the loss of wave 

height [12]. The wave height loss (cost) is calculated from the friction of water with the land use/land cover 
(LULC) type and surface slope [12,13]. This calculation will generate the boundary of inundated area and zone 

of runup height. Cost distance approach was also used to calculate the fastest time to evacuate [14,15] from the 

hazard zone. The information of land cover type, digital elevation data, hazard area and walking speed were 

included to obtain the total time for evacuation [11,16]. This approach was implemented in Pangandaran and 
Banten coastline (Fig. 1) 

  

PURPOSE 
This study is subjected to discuss the inundated extent as tsunami flood inland and estimate the evacuation time 
from coastline to the safe zone. The expected value from this article is to contribute in tsunami mitigation studies 

and evacuation scenario, especially in Banten and Pangandaran coastline.  

 

 
 

Figure 1. Map of study area (a. Banten, b. Pangandaran)  

a 

b 
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METHODS 
Tsunami inundation extent were generated through simple calculation and Cost Distance approach in GIS 

environment. The equation used are from modified inundation model by Berryman (2005) [12] based on Hawke’s 
Bay report [13]: 

𝐻𝑙𝑜𝑠𝑠 = (167𝑛2 𝐻0

1
3⁄ ) + 5 sin 𝑆 

 

Where Hloss is the loss in wave height per meter of inundation distance, H0 is the initial wave height at the coast, 

n is the surface roughness coefficient (manning’s value), and S is the slope in radian. H0 can be derived from 
inundation modelling or average of historical wave height, n have different values based on LULC type 

[12,13,17], and slopes are derived from digital elevation model data. Result of the H loss calculation was then 

processed using Cost Distance tool [10] with coast-line as the starting point of tsunami inundation.  

 
Evacuation time simulation was modelled using Pedestrian Evacuation Analyst software by USGS that running 

in ArcGIS® Desktop Environment [16]. The main data inputs are Digital Elevation Model, LULC, hazard zone, 

and safe zone. Hazard zone was derived from previous inundation model, while safe zone was generated 

automatically from hazard zone data. The software required some parameter in calculation, include LULC speed 
conservation value that represent the percentage of maximum travel speed on certain LULC type and averaged 

walking speed (1.2 m/s) [11].  

 
RESULTS 

 

Tsunami inundation model 
The inundation height model in Banten coastline was generated with height of 10 m from initial scenario by 

considering the previous tsunami inundation model [3–6]. However, worst scenario with wave height exceeding 

30 m in 1883 [18] will be used later. A 20 m height of inundation in Pangandaran is used by previous modelling 

[2]. The water weight in our result is the height of water flow above the mean sea level. A constant water level 
from the coastline into the main land is affected by the elevation and or the low angle slope and low land cover 

friction (open area). The presence of river in hazard zone should have full attention due to the tsunami flow may 

penetrate far inland and flooded the river banks (Fig. 2). 

 

 
Figure 2. Tsunami Inundation modelling (a. Banten, b. Pangandaran) 

 

a 

b 
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Tsunami evacuation time model 

A hazard zone travel time map in Banten and Pangandaran is shown in Fig. 3. The area of evacuation time is 

based on runup area from previous modelling. Areas with blank color are the land cover type that can not be used 
as the evacuation route (e.g., river, building). The road that crosses the river (bridge) also not considered as an 

evacuation route due to the probability of collapsing in the possible worst scenario. The area near coastline is 

particularly the most dangerous area that need more time to travel to the safest zone. A total 15 minutes for 

maximum evacuation time in Banten and 25 minutes in Pangandaran since the tsunami warning issued are used 
as the worst case. Delay of evacuation decision can also come from individual perception [15] or from 

consequences of fatigue penalties [19]. Road river cross is considered as a non-ideal evacuation route because of 

collapse or become jammed point by road narrowing.   

 
 

CONCLUSION 
The present study shows an application of cost distance method in determining both runup cover and evacuation 

time for tsunami emergency analysis. The tsunami runup modelling is mostly based on topographic condition 
and LULC type for the water to extent further on mainland. Tsunami evacuation time use more information 

including hazard zone and walking speed for average person. The area with more building will be considered as 

the focus of modelling and mitigation. The presence of higher-level building also needs to be listed in modelling 

to help the inability to run farther from coastline. Limitation of this approach is that the wavefront is assumed 
perpendicular from the coastline so that in some place, especially at the embayment, the result will overestimate. 

The expected purposes of this study are to delineate the hazard zone and boost up the community concern and 

awareness.   

 

 
Figure 3. Tsunami Evacuation Time modelling (a. Banten, b. Pangandaran) 

 

Keywords: tsunami runup; evacuation time; cost distance; Banten; Pangandaran 
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BACKGROUND 
On 26th December 2004 a 9.3 earthquake struck off the coast of Sumatra. The epicentre was located 80 km west 

of the coast of northern Sumatra (Ioualalen et al., 2007). The resulting tsunami was the most devastating tsunami 

in recorded history and caused more than 292,000 fatalities in 12 countries (Ioualalen et al., 2007). 

 
The city of Meulaboh lies 181 km south of Banda Aceh, on the west coast of Sumatra. The study site is 14 km 

north of the city on a long, straight part of the NW-SE trending coast, midway between the Bhee river and the 

headland. Here he tsunami reached wave heights of 9-14m and reached 2-2.5km inland (Monecke et al., 2008). 

The coast is relatively low-lying and the beach is backed by a sequence of ridges and swales with the tsunami 
deposits locally preserved in the marshy swales. Tsunami deposits from the 2004 event as well 1290-1400 and 

780-990 have been identified here. The oldest tsunami deposits are found in the swale furthest from the current 

beach (Monecke et al., 2008). The tsunami caused widespread erosion along the coast of Sumatra, including the 

removal of all depositional features such as beaches, low sand dunes and wetlands (Liew et al 2009).  
 

However as the post-tsunami coast undergoes the same coastal processes as the pre tsunami coast new coastal 

features formed within the same constraints (Liew et al 2009). Due to this Liew et al. (2009) suggest that 

sedimentary deposits are a better indication of past tsunamis than coastal morphology.     
 

Ground-penetrating radar (GPR) offers an efficient and non-invasive method of identifying and characterising 

subsurface features (Jol and Bristow, 2003). In this study we use GPR to investigate the beach deposits at 

Meulaboh and estimate the volume of sediment that has been deposited since the 2004 Indian Ocean Tsunami. 
 

METHODS 
A GPR survey was conducted in September 2019. The profile was perpendicular to the coast. An antenna 

frequency of 200 MHz was used with a step size of 0.5 m and a separation of 1m. Topographic data was collected 
using levelling techniques. The data was processed using EKKO_Project 5. The data underwent a dewow, SEC2 

Gain and a FK migration using a velocity of 0.07 m/ns. 

 

The sediment volume that has built up since the 2004 tsunami was evaluated using polygons with the lower 
boundary being the erosional layer created by the tsunami and the upper boundary being the surface. 

 

RESULTS 

The GPR data for line A can be seen in figure 1. The concave reflections, shown in brown, are interpreted as 
erosion surfaces either formed by earlier coastal erosion, or the river that runs parallel to the coast behind the 

beach. The reflections shown in orange are interpreted to be beach progrades and show the growth, and recovery, 

of the beach before and since the tsunami. Due to its correlation with the ridge that marks the scarp formed by 

the 2004 IOT the reflection marked in blue is interpreted to be the tsunami erosion surface. If the erosional 
surface is extrapolated to the sea the volume of sand above that line represents the sediment that has been added 

to the beach since the 2004 tsunami. Along this single profile this has been calculated to be 329 m2. The beach 

ridge has been measured to be 1902 m long. If the sediment volume in the GPR is multiplied along the length of 

the beach ridge then 625,758 m3 or 1,001,213956,565.82 tonnes of sediment, has been returned to the beach since 
the tsunami, assuming a bulk density of 1.6 g/cm3 for beach sand. Using the ridge as the erosional limit the beach 

has grown in length by 177 m between 2004 and 2019 giving a horizontal rate of progradation of 7.3 m per year. 
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DISCUSSION 

The rapid recovery of the beach north of Meulaboh documented here is consistent with observations of post 

tsunami beach recovery at Lampu Uk, the bay immediately north to Leupung, 60% of the sediment lost due to 
the tsunami was regained within 6 months Meilianda et al. (2010). The implication is that sediment eroded from 

the beach by the tsunami has remained close to the coast so that it was available to be transported back onshore 

under normal wave conditions. The natural restoration of the beach in 15 years has implications for shoreline 

management on tsunami prone coasts. Artificial beach nourishment may not be required if the beach will restore 
itself (Knight and Goff, 2016). It would also be advisable to restrict development within the areas that have 

recovered to provide a buffer against potential tsunami erosion in the future (Liew et al., 2009; Knight and Goff 

2016). 

 

Fig. 1 GPR data from line A. The tsunami erosional surface is shown in blue, the beach progrades are shown in 

orange and the paleochannels in brown. 

 

 

CONCLUSION 

 Meilianda et al. (2010) found that at Lampu Uk, the bay immediately north to Leupung, 60% of the sediment 

lost due to the tsunami was regained within 6 months. The data from Meulaboh suggests that this rapid 
sedimentation has continued down the coast.  

 

As beaches provide a good form of tsunami protection the rapid beach recovery and the return of a large amount 

of sediment helps provide much needed coastal protection to the area. 

 

Keywords: sediment volume; beach recovery; GPR; tsunami 
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BACKGROUND 
The subduction zone along the west of Sumatra through the south coast of Java had made the islands in those 

areas become vulnerable to tsunamis, either the one that caused by tectonic earthquakes or submarine landslide. 

The Anak Krakatoa volcano in Sunda straits could be a tsunami threat to southern Sumatra island and the west 
part of Java island. In August 1883, the eruption of Krakatoa was recorded as the deadliest volcanic explosions 

creating a tsunami and causing at least 36000 death tolls. The latest 2018 tsunami in Sunda Strait was generated 

from the landslide caused by the collapse of Anak Krakatoa volcano flank, resulting in hundreds of fatalities [1]. 

As the coasts are densely populated areas, simulation of the possible tsunami occurring in the region becomes 
important to lessen the loss and casualties. The information regarding the time it takes for the tsunami wave to 

arrive at the coast could improve the early warning system and give aid in creating tsunami hazard map by 

identifying borders of hazard zones along the coast. 

 
A number of tsunami modelling from the 2018 tsunami have different approach and result [2–4]. Numerical 

modelling application is suitable to forecast the wave propagation and inundation on land [4]. The lack of 

information in landslide geometry could lead into different model results. In Grilli 2019 [2] for example, landslide 

volume is 3 times bigger than in Paris 2020 [3] thus estimating the landslide geometry is another task in 
modelling. However, those previous studies give us more information in modelling and forecasting the tsunami 

inundation, direction, and arrival time in the mainland.  

 

PURPOSE 
This study aims to simulate a tsunami by taking into account another potential scenario of a tsunami caused by a 

landslide in the Sunda strait (Fig. 1). Field runup observation [5] is used to validate our simulation result. 

Furthermore, the result of this study will be used in modelling the inland runup and bordering the hazard zone 

along the affected coastline.  
 

METHODS 
The bathymetric grid data used for modelling is derived from Batimetri Nasional data 

(http://tides.big.go.id/DEMNAS/) with a spatial resolution of 180 m. Tsunami propagation model was performed 

using Geowave (e.g. [2,3]). Geowave uses the nonlinear Boussinesq equation to model water waves while 

accommodating the dispersive behavior of the wave during the propagation [4], generation, and inundation 

simulation of tsunami wave [3]. The information of wave heights at coast, the spatial extent of the inundation 
area on land and the estimated arrival time of tsunami are key points in deriving the tsunami hazard zones as a 

part of tsunami hazard assessment [8]. In this study, a subaqueous landslide tsunami trigger was used as a source 

in simulating the wave propagation. For the landslide geometry, we used a landslide slope of 90 [5] and a total 

volume of 150 million m3 [4]. The landslide length before collapse is approximately 500 m [4], with a width of 
about 2000 m, bulk density of 1900 kg/m3 [6], and initial thickness of 250 m. 
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Fig. 1 Location map of study area, the red rectangle marks the area of simulation. 

 

RESULTS 
Tsunami propagation was simulated using Geowave, with a landslide in Krakatoa as the source parameter. Figure 

2 depicts the wave propagation of tsunami after the event was triggered, originating from the Anak Krakatoa 

volcano. The wave spreads into its surroundings, carrying a volume of water into the coast of neighboring islands. 

The height of the water wave at different times are provided in Figure 3(a), (b), (c) and (d) for waves at 200 s, 

1500 s, 3000 s, and 3900 s, respectively. The tsunami first hit Panaitan Island (the island to the south of Krakatoa), 

then followed by Tanjung Lesung Beach in the mainland at the time of 3000 s with a maximum height of more 

than 5 meters. At 3900 s, the wave had arrived at all segments of the coastline in the west part of Java island, 

which means that the wave would have reached the innermost coast of the mainland approximately 65 minutes 
after the landslide occurred at Anak Krakatoa volcano.  

 

In Figure 3(d) at time 3900 s, some parts of the island encountered a minimum amplitude of the wave as low as 

7 meters. However, we need to be aware that the minimum amplitude would be followed by the maximum height 
and that as the wave reaches the land, the height would increase. This wave height information could be validated 

using the local tide gauge data for more accurate result. Further analysis on the wave arrival time and inundation 

model can help us constructing tsunami hazard zones along the coast. 
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Fig. 2 Wave propagation and direction after tsunami is triggered 

 

 
Fig. 3 Tsunami wave propagation from the source at Anak Krakatoa volcano to the western coast of Banten (a. 

wave height at 200s, b. wave height at 1500s, c. wave height at 3000s, d. wave height at 3900s) 

 

 

CONCLUSION 
In this study, we applied numerical modelling using Boussinesq equation to evaluate the tsunami inundation 

model due to a subaqueous landslide. The landslide geometries were derived from previous studies modelling 

the same object. The simulated wave arrived at the coastline in western coast of Banten about 1 hour after the 

a b 

c d 
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tsunami was generated. This inundation model needs to be validated using the local tide gauge for more accurate 

analysis. Compared to the previous studies, our study needs more attention on the input parameter of the 

modelling and validation. Regardless, the outcome of this study will lead into several implementations such as 
tsunami hazard mitigation model, tsunami hazard zonation, wave runup, and community development along the 

most affected areas. 
 

Keywords: Numerical Modelling;tsunami propagation;inundation; Banten; Tanjung Lesung 
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BACKGROUND  

Bagedur coast in Lebak regency, Banten province, Indonesia is part of lowland-swampy swale area that consist 

of various sediment deposit. Based on its sediment characteristics and geomorphology profile, Bagedur coast is 
assumed as depositional environment of paleotsunami deposit [1]. Identification towards paleotsunami deposit 

is performed by analysis of glauconite mineral diagenetic process in green sand sediment bed from hand drilling 

core. 

  

PURPOSE 

This research is carried out to understand the diagenetic process of glauconite mineral in presumption 

paleotsunami deposit. The glauconitization process has a strong correlation with marine depositional  

environment [2], thus it can be used as one of indicator of paleotsunami event in a stratigraphic sequence from 
subsurface sediment bed alongside the swale area. The diagenetic process of glauconite mineral is identified 

based on its mineralogical and geochemical characteristics by petrography and X-Ray Fluorescence (XRF) 

method. Sample used for the mentioned method is taken from green sand sediment bed in hand drilling core. 

 

METHODS 
Hand Auger drilling method is used to collecting loose sediment sample from eight observation stations with 

east-west trend alongside swale area. The depth of hand drilling from BG 01 station to BG 08 are consecutively 

as follows: 115 cm, 100 cm, 80 cm, 700 cm, 400 cm, 450 cm, 160 cm, and 143 cm. There are several green sand 
sediment core which suspected to contain glauconite mineral. Glauconite grains have green color on hand 

specimen [3]. Green sand sediment core is separated from the main drilling core to be prepared for petrography 

and XRF analysis. In petrographic analysis, quantitative point counting calculation is conducted on eight green 

sand sediment samples through four point of views. Preparation for eight XRF samples is done by bulk sample 
preparation method to gain overall chemical composition from a sample. Quantitative correlation from plynomial 

regression model is also applied towards four pairs of chemical compounds to understand the influence of the 

abundance from one compound relative to other compounds. The four pairs of mentioned chemical compound 

are: Al2O3 vs Fe2O3, K2O vs Al2O3, K2O vs Fe2O3, and K2O vs MgO. The result of mineralogical and 

geochemical analysis then will be correlated with each other to explain the diagenetic process of glauconite 

minerals which includes: substrate, type of glauconite minerals, and diagenetic stage. 

 

RESULTS 
Hand drilling core indicates that sediment bed in observation area is made up from dark-colored sediment with 

various grain size started from mud, peat mud, clay, silt, very fine sand, and fine sand. Detrital shell assemblage 

also found at obsevation station BG 04 and BG 08. Green sand sediment found in several core depth, they are: 
BG 02 (25-25 cm), BG 02 (60-65 cm), BG 05 (218-227 cm), BG 05 (237-239 cm), BG 06 (142-145 cm), and 

BG 07 (93-130 cm). The green sands are very fine to medium-sized with moderately to well sorted grains. 

Petrographic analysis under polarized microscope shows various glauconite mineral form, among of them are 

recognized as matrix, oval pellets, replacement of precursor mineral, and bioclastic shell infillings. The grain 
shape of glauconite mineral has a range from subrounded to rounded grains. Faecal pellets and bioclastic are 

identified as main substrate of glauconite mineral from their appearance in petrographic analysis. From the result 

of chemical compound analysis from XRF method, SiO2 content is dominating all samples with 45-75.2 wt% 

mass, followed by Al2O3 with range of 15-27.7 wt%. The content of Fe2O3 and K2O is considerably low with 
precentage less than 2 wt% in all sample. Polynomial correlation shows that there are medium correlation 

relationship that indicated by medium coefficient of determination value (r2=0.2968-0.5384). There are 

correlation type mix between positive and negative correlation trend from all pair of compared chemical 

mailto:rasisabitiyand@gmail.com


Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 

78 

 

compounds. Based on the geochemical and mineralogical data above, glauconite mineral in observation site are 

classified as glauconiticillite type [3]. The diagenetic stage is interpreted as early stage of diagenetic (nascent) 

which characterized by low Fe2O3 and K2O content relative to Al2O3content [4]. There are trace of bioclastic 
shell in petrography sample at BG 08 (97-100 cm) which also indicates the early diagenetic stage of glauconite 

minerals [5]. 

 
CONCLUSION 

There are paleotsunami deposit in Bagedur Coast, Lebak, Banten, Indonesia which is characterized by the 
appearance of glauconite minerals within subsurface sediment deposit. The subsurface sediment deposit is 

collected by hand auger method and shows the occurance of glauconite minerals in green sand sediment bed. 

Identification towards diagenetic process of glauconite is carried out by mineralogical and geochemistry analysis 

from petrography and bulk sample XRF method. Analysis result shows that the main substrate of glauconite 
diagenetic process to took place are faecal pellets and bioclastic component. Based on geochemical 

characteristics from the identified samples, glauconite minerals are classified as glauconite illite type and 

undergoes early diagenetic process of glauconite diagenetic series. 
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BACKGROUND 
Landslide is one of the geohazards that cause massive damages to property, disruption of economic activity 

and/or public service, and persons injured even loss of life, which called as consequences. In the landslide risk 

assessment, it is an important task to provide a simplified method when a fast but reliable and inexpensive method 
is required to reduce or even prevent undesirable consequences of landslides. 

 

PURPOSE 
The purpose of this study is to provide a simplified heuristic method for landslide risk assessment that had been 
considering and incorporating some identified important factors for characterizing landslide potential at a specific 

site. The final aims are to deliver the landslide criticality levels and their maps along the specific assessed 

site. Firstly, the developed method had been implemented in assessing landslide potential and its consequences 

in Southern Sumatera, Indonesia.    
 

METHODS 
The important stage of this study was identifying landslide potential factors that considered to have major 

contributions to a triggering landslide occurrence and defining a weighted value for each identified landslide 
potential factor and landslide potential level. Several aspects either comes from natural phenomena or human 

activities had been elaborated and it had been evaluated from geotechnical & geological, topographical, and 

hydrological points of view as well. Changing of the loads and shear strength acting on slopes with time had 

been considered in the assessment. Identifying factors whether the assessed area is on fill, cut, natural (residual 
soil) slope, or swampy areas also an important part of this method. Geological appraisal of slope and surrounding 

the area regarding approximate the safe steepness of slopes, identification of previous and/or potential future 

landslides, identification the possibility of erosion which can potentially endanger the stability of slopes 

especially due to poor vegetation and drainage conditions had been considered as well. 
 

The method was divided into three main steps, i.e.: first, landslide pre-assessment which is including a collecting 

secondary data and desk study; second, visual assessment to identify and determine landslide potential factor 

ranking and consequences elements such as asset damage, casualties, environment impacts or remediation, or 
socioeconomic impacts; and third, mapping criticality matrix and ranking. 

 

RESULTS 
Based on a comprehensive study and combined with engineering judgment, it was confident that there are five 

landslides important factors that contribute to the landslide potential, i.e.: subsurface soil strength for fine and 

grained soils, both in total and effective strength parameters; gradient of the slope; landslide history; existing 

drainage condition; and vegetation. All the factors had been defined into five ranks, scores, and weights, i.e.: 
very low, low medium, high, and very high as shown in Table 1. These factors can be implemented in general 

landslide risk assessment. 
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Table 1. Landslide potential factors 

 
 
The subsurface strength of the clay soils had been defined to undrained shear strength (TSP) and effective internal 

friction angle (ESP). Percentage of drainage and vegetation are defined by engineering judgment. 

 

CONCLUSION 
A simplified heuristic method for landslide risk assessment had been presented. This study confident that there 

are five landslide potential factors should be considered, i.e.: subsurface soil strength for fine and grained soils, 

both in total and effective strength parameters; gradient of the slope; landslide history; existing drainage 

condition; and vegetation. Several aspects either comes from natural phenomena or human activities had been 
elaborated and it had been evaluated from geotechnical & geological, topographical, and hydrological points of 

view as well. The three main steps, i.e.: first, landslide pre-assessment which is including a collecting secondary 

data and desk study; second, visual assessment to identify and determine landslide potential factor ranking and 

consequences elements such as asset damage, casualties, environment impacts or remediation, or socioeconomic 
impacts; and third, mapping criticality matrix and ranking. This method can be implemented for other locations 

with some modifications in elements of consequences. 
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1 Slope Gradient (for sloping higher than 5 m only if less hazard level is defined as LOW)) 3 Drainage

Conditions Landslide Potential Score Conditions Landslide Potential Score

Very Gentle (V : H > 1 : 4) Very Low 1 Very Good (100% of well-regulated drainage) Very Low 1

Gentle  (1 : 3 < V : H ≤ 1 : 4) Low 2 Good (80% of of well-regulated drainage) Low 2

Medium  (1 : 2 < V : H ≤ 1 : 3) Medium 3 Fair (60% of well-regulated drainage) Medium 3

Steep  (1 : 1 < V : H ≤ 1 : 2) High 4 Bad (40% of well-regulated drainage) High 4

Very Steep (V : H ≤ 1 : 1) Very High 5 Very Bad (20% of well-regulated drainage) Very High 5

2 Subsurface Strength 4 Vegetation

- Clay (Total Stress Parameters) - Clay

Conditions Landslide Potential Score Conditions Landslide Potential Score

Su > 100 kPa (very stiff clay) Very Low 1 Very Good (0% of vegetation disturbance) Very Low 1

50 kPa < Su ≤ 100 kPa (stiff clay) Low 2 Good (20% of vegetation disturbance) Low 2

25 kPa < Su ≤ 50 kPa (medium stiff clay) Medium 3 Fair (40% of vegetation disturbance) Medium 3

12.5 kPa < Su ≤ 25 kPa (soft clay) High 4 Bad (60% of vegetation disturbance) High 4

Su ≤ 12.5 kPa (very soft clay) Very High 5 Very Bad (80% of vegetation disturbance) Very High 5

- Clay (Effective Stress Parameters) 5 Landslide History

Conditions Landslide Potential Score Conditions Landslide Potential Score

f' > 30
0
 (very stiff clay) Very Low 1 Very Not Clear Very Low 1

25
0
<f' ≤ 30

0
 (stiff clay) Low 2 Not Clear Low 2

20
0
<f' ≤ 25

0
 (medium stiff clay) Medium 3 Fair Medium 3

15
0
<f' ≤ 20

0
 (medium stiff clay) High 4 Clear High 4

f' ≤ 15
0
 (very soft clay) Very High 5 Very Clear Very High 5

- Sand WEIGHTS OF LANDSLIDE POTENTIAL FACTORS

Conditions Landslide Potential Score

f> 38
0
 (very dense sand) Very Low 1 Landslide Potential Factors Weight Weight

34
0
<f ≤ 38

0
 (dense sand) Low 2 Subsurface Strength 0.3 0.3

30
0
<f ≤ 34

0
 (medium dense sand) Medium 3 Slope Gradient 0.25 0.25

28
0
<f ≤ 30

0
 (loose sand) High 4 Landslide History 0.2 0.2

f ≤ 28
0
 (very loose sand) Very High 5 Drainage 0.15 0.15

Vegetation 0.1 0.1
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Abstract 
 

There are many coastal problems, especially due to erosion and abrasion, one of which is the result of mangrove 

devastation, so it is necessary to find solutions to decrease these impacts. However, the solution has negative and 

positive impacts, for that it is necessary to conduct studies and observations of these impacts, the study uses 
causal methods, namely influence as the independent variable and the impact as the dependent variable. The lack 

of success in handling coastal problems are caused by several factors, including the unsupportive mangrove 

habitat, the influence of human activities, natural factors related to the characteristics of seasonal waves that 

damage the growth and development of mangroves, coastal damage due to the application of construction 
materials and methods. Examples of some of these factors are the dependent variable that affects the success of 

handling coastal problems, while the submerge breakwater geotextile tube functions as an independent variable 

that affects the four factors in handling coastal problems in the Mangrove Conservation Area of Pasir Putih 

Beach, Karawang, West Java. This study was conducted by examining at the influence of the independent 
variable on the dependent variable and which one is the most affected dependent variable and how much 

influence it had. So that the results will be a benchmark for handling coastal problems and methods. The 

dependent variable was studied by comparing the data before and after the coastal treatment was carried out using 

a submerge breakwater geotextile tube based on sedimentation volume, mangrove area and land augmentation 
(shoreline), and then an equation was made. 

 

Keywords: geotextile tube, mangrove conservation, dependent variable, independent variable.  
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BACKGROUND 

As rural economy driver, village owned enterprises (BUMDes) are expected to optimize village assets, increase 

community-based business, provide more opportunity for villager to work, and have an impact on improving 

rural community welfare. However, Covid-19 outbreak had brought a significant impact on economic dynamics 
in Indonesia, including rural economy. Rural economy continues to decline which is marked by an increase in 

the poverty rate and a decrease in the purchasing power of rural communities.  

 

PURPOSE 
This study aims to analyze BUMDes financial performance before and during Covid-19 pandemic in Banda Aceh 

city. The indicators of financial performance used in this study are sales and the ability of BUMDes to pay their 

debts. 

 

METHODS 

This study uses primary data. The population is management of BUMDes located in Banda Aceh city. The 

sampling method used in this study is random sampling. Analysis of differential test between BUMDes financial 

performance before and during Covid-19 pandemic is performed using paired sample t-test. The financial 
performance variables are sales turnover and liquidity. BUMDes sales turnover is measured by the number of 

sales, while BUMDes liquidity is measured by BUMDes ability to pay salaries and also BUMDes ability to pay 

operational debts. 

 

RESULTS 

The results show that there is a significant difference between the number of sales before Covid-19 pandemic 

and the number of sales during covid-19 pandemic. The descriptive statistics shows that the average sales before 
Covid-19 was higher than the average sales during Covid-19 pandemic. This significant difference is indicated 

by a p-value < 0.05, which is 0.05. Meanwhile, BUMDes ability to pay its employees’ salaries and BUMDes 

ability to pay debts are not significant, because the p-values > 0.05, which are 0.83 and 0.25 respectively. The 

descriptive statistics shows that the average BUMDes ability to pay debts before Covid-19 pandemic was higher 
than the average ability to pay debts during Covid-19 pandemic. However, these average values are not 

significant. 

 

CONCLUSION 
Compared to period before covid-19 pandemic, the number of sales during covid-19 pandemic shows a drastic 

decline. This means that covid-19 has an impact in decreasing the purchasing power of rural communities, which 

may be caused by the increasing of unemployment rate in villages, along with the return flow of unemployment 

from the city areas. For the liquidity variable, there is no difference between period before and during covid-19 
pandemic. This is because BUMDes business activity units are funded by village government capital, thus 

BUMDes do not experience cash shortage in paying salaries and debt. The results of this study are expected to 

be a benchmark for BUMDes performance in order to increase their number of sales, by creating various 

innovations in their products based on what current market needs, especially during covid-19 pandemic. For 
further research, additional variable such as BUMDes profit and other secondary data should be added and 

analyzed. 

 

Keywords: Financial Performance, Sales, Liquidity 
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BACKGROUND 

Land suitability evaluation for agricultural land-use planning has five physical control factors: rainfall, 

temperature, slope percentage, soil types, and the distribution of groundwater wells, which are used 

to decide the best agricultural land use for a particular area, for both rainfed agricultural and irrigated 

crops. Weighted Overlay tools were used to locate the most suitable site for both rainfed agricultural and 

the irrigated crops. Inland suitability, modelling all the five factors are Weighted based on their level of 

influence using multi-criteria evaluation to generate a land suitability map. Mapping agricultural land is 

thus vital to locate and rank which areas are highly suitable and less suitable.  
 

PURPOSE 

The main target of this paper is to locate the optimum Land suitable for agriculture, both rainfed and 

irrigated, while the second goal is to present the classification and change detection of land use after the 

Palu Earthquake in September 2018 Palu and Sigi Valley.  
 

METHODS 

The procedure model was used to analyze the most suitable location for the rainfed agricultural and the 

irrigated crops after the Palu Earthquake in September 2018. There are four levels of land suitability class 

as shown in. The suitability was pre-pared based on five criteria: rainfall, temperature, slope percentage, 

soil types, and the spatial distribution of groundwater wells. The process in land suitability analysis with GIS 

after the suitability class of each parameter is an overlay process or overlap between parameters. This process is 

carried out to combine all the information from the parameters used in the suitability analysis. 
 

RESULTS 

The different geospatial layers were transferred into suitability coding number to produce the suitability 
maps for rainfed and irrigated areas and land use after the Palu Earthquake in September 2018. 

 

CONCLUSION 

After the Palu earthquake in 2018, there were many paddy fields. The Land has been impacted by liquefaction 
in three locations, namely Sibalaya Sibalaya, around 30 ha, Jono Oge, about 1784 ha and Petobo, around 388 ha, 

with the entire paddy fields affected is about 2.202 Ha. After some exploration and testing with the Land, about 

65% of the paddy fields land is in category S2, a limiting factor. This limiting factor will affect its productivity, 

requiring additional inputs. The land users themselves can usually overcome these boundaries. And others about 
in class S3 about 35% Paddy fields Land has a heavy limiting factor, and this limiting factor will significantly 

affect its productivity, requiring more additional input than Land Classified as S2. To overcome the limiting 

factor in S3 requires high capital, so there needs to be assistance or intervention (intervention) from the 

government or the private sector. 
 

Keywords: Land use, Paddy Field, GIS, Land Suitability. 
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BACKGROUND 
The seismic activities of a long section of the Sunda Plate revealed the vulnerability of the Indian Ocean to the 

west coast of Sumatra especially to the west coast of Aceh Province.  This megathrust creates the great 

tsunamigenic earthquakes of 2004 and can be a possible candidate for rupture in the feature and will affect or 
destroy everything especially building along the coast. The research that has been done on the west coast focuses 

on the arrival time [1].  Research on inundation in the west coast of Aceh has not been carried out. 

 

PURPOSE 
The purposes of this research is to investigating the tsunami inundation to the west coast of Aceh province based 

on three scenario earthquake magnitudes-Mw 8.0, 8.5, and 9.2.  

 

METHODS 
The investigation of tsunami inundation will be done using numerical simulation using Cornell Multi-grid 

Coupled Tsunami model (COMCOT). This Numerical modeling consists of two stages namely: 

1. Tsunami wave generator based on the conditions of the 2004 Aceh tsunami with earthquake parameters 
with a magnitude of 9.2 [2] and two other magnitude.  

2. Propagation of tsunami waves from the epicenter to the mainland (inundation) using a nested grid system. 

 

Data used in this research are topography, bathymetry, and an aerial photograph. Topography data obtained from 
the Indonesian digital elevation model or DEMNAS with the resolution of 8 meters grid. Bathymetry data 

obtained from Indonesian bathymetry data (BATNAS) and combined with GEBCO data.  Aerial photograph 

after the tsunami of study area for this research used for calibrating with inundation tsunami modeling. This 

aerial photograph can download from https://earthobservatory.nasa.gov/images/14426/earthquake-spawns-

tsunamis.   

 

RESULTS 

Tsunami inundation level 
The area of the west coast of Aceh Province was inundated by the tsunami and the object of this research consists 

of 3 districts, namely Aceh Besar District, Aceh Jaya District, and West Aceh District. The results of a tsunami 

inundation with an earthquake magnitude (Mw) of 9.2 scenarios for these three districts can be seen in the 

following Figure 2. Figure 2 shows maps of tsunami inundation along the coast in these three districts and 
combined with digitized tsunami boundaries based on aerial photographs after the 2004 tsunami. The results 

show that the tsunami inundation limit between the simulation and digitized from aerial photographs have similar 

or close. The inundation distance varies based on topographic conditions. The flat topography caused the tsunami 

inundation to be further away, up to 5 km, as happened in the northern part of Aceh Besar (Fig. 1).  
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Fig. 1 Result Inundation modelling in west coast of Aceh province ((a). map for west coast; (b). Aceh Besar; (c) 

Aceh Jaya; (d) Aceh Jaya; (d) Aceh Barat)  
 

CONCLUSION 
This study shows the flow depth along west coast area and can be used for preparing tsunami evacuation and 

other needs to saving life or to minimize the tsunami impact in the feature.   
 

Keywords: west coast Aceh; tsunami inundation; numerical modelling; flow depth.  
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BACKGROUND 
Soil instability needs to be considered in a road construction planning especially if the road was constructed on 

the slope topography. The dispersive nature of the soil is one of the problems that can cause slope soil instability. 

Indonesia as a tropical country has a high potential for geological disasters and landslides every year, especially 
during the heavy rainy season. The Indonesia government has taken steps to reduce the risk of road damage, 

including improving road geometry, installing slope reinforcement, and reconstructing eroded soil. However, 

this is seeming inadequate to overcome the problem of damage to the road slopes, because the evidence in the 

field shows that cracks and landslides due to erosion still occur on the surface of the road slopes. Soil dispersive 
which cause erodibility of slope should also be considered as the cause of road failure that need to be analyzed. 

 

PURPOSE 
The purpose of the study is to determine whether the soil on the slope of the Lipat Kajang road section in Aceh 
Singkil is dispersive soil. Moreover, finding best solutions to stabilize or improve the dispersive properties of the 

soil on the road slopes is also necessary 

 

METHODS 
This research method was developed by referring to the subject matter and literature studies as well as similar 

research sources. The soil sample for this study is the soil on the slopes of the Lipat Kajang road - Aceh Singkil 

Regency Sta. 670+250. Furthermore, soil stabilization efforts will be carried out by adding clay taken from 

Teupien Batee Village, Blang Bintang District, Aceh Besar District and Gle Geunteng Village, Peukan Bada 

District, Aceh Besar District. The soil sampled for this research is disturbed soil.The research scope is to develop 

geotechnical studies on soil erodibility properties, using a pinhole tool as a tool to identify soil dispersive 

properties. 

 

RESULTS 
Soils with high clay content are generally more resistant to erosion than soils with low clay content. Based on 

the soil physical properties, the Lipat Kajang soil is more likely to be dispersive when compared to the Glee 

Geunteng soil and the Blang Bintang soil. This is because the Lipat Kajang soil contains less clay than the Glee 
Geunteng soil and the Blang Bintang soil. For initial identification, the Lipat Kajang soil is identified as dspersive 

soil. Meanwhile, Glee Geunteng and Blang Bintang soils are categorized as non-dispersive soils. 

 

CONCLUSION 
Based on the test results, it can be concluded that the low the clay content of the soil, the more likely it is that the 

soil is dispersive. Landslide that occurred on the slopes of the Lipat Kajang road Sta. 670+250 Aceh Singkil 

Regency because the soil is very dispersive. Based on the results of the pinhole test, it is categorized as D1. Soil 
dispersive properties on the slopes of the Lipat Kajang Sta. 670+250 Aceh Singkil District can be repaired. From 

category D1 to ND3 with a mixture of 30% clay from Glee Geunteng or Blang Bintang. After the erodibility of 

the soil will experience a decrease in the value of the cohesion and the shear angle of the soil, which results in a 

decrease in the shear strength of the soil. 
 

Keywords: Dispersive; erodibility; erosion; failure; slope 
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BACKGROUND 

Aceh is one of the provinces in Indonesia that is vulnerable to several disasters caused by natural hazards. The 

earthquake and tsunami in 2004 have given considerable losses to the people of Aceh, had not only an impact on 

people's lives but also the implementation of education. Some of the impacts include the deaths of tens of 
thousands of students and 1,488 school teachers damaged, causing around 150,000 students to disrupt the 

education process [1]. In addition, Aceh is currently facing pandemic coronavirus disease (COVID-19). Until 

May 19, 2021, the number of confirmed cases in Aceh has reached 12,615 people, with 1,636 people being 

treated, 10,467 people who have recovered, and 512 people who have died [2]. Besides that, Aceh also has local 
wisdom, such as Rumoh Aceh, patchouli, jamblang, and Nandong Smong from Simeulue, which has been known 

from ancient times from generation to generation and also has been proved by research for their benefits in 

preventing or mitigating disaster. Thus, its essentials to increase disaster mitigation which also considers the 

existing local wisdom [3-5].  
 

PURPOSE 

The purpose of this paper is to develop an attractive, sustainable, and adaptable concept of disaster education 

from Aceh's local wisdom. 
 

METHODS 

This study used a Research and Development (R&D) approach to produce a disaster education game that adopts 

the werewolf game and local wisdom in Aceh. 
 

RESULTS 
This study has developed a game to introduce disaster mitigation combined with local wisdom in Aceh named 
Wolf Prepared for Disaster or Serigala Siaga Bencana (SERGANA). This game was adopted and modified from 

the werewolf game so that it is suitable for playing both offline and online. In addition to entertaining, this game 

would also increase the knowledge of the players regarding disasters. Six to 12 people can play this game. Players 

in this game are divided into five major roles. Role I is the "Moderator" who directs the game and explains what 
the players are doing. Role II is "BMKG" who knows the role of one of the players when it is his turn. BMKG 

is Meteorology, Climatology, and Geophysics Agency, a government agency that conveys information and early 

warnings to related agencies and the public regarding disasters. Role III is "BNPB" that protects one of the 

players or itself from the threat of disaster. BNPB is the National Agency for Disaster Management, a government 
agency tasked with coordinating disaster management. Role IV is "Disaster", which consists of tsunamis, 

earthquakes and COVID-19. All disaster roles know each other but can only launch one type of disaster on other 

players, which disaster is determined randomly. Role  V is "Citizen", who is the community, which will perform 

the disaster mitigation. This game introduces several disaster mitigation efforts—First, Nandong Smong's Song 
(tsunami alert). Nandong Smong is one of the local wisdom from Simelue-Aceh in dealing with the tsunami 

disaster. Nandong Smong is a traditional art that is very popular among the people of Simeulue, which contains 

education on preparedness in dealing with the tsunami [6,7]. Second, establishing Rumoh Aceh (Acehnese 

traditional house). Rumoh Aceh is determined to have a role in disaster mitigation. Previous research using 
observations on the Rumoh Aceh model mockup concluded that Rumoh Aceh is earthquake-resistant [4]. This is 

because the structural elements are able to respond to earthquakes in longitudinal and transverse directions, which 
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are determined by a relationship that forms the construction in the legs, body, and head area. Third, consuming 

jamblang (syzygium cumini) and processed patchouli (health supplements) Based on various studies, it is said 

that patchouli and jamblang have multiple health benefits. For example, patchouli is often used as a traditional 
medicine that functions as an antidepressant, decongestant, headache medicine, anti-inflammatory, anti-

inflammatory, antiasmatic, antimicrobial and others [5]. Jamblang also contains antioxidants close to vitamin C, 

which increase the body's immunity and functions as anti-viral, anti-bacterial, anti-asthmatic, anti-allergic, 

infectious drugs, and others [3]. Through this game, it is hoped that it can increase students' understanding of 
disaster mitigation science with local wisdom in Aceh. This game is also a fun and entertaining learning tool 

without feeling overwhelmed. This game is expected to continue to increase its existence and spread to other 

circles, so that knowledge about disaster mitigation can spread more quickly. 

 

CONCLUSIONS 

This study has developed the concept of disaster education that is interesting, sustainable and adapts Aceh's local 

wisdom through the SERGANA game modified from the werewolf game. The game that has been developed is 

expected to be one of the strategies in increasing knowledge of disaster preparedness. 
 

Keywords: disaster mitigation, game, tsunami, earthquake, COVID-19, indigeneous knowledge 
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BACKGROUND 
The Government of Banda Aceh has the responsibility in implementing disaster management in accordance with 

Law Number 24 of 2007, one of its responsibilities is clean water preparedness. PDAM Tirta Daroy of Banda 

Aceh City, Public Works and Spatial Planning Service (DPUPR) of Banda Aceh City, Regional Development 
Planning Agency (BAPPEDA) of Banda Aceh City, Health Office (Dinkes) of Banda Aceh City and BPBD of 

Banda Aceh City are government institutions that have main duties and functions related to clean water 

preparedness in Banda Aceh City. Therefore, it is necessary to conduct research to see how further the synergy 

between government institutions that have the main tasks and functions related to water preparedness in clean 
water preparedness for earthquake and tsunami disaster management in Banda Aceh City. 

 

PURPOSE 
This study is aimed to see the synergy between government institutions in the preparedness of clean water for 
disaster management, determine the factors that affect the synergy, and recommend a synergy model. 

 

METHODS 
This study uses a qualitative method. Data collection was carried out by conducting interviews with government 

institutions that have responsibility for clean water preparedness in Banda Aceh City, then observing several 

government institutions that have responsibility for water preparedness and collecting document data related to 

clean water preparedness. Furthermore, the data obtained are sorted and arranged according to needs, then 

analyzed based on the main tasks and functions of each institution using synergy indicators and then a conclusion 
is drawn. 

 

RESULTS 
The results of the study found that not all government agencies responsible for clean water preparedness were 
involved in implementing policies. Bappeda of Banda Aceh City, DPUPR of Banda Aceh City and PDAM Tirta 

Daroy of  Banda Aceh City are the three government agencies that are directly involved as implementers of clean 

water preparedness policies. While the Banda Aceh City BPBD and Banda Aceh City Health Office are two 

related institutions but are not directly involved in the clean water preparedness policy in Banda Aceh City. 
The synergy that occurs in the three institutions can be seen in the role of the Banda Aceh City Bappeda in 

budgeting and funding for clean water, Banda Aceh City DPUPR in the construction of SPAM and Banda Aceh 

City PDAM Tirta Daroy in managing clean water in Banda Aceh City. Meanwhile, BPBD and Health Office do 
not synergize with other government institutions at all. 

 

CONCLUSION 
The conclusion of the study is that the synergy between government institutions in clean water preparedness for 
earthquake and tsunami disaster management in Banda Aceh City has not been implemented properly, this is 

because not all agencies related to clean water preparedness are involved in implementing the policy. This study 

recommends the need to create a synergy model between government agencies for clean water preparedness in 

Banda Aceh City. The synergy model must also be included in the Disaster Management Plan implemented by 
the Banda Aceh City Bappeda, Banda Aceh City DPUPR, Banda Aceh City PDAM Tirta Daroy, Banda Aceh 

City Health Office and Banda Aceh City BPBD. This is intended so that all relevant institutions are truly involved 

in clean water preparedness in Banda Aceh City. 
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BACKGROUND 
Aceh province is located on a megathrust and ring of fire, with the potential for a large earthquake to occur. 

History records that Aceh has been hit by earthquakes several times, including the largest recorded, namely in 

1983, then on December 26, 2004 with a magnitude of 9.3 SR. This earthquake devastated the city of Banda 

Aceh which was followed by a tsunami. Finally, in 2016, there was an earthquake that suffered severe damage 
in the Pidie Jaya district. In connection with the history of disasters that have occurred, there is a need for safety 

and disaster preparedness. So strict regulations were issued in the planning, construction and operation of a 

building such as the Indonesian National Standard (SNI). It is very important to conduct a feasibility study of the 

existing building against earthquakes because the existing building is a public building used in disaster 
preparedness. The type of building damage caused by the earthquake can be seen and predicted by referring to 

the fragility curve. 

Therefore, it is very important to develop a fragility curve considering that Banda Aceh City is prone to disasters, 

especially earthquakes. Based on the above hypothesis, a research will be conducted on evaluating the seismic 
performance of existing buildings in Banda Aceh City by developing a fragility curve based on Incremental 

Dynamic Analysis. The existing buildings that are the main focus of this study include the Tsunami Vertical 

Evacuation (TVE) of Lambung, TVE Alu Deah Teungoh, TVE TDMRC, SDN 48 Banda Aceh, SMPN 11 Banda 

Aceh, Baiturrahim Ulee Lheu Mosque, and the Subulussalam Punge Mosque. The method of Incremental 
Dynamic Analysis (IDA) is applied to predict and estimate the performance of the structure using several ground 

motions. The resulting set of IDA curves were further analyzed to form the fragility curve of the building 

structure. The fragility curve becomes the basis for assessing the seismic performance of building structures 

rationally. 
 

PURPOSE 
The main purpose of this study is to analyze the most dominant factors that affect the weakness of the building 

structure and the influence of each earthquake force factor and its impact based on the Incremental Dynamic 
Analysis method [1]. The results of the fragility curve analysis can be used to evaluate the performance of the 

structure and analyze the level of vulnerability that occurs due to earthquake loading. 

  

METHODS 
This study uses analytical methods for the formation of the fragility curve. The main focus of building objects is 

existing buildings used for emergency response, such as Tsunami Vertical Evacuation (TVE), schools, and 

mosques. Assessments were carried out on existing buildings in Meuraxa District, Banda Aceh City for the 
collection of structural and non-structural data. Then data on ground motions of earthquakes, including 

earthquakes that have occurred, are collected. The selected building will be modeled and analyzed against 

earthquake loading. The earthquake analysis method used is the dynamic earthquake method, namely 

Incremental Dynamic Analysis. Earthquake loading was analyzed based on the provisions of SNI 1726-2019 [2]. 
The results of the analysis of the IDA method produce an IDA curve that shows the structural capacity of the 

building that is charged with ground motions. The results of the IDA curve were analyzed for the formation of 

the fragility curve. 

 

RESULTS 
The final result of this research is the fragility curve based on the development of the Incremental Dynamic 

Analysis method. The IDA method uses 22 ground motions for the earthquake in Aceh [3] and the earthquake 

outside Aceh [4]. The fragility curve shows the possible limits of damage and vulnerability of the structure that 
occurs when the structure is deformed due to earthquake loading. 
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CONCLUSION 
This study explains how the results of the seismic fragility curve for existing buildings in Meuraxa District, 
Banda Aceh. This curve shows the behavior of the structure and the probability that occurs due to earthquake 

loading using the IDA method. The IDA method is analyzed using 22 ground motions so that the deformation 

that occurs varies. The results of the study can be used as initial data on building vulnerability, especially in 

existing buildings that are used as evacuation buildings. From this vulnerability data, further analysis can be 
carried out for efforts to handle disaster risk reduction. 

 

Keywords: Incremental Dynamic Analysis (IDA), Seismic Fragility Curve,  Damage states. 
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BACKGROUND 
Aceh is located on the Indian Ocean Coast which is very prone to Tsunamis, this is due to frequent large 

earthquakes due to Megatrust faults, such as those that occurred during the earthquake on December 26, 2004. 

Based on the 2012 Aceh earthquake, the Acehnese prefer horizontal evacuation, which is moving away from the 
coast to an area with a higher elevation, to vertical evacuation building that has been built such as an escape 

building [1]. In this case, many people in Banda Aceh do not believe in the strength of TVE buildings (distrust 

building). From this research, it it is possible for the Acehnese will do the same thing in the future when the 

earthquake occurs. Horizontal evacuation puts them at risk of traffic accidents so that they cannot reach a safe 
area in a short time, whereas through vertical evacuation they can reach the TVE of a building in a short time 

due to its proximity to settlements. When the earthquake and tsunami occured Banda Aceh in 2004, many 

buildings were destroyed due to the earthquake load and also the Tsunami load. For this problem, a vulnerability 

analysis of buildings that can be used as TVE buildings can be carried out. If an earthquake magnitude more than 
7.0 Mw can cause a tsunami, the TVE building should be counted on the structural strength caused by the 

Tsunami waves. In this research, a hydrodynamic analysis will be carried out due to air pressure and collision 

which is a function of velocity and depth of flow and also the influence of drag and drift variables on the building. 

 

PURPOSE 
The purpose of this study is to analyze the feasibility and vulnerability of buildings due to the tsunami load by 

developing a fragility curve that shows the probability of damage to Tsunami Vertical Evacuation buildings in 

Banda Aceh based on the analysis of tsunami loading.  
 

METHODS 
This study uses an analytical method for developing a fragility curve. The development of this analytical is more 

limited and referring to complete state of damage [2]. The object of this study are the existing building in Banda 
Aceh, such as Tsunami Vertical Evacuation, public schools, and huge mosques in Banda Aceh Area. The data 

were obtained through a field assessment. Assumsion of this tsunami depth is a simulation data according to the 

average range on that area when Tsunami 2006. Tsunami loading is different in each location depending upon 

the combination that occured on that structures according to FEMA P646 [3]. This combination between 

hydrodinamic, impulsive, and floating debris impact force will be calculated in total at each height and analyzed 

using SAP2000. The results from the analysis of each loading are used to construct tsunami fragility curves by 

comparing tsunami inundation with drift ratio. 

 

RESULTS 
The final result of this research is fragility curve on exsisting building based on tsunami loadings by showing the 

probability of structural damage and the drift ratio that occurs at each height of inundation depth. On fragility 
curve will display four curves that means the damage levels in each curves. In future we could predict how much 

percentation of damage will be occured every depth.  

 

CONCLUSION 
This study explains how the vulnerability of buildings due to the tsunami load in Banda Aceh. The results of the 

study also can be used for further analysis for tsunami vulnerability of buildings, especially in existing buildings 

that are used as evacuation buildings 

 
Keywords: Tsunami, fragility curve, tsunami vertical evacuation building, Aceh 
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BACKGROUND 

During the covid-19 pandemic, students were prohibited from interacting with each other because there were 

regulations from the government so that people did not gather and cause crowds. Students are prohibited from 

interacting directly, even if they must immediately maintain a distance. This causes the need for student 

interaction competency skills so that they can continue to carry out their work in their unit activities even though 

the situation changes due to the disaster. The media to interact has become very important because of the 

restrictions on direct encounters between people. One of the media that is very helpful in achieving work targets 

in situations like this is smartphones, and of course the need for student self-efficacy in using the smartphone 

optimally so that they can complete their work, especially work in their activity units. 

  

PURPOSE 

With the increasing need for interaction competence during the limitation of social interaction by the government 

due to the Covid-19 pandemic, is it still able to improve their work performance in working in their activity 

units? (1st Hypothesis). 

 

The question also arises that along with the increasing need for increased interaction competence due to 

regulations regarding restrictions on direct interaction due to the Covid-19 pandemic, will it further affect the 

increase in their smartphone self-efficacy? (2nd Hypothesis). 

Thus when the need for smartphone self-efficacy is increasingly needed due to limited interactions during the 

Covid-19 pandemic, will this still be able to affect their work performance in their activity units? 

(3rd Hypothesis). 

 

The author also needs to ensure management modelling between interaction competence, smartphone self-

efficacy, and work performance during the Covid-19 pandemic. Limiting social interaction and maintaining 

distance and avoiding crowds causes students to complete their tasks by increasing their interaction competence. 

However, will increasing their interaction competence during a pandemic increase their smartphone self-efficacy 

first so that it will have an impact on increasing their work performance in their activity units? Therefore, this 

research also wants to reveal how the actual role of smartphone self-efficacy as a mediating variable in the 

research model. (4th Hypothesis). 

 

METHODS 

Respondents in this research were all the college students who used smartphones and they were active in student 

activity units. Student Activity Unit is an organization of student that manages student activities in certain fields. 

The members are the students and they act as activators to carry out extracurricular activities in accordance with 

their respective areas of the unit. In this study, the respondents specifically were from faculty of economics and 

business, Universitas Syiah Kuala, the biggest university in Aceh Province, Indonesia. They consist of male 

students 45% (n = 50) and female students for 55% (n = 60). This research was conducted in May, June and July 

2020, when the Covid-19 pandemic hit Aceh Province, Indonesia. A survey for this study was conducted by 

using an online survey with questionnaires. In the questionnaires there were 22 questions, using the Likert scale 

as the answer choices. This research tested the hypothesis with path analysis. 

  

RESULTS 

Interaction Competency had a positive and significant effect on Work Performance during covid-19 pandemic. 

This indicates that Increasing the Interaction Competency of the members can increase their Work Performance. 

Thus, interaction competence during the Covid-19 pandemic is still very much needed in supporting the 

achievement of student work performance. This can encourage their enthusiasm to continue to improve their 
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interaction competence even though a disaster such as the Covid-19 pandemic occurs, so that the interaction 

restrictions imposed by the disaster do not become a barrier for them to work in their activity units. 

There was a positive and significant influence between interaction competency and smartphone self-efficacy 

during covid-19 pandemic. Increasing interaction competency will encourage Smartphone Self-Efficacy for 

students. Likewise, if the Interaction Competency of the members is low, the Smartphone Self-Efficacy of the 

students will also decrease. This is evidence that during the Covid-19 pandemic disaster, students can still 

implement increased interaction competence so that it has an impact on increasing their smartphone self-efficacy, 

which can be useful in communication and collaboration with fellow students involved in campus activity units. 

There was a positive and significant influence between Smartphone Self-Efficacy and Work Performance. This 

result indicates that the higher the Smartphone Self-Efficacy, the higher the Work Performance of the students. 

In other words, this proves that smartphone self-efficacy during the Covid-19 pandemic is still very much needed 

in supporting the improvement of student work performance. With the increasing self-efficacy of students in 

using smartphones to complete their tasks during the Covid-19 pandemic, they will certainly achieve high work 

performance. 

 

There was an indirect influence between Interaction Competency on Work Performance through Smartphone 

Self-Efficacy. This revealed that the interaction competency also can affect work performance by affecting the 

smartphone self-efficacy first, and then will affect the ups and downs of work performance. Because both directly 

and indirectly the interaction competency can affect the work performance, so it concludes that Smartphone Self-

Efficacy in this case played a role as a partial mediator. Thus, smartphone self-efficacy is able to become a 

mediator when student interaction competencies affect work performance, even though during the time of facing 

the Covid-19 pandemic with various rules limiting direct social interaction. 

  

CONCLUSION 

The results showed that Interaction Competency affected Work Performance when covid-19 pandemic, 

Smartphone Self-Efficacy affected Work Performance when covid-19 pandemic, Smartphone Self-Efficacy 

affected Work Performance when covid-19 pandemic, and Interaction Competency affected Work Performance 

through Smartphone Self-Efficacy when covid-19 pandemic. From the result also we can see that smartphone 

Self-Efficacy acted as mediator. In other words, the tested model proves that an increase in work performance 

can be predicted by an increase in interaction competence, either directly or mediated by smartphone self-

efficacy. Students who are able to increase their interaction competence while doing their assignments in their 

activity units during the Covid-19 pandemic, will be able to influence their ability to increase their smartphone 

self-efficacy to complete their tasks, so that it will have an impact on increasing their work performance in their 

activity units. 

  

Keywords: Interaction Competency; Self-Efficacy; Work Performance 
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BACKGROUND 
Our lives may have changed substantially due to the restriction of activities caused by the coronavirus disease 

2019 (COVID-19) pandemic. There are concerns regarding subsequent effects on people’s health such as weight 

gain, sleep deprivation, increasing stress due to staying at home, limited social interactions, and weakening of 
human relations [1,2,3,4]. Thus, COVID-19 may cause various health effects even in those who are uninfected. 

To improve and enhance people’s health in this extremely tough era, in which a state of coexistence with COVID-

19 is expected to continue for some time, it is necessary to understand how our lives have been affected by 

COVID-19. 
 

PURPOSE 
To clarify health and lifestyle changes due to the COVID-19 pandemic, particularly focused on the impact of 

telework, which generally refers to working from home, we compared these changes between those who have 
and have not experienced telework during the COVID-19 pandemic. 

 

METHODS 
A web-based questionnaire survey was conducted between 27 April and 10 May 2021. Subjects were randomly 
selected adults aged over 20 years living in urban areas of Japan (including the 23 wards of Tokyo, and 

Yokohama, Kawasaki, Saitama, Chiba, and Sendai cities). The survey work was outsourced to DOCOMO Insight 

Marketing, who e-mailed a survey invitation to users with a contract with NTT DOCOMO (the predominant 

mobile phone operator in Japan). 
 

We first conducted a pilot survey to estimate the number of replies from people who had experienced telework. 

The recruitment e-mail was sent to 124,000 people and responses were received from 6,202. The main survey 

was then conducted in 6,152 of these respondents. The survey was terminated when the number of respondents 
reached approximately 1,500 with telework experience, 1,000 without telework experience, and 500 without an 

occupation. A final total of 3,022 participants were included in the analysis. 

 
The questionnaire included the following main items: age; sex; marital status; city of residence; employment 

status; occupation; means and time of commuting; distance to the station used for commuting; telework 

experience; frequency and duration of telework; and change in body weight, physical activity, food intake, sleep 

quality, human relations, and stress since the start of the COVID-19 pandemic, which was defined as January 
2020 (when COVID-19 was first reported in Japan). 

 

RESULTS 
Of the 6,152 people who were sent the questionnaire, 3,022 (49.1%) participated in the study. Of these, 1,751 
(57.9%) were male and 1,271 (42.1%) were female. Most were aged 40–59 years (909 [30.1%] were in their 40s, 

1,009 [33.4%] were in their 50s); 1,820 (60.2%) were married and 1,202 (39.8%) were not married; 2,325 

(76.9%) were living with their family or others and 697 (23.1%) were living alone; 2,503 (82.8%) were 

employed, 264 (8.7%) were unemployed, 253 (8.4%) were homemakers, and 2 (0.4%) were students. Of those 
employed, 1,454 (58.1%) were full-time, 366 (14.6%) were part-time, 238 (9.5%) were contract or temporary, 
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190 (7.6%) were self-employed, 157 (6.3%) were public workers, and 98 (3.9%) were executives; 1,553 (62.0%) 

had experienced telework and 950 (38.0%) had not experienced telework during the COVID-19 pandemic. 

Regarding frequency and duration of telework in those with telework experience, 460 (29.6%) worked one day 
or less per week, 697 (44.9%) worked 2–4 days, and 396 (25.5%) worked more than 5 days a week; 173 (11.1%) 

worked for less than one month, 410 (26.4%) for 1–6 months, 233 (15.0%) for 6–12 months, and 737 (47.5%) 

for more than one year. 

 
In comparing health and lifestyle changes among all participants before and since the COVID-19 pandemic, 

1,116 (36.9%) gained weight, 1,433 (47.4%) weighed the same, and 473 (15.7%) lost weight. Regarding physical 

activity, 1,182 (39.1%) exercised less, 1,578 (52.2%) exercised the same, and 262 (8.7%) exercised more. 

Regarding food intake, 299 (9.9%) ate less, 2,257 (74.7%) ate the same, and 466 (15.4%) ate more. Sleep quality 
worsened in 571 (18.9%), was the same in 2,307 (76.3%), and improved in 144 (4.8%). A large number of 

participants felt stress and anxiety due to changes in human relations caused by the COVID-19 pandemic: 2,376 

(78.6%) had less opportunity for human contact, 909 (30.1%) felt stress regarding changes in family 

relationships, 1,166 (38.5%) felt stress regarding changes in friendships, 1,679 (55.6%) felt stress related to 
refraining from going out, and 1,838 (60.8%) were anxious about their current life. 

 

Comparison of the 1,553 people with telework experience and the 950 people without telework experience 

revealed that the proportion of weight gain or loss was greater for those with (39.7% gained and 17.5% lost 
weight) than without telework experience (31.4% gained and 13.5% lost weight). The proportion of decrease or 

increase in physical activity was greater in those with (45.7% exercised less and 11.1% exercised more) than 

without telework experience (28.0% exercised less and 6.4% exercised more). Similarly, the proportion of 

decrease or increase in food intake was greater in those with (10.8% ate less and 17.0% ate more) than without 
telework experience (7.7% ate less and 12.9% ate more). The proportion of worsened sleep quality was similar 

among those with and without telework experience (18.2% and 18.1% respectively). However, there was more 

improvement in sleep quality in those with (7.1%) than without telework experience (2.2%), although the overall 

proportion was small. 
Among the participants who had experienced telework, the proportion of weight gain was greater in those who 

had been exercising less or eating more (62.9% and 30.8%) compared with those who had been exercising more 

or eating less (4.9% and 5.5%). 

 

CONCLUSION 

This study found that the COVID-19 pandemic has affected various aspects of people’s health and lifestyle, 

including weight gain, decreased physical activity, poor sleep quality, and increased stress or anxiety. Changes 

in health and lifestyle were more pronounced in those with telework experience than in those without telework 
experience. This finding indicates that teleworkers would benefit from paying more attention to their health 

through adequate exercise and diet. 

 

As a limitation of our study, most of the participants were from a privileged living environment, such as high-
income earners or household members with own house. The impact of the COVID-19 pandemic might be greater 

in socially vulnerable people such as low-income earners, single-parent families, students, or those who have 

lost their job due to the pandemic. To enhance people’s resilience to health effects induced by COVID-19, it is 

necessary to investigate its impact on society as a whole, including those who are socially vulnerable. 
 

Keywords: COVID-19; pandemic; lifestyle; health effect; telework 
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BACKGROUND 
Responding to COVID-19 pandemic and rapidly increase of infected cases and death, most countries across the 

globe have adopted containment and closure policies. The policies include closure of public facilities (school, 

offices and restaurants), working from home, quarantines and even lockdown [1]. These COVID-19 policies 

often vary in terms of duration and level of restrictions [2]. Some countries for example China, Australia and 
Vietnam imposed national lockdown, while the other countries for example Indonesia adopt a softer restriction 

for the sake of economy security. Despite of its effectiveness on containing the spread of COVID-19, experts 

believe that the restriction policies costs country economy [3] [4] [5]. [6] and [7] argue that the policies lead to 

economic crisis and recession as the social distancing contributes to economic and financial shutdowns. Research 

on the impact of COVID-19 and the related government policies to economy and finance are still limited and 

demonstrated mixed findings. Besides, cross countries-based study that examined the correlation between social 

restriction policies and country economy is still very scanty. This study is required to understand how the 
COVID-19 policies affect country economy and to determine optimum level of restriction in effort to minimize 

its unintended impact on the economy.  

 

PURPOSE 
The purpose of the study is to examine the statistical relationship between public mobilization policies and 

country economy. This study also maps countries based on their economy growth and public mobilization 

restriction policy amid the COVID-19 pandemic.   

 

METHODS 
This study used Spearman correlation test to investigate the relationship between GDP growth and restriction 

level in 166 countries. GDP growth was extracted from economic prognosis of International Monetary Fund. To 

determine the restriction policy level, the stringency index (SI) produced by the Oxford COVID-19 Government 
Response Tracker (OxCGRT) [2] was used. The SI is between 0 – 100 in range that computed based on 

containment and closure policies, for instance stay at home requirement and closure of public facilities and public 

events. The SI used in this study is the average score of the first 3 months after the WHO declared COVID-19 as 

a pandemic (11 March 2020).  
 

RESULTS 
The results of this study revealed a negative association between GDP growth and the SI. This means that 

countries imposed stricter policies in the early COVID-19 pandemic tend to have higher GDP contraction. 
However, the correlation coefficient is relatively weak (-0.200) and thus, the economic damage might can be 

mitigated using economic and fiscal incentive and optimizing the duration and level of restrictions. Further 

analysis also found that GDP growth and the SI are divergent among contingent. All countries in South America 

and Oceania experienced significant economic damage although their SI are relatively higher. The most affected 
continent in terms of economy growth was South America (-11.51, although countries in South America in 

average were stricter (Average SI = 80). 

 

CONCLUSION 
This study confirms that the restriction of public mobilization and other related strategies adapted by 

governments amidst the COVID-19 pandemic was negatively correlated with economy growth. But the 

correlation is relatively weak. This suggests that the containment and closure policies not always lead to economy 

decline especially if governments adopt economic policies that ease the burden faced by the industry, companies 
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and the people. Further studies are imperative to facilitate better understanding and empirical evidence on the 

trade off between economy and health in current difficult situation.  

 
Keywords: Pandemic; economy growth; lockdown; COVID-19; Government response 
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BACKGROUND 
History records that in 2004 an earthquake measuring 9.3 on the Richter scale devastated the city of Banda Aceh 

then followed by a tsunami. The impact of the earthquake and tsunami caused damage to structures and 

infrastructure, public facilities, and other buildings. Casualties and damage to facilities occurred in the education 
sector suffered significant losses. In this incident, it was noted that 45,000 students and 1,870 teachers died and 

2,065 educational facilities were damaged [1]. In connection with the history of disasters that have occurred, it 

is important to ensured the planning, construction and operation of a building meet the earthquake and building 

standard. Indonesian building codes for earthquake resistant design and tsunami loading are based on SNI 1726-
2019 [2] and SNI 1727-2020 [3] which specifically discuss loading on buildings. The feasibility study of school 

buildings against earthquake and tsunami hazards is very crucial because school buildings is the high risk 

building category based on SNI 1726 - 2019. Therefore, the planning of school building structures that are safe 

against earthquakes and tsunamis is very important, specifically in coastal areas. The earthquake and tsunami 
risk of school’s buildings in Banda Aceh had been assessed and reported in the Gentile et al. (2019) [4]. Based 

on Gentile et al. (2019), the seismic fragility of the school buildings post-2012 structures is reduced with respect 

to the pre-2012 ones. On average, the fragility median of the school buildings post-2012 frames is higher than 

the pre-2012 ones, respectively in the transverse and longitudinal directions. The relative seismic risk of the 
considered buildings is particularly similar, while the relative tsunami risk shows a strong dependence with the 

distance from the coast. In this study, the development of the analytical fragility curve of the typical school’s 

building in Banda Aceh will be developed as the Assessment of the vulnerability of buildings due to earthquakes 

and tsunamis can be seen and predicted by referring to the fragility curve. The fragility curve will show the 
probability of damage to the building structure with various damage conditions, namely slight damage, moderate 

damage, extensive damage, and complete damage. 

 

The seismic fragility curve is formed using the Incremental Dynamic Analysis (IDA) method [5] producing an 
IDA curve whereas the tsunami fragility curve is formed by calculating the cumulative probability of a measure 

of the tsunami intensity which is the height of the tsunami inundation that occurs [6].  

 

PURPOSE 
The purpose of this study is to develop an analytical fragility curve that shows the probability of damage to 

school buildings in 3 coastal districts of Banda Aceh City based on the analysis of earthquake and tsunami 

loading. By knowing how much the probability of damage to the building under study, the results can be used in 
efforts to mitigate disasters before disasters occur in the future. The potential liquefaction impact on the buildings 

will also be assessed based on calculated liquefaction map of Banda Aceh [7]. 

 

 

METHODS 
This study uses an analytical method for fragility curve development. Data collection for school buildings in the 

coastal area of Banda Aceh was carried out through a field assessment, then recapitulated with 3 examples of 

buildings, each representing 3 coastal sub-districts of Banda Aceh city. The selected building will be modeled 
and analyzed against earthquake and tsunami loading. For earthquake loading, the Incremental Dynamic Analysis 

method is used with 10 recorded earthquakes that have occurred in Aceh based on the provisions of SNI 1726-

2019. Whereas for the tsunami loading, it refers to the provisions of SNI 1727-2020 by using Tsunami Inundation 
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data from previous research [8,9]. The results from the analysis of each loading are used to construct the seismic 

and tsunami fragility curves. 

 

RESULTS 
The type of damage to buildings can be seen and predicted by referring to the fragility curve. Currently, the 

fragility curve is needed to assess the vulnerability of school buildings in Banda Aceh City, specifically coastal 

areas prone to disaster hazards. The final result of this research is a seismic fragility curve which shows the 
probability of structural damage in terms of receiving earthquake loads with a certain intensity and a tsunami 

fragility curve which shows the probability of structural damage in terms of the drift ratio that occurs at each 

height of inundation. 

 

CONCLUSION 
This study explains the results of the seismic fragility curve and the tsunami fragility curve on school buildings 

in the coastal area of Banda Aceh city, which shows how big the probability of damage to these buildings is. 

Theoretically, this research can be used as an additional reference in the field of disaster-proof building structure 
planning, especially regarding the fragility curve which shows the probability of damage to school buildings in 

the city of Banda Aceh due to the earthquake or tsunami. This is practically useful as a recommendation for 

further evaluation of the structural design of school buildings in the city of Banda Aceh with the potential for 

damage due to the earthquake and tsunami, and can be used as input on policies for disaster risk management 
(disaster mitigation) in the future. 
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BACKGROUND 
The devastated Indian Ocean tsunami in 2004 has brought the awareness of disaster risk reduction for the 

government of Indonesia and international community. Efforts on implementing disaster risk management 

programs have become important agenda. It can be seen from the shift of paradigm in disaster management in 
the recent decades. Before, disaster management focused on emergency response. Nowadays, disaster 

management is focusing on increasing the awareness of the communities in every possible aspects [1]. Including 

designing and creating tsunami evacuation route plan (network). It has significant role for people who live in 

coastal areas which is tsunami-prone areas and vertical evacuation building (escape building) is not available.  
 

However, 16 years after tsunami hit the city, the local community has lack of information regarding the network 

of tsunami evacuation route. The growth of communities because of immigrants make them more vulnerable 

because many part of the communities that have never experienced the tsunami.  
 

Serious games have been known as one of the tools that can be used to introduce and learn something, including 

in the field of disaster mitigation. Serious game can be used as a tool to increase the awareness and knowledge 

of the community. Furthermore, serious game can also be used as simulation tool to introduce various knowledge 
related to disaster to the community.  

 

Early of 2020 the world facing the pandemic situation making it hard to conduct drill or simulation for tsunami 

disaster which needed many people to get together at the same place. At the same time, disaster keep on 
occurring, which makes the community twice more vulnerable. Serious game can be used as an alternative option 

to conduct drill or simulation to increase the awareness of the community. 

 

PURPOSE 
This paper presents the development process of conceptual framework of a computer application to promote 

tsunami evacuation routes to the people of Baitussalam, Aceh Besar, Aceh, Indonesia. In addition, this media 

also support the efforts to sustain the campaign of disaster risk reduction during Covid-19 pandemic.   

 

METHODS 
The framework is developed based on Activity Theory-based Model of Serious Games (ATMSG), which consist 

of the gaming activity, the learning activity and the instructional activity in designing process [2]. This method 

considers the role of users as well as the serious game play the similar position in delivering lessons embedded 
in the application, which named instructional activity. Instructional activity consist of intrinsic instruction (task 

in the serious game) and extrinsic instruction (the instruction that informed by instructor).  

 
The process serious game design using ATMSG employs 4 steps which classified into 2 phases. First phase 

named Analyze Activities which is the first steps of the process, to identify and describe the activities in the 

activity network. Second phase named analyze action, consist of step 2 – represent game sequence, step 3 identify 

action, tool and objectives dan step 4 provide description of the implementations. 
 

RESULTS 
The result of the study shows that the tsunami evacuation route network is introduce through scenarios. The 

scenarios are classified by land used groups: residential, education, commercial building and religious building. 
The users’ knowledge of tsunami evacuation route are tested by the given narrative story, which challenge users 

to find tsunami evacuation point with limited time. By using actual spatial data, the targeted users impose to 

recognize the tsunami evacuation route around their residential/working area. 
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CONCLUSION 
In conclusion, the proposed conceptual framework is expected to be a tool in promoting tsunami evacuation route 

to both for recent community and the next generation.  
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BACKGROUND 
Water is an essential resource for humanity but at times becomes scarce and requires a struggle to obtain, 

especially in dry areas [1]. Water is primarily used for consumption; thus, its availability needs to be well-planned 
to prevent conflicts among water users. 

 

Reservoirs play a critical role in ensuring the availability of water and meeting various water demands. Reservoirs 

can reduce the temporal variability of flows by adjusting the release. However, water release controlled from 
reservoirs has a downstream detrimental effect if it neglects the ecological river flows [2]. 

 

Decision-makers often face difficulties in selecting the appropriate system for reservoir water management. The 

decisions taken can be controversial because of different water users of the implementation of the alternatives 
provided [3]. Therefore, optimization of water resource management is carried out to evaluate various 

modifications of reservoir operations. An optimum reservoir operating system has a vital role in meeting 

downstream water demands [4]. Improvements to the reservoir operating system are also required if variations 

in hydrological conditions, such as climate change, and reservoir storage capacity alterations due to 
sedimentation, occur [5]. 

 

The dry season in Aceh Besar Regency significantly impacts irrigation areas because water from the Keuliling 

Reservoir cannot meet the demands. During the dry season, which is also the beginning of the second rice 
planting season (for gadu rice variety), the water source of the Keuliling Reservoir significantly decreases. The 

rate of land erosion leads to sedimentation, which may cause a reduction in the effective reservoir capacity. A 

decline in reservoir function due to sedimentation can affect the reservoir’s performance. 

 
Previous studies suggest that reservoir operations need to be updated due to sedimentation problems [6, 7]. The 

adjustments are required to control sedimentations and operations and, thus, produce a good performance. 

 

PURPOSE 
The reservoir operating rules need to be adjusted due to a decline in capacity caused by sedimentation. This study 

aims to develop updated reservoir operating rules that can be used as an operational guideline for the Keuliling 

Reservoir. 
 

 

METHODS 
The study used a non-linear program to optimize the reservoir operation, which required objective functions and 
constraints. The release of water from the reservoir intended to satisfy irrigation water demands is the decision 

variable. The study observed a connection between land erosion, changes in effective capacity, and adjustments 

in reservoir operating rules. The rules are helpful as an operational guideline during dry, normal, and wet years. 

 

RESULTS 
After conducting bathymetry measurement of the Keuliling Reservoir inundation, a re-analysis was carried out 

on the changes in the reservoir capacity. If compared to the results of the 2015 measurements, a decrease in 

reservoir capacity due to sedimentation was observed. The situation required adjustments to the reservoir 
operating rules. An optimal operating condition was obtained by analyzing the optimal operating rules; thereby, 

maintaining the reservoir’s function to control flood and supply irrigation water. Optimization will result in 
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reservoir operations that can supply water according to the target rice field area in normal and wet years. The 

irrigation area is 662 hectares (ha) for Group I (Keuliling Upstream Irrigation Area) and 1054 ha for Group I 

(Keuliling Downstream Irrigation Area). However, in the dry year of Group I (DI Keuliling Hulu) ,with an 
irrigation area of 662 ha, the rice planting pattern (one rice planting season) begins with the planting season in 

October I. In addition, in Group II (DI Keuliling Hilir), with an irrigation area of 850 ha, rice planting pattern 

(one rice planting season) starts the planting season in October II. The reduced inflows during dry years have 

decreased the target irrigation area by 204 ha. In dry years, the initial water level is set at +45.8 m (elevation of 
the total reservoir capacity) to optimize the total reservoir release. The variable used is a semi-monthly reservoir 

release for total demand, including for irrigation and maintenance. The constraints in dry years include a water 

level above +40 m at the end of the operating year and a semi-monthly reservoir release greater than the total 

demand. Another constraint is a semi-monthly volume larger than the minimum volume and less than the 
maximum reservoir volume. 

 

A plan for reservoir operating rules for wet, normal, and dry years, as well as the actual operating rule of the 

Keuliling Reservoir, was prepared after updating the reservoir operating rules (Fig 1). The actual operating rule 
is based on the daily recorded reservoir gate opening intakes. 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

Fig. 1 The Operating Rule Plan for Keuliling Reservoir on Wet, Normal, and Dry Years 

 

CONCLUSION 
There are significant differences between the actual and planned operating rules. The differences happened due 

to:  

1. A decline in the reservoir capacity caused by sedimentation;  

2. On actual release, a large amount of water supply was observed in the third planting season (June – 
September). However, the third planting season was not included in the normal reservoir operating rule.  

 

Keywords: land erosion; sedimentation; reservoir operating rules; water release; non-linear program  

 

REFERENCES 

[1] T. Bohmelt, T. Bernauer, H. Buhaug, N. P. Gleditsch, T. Tribaldos, and G. Wischnath, Global Environmental 

Change 29 (2014) 337–348. 

[2] H. Wang, E. D.Brill, R. S.Ranjithan, A. Sankarasubramanian, Advances in Water Resources 78 (2015) 9–21. 
[3] C. S. Lee, Chemosphere 87 (2012) 608–613. 

[4] A. Azmeri, I.K.Hadihardaja, N. Shaskia, K.S.Admaja, Proceedings of the 3rd International Conference on 

Construction and Building Engineering (ICONBUILD) (2017) AIP Conf. Proc. 1903, 100001-1–100001-9. 

[5] D. A. Wulandari, Master thesis. Diponegoro University. Semarang (2013). 
[6] N.M Khan, M.S. Babel, R. Clemente, T. Tingsanchali, Water Resources Management 26 (2012) 11 

[7] D. A. Wulandari, D. Legono, S. Darsono, International Journal of Science and Engineering. Vol. 6(1)4 

(2014)16-2 

https://www.researchgate.net/profile/Noor-Khan-19
https://www.researchgate.net/profile/Mukand-Babel-2
https://www.researchgate.net/profile/Roberto-Clemente
https://www.researchgate.net/profile/Tawatchai-Tingsanchali
https://www.researchgate.net/journal/Water-Resources-Management-1573-1650


Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 

111 

 

Paper ID: 4140R. Mulyani et al. 

 

THE INTERTWINED INTERACTION BETWEEN DISASTER AND SOCIAL 

CAPITAL: HOW FAR HAS IT BEEN REVEALED?  
 

RATNA MULYANY 1, HERU FAHLEVI 2, AGUS NUGROHO 3 
1Department of Accounting, Universitas Syiah Kuala, Jl. Tgk. Syech Abdul Rauf, 

Banda Aceh, 23111, Indonesia 

ummuhaziq@unsyiah.ac.id 
2Department of Accounting, Universitas Syiah Kuala, Jl. Tgk. Syech Abdul Rauf, 

Banda Aceh, 23111, Indonesia 
3Department of Agribusiness Management, Universitas Syiah Kuala, Jl. Tgk. Syech Abdul Rauf, 

Banda Aceh, 23111, Indonesia 

 

 

BACKGROUND 
Research in the field of disaster has been growingly and widely conducted primarily in response to the local and 

global disaster phenomena which has also witnessed an increasing trend over the time [1]. On the other hand, 

social capital has been recognized as a key element in recovery and resilience to disasters [2]. There has also 

been extensive research is social capital carried out by various authors from various fields of science dominated 
mainly by the fields of sociology, economics, organization and politics [3]. Intertwining these two major 

constructs, a number of research have looked into the different interaction between disaster and social capital 

and it is therefore seen interesting to map out the progress of literature discussing the interaction between the 

two. 
 

PURPOSE 
This study aims to identify the nature and trend of research linking the issues of disaster and social capital. It 
seeks to highlight the focus within the field particularly between different geographical settings. It then outlines 

important research areas that are likely to dominate this research area in the future. 

 

METHOD 

Systematic review method was used in selecting and critically appraise all the relevant studies in the topic of 

disaster and social capital. This kind of research method revolve around identifying and fundamentally assessing 

the relevant research which the objective is to identify all empirical evidence that fits pre-determined inclusion 

criteria to answer a particular research question or hypothesis [4]. Essentially the foundation of all types of 

research lies in the literature reviews yet bias has to be minimized in reviewing articles by using the systematic 

methods, hence the reliable findings will be provided from which conclusions can be drawn and decisions made 

[5]. This study used Scopus database to collect articles on the intertwine between disaster and social capital. 

Using keywords search on title and abstracts ('Disaster' and 'Social Capital) and year filter from 1990 to 2020. A 

further filtering process was performed by classifying and coding papers into three category which are 0 for 

irrelevant articles, The systematic review procedure which was performed resulted in 724 articles were collected. 

From 724 articles, 561 articles were removed as the article topics are outside our research objective and 39 

articles were considered as directly relevant to the research objective.  
 

RESULTS  

An in-depth exploration into the research focus in this field lead to the identification of several research themes 
within the interaction. Several studies examined the role of social capital in alleviating the impact of disaster 

while some other studies looked from an opposite perspective in how disaster builds up and foster the formation 

of social capital. Furthermore, the role of social capital in disaster resilience and recovery has been more explored 

within the context of medium to low-income countries. The rationale of this tendency is perhaps associated with 
the strong role of social capital in the lacking formal support dealing with disaster as commonly witnessed in the 

low income countries. There has also been emphasis on qualitative methodological approach being used by the 

researchers digging into this issue [6]. Apart from that, it is interesting to note that research exploring the 

connection of these two elements seems to only flourished quite recently where the earliest year of authorship 
identified on the articles is in 2009. This may be associated with the increasing natural disaster occurs in 

developing countries during the last decade and corresponded with our previous notion of why social capital is 

perceived important in dealing with disaster within the context of the developing nations. 
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CONCLUSION 
Research investigating the intertwined interaction between disaster and social capital has been flourished 
especially taking the settings from the geographical areas which are prone to disaster. There have been several 

streams of focus within the field indicating the diverse emphasis being placed in the effort to connect the two 

dimensions of disaster and social capital. Future research linking these two dimensions may further be more 

dynamic looking into the recent catastrophe like COVID-19 pandemic and how social capital may be vital in the 
absence or lack of formal assistance in the low-income countries. The use of more quantitative research design 

may open up more empirical insights and enrich the existing findings within the issue. 
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BACKGROUND 
Soil bearing capacity needs to be considered as a construction planning especially if the soil was poor in terms 

of geotechnical properties. Massive amount of saw dust is being produced worldwide due to the rapid 
development. The removal of saw dust in open areas or landfills is not an environment friendly solution. 

Application of saw dust as ash in geotechnical applications is expected provides a better solution. Some 

experimental tests were carried out to establish the soil improvement prospective of saw dust ash by performing 

some physical and mechanical tests. 
 

PURPOSE 
The purpose of the study is to determine the effect of saw dust ash as waste material added into clayey soil in 

terms of geotechnical properties. The use of saw dust material can also help reduce waste for environmentally 
friendly concern. Moreover, finding best solutions to stabilize or improve the geotechnical properties of clayey 

soil is also essential. 

 

METHODS 
This research method was established by discussing to the focus matter and literature studies as well as 

comparable research sources. The soil sample for this study is the soil taken in Banda Aceh area which is 

disturbed samples. Additionally, soil stabilization efforts will be conducted with mixing clayey soil with saw 

dust ash waste material. The saw dust ash is also collected around Banda Aceh area. The soil sampled for this 
investigate is disturbed soil. The research scope is to advance geotechnical studies on soil properties by 

mechanical and physical laboratory tests. 

 

RESULTS 
Soils with high clay content are generally unstable than soils with low clay content. The experimental study has 

discovered that the addition of saw dust ash results a substantial increase of geotechnical soil properties. Liquid 

limit, plastic limit, plasticity index, specific gravity, and California Bearing Ratio of the stabilized soils were 

improved by saw dust ash addition. With increase in saw dust ash content a reduction in maximum dry unit 
weight was noticed. The optimum moisture content of soil shows increase with increase in saw dust ash 

percentage. This study has display that saw dust ash for soil stabilization suitably as an environmentally friendly 

stabilizing material for construction purposes. 

 

CONCLUSION 
Based on the experiment test results, it can be concluded that saw dust ash for soil stabilization properly accept 

as an environmentally friendly material for soil stabilization construction purposes. The application of the 
industrial wastes material of saw dust ash is an alternative to decline cost of construction particularly in the rural 

areas of Banda Aceh of developing countries like Indonesia. 
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BACKGROUND 
Tsunami impact assessments with regards to structures and buildings, and the influences of a multitude of factors 

such as hazard parameters and vulnerability indicators have seen significant advances in this field of research in 

recent years [1],[2]. Methodologies and tools presently available include probabilistic models, deterministic 
frameworks, loss estimation models and intensity scales, among others. Considering the variations in functions 

and factors incorporated in these tools, there is a potential to improve the accuracy of damage probability 

assessment and usability of the tool developed particularly with the aim of ex-ante vulnerability assessment and 

damage estimation purposes. 
 

PURPOSE 
The primary purpose of this paper is to gauge the moderating effects of multiple vulnerability indicators towards 

the impacts of tsunami on affected buildings. Conventional fragility curves often present damage distributions in 
correlation to a tsunami intensity measure and a singular characteristic or vulnerability indicator for damaged or 

exposed buildings, with construction materials being one of the most prominent building characteristics. Based 

on this primary aim, the following specific questions are addressed through this paper: (1) Considering well-

known or established vulnerability and/or risk indicators in literatures, which indicator may be measured and 
used universally particularly as components of a vulnerability index? (2) How does the combination of these 

vulnerability indicators affect severity of building damage based on past tsunami events? 

 

METHODS 
In order to correctly identify factors or indicators that influence damages to buildings during a tsunami event, 

indicators that may contribute to damages on buildings from water-related disasters were identified from various 

literature sources. Subsequently, suitable parameters or proxies for each indicator were identified and defined in 

relation to their varying influences on the resulting damages. Based on these, four vulnerability indicators with 
generalisable, practical and measurable parameters were selected for this study, namely construction materials, 

number of stories, man-made protective structures and coastal vegetation. Damage states across different 

literature and methodologies were also briefly reviewed and compared. As it is important to ensure adequate 
information is made available, succinct description of damages were also added for each level of damages based 

on presently available classifications as well as descriptive tsunami field survey reports of past events. 

Considering that there are multiple indicators influencing damages at varying degrees, the Analytical Hierarchy 

Process (AHP) is employed to compare these vulnerability indicators in pairs, arrange and assign rankings of 

priority, and subsequently to formulate the vulnerability index equation. For each measurable parameter or proxy 

of the indicators, weightages are assigned based on their perceived levels, direct or potentially indirect effect on 

vulnerability of buildings exposed to tsunami hazards. Afterwards, the formulated vulnerability index was 

applied for buildings affected by the 2018 Sunda Strait tsunami, as well as the 2018 Sulawesi tsunami in 
Indonesia. Categorisation was done to determine levels of vulnerability (represented as quartiles) using satellite 

image pre- and post-tsunami. Field survey data was also used as a reference. In order to address the second 

question as stated in the purpose section, possible correlation between the assign levels of vulnerability and the 

resulting damages were discussed for both events and locations. 
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RESULTS 
A total of 97 buildings in the South Lampung and Pandeglang area [3], as well as 372 buildings in the Palu area 
[4] were categorised using the new vulnerability index. In South Lampung, Pandeglang, and Palu, a similarity 

can observed in that majority of exposed buildings were found to be highly vulnerable to tsunami hazard (quartile 

2), and less so were found to be either critically vulnerable (quartile 1) or vulnerable (quartile 3). However, owing 

to different hazard intensity profiles, damage distributions between the two locations were markedly unalike. 
Potential correlation between tsunami flow depths, building vulnerability levels and damages observed is 

provided in this paper. Additionally, based on visual analysis of satellite image data, coastal protection features 

i.e. coastal structures and vegetation cover along the shoreline of South Lampung, Pandeglang and Palu are 

discussed in terms of their relative effectiveness in reducing severity of damages. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

CONCLUSION 
In this study, a moderating vulnerability index is formulated to facilitate improved understanding and correlation 
of tsunami hazard (via a tsunami intensity measure) and varying damage severities. Literature sources including 

tsunami field survey reports are studied to identify and select relevant variables based on their availability and 

reliability to produce a universal tsunami vulnerability index for buildings, particularly those located in close 

distances to the shoreline. Following comparison on the observable damages for tsunami events of different 
triggering mechanisms, refinement of the index and development of an appropriate grading system is proposed 

to further improve its generalisability. 

 

Keywords: tsunami impacts; building vulnerability; building damages; vulnerability index. 
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Fig. 2 Distribution of damage states for buildings affected by tsunami in: (a) Sept. 2018 Sulawesi 

tsunami; and, (b) 2018 Sunda Strait tsunami 

(a) (b) 
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BACKGROUND 
Micro, Small and Medium Enterprises (MSMEs) are one of the sectors most affected by the Covid-19 pandemic. 

The reason is because of government policies that limit people's movement as well as changes in people's own 

behavior which tends to limit activities outside their house (1). The sectors most affected by this outbreak are 

food and beverage, accommodation and retail businesses. The impact on MSMEs is the decline in sales, the 

difficulty of raw materials, hampered distribution, as well as finance and production process (2). This 
phenomenon is supported by Bank Indonesia research which states that as many as 87.5 percent of MSMEs are 

affected by the Covid-19 pandemic Of this amount, around 93.2 percent of them were negatively affected on the 

sales side which ultimately put pressure on profits and cash flow (3) 

  

PURPOSES 
This study aims to analyze: 

1. The real impact of the COVID-19 pandemic for small businesses and what recuperation strategy need 

to be implemented from the perspective of business owners (4), including opportunities for using 
digital business technology 

2. What the business owner expect from government to help the recover. 

  

METHODS 
This research was conducted using a quantitative descriptive method. Data gathered using online questionnaires, 

through various MSBE communities in Aceh. 150 questionnaires distributed using non-probability sampling. In 

addition, several interviews with respondents were conducted to gain insight into the impact of covid-19 on their 

business 
  

RESULTS 
The spread of Covid-19 did have a negative impact on the small businesses that were respondents in this study. 

The biggest impact is the decline in sales because the demand for its products and services is decreasing. As a 
result, employers did the downsizing of by decreasing their business scale, and laying off employees This finding 

in line with the study conducted by Kalogiannidis (5). Entrepreneurs also ask for debt restructuring in banking 

institutions to reduce pressure on the declining cash in the company. At the same time, companies are starting to 
use technology to enter digital businesses, including joining online applications and selling in e-markets more 

intensively. 

  

CONCLUSION 
There are lessons that can be drawn from the results of this research. The steps that need to be taken to save the 

business from the threats of external environment are streamlining the business to reduce overhead and 

scheduling credit payments. In addition to the companies can also take advantage of the online market to increase 

the captive market which has been lost lately due to the regulation of people limitation movement. 
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BACKGROUND 
The impact of the Covid 19 pandemic on the Indonesian economy was worse than the impact of the 

global financial crisis in 2008. We can see the business cycle from the contraction in economic growth, 

the volatility of the exchange rate, and inflation. The shocks to these business cycles could create 

systemic risks and influence financial system stability. The crisis experienced in various countries shows 

that economic shocks can impact the instability in the financial sector. The potential for systemic risk 
worsens the financial system's vulnerability and creates shocks that can lead to a more profound crisis. 

Financial system stability is more sensitive to shocks from changes in one of the SSK indicators, namely 

the Indonesia Composite Index (ICI). The Composite Stock Price Index can describe the condition of 

the real sector and the financial sectors. The economic cycle that leads to the economic crisis will impact 

the ICI. This study will examine the effect of the Covid 19 pandemic and the business cycle on ICI. 

Research on the influence of the Covid 19 pandemic and the business cycle on ICI is new in this research. 

In addition, the study of financial system stability is still a topic that is being developed, both by 

academics, monetary authorities, and financial system players. 
 

PURPOSES 
The study of financial system stability is still relatively new. The Measurement of financial system 

stability still requires in-depth research. This condition is related to the recession, often caused by shocks 
to the financial system. One of the indicators in financial system stability is the Composite Stock Price 

Index. This study analyzes how the influence of business cycles measured by fluctuations in economic 

growth, exchange rates, and inflation. In addition, this study examines the impact of the COVID-19 

pandemic on ICI fluctuations. It aims to produce an adequate policy in maintaining ICI. Another purpose 
is to contribute knowledge and references to monetary authorities. This research is expected to provide 

policy recommendations for the government and the monetary authority (Bank Indonesia) to maintain 

the ICI. 

 

METHODS 
This research was conducted in Indonesia using secondary data. The data in the form of quarterly data 

from 2008-2021, sourced from Bank Indonesia. The model used is dynamic, namely the Auto Regressive 

Distributed Lag (ARDL) model. The purpose of using this model is to see the long-term and short-term 
relationships between the variables studied. In the ARDL model, several tests were carried out, including 

stationarity test, optimum lag test, and model stability test. The dependent variable used is one of the 

indicators of Financial System Stability in terms of macroprudential, namely, ICI or Indonesian 
Composite Index. Independent variables as proxies for the business cycle include economic growth, 

EXR or the rupiah's exchange rate against the dollar, and INF or inflation. In addition, this study uses 

the Covid 19 pandemic dummy variable to see how the pandemic affects the ICI fluctuations. 

 

RESULTS 
The results show that the Covid 19 pandemic and business cycle variables such as; economic growth, 

exchange rate, and inflation have a relationship on the ICI both in the short and long term. In the short 

term, the downturn in the economic cycle causes the ICI to decline. The decline in economic growth and 
the weakening of the rupiah exchange rate in the current period will have a negative and significant 

impact on the ICI. The inflation variable in the previous period has a negative and significant effect on 

ICI. Another important finding is that the pandemic variable in the current period did not significantly 
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affect the ICI, but the pandemic variable in the previous one to two periods significantly affected the 

decline in the ICI. This condition explains that the business cycle and pandemic variables contributed 
significantly to the decline in the ICI. 

 

CONCLUSION 
The decline in economic growth during a crisis is difficult to avoid. However, the government must 
continue to accelerate the economic growth so it does not decline sharply during the crisis. Monetary 

authorities must also maintain exchange rate stability and inflation not to fluctuate too much. The 

weakening of the exchange rate and rising inflation will further exacerbate the crisis. Regarding the 

Covid 19 pandemic, the government must try harder to reduce the spread of the coronavirus in various 
regions in Indonesia, considering that the root cause of the economic downturn that occurred in the 2020-

2021 period is the Covid 19 pandemic. In addition, it is essential to weaken the profound impact of the 

pandemic on the financial system and economy. 
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BACKGROUND 

The COVID-19 pandemic has created uncertainty and affected trading on stock exchanges around the 

world, and the stock exchange in Indonesia is no exception. This uncertainty can significantly affect the 

company's judgment in preparing the financial statements. To assess future conditions, companies 
consider various relevant information available, including the impact of Covid-19 and policies issued by 

the authorities or governments to support and mitigate the impact of Covid-19 on the economy. 

 

PURPOSE 
The purpose of this study is to analyze policies for applying certain accounting standards that are relevant 

to the impact of the Covid-19 pandemic, which provides space for companies to use their judgment to 

resolve accounting problems that arise due to the Covid-19 pandemic. Furthermore, this article also 

provides a practical overview of companies on the Indonesian stock exchange (IDX) in their financial 
reporting and the impact of tax policies on companies during the Covid-19 pandemic. 

 

METHODS 
This study uses content analysis method utilizing data and information from mass media, press releases, 
speeches and government reports from accounting standard setters, policies, as well as financial 

statement information available on the Indonesian stock exchange. Content analysis was conducted in 

the period November 2019 to December 2020. The study used samples representing 9 sub-sector 

industries for financial reporting analysis related to the practical application of certain accounting 
policies. 

 

RESULTS 
The results of this study provide a review of the policies for applying certain relevant accounting 
standards and their effects on financial reporting in the IDX  and can be used as a judgment for entities 

in preparing financial reports due to the impact of covid 19. Some of the impacts of accounting standards 

in Indonesia during the pandemic are PSAK 8 events after the reporting period, PSAK 71 financial 

instruments, and PSAK 68 fair value measurement amid significant market volatility. PSAK 8 states 
adjusting events after the reporting period (adjusting events) as events that provide evidence of the 

existence of conditions at the end of the reporting period. Meanwhile, non-adjusting events after the 

reporting period (non-adjusting events) indicate conditions that arose after the reporting period. On this 

basis, the determination or timeline of events needs to be determined to decide further considerations to 
make adjustments or not to make adjustments that will affect the measurement of assets and liabilities 

in the financial statements. PSAK 71 requires entities to measure expected credit losses  in a manner that 

reflects reasonable and supportable information that is available without undue cost or effort at the 
reporting date regarding past events, current conditions. and forecasts of future economic conditions. 

PSAK 68 fair value measurement assumes that the asset or liability is exchanged in an orderly transaction 

between market participants to sell the asset or transfer the liability at the measurement date based on 

current market conditions. Fair value is measured by considering information at the reporting date and 
does not include information that contains predictions about the future. 
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CONCLUSION 
The purpose of this study is to analyze policies for applying certain accounting standards that are relevant 
to the impact of the Covid-19 pandemic, which provides space for entities to use their judgment to 

resolve accounting problems that arise due to the Covid-19 pandemic. Responding to instructions 

regarding the application of certain relevant standards due to the impact of the Covid-19 pandemic to 

prepare financial reports, companies in the Indonesian capital market responded positively by disclosing 
the impact of the Covid-19 pandemic. 

 

Disclosures of companies on the IDX state that the growing COVID-19 pandemic may directly or 

indirectly affect the pace of implementation of the Company's management plans. The potential 
economic impact caused and the duration of the COVID-19 pandemic is still difficult to assess or predict, 

which affects global and Indonesian financial markets, thereby reducing the Company's ability to access 

capital, which could have a negative impact on the Company's short-term and long-term liquidity. The 

company does not yet know the extent of the potential delay or its impact on its business and funding 

activities. However, this effect may have a material impact on the Company's liquidity, capital resources 

and future operating hours. 
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BACKGROUND 
Every developing country wants economic growth conditions that continue to increase. However, in an 

economic crisis that results in an unavoidable recession, optimal preparation and strategy are needed to 
resolve these problems. A recession is an economic condition that shows a decline and sluggishness of 

economic activity in the aggregate. It can say from the gross domestic product (GDP) condition, which 

has decreased, or it can say that real economic growth is negative for two consecutive quarters or more 

than one year. Prolonged recession conditions can lead to economic depression and unstable price 
conditions. Rasaki and Malikane (2015)[1] confirm that the occurrence of an economic recession, 

namely fluctuations in output, can be caused by significant internal and external shocks. This is 

supported by the findings of Altinoglu (2020)[2] who found that financial shocks were the main driver 

of cyclical fluctuations, especially during the Great Recession. As a developing country, Indonesia has 
not escaped the crises it experienced in 1997/1998 and 2008/2009, and now 2020 (Covid-19 pandemic).  

 

PURPOSE 
This study aims to analyze the condition of economic fluctuations and monetary policy instruments 
through interest rate policies in maintaining financial system stability in Indonesia. Indonesia has a dual 

financing system, namely conventional and sharia systems. Therefore, the stock market studied in this 

study is representative of each system. In particular, the purpose of this study is to analyze the influence 

of inflation, exchange rates, policy interest rates, and crisis condition on the composite stock price index 
(conventional stock market system) and the Jakarta Islamic Index (Islamic stock market system) during 

the Covid-19 pandemic. The analytical information to be sharpened in this research is to analyze the 

effect of economic fluctuations during a crisis on the sensitivity of the two stock market systems by 

taking into account monetary policy instruments through policy interest rates. 
 

METHODS 
The research method used in this research is a quantitative method using secondary data. The data period 

that is the sample of this study is from 2011 to 2020 in monthly terms. So the total data used is 120 data. 
Data sources come from the Indonesian central bank (BI) and the Financial Services Authority (OJK). 

The analytical method used is ordinary least squares regression with an error correction model (ECM) 

approach. The advantage of the ECM model is that it can determine long-term and short-term effects.  

There are two models used in this research, namely the first model for regression for the JCI stock market 
equation and the second model for the JII stock market equation. The selection of the ECM model 

requires all research variables to be stationary at the first difference and cointegrated residuals. The Unit 

Roots test used in this study uses two methods, namely ADF (Augmented Dickey-Fuller) and PP 
(Phillips Perron), to see the results of the unit root test, which are stationary in the same order (Gujarati, 

2003)[3]. A special characteristic of ECM is that the error correction term is negative. The classical 

assumption test (test for normality, multicollinearity, heteroscedasticity, and autocorrelation) was 

performed to prove the regression results are valid and unbiased. 
 

RESULTS 
The regression results show that there is a short-term and long-term equilibrium relationship in both 

stock market models. Partially, the regression results explain that policy interest rates and crisis variables 
have a negative effect. The exchange rate has a positive impact, and inflation does not affect the stock 

indexes of both markets in the long run. In the short term, the findings are almost the same in both 
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markets, namely inflation and policy interest rates have no effect, and exchange rates have a negative 

impact. However, there is one difference finding in the short term. In the CSPI stock market, the crisis 
variable does not affect. However, unlike the JII stock market, the crisis variable has a positive effect. 

This finding is important because it shows differences in the behaviour of investors who believe it is 

safe to continue investing in the Islamic stock market in the short term despite the crisis. 

 

CONCLUSION 
The condition of economic fluctuations shows the cycle of economic activity. Therefore, monetary 

policy is needed to overcome unfavourable conditions in the financial process. The findings are the same 

in both stock market models (conventional and Islamic stock markets) for the long term. For the period 
studied, it is shown that inflation does not affect the two stock markets. It implies that it can control the 

level of economic fluctuations in terms of price increases. Exchange rates have a positive effect on the 

stock market. It shows that the exchange rate is closely related to the value of assets in the stock market. 

Policy interest rates and crisis conditions have a negative effect on the stock market. It emphasizes that 

if there are economic fluctuations caused by the crisis, in this case, due to the Covid-19 pandemic, it can 

cause a decline in the stock price index on the stock market. Investors prefer not to invest in the event 

of a crisis in the long term. Monetary policy through interest rates can also reduce demand in the stock 

investment market in the event of an increase in interest rates. The interest rates increase carried out in 
the event of inflation to maintain price stability. 

 

Another important finding in the short term is that the exchange rate has a negative effect on the two 

stock markets. However, what is different is the crisis variable which has a positive impact on the JII 
stock market. It reinforces the differences in investor behaviour in deciding to invest in times of crisis 

in the short term. Investors will choose to invest if they feel confident that their assets are safe. The 

policy recommendations based on these findings are necessary to find an effective strategy to maintain 

financial system stability when economic fluctuations and crises coincide. 
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BACKGROUND 
One response to the COVID-19 pandemic has been at the community level [1]. In Indonesia, the national 

government brought in the Large-Scale Social Restriction Policy (Pembatasan Sosial Berskala Besar: 

PSBB) and the Enforcement of Restrictions on Community Activities (Pemberlakuan Pembatasan 
Kegiatan Masyarakat: PPKM) [2]. These “communities” have been highlighted as important units for 

health protocol implementation in Indonesia.  

 

PURPOSE 
This study aims to understand people's perception of COVID-19 risk in Greater Jakarta, Indonesia, and 

its relationship with their sense of community and perception of community resilience. We hypothesize 

that the concern about the likelihood of COVID-19 infection is associated with health protocol 

compliance at the community level. Furthermore, people's sense of community and perception of their 
community resilience is the basis of such perceptions of COVID-19 risk, and, therefore, these senses 

shape perceived assessment of health protocol compliance at the community level. We verified the 

relationship between risk perception, sense of community, and sense of community resilience. For 

terminology clarification, we define communities as “kelurahan (town).” 
 

METHODS 

We conducted an online survey in March 2021 and recruited 370 respondents who resided in the Greater 

Jakarta area. The respondents were grouped into four age groups (20s, 30s, 40s, and 50s), and we 
allocated gender-balanced samples in each age group. In the over-50s age group, 35 respondents each 

were allocated to the male and female groups. We used a questionnaire to measure the perception of 

COVID-19 risk and included the sense of community index (SCI) [3] and the Conjoint Community 

Resiliency Assessment Measure (CCRAM) [4]. SCI enables us to comprehend how people generally 
perceive their communities, and CCRAM demonstrates the degree to which people evaluate their 

communities' capacity to respond to emergencies in broader contexts. In the analysis, we used the 12 

items with binary scoring (true/false) of SCI and the 21-item CCRAM.  

 

RESULTS 
The multiple regression analysis revealed that perception of health protocol compliance at the 

community level significantly affected worry about the likelihood of COVID-19 infection (Table 1). 
The results indicate as people's perception of their community compliance with health protocols 

increased, their perception of the likelihood of contracting COVID-19 decreased. This study found a 

statistically positive correlation between perception of health protocol compliance at the community 

level, people's sense of community, and perception of community resilience (Table 2: All results showed 

significance at the 1% level).  
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Table 1. Results of the multiple regression analysis (Forced imputation method) 

 
 

Table 2. Correlation between perception of health protocol compliance at the community level, SCI, and 

CCRAM (N=370; ** p<.01) 
 

 
 

 

CONCLUSION 
Our results suggest that the community plays both a direct and an indirect role in COVID-19 risk 

perception. However, the value of the adjusted R2 was very low in our regression analysis, even though 
the regression model itself was significant. Thus, we need to elaborate on the statistical models and 

implications for the role of communities in COVID-19 situations.  

 

Keywords: COVID-19, risk perception, community-based approach, sense of community, community 
resilience, Greater Jakarta, Indonesia  

 
REFERENCES 
[1] World Health Organization. No.WHO/2019-nCoV/RCCE/2020.2. (2020) 

https://apps.who.int/iris/bitstream/handle/10665/331513/WHO-2019-nCoV-RCCE-2020.2-

eng.pdf  (Accessed June 6, 2021). 

[2] M. Muhyiddin, H. Nugroho. The Indonesian Journal of Development Planning. 5(1) (2021). 1–19. 

[3] D. W. McMillan, D. M. Chavis. J. Community Psychol. 4 (1986) 6–23. 

[4] D. Leykin, M. Lahad, O. Cohen, et al. Am. J. Community Psychol. 52(3–4) (2013) 313–323. 

 

 

 

 

 

https://apps.who.int/iris/bitstream/handle/10665/331513/WHO-2019-nCoV-RCCE-2020.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331513/WHO-2019-nCoV-RCCE-2020.2-eng.pdf


  

Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 
 

127 
 

Paper ID: 4155Y. Shao et al. 

 

THE RELATIONSHIP BETWEEN CONTAGION PATHS OF 

CORONAVIRUS HISTORICAL REGIONAL DIVISIONS AND TRAFFIC 

NETWORK- A COMPARATION OF FUKUSHIMA PREFECTUR AND 

MIYAGI PREFECTUR 
 

YUNQIAO SHAO 1, TSUKASA IWATA2 , ELIZABETH MALY3, EIJI HARADA4 
1 Graduate student, Faculty of Architecture, Tohoku University, Aramaki Aza Aoba 468-1,  

Aoba ku Sendai, Japan, 
2 IRIDeS, Tohoku University, Tohoku University, Aramaki Aza Aoba 468-1, Aoba 

ku Sendai, Japan, 3 IRIDeS, Tohoku University, 
3Aramaki Aza Aoba 468-1, Aoba ku Sendai, Japan,  

maly@irides.tohoku.ac.jp. 
4 Faculty of Architecture, Tohoku University 

 

 

BACKGROUND 

Coronavirus contagion paths follow patterns influenced by how people move and travel within and 

across regions. Travel and commuting patterns are related to respective road and rail networks. With 
different characteristics in Miyagi and Fukushima Prefectures, historic regional divisions continue to 

influence lifestyle patterns including people’s movement.  

 

During the Edo period (1600-1868), historical regional divisions of Fukushima Prefecture included 
multiple Domains of: Aizu, Fukushima, Nihonmatsu, Miharu, Shirakawa, Tanakura, Soma, and Iwaki-

hei. These made up the three regions of Wakamatsu Prefecture, former Fukushima Prefecture, and 

Iwasaki Prefecture, similar to Aizu, Nakadori, and Hamadori today. However, Miyagi Prefecture, had 
only one Domain, Sendai, that was the center of all kinds of development, and continues to function as 

the economic, cultural, and dominant population center of Miyagi Prefecture today.  

 

PURPOSE 
The objective of this research is to examine the relationships between the paths of contagious spread of 

the virus and spatial aspects including historical regional divisions, and traffic and commuting networks 

in Miyagi and Fukushima prefectures. A better understanding of correlation of transmission patterns 

with this spatial information can be used to inform future pandemic mitigation measures. 
 

METHODS 
This research combines patient data from official prefectural websites, and plots the transmission paths 

of patients onto maps of the areas. Along with consideration of historic regional devisions, the 

transmission data is correlated with commuting data from the Japanese national census. The maps 

created show and compare: the numbers of infected patients by region; infection rates by region (number 

of patients/local population); relationships of commuting populations across prefectures; and contagion 

paths (within the prefecture). 
 

RESULTS 
The commuting population distribution among various areas of Fukushima Prefecture is closely related 

to railway networks. Influenced by old Domains, the distribution shows three floating centers in Aizu, 
Nakadori, and Hamadori, and strongest commuting relationships between cities the Tohoku Main Line 

train passes through: Koriyama, Fukushima, and Sukagawa. In Miyagi Prefecture, Sendai is the only 

traffic hub city, and commuting population distribution shows only one floating center in Sendai City. 
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Fig. 1 The relationship of commuting population between regions in Fukushima Prefecture (left) and 

Miyagi Prefecture (right) 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

Fig. 2 The contagion path inside Fukushima Prefecture (left) and Miyagi Prefecture (right) 

 

CONCLUSION 
Contagion paths follow commuting population distributions. In Fukushima Prefecture, there are three 

central distribution areas: Aizu, Nakadori, and Hamadori; in Miyagi Prefecture, there is only one central 

distribution area: Sendai. To a certain extent, stronger commuting relationships between regions 

correlate with larger infected populations. Old regional divisions and railway networks have affected 

people's choices of commuting and therefore increased population mobility, one necessary condition for 

the spread of corona. The distribution of contagion paths is almost the same as the distribution of the 

commuting population; the greater the floating population of commuting, the greater the number of 
infected people. 

 

Keywords: contagion; pandemic; transportation; historical region; Covid19 
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BACKGROUND 

One of the important activity centers for children is in school. Most of the children's time is spent in 

school compared to other places. Based on data obtained by the National Disaster Management Agency 

(BNPB), as many as 75% of schools in Indonesia are in medium and high-risk disaster areas [1], [2]. So 
that schools have an urgency to be developed not only as objects of safety but need to increase the 

capacity of the school community in facing disasters.  researchers and practitioner have found that 

schools can play a critical role in DRR education, with many Non-Governmental Organizations (NGOs) 

developing initiatives to actively involve children in DRR education programs [3], [4]. School-based 
disaster education is one of the solutions to improve disaster resilience in the school community, 

especially in areas affected by the 2004 Sumatra tsunami disaster, namely Banda Aceh City, Indonesia. 

 

PURPOSE 
The purpose of this research was to investigate school-based disaster education programs on curricular 

(within school) and extra-curricular (out-of-school) activities undertaken to develop awareness, 

knowledge, and disaster resilience of the school community. 

 

METHODS 

This work was designed as a qualitative research approach to provide researchers with information about 

what school community or in this case a students and teachers do, what they know, and what kinds of 

activities they are involved in in school-based disaster education programs. The Information was 
gathered from ten middle-school and teachers through the use of a questionnaire and semi-structured 

interview. Furthermore, selected classes and the school that has implemented the Disaster Prepared 

School Program (Sekolah Siaga Bencana) were selected in the Banda Aceh City area. Interview 

transcripts and questionnaires were subjected to content analysis. The schools selected for this research 
identified various curricular activities within school and out-of-the-school to build students' awareness, 

knowledge, and actions in increasing earthquake and tsunami disaster resilience such as student 

preparedness, actions, and responses before and during a disaster. 

 

RESULTS 

The results revealed that the students were not completely resilient to disasters. However, even though 

it is limited, the curricular and extra-curricular activities in schools have made efforts to (self-help), 

mutual help in actions before and during a disaster. Teachers reported that disaster-related knowledge 
was obtained from learning geography.  Knowledge of natural phenomena, especially earthquakes and 

tsunami, also preparedness to reduce disaster risks are important factors. Student responses to curricular 

activities (instructional material) reached 47% respondents stated that it helps students increase their 
knowledge of natural hazards that can cause disaster and built disaster resilience of school community. 

Therefore, to improve the knowledge and resilience of students and teachers, schools must incorporate 

instructional material related to disaster preparedness into the teaching and learning process. Integration 

of Disaster Risk Reduction education into the main subject school curriculum, local and extra-curricular 
content and the preparation of syllabus, competency standards, lesson plan and the implementation on 

preparedness, and capacity building in providing preparedness and availability of teaching materials 

based on natural disaster mitigation and adaptation.   

mailto:puspitakamil25@gmail.com


  

Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 
 

130 
 

 

CONCLUSION 
School-based disaster education programs divided into two main categories: curricular and extra-

curricular activities. Curricular activities were those offered by the formal curriculum. Teachers reported 

that disaster-related knowledge was obtained from learning geography.  Knowledge of natural 

phenomena, especially earthquakes and tsunamis, also preparedness to reduce disaster risks are 
important factors. A disaster education-based school has carried out various student activities (extra-

curricular) including participation in earthquake and tsunami simulations, evacuation drills, preparing 

disaster equipment (eating, drinking, flashlights, and medicines) and attending meetings facilitated by 

the government and outside agencies Public (Non-Government).  

 

Keywords: School-Based, Disaster Education, Curricular, Extra-curricular Activities, Disaster 

Resilience, School Community 
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BACKGROUND 

Education plays a big role in the development of the country. which covers all aspects of community 

life, including social, economic, political and cultural aspects, with the main objective purpose is 

increasing the whole nation citizen prosperity. Teachers are required to work professionally and to be 

committed to the educational institutions they work for. During the covid-19 pandemic, where the corona 

virus became a frightening specter in people's lives, of course it had an impact on daily activities, 

especially on teacher work. Due to government regulations prohibiting gathering and having to keep a 

distance, many schools have implemented online teaching methods and some teachers still find it 

difficult to use these methods, both constrained in terms of technical capabilities, network school 

infrastructure is still weak, and also the difficulty of adopting the face-to-face method to the video 

conferencing method. Teachers' occupational commitment is certainly disrupted. Therefore, to maintain 

teacher occupational commitment in the midst of the Covid-19 pandemic, it is necessary to know 

whether the work motivation of teachers to work amidst these changes can still predict changes in work 

engagement and will subsequently have an impact on changes in teacher occupational commitment. In 

addition, it is also necessary to know how important the role of teacher work engagement is in the model 

of the influence of teachers' work motivation on their occupational commitment during the covid-19 

pandemic. 
 

PURPOSE 

Then this research general objective was to see how the model of increasing occupational commitment 

in the midst of the covid-19 pandemic. Then the description to get the answer was developed into several 

propositions to be tested, namely (1) whether motivation affected the occupational commitment to 

teachers (2) whether motivation affected work engagement in teachers (3) whether work engagement 

affected the occupational commitment (4) whether work engagement mediated the influence of 

motivation on occupational commitment to teachers. The results are expected to be beneficial for high 

schools in Banda Aceh in creating work engagement on strengthening the occupational commitment 

during covid-19 pandemic. 
 

METHODS 

This study was conducted in June, July, and August 2020, in the time of covid-19 happened. The 

respondents are the teachers of three high schools in Banda Aceh city, Indonesia, namely the SMKN 1 

Banda Aceh, SMKN 2 Banda Aceh and SMKN 3 Banda Aceh. From 203 teachers, this study only 

selected 132 teachers using simple random sampling technique. To test the direct relationship hypothesis 

(Hypotheses 1-3), the t-statistic test was used, while to test the mediating or indirect effect (Hypothesis 

4), the Sobel statistical test was used. 
 

RESULTS 

Based on regression testing for the hypothesis 1 namely the effect of motivation on occupational 

commitment, shows that the motivation regression coefficient (independent) is 0.473 at a significance 

level of 0.000. This reveals that if the teacher has a motivation of 1 unit, it can increase their occupational 

commitment 0.473 units, so the higher the motivation of the teacher, the higher the occupational 

commitment of the teacher. So the findings indicate during the covid-19 pandemic, the role of motivation 

is still important in encouraging the occupational commitment of teachers. 
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The regression result also reports the test result for the hypothesis 2, that is the influence of motivation 

on work engagement that provides a correlation coefficient of 0.315 at a significance level of 0.000. This 

shows that when the teacher has 1 unit of motivation, work engagement will increase 0.315 units, so the 

higher the motivation of the teacher, the teacher's work engagement will increase. Thus, motivation is 

one of the factors that still important in influencing the work engagement of the teachers during Covid-

19 pandemic. 
 

Other, the regression also provides the test result for hypothesis 3, that is the effect of work engagement 

on occupational commitment that shows the significant result 0.000 with coefficient 0.534. These 

numbers reveal if the work engagement increase 1 unit so it will increase the occupational commitment 

0.534 units, so the higher work engagement makes the the higher occupational commitment. This shows 

that the proposition of work engagement that can affect occupational commitment is still valid even in 

a situation of uncertainty during the covid-19 pandemic. 

The Sobel test results the indirect effect has a significance level below 0.05. This means that there is 

evidence that the hypothesis 4 namely work engagement significantly mediated the influence of  

motivation on occupational commitment. The result also shows a coefficient of 0.168 for the mediation 

effect. This means that indirectly occupational commitment will be increased by 0.168 units due to an 

increase in the quality of motivation that through the work engagement. Because this study found the 

significance of the work engagement as a mediation, and also the significance of the direct effect of 

motivation on occupational commitment, thus, the variable work engagement is found to function as a 

partial mediating variable. Overall, the results of this study imply that efforts to improve teacher’s 

occupational commitment can be done directly through motivation or indirectly through increasing the 

work engagement. 
 

CONCLUSION 

This study found empirical evidence while testing the teachers during pandemic covid-19, that were : 

motivation had a significant positive effect on occupational commitment; motivation had a significant 

positive effect on work engagement; work engagement had a significant positive effect on occupational 

commitment ; and, work engagement was also found to be significant when mediated the effect of 

motivation on occupational commitment. This indicates that the work engagement variable in the 

research model served as a partial mediating variable. The results of this research have implications that 

increasing occupational commitment can be done either directly through increased motivation or 

indirectly through increased work engagement. These findings are unique to the testing conditions where 

testing was carried out during the covid-19 pandemic which is a virus that is endemic throughout the 

world. Another uniqueness lies in the teaching profession, as one of the professions that has been 

significantly affected by the COVID-19 pandemic. 
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BACKGROUND 
Indonesia, a country located in between two continents, Asia and Australia, is squeezed by four large 

tectonic plates of the Earth: Indies, Australia, Eurasian, and Pacific plates. These plate movements have 

caused many earthquakes to occur in the Indonesia archipelago, one of them in the fault of the Sumatra 

territory.  

 

PURPOSE 
In order to minimize the risk of disasters caused by earthquakes in the future, the mitigation effort needs 

to prepare as much as possible. Knowledge of the past can help reduce losses in the future by identifying 

and defining earthquake and tsunami hazards [1]. This includes the study of earthquake behavior. 

Accordingly, the objective of this study is to understand the earthquake behavior in the Sumatra territory 

based on the duration and distance between two earthquake events that happen consecutively with 

particular magnitudes. 

 

METHODS 
This study analyses the earthquake data set catalogue of National Meteorology, Climatology, 

Geophysics Agency (BMKG) from 2009 to 2017 (http://dataonline.bmkg.go.id), with latitudes between 

-9.66 and 5.57 degrees, longitudes between 94.08 and 105.54 degrees, which is the area of Sumatra, 

Indonesia. The data set used in this study is the length of time (in days) between two earthquakes, where 
the later (second) earthquake (termed as re-earthquake) has a bigger or equal magnitude (M) to the 

previous one. The distance between these two earthquakes’ epicentres is measured in kilometres (km). 

The magnitudes to be analysed in this study are as follows: M ≥ 5.0, M ≥ 5.1, M ≥ 5.2, M ≥ 5.3, M ≥ 

5.4, M ≥ 5.5, M ≥ 5.6, M ≥ 5.7, M ≥ 5.8, M ≥ 5.9, M ≥ 6.0, M ≥ 6.1, M ≥ 6.2 and M ≥ 6.3. This duration 
data of a re-earthquake event is a set of survival data. Hence, the data can be analysed by using the 

survival analysis method. There are eight probability distributions used to test the duration data set 

namely the Exponential, Gamma, Gumbel, Logistic, Lognormal, Normal, Normal Family and Weibull 

distributions. Three of these distributions (the Gamma, Lognormal, and Weibull) are frequently used for 
earthquakes, because they share three properties commonly observed for earthquake inter-event times 

[2]. Furthermore, the length of time as well as the distance between two earthquakes of different 

magnitudes evaluated are compared using the Analysis of Variance (Anova) or Kruskal-Wallis test. 

These analyses would give a better understanding of earthquake behavior, whether or not different 
magnitudes would require different durations and distances between the earthquake and the re-

earthquake events to happen.  

 

RESULTS 
During 9 years (2009 - 2017), there were 46,335 earthquakes that occurred in Indonesia with a magnitude 

of between 1.5 and 7.8. 7,970 (17.20%) of those earthquakes happened in the Sumatra territory. In 

agreement with a previous study [3], this paper shows that almost all segments in the northern part of 
Sumatra are in active condition. Among those 7,970 earthquakes, 503 (6.31%) of them have M ≥ 5.0. 

However, this study only analyzed data from 458 (91.05%) earthquake events with M ≥ 5.0. 

Furthermore, earthquakes with M ≥ 5.0 can be reclassified into several new categories with bigger 

magnitude. For example, from this data set, earthquakes events can be subdivided into specific M ≥ 5.1 
intervals and then the duration and distance between the first to the next earthquake with equal or bigger 

magnitude can be calculated. In this study, earthquake events are evaluated at M ≥ 5.0, M ≥ 5.1, … and 
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M ≥ 6.3. Using this logic, a total of 1,641 new data points of duration and distances are generated from 

458 earthquakes with M ≥ 5.0. 
 

We found that the re-earthquake events for M ≥ 5.0, M ≥ 5.1, M ≥ 5.2 and M ≥ 5.3 are approximated to 

follow Lognormal distribution, the re-earthquake events for M ≥ 5.4 and M ≥ 5.5 are approximated to 

follow the Weibull distribution, the re-earthquake events for M ≥ 5.6, M ≥ 5.7 and M ≥ 6.2 are 
approximated to follow the Gumbel distribution, while the rest follow the Exponential distribution.  The 

earthquake behavior could be observed through the hazard rate of the re-earthquake duration. The results 

of the study confirm that the earthquake phenomenon in the Sumatra territory could happen anytime 

with different hazard rate for magnitude under 5.8. While for re-earthquakes with bigger magnitudes, 

hazard rates are constant for any point in time 𝑡 except for M ≥ 6.2. These results imply that the hazard 

rate for these specific magnitudes under 5.8 are dependent of time, while bigger magnitudes are 

independent of time. Furthermore, an earthquake with bigger magnitude tends to occur at lower rate 

compared to earthquakes with smaller magnitudes. However, for a massive magnitude such as Sumatra-

Andaman earthquake in 2004, it will take at least 300 to 400 years before an earthquake with similar 

magnitude will occur again [4]. We also found that re-earthquake with bigger magnitude (M ≥ 6.0) do 

not necessarily happen with different length of time. While for lower magnitude (under 6.0), it will 

happen for a different duration. The lower the magnitude, the faster the re-earthquake event will happen. 
 

CONCLUSION 
In the present study, the earthquake behavior in the Sumatra territory is assessed based on the duration 

and distance between an earthquake’s epicenter at a specific magnitude and a second (later) earthquake 
event (termed as re-earthquake). The survival analysis approach revealed that re-earthquakes with 

specific magnitude evaluated have different hazard rates following their probability distributions. 

Earthquakes with magnitude under 5.8 could happen anytime with different rates, while the hazard rates 

are constant for larger magnitudes except for those events with M ≥ 6.2. The comparison analyses 
showed that the length of time between two earthquakes is different particularly for lower magnitudes 

(under 6.0). This research has significant implications for earthquake researchers and the Indonesian 

government in understanding the phenomenon of earthquakes in Sumatra territory. 
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BACKGROUND 
The 28 September 2018 strong earthquake (Mw 7.5) in Palu City triggered flow liquefaction phenomena 

(locally called Nalodo) in the Balaroa dan Petobo areas. While some previous geophysical studies [1], 
[2] have focused on evaluating the geology and hydrological condition of the Nalodo areas, none has 

attempted to evaluate the spatial variation of sub-surface geological conditions in Nalodo and non-

Nalodo areas. Thus, a geophysical study that provides a substantial understanding of the geological 

condition controlling Nalodo phenomena is favorable. 
 

PURPOSE 
The purpose of this paper is to present the results of a geophysical study aimed to provide an 

understanding of the geological condition controlling the Nalodo phenomena in Palu City. The 
objectives of the study were to obtain shear wave velocity (Vs) profiles in the Nalodo and non-Nalodo 

sites and evaluate liquefaction potential based on the shear velocity profiles. 

 

METHODS 
A series of array microtremor surveys were carried out to obtain the shear wave velocity (Vs) profile in 

5 sites (Table 1). The survey used a triangular configuration with side widths of 5, 10, 20, 40, and 80 m.  

The measurement data was processed using SeisImager/MT software. The liquefaction potential of each 

location was then analyzed using Seed and Idriss’s method [3] to calculate the cyclic stress ratio (CSR) 
for an earthquake magnitude (Mw) 7.5 and peak ground acceleration (PGA) of 0.25g to 0.6g and Andruss 

and Stokoe’s method [4] to obtain the cyclic resistance ratio (CRR) based on each Vs profile. 

 

 

 

 

Table 1. Locations of array microtremor survey 

No Site Coordinate Remarks 

1 Balaroa 0˚54.425’ S 119˚50.541’ E Flow liquefaction 

2 Boyaoge 0˚54.895’ S 119˚51.189’ E No liquefaction 

3 South Tatura 0˚55.015’ S 119˚52.492’ E No liquefaction 

4 North Birobuli 0˚55.096’ S 119˚54.044’ E No liquefaction 

5 Petobo 0˚56.623’ S 119˚54.961’ E Flow liquefaction 
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RESULTS 
Figure 1 shows the shear wave velocity profile for each location obtained from the inversion process of 
each dispersion curve. It is clear from this figure that the shear wave velocity generally increases with 

depth but varies from one site to another. The soft soil layer (Vs < 175 m/s) of about 5 m thick is present 

from the ground surface in Balaroa and Petobo sites. In the North Birobuli site, a thinner soft soil layer 

is detected at a shallower depth than in the Balaroa dan Petobo sites. Meanwhile, in the Boyaoge site, a 
soft soil layer is detected deeper than in the Balaroa and Petobo areas. It is also evident from Fig.1 that 

no soft soil layers seem to exist in the South Tatura site at a shallow depth.  

The results of liquefaction potential analysis in all locations up to the depth of 30 m are shown in Figure 
2. The thick, soft soil layers in Balaroa and Petobo sites are definitely liquefiable for all PGA values. 

Although deeper soil layers can also be liquefied, no liquefaction occurred in Boyaoge and South Tatura 

sites because a thick medium soil layer exists near the ground. 

  

CONCLUSION 
Based on the analysis of shear wave velocity profiles, the presence of a thick, soft soil layer near the 
ground surface is a controlling factor of flow liquefaction phenomena in Palu City. Although deeper soil 

layers may liquefy, the presence of a thick, dense soil layer near the ground surface may hinder 

liquefaction at the ground surface. Further study to clarify other factors controlling flow liquefaction is 

recommended.  
 

Keywords: Flow liquefaction, liquefaction potential; microtremor array; Palu earthquake; shear wave 
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Fig. 1 Shear wave velocity profile for each location: (a) Balaroa, (b) Boyaoge, (c) South 
Tatura, (d) North Birobuli, and (e) Petobo. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Fig. 2 Graph of CSR versus CRR for each location: (a) Balaroa, (b) Boyaoge, (c) Tatura Selatan, (d) 

Birobuli Utara, and (e) Petobo. 
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BACKGROUND 
The earthquake and tsunami that hit Aceh in 2004 caused a lot of damage to public facilities and 
buildings in Banda Aceh, which one of it is the school building. In addition, it was reported that over 

45,000 students and 1,870 teachers died and 2,065 educational facilities were damaged [1]. Numerous 

school buildings which were relatively far from the coast were not completely damaged, however the 

structure of the buildings, especially the column on the first floor, was submerged in tsunami inundation. 
This condition is feared to decreasing structural strength. The decrease in concrete strength in the column 

structure can disrupt the overall strength of the building. 

 

As stated as one of the priority actions in the Sendai Framework for Disaster Risk Reduction (DRR), it 
is necessary to have better understanding of the disaster risk. Thus, further analysis on buildings 

submerged by tsunami inundation is required since it affects one of the disaster risk factors, namely 

vulnerability (V). Then, the risk (R) can be reduced by lowering the value of vulnerability (V) or 

increasing capacity (C).  
 

In this study, finite element analysis is conducted to determine the effect of column damage due to the 

tsunami on the strength and the capacity of the building. The school building of SMPN 6 Banda Aceh is 

selected as the case study since the building was not collapsed after the earthquake and experienced the 
tsunami inundation. The analysis result, the capacity and the strength of the column, can later determine 

the risk level of the school building against such earthquake. At the end, recommendations for repair, 

retrofitting, and others mitigation efforts can be proposed to reduce the risk. 

 

PURPOSE 
This study aims to determine the damage level caused by the 2004 earthquake and tsunami on the 

structure of the school building. In particular, the effect of column damage due to tsunami inundation 

on the strength and capacity of the building structure. The capacity of the structure represent the 
deformation of the structure that occurs due to the reduction in the cross-sectional capacity of the 

structure and reinforcement dimensions. It is important to know the structure capacity and the damage 

of the building, since it can be used in disaster mitigation efforts, especially increasing the strength of 

the structure and preventing the collapse of the building.  
 

METHODS 

Analytical methods, by using finite element analysis software (SAP2000 program), was used to develop 

the capacity curve. The data collection was carried out to collect school building data such as the 
dimensions of the structure and data on the damage that occurs in the column. The building is modeled 

with 2 conditions. First model is the condition of the building when it was built (before the tsunami) 

with the load design referring to PPI-1989 [2] and SNI 1726-2002 [3]. Second model is a building 

modeled according to its existing condition (after the tsunami) including the load design referring to SNI 
1726-2019 [4] and SNI 1727-2020 [5]. The building in the second condition is modeled with various 

column conditions that continue to experience degradation in the cross section of the concrete and its 
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reinforcement. The cross-sectional area of the column is reduced sequentially, started from the initial 

column cross-section condition to the condition where the concrete cover has completely destroyed and 
reaches the core concrete limit. Then it is continued to model by degrading the reinforcing steel area 

with an increment of 5% reduction. From each section of the modeled column, the capacity of the 

building structure was analyzed. 
 

RESULTS 
The building capacity curve is developed as the output of this study. The capacity curve can be used as 

a reference to determine the safety level of school buildings and the boundary capacity of school 

buildings that have degraded in their column structure. The capacity of the building in the initial 
condition (pre-tsunami) and the capacity of degraded building in its column will be compared with the 

required strength (nominal moment) of the school building. If the capacity is greater than the nominal 

moment that required in the recent standard, then the structure is safe, but if the capacity is smaller than 

the nominal moment then the structure is unsafe. Unsafe structural elements need to be repaired or 

strengthened, as an action of mitigation, to increase capacity (C) so that it can reduce Risk (R). 

 

CONCLUSION 
Finite element analysis will be carried out to obtain the structural capacity of the school building where 
the column is in the design (planning) condition and the degraded condition due to the tsunami 

inundation. In the condition of the column structure damage, an evaluation of the capacity of the building 

structure will also be carried out to determine the boundary conditions of the building structure before it 

collapses. Based on the evaluation results, the proposed mitigation efforts to increase the capacity of the 
school building structure will be prepared. Thus the risk of the collapse of the building can be minimized 

through the proposed mitigation efforts. 

 

Keywords: School Building Capacity, Degradation of Column Structure, Building Capacity Curve, 
Mitigation of Building Collapse.  
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BACKGROUND 
Banda Aceh city is one of the areas that has a high level of damage when the earthquake and tsunami 

disaster occurred in 2004 considering that there are many houses, office buildings, public facilities, and 

schools in this area. Prevention of damage to buildings caused by the earthquake and tsunami can be 
pursued by school building structure planning that fulfill the criteria for earthquake-resistant buildings. 

This is useful for the utilization of school buildings as temporary shelters. The capacity of the building 

which still follows the shape and building material initially needs to be analyzed because this building 

is located in an area that has a high risk of earthquake and tsunami threats. 
 

PURPOSE 
The purpose of this study was to determine the behavior and capacity of building structures against 

earthquake and tsunami loading using the 2004 earthquake and tsunami scenario that occurred in Banda 
Aceh City. Capacity analysis is carried out by adding the dimensions of the building column from the 

initial conditions to one of the research variables. 

 

METHODS 
The object of this research is a school building in Banda Aceh City with reinforced concrete construction. 

Based on the research sites, the object to be reviewed is the school building of SD Negeri 48 Meuraxa 

District and SD Negeri 8 Kutaraja District. This research begins with a field survey to collect building 

structure data. The structure being reviewed is the entire structure of the school building. Furthermore, 
structural modeling for the plan building and column variation building was carried out using SAP2000 

software referring to SNI 1726-2019 [1] and SNI 1727-2020 [2]. Loads that are inputted in the SAP2000 

program are dead loads, live loads, earthquake loads, tsunami loads, and load combinations. Earthquake 

loading refers to data from the Sumatra-Andaman earthquake on December 26, 2004 and the tsunami 
load using The Federal Emergency Management Agency (FEMA) P646 (2019) [3] according to the 

height of inundation and subgrade elevation of the school building. Furthermore, the analysis is carried 

out using the pushover analysis method. 

 

RESULTS 
The final result of this research is a capacity curve and a capacity spectrum curve which is used as a 

reference in determining the damage limit that is in line with the structure's performance limit. The 

probability of building damage is determined using the existing earthquake and tsunami fragility curve. 
The results of the building analysis are also obtained by analyzing the results of the displacement, base 

shear force, and the deviation between levels obtained in the SAP2000 program. The results are 

compared for the condition of the design building and the column variation building. 

 

CONCLUSION 
After the results were obtained for the buildings of SD Negeri 48 and SD Negeri 8 Banda Aceh with the 

condition of the building plans and building variations of the column in each building, then an evaluation 

was carried out to obtain a comparison of the two conditions. So the results of the evaluation can be used 
as an effort to optimize the strengthening of school building structures. 
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BACKGROUND 
The vulnerability study of the school buildings on seismic and tsunami is very crucial because school 

buildings carry a high average life load. Also, the community's understanding of the criteria for seismic 

and tsunami resistant buildings for schools is still too low. This has an effect in the event of an 
earthquake, but the structural components of the school building are not strong enough to be used as 

protection. Therefore, it is very important to plan safe school building structures according to earthquake 

and tsunami standards in areas located close to the coast and areas close to faults. Building damage due 

to earthquake can be predicted and predicted by referring to the estimated schedule curve (fragility 
curve). 

 

PURPOSE 
This study aims to determine the vulnerability of school buildings, which are generally located in the 
city of Banda Aceh, that have met the standards of earthquake regulations and tsunami regulations, so 

that we can see the limits of damage and probability from the fragility curve of previous studies. 

 

METHODS 
The object of research in this study is a typical school building with 3 floors of reinforced concrete 

construction, namely the Budi Dharma School and SD Negeri 50 in Banda Aceh City. The research was 

conducted by means of a field survey, the survey was used to collect data on the structure of the school 

building. The data entered are in the form of building data, the quality of the materials used, and the 
dimensions of the building. Then the loading input into the SAP2000 program refers to 1726-2019 [1] 

and SNI 1727-2020 [2] in the form of dead loads, live loads, earthquake loads consisting of the 2004 

Andaman earthquake and Puskim earthquake, and tsunami loads. Then, continue to use the pushover 

method to get the performance limits of the capacity curve. 
 

RESULTS 
The final result of this research is the vulnerability of a building which is obtained from the fragility 

curve and the capacity spectrum curve to see the damage limits in accordance with the criteria for 
structural performance limits and the probability of damage due to the earthquake and tsunami is 

obtained based on the fragility curve that has been developed. The results of the analysis that are 

reviewed are the value of building displacement and the deviation between floors from the tsunami load. 

 

CONCLUSION 
After analyzing the results of the capacity curve, it can be compared between the two types of 

earthquakes and school buildings that have a limiting impact on the performance of damage to buildings, 
as well as a probability comparison of the two building conditions. The study will not only analyze the 

earthquake but will also model the tsunami load in calculating the performance of school buildings for 

the displacement value of the building. So that later it can be recommended improvements and various 

efforts to improve the structure of the building can be done to reduce these risks. 
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BACKGROUND 
The city of Banda Aceh is located between two fault segments, namely the Aceh segment and the 

Seulimeum segment. This causes the city of Banda Aceh to become an area that is prone to earthquakes. 

One of the phenomenal earthquakes measuring 9.3 SR and followed by a tsunami wave that occurred in 
Banda Aceh City in 2004. The incident caused casualties and damage to facilities among educational 

facilities, namely the school building. After the 2004 tsunami, the rebuilding of schools remained at their 

previous locations, it is necessary to carry out a vulnerability assessment of school buildings to ensure 

the safety and comfort of the teaching and learning process in the affected areas. 
 

PURPOSE 
The purpose of this study was to determine the structural capacity of a school building with reinforced 

concrete construction against the earthquake and tsunami in Banda Aceh City so that it could see the 
vulnerability of the building based on the performance limit table. 

 

METHODS 
In this study, a school building assessment process will be carried out with a rapid assessment system 
(visual) then modeling a typical school building and analyzing the performance limits of the structure 

will be carried out. The objects in this study consist of two typical two story school buildings with 

reinforced concrete construction located in Banda Aceh City. The buildings selected were SDN 48 in 

Meuraxa and SDN 8 in Kutaraja. Modeling the school building structure using SAP2000 software, and 
inputting dead loads, live loads, earthquake loads consisting of the 2004 Sumatera-Andaman earthquake 

and Puskim earthquake predictions which were analyzed using the pushover method, and tsunami loads 

based on the height of the inundation at the location of the school building.  

 

RESULTS 
The final result of this research is the capacity curve and the capacity spectrum curve obtained from 

pushover analysis are used to determine the damage state according to the structural performance limits 

and the probability of damage due to earthquake and tsunami is obtained based on the fragility curve 
that has been developed. From the results of the analysis also obtained displacement, base shear and 

story drift ratio. 

 

CONCLUSION 

After obtaining the results of the analysis of the capacity curve and the capacity spectrum curve for the 

school buildings of SDN 48 and SDN 8, a comparison of the results of the evaluation of the capacity 

curve for the damage conditions of each building was made between the 2004 Sumatra-Andaman 
earthquake and the Puskim earthquake prediction. From the results of the evaluation, the damage state 

to school buildings can be obtained and can be used as recommendations for structural repair. 

 

Keywords: School Buildings; Pushover Analysis; Tsunami; Capacity Curve; Capacity Spectrum Curve; 
Damage State  
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BACKGROUND 

The Covid-19 pandemic that has  lasted for more than a year leaves a huge impact on all aspects of life. 

One of the impacts is the mental health of the community. The impact of the pandemic is felt by people 

all over the world. This is caused by stigmatization, discrimination, positive experiences of Covid and 
disruption of social support, these are included in short-term mental health disorders. In addition, losing 

a job due to the pandemic also causes long-term mental health problems. Mental health is influenced by 

environmental factors and the current situation, where the pandemic has caused the situation to change 

drastically from usual, today's society is forced to be able to deal with pressures that occur from the 
social, economic, educational and cultural sides. 

 

Health is a state of physical, mental and social well-being. This understanding implies that physical, 

mental, and social health are in balance. The pandemic, which is still ongoing and not sure when it will 
end, has had a huge impact on people's lives, both physically and mentally. The massive issue of Covid-

19 in all media at the beginning of the pandemic has caused confusion, fear, anxiety, anxiety and panic 

among the public. The number of deaths due to Covid-19 is increasing the anxiety. The act of self-

isolation, work from home, online learning systems cause obstacles in social interaction in society which 
in turn causes increasing frustration and stress for students, college students, and office workers. 

 

The pandemic also has a negative impact on the economy. Many companies has closed and laid off their 

employees. The number of unemployed increased in all regions, the feeling of anxiety about how the 
family's financial fate was felt by workers who became the backbone of the family. These workers feel  

confusion, anxiety, frustration, fear, feelings of helplessness and can even trigger insomnia. Starting to 

feel inferior because they have no income. Teenagers and children who have to follow the online learning 

system feel bored and constrained because they cannot interact with their friends. Children and 
adolescents who are in the process of growing and developing need self-appreciation through a series of 

interactive activities with their friends, tutors, school teachers, dance coaches in the studio or coaches of 

the sports they are involved in. The pandemic that requires restrictions on activities outside the house 

has changed the interaction patterns of these children and adolescents. This will cause feelings of 
laziness, boredom and constrained which in turn will trigger stress. Women who actually play an 

important role in every household also feel the impact of the pandemic on their mental health. These 

mothers feel anxious and afraid of contracting the virus, worried about the financial fate of the family 

when their husbands are also affected by lay offs. How to manage family finances, how to still provide 
nutritious food for family members in the middle of an economic problem, how to keep family health 

guaranteed. Not to mention the fear of thinking that if you catch the virus you have to self-isolate or 

worse if you have to be treated in a hospital and when you return home you will be ostracized by friends, 
relatives and neighbors. This confusion, anxiety, fear, feeling of helplessness, boredom, feeling of 

restraint and low self-esteem are evidences that the pandemic has caused mental health problems in all 

level of society. However, not everyone can manage the level of stress and anxiety they are facing. For 

those who cannot manage anxiety, it will result in mental disorders that will greatly interfere with daily 
activities. Therefore, special attention is needed so that all people can go through this Pandemic without 

mental health problems. 
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PURPOSE 

The purpose of this systematic literature review was to find out the psychological impact during the 
pandemic on the community, especially the occurrence of mental health disorders in the community so 

that this impact could be anticipated as early as possible. 

 

METHODS 
This systematic literature review was compiled by searching for articles from 2020 to 2021 contained in 

health databases from several journals such as Elsivier, BMC, Index, Cambridge University Press, Dove 

Press, and Wiley which was perfomed electronically. The inclusion criterias included in this study were 

focusing on the impact of the Covid-19 pandemic and mental health. From the total of 60 articles that 
was obtained, only 20 articles met the inclusion criteria.  

 

RESULTS 

A systematic literature review study of 22 articles showed that the current state of the pandemic could 

have an impact on people's mental health. Among them appear the impact of post-traumatic stress 

symptoms including anxiety, confusion, and anger. Broadly speaking, the psychological impact felt by 

Covid-19 patients and the wider community in the form of feelings of depression, stress, and anxiety. 

The impact of this community's mental health mostly begins with stress, worries and fears, then causes 
conflicts in the family and the environment. The pandemic also has an impact on the incidence of 

insomnia in the community and worsens the symptoms of patients who have been diagnosed with 

insomnia. This happened because of people's fear of the Covid-19 disease and there were many changes 

in their daily routines during the pandemic. There is a lot of pressure that is felt during a pandemic, 
where fear and anxiety occur not only for yourself but for those closest to you; there are those who feel 

changes in sleeping patterns and changes in eating patterns, feeling depressed and having difficulty 

concentrating, this situation arises because of limited mobilization and being constantly at home, 

especially children, resulting in psychotic disorders.  
 

From several studies, it was stated that women and the younger generation were at higher risk of anxiety 

and depression compared to men and older people, this was based on research in China during the 

pandemic. However, according to the World Health Organization (WHO) survey, the number of 
depression increased in the elderly because it was accompanied by various comorbidities. Psychological 

factors also played an important role in adherence to preventive measures in public health (such as 

vaccination) and how people deal with the threat of this virus infection with good health protocols. A 

person with a low level of education had a risk of being prone to depression and anxiety. This was 
because if someone with a high level of education had extensive knowledge about virus transmission so 

that they were better able to protect and cope with the anxiety and depression, so that depression and 

anxiety were at lower levels. In addition, someone who had received information about the virus from 

articles and journals or even from social media sources would reduce the level of depression and anxiety 
of course by presenting readers who can be trusted in conveying information. The peak of psychological 

reactions included maladaptive behavior, emotional distress, and defensive responses. Kristen.R Choi 

predicted that there was a risk that the outbreak would create a "second wave pandemic" of mental health 

crisis in the health system and society. Thus, the public health response must be comprehensive to the 
pandemic, which includes (a) attention to the psychological aspects of hospitalization for patients, 

families, and staff affected by Covid-19; (b) emergency psychiatric patient care planning if the hospital 

is overwhelmed with Covid-19 patients; and (c) innovation to provide mental health care in the 

community while social distancing is required and health system resources are being strained. According 
to Agus Kusnayat et al, in terms of the world of education, it had quite an impact on the mental health 

of students, where learning conditions suddenly had to change from face-to-face to an online system 

resulting in students objecting to the tasks given by the teacher which results in the stress level of students 

increasing by 60%. If this was allowed to continue, it would be fatal in the mental development of 
students. 

 

CONCLUSION 

The current Covid-19 pandemic has a huge impact on mental health of the community and health 
providers. This was related to stress reactions that include changes in concentration, anxiety, insomnia, 

reduced productivity, and interpersonal conflicts. Health providers has also experienced more severe 
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mental disorders due to separation from family, abnormal situations, increased exposure, fear of Covid-

19 transmission, feelings of failure to handle a poor prognosis, inadequate technical facilities such as 
personal protective equipments and other equipments used to treat the patients. In addition, women, 

children, and the elderly were also at high risk for mental health disorders during the pandemic. To 

prevent mental health disorders in the long term, appropriate interventions and approaches are needed 

to restore concerns about personal health, excessive fear of being infected with covid-19 and anxiety 
about transmitting the virus to family or others. 

 

Keywords: COVID-19; pandemic; mental health; community;  
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BACKGROUND 
In recent years, the risk of various natural disasters has been predicted to increase because of the effects 

of climate change [1]. In particular, rising sea levels due to climate change are likely to have a strong 

influence on tsunami disasters. Estimating the economic risk caused by tsunamis and evaluating the 

impact of sea level rise will be useful in formulating policies for long-term disaster management. 
However, the impact of rising sea levels on economic risk due to tsunamis is not clear. 

 

PURPOSE 
The objective of this study was to use a huge earthquake model along the Japan Trench and an Outer- 
rise earthquake model to quantitatively evaluate the impact of the current sea level and the rise sea level 

on the future economic risk of tsunamis, which is a matter of great concern. To this end, we performed 

numerical calculations for the current sea level and for multiple scenarios of sea level rise, and estimate 

direct and indirect economic risk of tsunami by using the economic model, the Input-Output model, 
proposed by Pakoksung et al [2]. Furthermore, we conducted industrial-sector-wise and prefecture-wise 

analyses of the amount of damage, converted these analyses into a GPS-based analysis, and identified 

the industrial sectors and regions with high economic risks from tsunami due to future sea level rise. 

           

METHODS 
We created a tsunami inundation map with the help of a hypothetical earthquake and tsunami based on 

a giant earthquake model along the Japan Trench and a great outer rise tsunamigenic earthquake. The 

magnitude of the earthquake of the Japan Trench model is estimated to be Mw 9.1 which is equivalent 
to the magnitude of the 2011 Great East Japan earthquake and the outer-rise earthquake is assumed to 

be Mw 8.7. These earthquakes and tsunamis commonly cause a lot of damage in the eastern part of 

Japan. Numerical calculations were then performed using the tsunami simulation model “TUNAMI-

N2”. The sea level rise values were set at 0 m, 0.5 m, and 1.0 m based on the IPCC assumptions [3]. The 
amounts of direct and indirect damage to Japan as a whole were estimated from tsunami inundation data 

and the economic model using Input-Output Table [2]. 

 

RESULTS 

As a result, it was determined that in the event of a similar disaster in the future, a sea level rise of 1 m 

would result in the total amount of damage in the entire country increasing by more than 40% in each 

earthquake (Fig.1). The results also revealed the vulnerability of places like Hokkaido and Tohoku. 
Hokkaido, in particular, was determined to be very susceptible to rising sea levels. Among other areas, 

the Kanto region, which is the economic center of Japan, would suffer heavy indirect damage because 

of its central role in the country’s industrial structure (Fig.2). 
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Fig. 1 Economic loss from earthquake along Japan Trench for different sea level rise scenarios. 

 
Fig. 2 Direct and indirect loss  and their comparison over GDP from earthquake along Japan Trench 

for each prefecture. 

 

CONCLUSION 
This study revealed the tsunami damage that would be caused by an earthquake and tsunami of the Japan 
Trench model, identified the areas and industrial sectors that are vulnerable to the effects of rising sea 

levels, and quantified the rates of increase in damage caused by sea level rise. Furthermore, the 

relationships between the areas in Japan that are susceptible to damage and the industrial structure of 

each region are shown 
 

Keywords: Tsunami; Economic risk; Japan Trench; Outer-rise earthquake; I-O Table;  
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BACKGROUND 
In areas where future disasters are expected occur in Japan, the development of pre-disaster recovery 

planning is being promoted. In the capital city of Tokyo, a guide for pre-disaster recovery planning for 

urban areas has been prepared for earthquakes expected to occur under Tokyo, by the Tokyo 
Metropolitan Government Bureau of Urban Development. In Wakayama Prefecture, which would be 

severely affected in the case of the Nankai Trough Earthquake, which is predicated to very likely occur 

within the next 30 years, a pre-disaster recovery plan was prepared in February 2018. 

 
In the case of this severe damage by the Nankai Trough earthquake and tsunami, the reconstruction 

projects in the disaster-stricken area would be different from normal times; if the reconstruction, which 

would include very large-scale and complex projects, takes too much time, there is a danger that the 

vitality of the area will be lost. It is important to solve the current problems that towns have, in order to 
make the town where the residents can continue to live even after the disaster. By preparing a plan for 

reconstruction and town development in advance, it will be possible to quickly create a reconstruction 

plan after the disaster and begin work on reconstruction tasks as soon as possible. However, the existence 

of the plan and the processes are not yet well organized. 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

Plates and source regions around Japan (Japan Agency for Marine-Earth Science and Technology) 
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PURPOSE 
The objective of this research is to clarify and confirm the status of pre-disaster recovery plan 

formulation Wakayama Prefecture. Based on these findings, and the identification of issues faced in 

formulation of the pre-disaster recovery plans, results are used to suggest ways to proceed, towards 

improving reconstruction planning in the future. 
 

METHODS 
This research considered the official materials of Wakayama Prefecture and each local governments 

related to their pre-disaster recovery planning situation. Additional information was gathered through 
interviews with local government staff, including those in municipalities with advanced planning, and 

those who are not progressing, and each planning committee. Findings are based on the analysis of this 

data and information.  

 

RESULTS 
Progress of the target local governments were evaluated based on the following aspects of pre-disaster 

recovery planning and plan implementation. 

(1) For the pre-disaster recovery plan, have municipalities created basic policies and an "image of 
reconstruction community development" for reconstruction and community development after a 

disaster? 

(2) Have local governments clarified appropriate reconstruction methods and construction methods that 

will make reconstruction projects feasible? 
(3) Have conditions such as the establishment of personnel organization system and promotion of 

cadastral survey to promote reconstruction projects been met? 

 

Of the 19 coastal local municipal governments in Wakayama Prefecture, 3 local governments are 
working toward formulating pre-disaster recovery plans. Other local governments are proceeding with 

disaster prevention measures, but reconstruction plans have not been formulated in advance. There are 

issues such as (1) consensus building for pre-disaster recovery planning, (2) difficulty in predicting the 

situation (population, etc.) of local governments due to unknown timing of disasters, and (3) feasibility 
of project implementation by local government staff. 

 

CONCLUSION 
Since the 2011 Great East Japan Earthquake and tsunami, disaster prevention measures have been taken 
to control the damage caused by the tsunami in the coastal areas of Japan where Nankai Trough 

earthquakes are expected. However, after the Great East Japan Earthquake, even if we promoted 

reconstruction projects that required a lot of money and time, we have started to deal with the situation 

in society, such as the challenges of aging and declining populations, and there are remaining problems 
for reconstruction. Municipalities may face these or other complex issues along with future recovery 

challenges. Hopefully, improving the process and implementation of pre-disaster recovery planning will 

contribute towards developing and enhancing the sustainability of the affected areas. 

 
Keywords: Pre-disaster recovery planning; Great East Japan Earthquake; Nankai Trough earthquake, 

Wakayama Prefecture 
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BACKGROUND 

Covid-19 case has become a global pandemic where all countries are required to work together to 

overcome this pandemic. Certainly it is not easy to explain how to break the chain of transmission of 

this virus, especially for people who still cannot fully accept the outbreak [4]. Various attempts were 

made to prevent the spread of the virus. Various institutions such as US Centers for Disease Control and 

Prevention (CDC) and the WHO have issued the guidelines to prevent the further spread of the virus [6] 

including to forbid people from crowding and carrying out activities involving many people. People are 

encouraged to do social distancing and physical distancing, as WHO has declared regarding to suppress 

the further spread of this virus, maintaining the distance among other people or more known as physical 

distancing is crucial to be done [5]. Besides that the cardinal features of the response to Covid-19 is that 

people are required to strictly observe the hygiene such as frequent handwashing and avoiding touching 

the face  [1] and also to wear masks. However, these appeals made some people confused as some have 

no proper understanding why they had to be done due to lack of information and education. In addition, 

the government policy in managing Covid-19 rarely take into account the local wisdom or tradition [2] 

[3]. This phenomena necessitate for a study to be undertake to understand local wisdom in mitigating 

the impact of pandemic Covid-19 through physical distancing and Aceh is believed to be an interesting 

research context owing to its unique cultural and religious background. 
 

PURPOSE 
This research aims to observe the socio-economic wisdom of local community in Aceh, Indonesia during 

pandemic covid-19 to avoid the spread of pandemic and mitigate its impact in society. The paper will 
observe various teachings or wisdom found in Aceh local community in avoiding the impact of spreading 

pandemic. The paper will also evaluate the implications of those wisdom in mitigating the pandemic 

covid-19 in the Province of Aceh, Indonesia.  

 

METHODS 
The research used qualitative methodology with field study to observe the local wisdom of Acehnese 

society in avoiding Covid-19. Researcher also interview selected local expert consists of community 

leader and Islamic scholars (ulama). The paper then describes the findings in the narration with solid 
arguments. 

 

RESULTS 

The study found that the Acehnese still maintain past traditions in their live, especially in dealing with 

disease and also pandemic. The study also found two factors that could help prevent the covid-19 

outbreak in Aceh, namely preserving local wisdoms in Aceh community in avoiding the spread of covid-

19 and strong socio-economic ties that are still maintained among the local population.   

Some of the traditions observed in this study such as the consciousness of Acehnese community to the 

existence of pandemic, known as tauen  in local language, women are applying henna (gaca, in Acehnese 
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language) in their hand or fingers, acehnese community also having tradition of eating betel leaves (oen 

ranup), which is found to be antiseptic and anti-microbial capable of killing the sars-cov-2 virus, the 

cause of covid-19 disease, drinking local herbal medicine, and also there is a tradition among Acehnese 

local community to hold a prayer to reject bala (let taeun) by reading "wa qul ja al–haqqu  wa  zahaqal  

bathil.  Innal bathila kana zahuqa", continuously reading the Qur’an at night, especially surah al-Kahfi, 

Surah Yaasin and having addition qunut (do’a) at the end of the prayer.  
 

CONCLUSION 

The covid-19 virus pandemic that occurred in Indonesia turned out to have an impact on all lines of life. 

No exception to changes in people's lifestyle throughout the country. The most striking change can be 

seen from the way people live social life. Relationships or social interactions between individuals with 

one another, of course, be hampered. The society will be increasingly burdened because their habitual 

activities have been stopped, as is in the normal life. Social interaction is limited as a result, friendship 

relations are increasingly reduced. Of course many people have objected when some preventive 

measures are taken such as physical distancing policy. Nevertheless, local wisdom that Acehnese have 

applied for years could be one of solutions to prevent the pandemic Covid-19 outbreak.  
 

Keywords: Keywords: Covid-19, socio-economic wisdom, local community, Aceh 
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BACKGROUND AND PURPOSE 

The interconnectedness of social and economic vulnerability, living environments, and disasters, 

became even clearer during the COVID19 pandemic. While there is consensus on the need for long- term 

approaches to post-disaster housing reconstruction, there is limited research on how housing 

reconstruction programs can promote safer communities, integrate livelihood, and address pre- disaster 

vulnerabilities. Through case studies of long-term post-disaster housing recovery in Thailand, India, and 

Japan, this paper considers how participatory, people-centered, and community- based reconstruction 

with various stakeholders, enable community ownership in reconstruction. 

 
METHODS 

Using a qualitative methodology within an interpretive epistemological model, this case study research 

draws on qualitative data from interviews and focus group discussions; triangulation is done to get the 

perspectives of residents and other stakeholders from government, non-profit sectors, civil society, 

community leaders, built environment professionals, artisans etc. 

 
CASE STUDY RESULTS 

2004 Indian Ocean Tsunami and 2014 Chiang Rai Earthquake Thailand 

The Indian Ocean Tsunami on December 26, 2004 killed nearly 230,000 people including more than 

8,000 in southern Thailand. The government funded and NGOs supported housing reconstruction. With 

different degrees of participation, land owners could receive: 1) government-provided military- built 

houses; 2) donor-provided houses in relocation areas; or 3) government subsidies for half the funds to 

rebuild on their own land. Studies show residents who were more involved in the recovery process felt 

stronger community connections and higher satisfaction with their own houses. Residents working in the 

fishery industry and living in coastal slums could not access the same programs; the Community 

Organizations Development Institute (CODI) facilitated their housing reconstruction through 

participatory processes. Residents make monthly payments, and have the rights to modify or sell their 

house; after 15 years they will be empowered by full ownership. 

 

On 5 May 2014, the largest earthquake (6.3M) ever recorded in Thailand struck near Chiang Rai in 

Mea Loa town, damaging over 10,000 houses. Most buildings were not earthquake-resistant; building 

regulations had not been fully enforced. Residents participated directly, rebuilding their own houses on 

site, sharing construction materials from local governments and NGO donors. Former self-built 

wooden multi-story houses, with brick walls on the ground floor were weak against earthquakes, but 

popular as fast, cheap, and with ground floor space. Surveys show houses in Northern Thailand are still 

very likely to collapse in a large earthquake; NGOs are now supporting education of residents, local 

craftsman and local government about safe construction. Results of negotiations within local  

government and community demonstrate improved processes and results for residents’ recovery. 

 

2008 Kosi River floods in Bihar and 2001 Gujarat earthquake in India in August 2008, flooding of the 

Kosi River in Bihar State, India, affected over 3 million people, damaging more than 220,000 houses 
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and cattle and crops in 1000 villages. Along with an owner- driven housing reconstruction collective 

(ODRC), the state government worked to develop a locally appropriate reconstruction program with a 

two-stage strategy including social, technical, and financial support: 1) piloted in two settlements and 

2) revised and up-scaled. Seven years post-flood, rebuilt houses in pilot settlements are occupied and 

partially replicated, yet up-scaling did not go as well. Key factors that enabled residents with robust 

housing, livelihood and quality of life improvements included: i) a locally appropriate reconstruction 

strategy addressing vulnerabilities; ii) choices proved by reconstruction program, and iii) continued 

capacity building.  

 

On January 26th, 2001 the second-largest recorded earthquake (M 7.9) hit the state of Gujarat, India 

destroying over one million houses in urban and rural areas, compounding damages from two years of 

rural drought. The Gujarat State Disaster Management Authority (GSDMA) adopted an owner- driven 

housing reconstruction (ODHR) strategy with social, technical, and financial support; CSOs could 

adopt certain areas. 15 years post-earthquake, research findings include: 1) rebuilt houses are robust, 

require low maintenance, and withstood another earthquake in 2006, 2) continued capacity building 

during response; and 3) continued local presence of CSOs. Longer term recovery was hindered by the 

lack of: equipment to build rammed earth walls and options of construction materials. 

 

1995 Great Hanshin Awaji (Kobe) Earthquake and 2011 Great East Japan Earthquake in Japan On 

January 17, 1995, the Great Hanshin Awaji Earthquake struck under Kobe City. The first large urban 

earthquake since World War II, housing reconstruction polices set Japan’s standard government-

driven housing recovery. Support focused on provision of Disaster Recovery Public Housing, 

government-subsidized rental housing, lacking support for other housing recovery options. Public 

Housing is strong for earthquakes, but relocation processes to temporary and then permanent housing 

caused problems for mental and physical health and community connections. 

 

The March 11, 2011 Great East Japan Earthquake was the largest earthquake ever recorded in Japan, 

causing a tsunami that killed more than 18,000 and a nuclear meltdown. Housing recovery included 

subsidies for house owners. For tsunami risk, as part of large-scale residential relocation, residents 

could sell former land, then rent or buy new lots in highland area to rebuild. Disaster Recovery Public 

Housing included both multi-family apartments and single family detached housing. Ten years after the 

disaster, the public infrastructure and the location of houses has reduced tsunami risk, however there 

may be other impacts on the long-term community sustainability from large-scale relocation. 
 

CONCLUSION 

While these countries vary greatly in terms of economic development status, governance capacities, 

geographic location, hazard exposure, vulnerabilities, and cultural contexts, their differences also 

provide an opportunity to identify patterns or common themes for ‘successful’case studies in regards to 

longitudinal outcomes and impacts, be it participation, livelihood generation, security of land/housing 

tenure, improved awareness and knowledge of safe construction practices , civil society or community 

building.  

 
Keywords: housing recovery, community-based, disaster reconstruction, long-term recovery, resident 

participation 

 

 

 

 

 

 



  

Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 
 

158 
 

Paper ID: 4176T. Iwata et al. 
 

RESEARCH ON REPAIR OF WOODEN EMERGENCY TEMPORARY 

HOUSING BUILT BY LOCAL CONTRACTORS AFTER THE GREAT 

EAST JAPAN EARTHQUAKE 
 

TSUKASA IWATA1, EIJI HARADA 2, ELIZABETH MALY1, 
1 IRIDeS, Tohoku University, Aramaki Aza Aoba 468-1, Aoba ku Sendai, Japan, 

 2Faculty of Architecture, Tohoku University 

maly@irides.tohoku.ac.jp. 

 

 

BACKGROUND AND PURPOSE 

The Great East Japan Earthquake caused enormous damage mainly on the Pacific coast of Japan. In 

Fukushima Prefecture, 6,639 out of 17,143 temporary housing units provided were supplied by local 

contractors; the others were provided through more standard process in Japan of using the pre- 

fabricated builders association. By using this the selection criteria for local contractors, temporary 

wooden housing that they supplied played a significant role in regional redevelopment after the disaster. 

In addition, as temporary housing provided after the Great East Japan Earthquake has been used for a 

much long time than the design period, deterioration is progressing mainly around the wooden 

foundation. Therefore, it is important to construct temporary housing in anticipation of long- term use in 

the event of a large-scale disaster that may occur in the future. 

 

The purpose of this study is to clarify issues in constructing wooden emergency temporary housing that 

can be used for a long period of time. Towards this goal, the study focused on the repair of wooden 

emergency temporary housing constructed by Fukushima Prefecture by local contractors after the Great 

East Japan Earthquake, and clarified the types and number of repairs, and factors. 

 

METHODS 

First, we confirmed the floor plans, specifications, and proposals of the wooden emergency temporary 

housing constructed using the system of the local contractor recruitment after the Great East Japan 

Earthquake, and clarified their architectural features. Next, based on the "Record Ledger for Repairs" 

provided by Fukushima Prefecture, the number of repairs was aggregated and analyzed to understand 

which items were frequently repaired, and causes of the repairs was confirmed by interviewing 

construction companies 

 
RESULTS 

Building repairs are categorized into: rain leaks; interior/exterior connections; interiors; and exteriors. 

Fig. 1 shows the probably of each type of repair (number of repairs relative to the number of units) by 

year between 2012 to 2017. The probability of repairs for wooden temporary housing built through 

local recruitment was higher than that of standard pre-fab temporary housing, and tended to be high for 

leaks (21.8%) and exterior (42.9%), and low for interior and exterior (13.8%) and interior (10.5%). 

Building repairs were categorized in more detail to understand items frequently repaired. For the local 

recruitment, there were more cases of "rain gutter-related" (7.36%) and "windbreak room" (8.54%) for 

leaks; "entrance" (5.73%) and "key" (3.91%) for interior and exterior connections, and "folding wall" 

for interiors. For exterior repairs, there was a high tendency of "folding doors" (2.99%), "ramps/steps" 

(21.41%), and "deck " (8.22%). Table 1 compares the total number of repairs and probability of repairs 

from 2012 to 2017 for standard pre-fabricated temporary housing and wooden temporary housing built 

by local contractors. 
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Fig. 1 Probability of building repairs (2012-2017) 

 

Table 1 Number and probability for each type of repair 
 Standard pre-fabricated 

temporary housing 

Wooden temporary housing, local 

recruitment 

Number 

of Repairs 

Frequency Nubmer of 

Repairs 

Frequency 

Rain 

Leaks 

Related to rain 

gutters 

257 2.85% 505 7.36% 

Windbreak 

vestibule 

516 5.72% 586 8.54% 

Other room 140 1.55% 257 3.75% 

Interior 

or 

Exterior 

Connecti

on 

Entry 131 1.45% 393 5.73% 

Window 36 0.40% 51 0.74% 

Room interior 31 0.34% 73 1.06% 

Key 78 0.87% 268 3.91% 

Interior Folding door 302 3.35% 205 2.99% 

Floor 66 0.73% 118 1.72% 

Ceiling 99 1.10% 85 1.24% 

Wall/pillar 77 0.85% 127 1.85% 

Tatami mat 39 0.43% 95 1.38% 

Exterior Ramp/steps 1120 12.42% 1469 21.41% 

Deck/bench 164 1.82% 564 8.22% 

Roof 163 1.81% 255 3.72% 

Exterior walls 15 0.17% 282 4.11% 

Foundation 154 1.71% 188 2.74% 

Handrail 47 0.52% 197 2.87% 

 

CONCLUSION 

In the future, in order to provide wooden emergency temporary housing that can be used for a long 

period of time, it is effective to incorporate a windbreak room with steel exterior, and make the 

foundation concrete. In addition, after the Great East Japan Earthquake construction specifications were 

based on the idea of two years occupancy, and extremely short time for construction, about 40 days, 

which resulted in lower construction standard. Therefore, it may be necessary to extend the construction 

period from the current 40 days for an additional 2 to 3 weeks. 
 
Keywords: wooden temporary housing, housing repair, local resources, Great East Japan Earthquake 
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BACKGROUND 

The importance of both housing recovery and education recovery is well understood in the field of 
disaster research. Holistic idea of community recovery currently supported, including in the Sendai 

Framework for Disaster Risk Reduction (SFDRR), which also mentions schools and housing. However 

there has little research that considers the mutual impacts of housing recovery on education recovery, as 
well as the inverse, of how education recovery shapes household decision-making. The authors have 

been considering these themes separately and together in previous research in the Philippines, Nepal, 

and Japan, and this paper will begin to apply this framework to the context of Palu City and surrounding 

areas almost three years after the Central Sulawesi earthquake, tsunami, and liquefaction of September 

2018. 

 

The 2018 disaster destroyed more than 68,000 houses and 2,700 school buildings in Palu City. Most of 

the destroyed houses in Palu City were generally concentrated in the coastal zone across Palu Bay, due 
to tsunami, as well as in Balaroa and Petopo sub-districts (kelurahan) due to the liquefactions. Total 

destructions were mostly observed in those areas and quickly the city government designated the coast 

of Palu City and the two liquefaction sites as a red zone that could not be redeveloped onsite and pledged 

to have six relocation sites across the city (Table 1).  
 

Involving large scale residential relocation away from areas with land damage, recovery after the Central 

Sulawesi Tsunami is complex. The typical challenges of combining various recovery projects, funding 

sources, and mechanism provide timely construction new collective housing settlements and individual 
housing relocation vis-à-vis onsite housing repairs clearly observed. Furthermore, facing various 

challenges, including land acquisition, implementation of recovery projects has been significantly 

delayed. 

 

PURPOSE 
This study attempts to understand the progress of housing and education sector recovery in the relocation 

sites in Palu city. Furthermore, it seeks to understand the extent of effort to integrate housing and 

education sector recovery as well as the perceived benefits of such integration, if any, from the 
perspective of the recovery providers and the affected communities as the beneficiaries.  

 

Drawing primarily on a review of reports, documentation, news articles, as well as academic literature, 

this research first sets out to clarify the damage from the disaster and status of plans for permanent 
recovery in the housing and education sectors, respectively. Then, the paper will give an overview of 

the recovery timeline until now, and the current situation of education and housing recovery as of mid-

2021. The paper explore the evaluation of the implementation of various projects, and the current 

challenges. Finally, potential mutual impacts of school and housing as part of community recovery are 
explored. 

 

METHODS 
This study is mostly based on review processes and progress of recovery in Central Sulawesi. This paper 
draws from previous studies, literature, publicly available project reports, as well as the authors’ past 

work and response/recovery experiences in Central Sulawesi. Based on this foundational analysis, future 
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research will draw on perspectives of stakeholders from government agencies, NGOs, development 

partners engaged in recovery projects, as well as community leaders in Palu city, to gauge process of 
planning and implementation of post-disaster housing recovery. 

 

RESULTS 
Upon post-disaster needs assessment, it was found that in Palu City a total of 5,233.98 Ha or 13% of the 
city areas are eligible for redevelopment projects and specifically, 2,686.36 Ha eligible for housing 

redevelopment, i.e., those outside of the forbidden zones. In general, planning coordination and 

orchestration of housing recovery projects becomes a challenge. Anecdotal evidence suggests that only 

52% temporary shelter were filled in by the internally displaced population (IDPs) and potentially affect 
the transition to permanent housing due to impracticality on mobilization, absence of living cost 

assistance absence, uncomfortable conditions, lack of clean water, and that some IDPs have 

reconstructed their houses. Furthermore, it seems that the local government also does not prioritize 

education as its main aspect as part of the assistance in temporary shelter locations in Paly city and 

resulted in education-continuity being one of the concerns of the IDPs due to the absence of educational 

facilities in the shelter as well as the effect of the disaster to the IDP’s livelihood. In addition, two years 

after the disaster, the COVID-19 pandemic also affected the communities in Palu city, with the effects 

include increased stress level of the communities living in temporary housing in Palu: losing jobs, 
decreasing income, no job vacancy, reduced government assistance, and uncertainty over the end of the 

pandemic. 

 

Table 1. Relocation zones in Palu City 

No Relocation areas 

Area 

size 

(Ha) 

Target of # 

houses 

construction  

Brief of profile of the reconstruction 

efforts 

1 Tondo relocation site, 

nearby Tadulako Univ.  

45 1,468 Land clearing and housing 

development by various entities, e.g. 

NGOs, intergovernmental agencies, 

non-affected local governments 

2 Talise relocation site 2 

 

62.38 2,038 Land clearing by Min. of Public Works, 

housing constructions by several 

NGOs, Palu City government. 3 Talise relocation site 3 56.12 2,226 

4 Duyu relocation site 38.6 1,012  

Land clearing by Min. of Public Works 

and housing construction by Palu city 

government. 

5 Balaroa relocation site 4.6 127 

6 Petobo relocation site 115  

 

CONCLUSION 
Based on the initial understanding to the field, it seems that relocation sites in Palu city have not yet 

developed an integrated approach of housing and education support as part of the community recovery. 

This is despite that at the site planning processes most of the relocation sites include the community 

infrastructure investment, including school buildings construction. Nevertheless, further consultation 

with the community leaders and project managers of relocation sites will be undertaken to test whether 

recovery actors recognized the importance of post-disaster coordination of housing and education as 

well as whether there are initial findings to confirm its existence for improving the quality of life of IDPs 

relocated to the relocation sites in Palu City.  
 

Keywords: housing recovery, education recovery, relocation, long-term recovery, resident participation 
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BACKGROUND 
The National Disaster Management Agency (NDMA) performance has many challenges, especially 

technical capacities in disaster risk management (DRM) and disaster risk reduction (DRR). These 

performances are required knowledge for continued innovation, education and understanding of 
emerging hazards [1].  

 

The limited or no resources are committed for KC in NDMA. It is needed to assess the KC Process to 

serve as a window of opportunities to strengthen the growth of NDMA for timely and efficient DRM 
and DRR implementations. KC is in tandem with the Sendai Framework for Disaster Risk Reduction 

(SFDRR) as a guiding tool for DRM/DRR, which mentioned that informed decision-making and 

coordinated action entail reliable knowledge. Priority 1 of understanding disaster risk relates to 

knowledge links to information and knowledge creation [2]. Reliable knowledge would help NDMA 
leadership attain the vision and the successful implementation of KC after the assessment. 

 

PURPOSE 
This research aims to assess the KC process of knowledge management for DRR in NDMA. The KC 
process is based on the SECI (Socialization, Externalization, Combination, Internalization) model.  The 

SECI model is proposed by Nonaka et al., that the interaction of tacit and explicit [3].  

 

METHODS 
The research adopted a qualitative case study and content analysis approach to analyze the data using 

Voyant tools looking at the subject and concept of the KC SECI process in NDMA. This method is used 

to assess because it gives the researcher the ability to comprehend the informant's perspectives. During 

this process, the validity and reliability of the data were considered. Detailed interviews through Google 
form questionnaires and online WhatsApp call employed with open-ended questions targeted five staff 

informants from NDMA and eight partner institutions with one informant from each. These 

questionnaires were sent through email to the informants to enhance and facilitate the data collection.  

Tabel 1. Research Informants 

No Institution Informants 

1 NDMA 5 

2 Gambia Red Cross Society 1 

3 National Environment Agency 1 

4 Gambia National Nutrition Agency 1 

5 Gambia Bureau of Statistics 1 

6 Ministry of Health & Social Welfare 1 

7 Ministry of Agriculture 1 

8 Village Development Committee 1 

9 University of the Gambia 1 
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RESULTS 
The SECI unearthed NDMA strengths, weaknesses, opportunities, threats, and lack of leadership support 
and commitment for KC with no or limited resources budgeted for growth. Fear factors in building 

capacities would lead to coup d'état of positions by juniors who acquired knowledge and new knowledge 

for a competitive environment. The bureaucracy also a challenge in operations and the overall 

administrative management. Disaster risk management requires sufficient understanding and knowledge 
creation for the institution's procedures and implementation. 

 

CONCLUSION 
The assessment highlighted the underlying factors and explored issues affecting the current condition of 
KC in NDMA and partner institutions. The KC process on SECI has been unnoticed and uncoordinatedly 

implemented in NDMA "Happy Corner" with experiential knowledge and the National Platform for 

DRR. The leadership is very weak with frequent consultation to the vice president's office. This leads to 

bureaucracy in operations, implementation, and frequent changes of leadership. 

  

Keywords: knowledge; knowledge creation; SECI; NDMA; Leadership 
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BACKGROUND 

On December 2004 a massive earthquake followed by series of tsunami caused around 165,000 people 
died in Aceh and Nias of Indonesia [1]. As the coastal area, Peukan Bada was heavily damaged by the 

tsunami in Aceh Besar District. In Addition, the catastrophe created a huge loss about 54 percent of total 

population from its 2004 approximately 18.000 people [2]. 

 
Based on a large number of victims caused by the Indian Ocean Tsunami 2004, it should become the 

lesson learned for Disaster Risk Reduction agenda. In line with the Sendai Framework, which requires 

reduce global disaster mortality by 2030, The actions should be made to enhance disaster resilience, 

reduce disaster risk, and losses [3]. Disaster Risk Reduction (DRR) is the responsibility for everyone. 
The society who lives in the vulnerable area must be prepared their selves with disaster knowledges, 

based on experiences or lesson from their elder people who might affected by similar occasion in the 

past.  

 
Disaster Risk Communication (DRC) is vital because the method of informing the community about the 

potential hazards and disasters in the area where they are living. Risk communication has a significant 

effect on how the community defines hazards and react during disaster wisely. [4] 

Women play a critical role in disaster risk reduction in society, which is inextricably link to the nature 
of women, who are more careful and attentive than man. Women have a better ability and knowledge to 

survive and about environmental resources and ecosystems.[5] 

 

In Acehnese culture, the women who is a mother have crucial role in family, particularly in providing 
lessons and teachings all about life for the family member. In the case of Aceh, Mother, who survived 

from the tsunami of 2004, will be the perfect to be a risk communicator, a person who inform people 

about the potential hazards related to a particular event, on transferring experiences how to survive 

towards the disaster. 
 

This study aims to determine how effective the role of mothers as a risk communicator on transferring 

the lesson learned to family, in order to strengthen the DRC from the grassroot levels of a community 

in disaster-prone areas, it will be necessary to examine these role issues. The study will be conducted in 
Peukan Bada, which was significantly impacted by the tsunami on 2004. 

 

PURPOSE 
This study aims to determine how effective the role of mothers who formerly tsunami survivor in Peukan 
Bada as a risk communicator to their family member regarding the potential hazards of tsunami that 

might occur in future. It is important to know the role of mothers as risk communicator since it can be 

used in as communication approach on DRR agenda to increasing the awareness and understanding of 
people in grassroot levels. 

 

METHODS 
Analytical methods, by using descriptive-analytic approach to explain the results of primary data 
collection through the explanatory sequential research design. In the initial stages, this study conducted 

using a survey questionnaire to 50 people. The respondent selected by using a purposive sampling 
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technique. The respondent's specific requirements is mother and had spent their entire life in Peukan 

Bada sub-district as well as affected by the tsunami 2004 there. 
 

Further, data will be collected by using interview method with multiple respondents randomly chosen, 

the purpose was to get better understanding and comprehensive perspective from previous answer. At 

the end, the data will be analyzed to figure out the effectiveness of the mother's role as a risk 
communicator in the family. 

 

RESULTS 
In ideal situations, with all of their experiences and a prominent role in the family, the mothers as risk 
communicator can bring better impact to enhancing the awareness and insight to disaster issues for their 

family. 

 

However, the findings of this study show that mother’s role as risk communicators at the family level in 

the Peukan Bada has not been particularly successful. The level of education and lack of knowledge and 

understanding of tsunami and the concept of DRR were main reasons for the mother unable to perform 

their role as risk communicator effectively in their beloved family member 

 

CONCLUSION 
This study discovered that the role of the mothers as a risk communicator in the family has not been 

appropriately optimized. If, these mothers effectively role in communicating their experiences and 

lessons learnt from the tragedy, it will bring better impact to enhancing the awareness and insight to 
disaster issues for their family as well as strengthening Disaster Risk Reduction in Society. 

 

Keywords: Tsunami, Risk Communicator, DRR, DRC, The role of Mothers  
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BACKGROUND 
Categorized as small islands, Sebesi island often characterized as vulnerable where its communities 

isolated and marginalized. The island has been impacted by volcanic eruptions which led to tsunami in 

a different scale, where in 1883 claimed 36000 lives, subsequently in December 2018 took one victim. 

Some island communities succeed in pertaining memory of tsunami through oral tradition, the people of 
Simelue island maintain Smong, a local knowledge about tsunami 1907 that orally transmitted from one 

generation to other that safe people of the island during the December 2004’s tsunami. However, even 

though victims of the December 2018 tsunami in Sebesi island very low in number, the memory of 

tsunami 1883 relatively not strong among Sebesi’s inhabitant. In fact, the Sebesi island is nearest island 
facing Krakatau area. We argue, fading of collective memory of 1883’s Krakatau eruption, due to three 

reasons, e.g. regularly of volcanoe activity that make people are adapting, no one survive from tsunami 

1883 and activity of local tourism that make eruption is not a risk. 

 

PURPOSE 

This paper aims to explore why the Sebesi communities fail to maintain the disaster memory of 

devastated tsunami of 1883 and how new knowledge of tsunami is rising through the recent tsunami 
 

METHOD 

To build an understanding the way in which the Sebesi forgetting their past disaster, this paper uses oral 

history framework and archival studies through longue durée approach to analyses the structures—both 
environmental structures and socio-politic and cultural structures—that play roles in the disappearance 

of disaster memory.  

 

RESULT 
The study revealed that none of survivor during its catastrophic tsunami in 1883 and repopulation of this 

island occurred only after 1940s. This resulted to the formation of community without disaster memory.  

 

CONCLUSION  
The absence of calamities event for 138 years and eruptions of Anak Krakatau considered as normal 

condition show their lack of memories on disaster. Only after the 2018 tsunami, the community of Sebesi 

Island began to aware that there are hazards among their environments. Uncovering the the fading of 

disaster memory in Pulau Sebesi elucidates lessons to pursue resilient development trajectory on the 
island.  

 

Keywords: disaster memory, forgetting, tsunami, Sebesi communities, oral history.  
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BACKGROUND 
The mechanism of earthquake source is one of the important parameters in understanding the 

characteristics of an earthquake source. The earthquake mainshock that happened at the Padang Lawas 

Regency and South Tapanuli Regency on April 30, 2020 caused some damage to houses, schools and 

mosque, especially in the South Tapanuli Regency. BMKG released first information that the earthquake 
was 1.17N, 99.53E, 24 kilometers northwest of Padang Lawas, North Sumatra, at a depth of 10 

kilometers, Thursday (30/4/2020) at 15.20.25 WIB with a magnitude of 5.6. 

 

The earthquake parameter update from the BMKG for the Padang Lawas earthquake is the coordinates 
of the epicenter 1.17N and 99.46E with a magnitude (Mw) of 5 and a hypocenter depth of 10 km with 

origin time 15.20.26.208 WIB. Information on the earthquake focal mechanism has been provided by 

several institutions but shows different results. Therefore, it is necessary to determine a focal mechanism 

using data from the nearest seismic station with good azimuth coverage. 
 

PURPOSE 
The purpose of this study is to determine the focal mechanism of the Padang Lawas earthquake 

mainshock on April 30, 2021 and determine the fault nodal plane that best suits for local tectonic 
conditions. 

  

METHODS 
We used moment tensor inversion method by using waveform velocity data from the BMKG 
miniregional station seismic network installed in 2019 and located close to the epicentre, namely TTSM, 

PLSM, LTSM and RRSI. We also used velocity model from AK135. In this study, we appllied filter 

technique by use a butterworth bandpass filter with a lower limit of 0.05 Hz, an upper limit of 0.10 Hz 

and a cut frequency of 0.13 Hz. 
  

RESULTS 
The result of the moment tensor inversion shows the variance of the observation and calculation data is 

0.3824. The results of the earthquake source parameters show that the Nodal A plane with strike/dip/slip 
values is 100.1/88.3/7.5 and the Nodal B plane with strike/dip/slip values is 9.9/82.5/178.3. The value 

of Seismic Moment (Mo) is 0.4653E+17 Nm or Mw 5. 

  

CONCLUSION 
Based on the distribution of aftershocks and the mechanism pattern of the Tapanuli earthquake source 

on April 30, 2020, it is consistent with the nodal plane A. The mechanism is in the form of a strike-slip 

fault and corresponds to the movement mechanism of the Sumatran fault system in the Toru segment. 

The tectonic conditions in the southern part of Padang Lawas Regency and South Tapanuli Regency are 
classified as active so that the government and society need to be aware and take mitigation efforts 

against the impact of the next earthquake in the future. 

  

Keywords: momen tensor inversion; waveform; BMKG miniregional station; strike slip. 
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BACKGROUND 

Relocated settlements cause by Merapi Volcano eruption has been inhabited since 2012. Despite the 
adequate facilities, the land and house are not enough to accommodate the additional family members. 

Meanwhile, the initial land could not be inhabited because it is located in a disaster-prone protected area. 

Adapting to the condition, the community has made several improvements in the physical condition of 

the permanent settlement. 

 

PURPOSE 

This study aims to determine the community's strategies in the Karangkendal and Plosokerep 

resettlement area in developing their dwellings. The observation includes the community's methods in 
enhancing the existing housing and its funding strategies in developing housing in general. 

 

METHODS 

This study employs a case study approach. The data collected through observation and in-depth 
interviews with the head of the family or the head of the local hamlet. Applying purposive sampling, 

fourteen respondents observed with the following criteria:  

a. A family who was relocated after the eruption of Mount Merapi in 2010; 

b. Having four or more family members; 
c. Permanent dweller. 

The next stage observes specific changes both inside and outside the residential area. For instance, 

physical changes, funding support, construction process, and post-construction adaptation that the 

residents did. 

 

The data obtained in the observation process was analyzed using descriptive analysis to determine the 

existing resettlement improvement strategy, housing preferences outside the resettlement area, and 

financial strategy. The existing improvement strategies consider as the pattern of resident's adaptation 
to develop the area since 2012. Meanwhile, the housing location preference outside the resettlement area 

could be analyzed to find the desired location for the community. Moreover, financial strategies are 

explored to determine community effort to obtain funding for housing reconstruction. 

 

RESULTS 
The residents conduct several housing improvements after occupied the permanent settlement in 2012 

or 2013. The development based on resident's dissatisfaction or fulfilling the needs of each household. 

Since 2012, at least the residences in the two permanent settlements renovate their house. For instance, 

they were plastering the walls and adding floors. 

 

Although several respondents felt that the permanent settlement is acceptable, some desired to develop 

their house. Based on the interviews, several reasons have been collected. First, the housing development 
occurs because of the increasing number of family members, due to additional children or family 

members who are married. In consequence, they need more space in the house.  
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Regarding the questionnaires, the residents living in the permanent settlement have a different 

perception. Half of the Karangkendal residents assume that the existing building materials are 
inadequate. Meanwhile, the residents living in the Plosokerep are not concerned about this, but they 

mostly complain about the limited space in the house. Although the Plosokerep permanent settlement 

residents accept the current condition, a few remain to complain that the settlements and social 

infrastructure are inadequate in the two shelters. 
 

Existing Residential Development Strategy 

The development of existing housing is the main choice for the community in both the Karangkendal 

Huntap and Plosokerep Resettlement. This signifies that the community accepted the permanent 
settlement as their living place, prioritizing to develop the settlement rather than building the new one 

outside the shelter. Moreover, economic factors become one reason most of the residents work in the 

tourism and agricultural sectors. 

 

Considering the interviews, most residents remain living in permanent settlements because of the limited 

funds to build another house to settle. All residents of Karangkendal cannot live in their initial village 

because they located in disaster-prone areas. In addition, after more than five years of occupancy, the 

community have a sense of belonging to the permanent settlement. Adaptation to daily activities and 
livelihoods has been successfully conducted. One community even has a strategy to buy a neighbour's 

land to widening their ownership. Meanwhile, a few residents choose to buy land and build a new house 

because they want to be safer from the threat of the disaster. 

 
Since 2012, the community has made many modifications to their permanent residence. Respondents 

have made at least one modification to their permanent occupancy. The development pattern of 

community shelters in the early days of inhabiting is more about modifying the walls and appearance of 

the dwelling. In the beginning, the shelter wall was still in the form of an unpainted and unpainted brick 
wall. At the beginning of the occupancy, the community modified their dwellings by repainting and 

painting their houses. 

 

The process of developing permanent community housing is carried out in stages. In the early stages, 
almost all respondents modified the existing look of the shelter, such as painting the walls, painting and 

adding ceilings. Over time, several modifications were also made, such as adding terraces, rooms, 

modifying the kitchen, adding warehouses, to adding floors according to the abilities and needs of the 

community. The community's building renovation is not carried out at once, but gradually, this is due to 
financial factors because they do not have much money to develop their dwellings. 

 

Some residents still want to increase some spaces in the shelter, such as toilets, terraces, rooms, and add 

floors in the next future. They want to renovate because several shelter parts need to be replaced, such 
as the floor and roof. It could be concluded that the community's pattern is that they want to maximize 

the ground floor of the permanent residence first; if the ground floor is maximized, then the community 

will then add floors to meet the community's needs. 

 
Communities living in Karangkendal and Plosokerep Huntaps have the same method of utilizing their 

saving for reconstruction. On the other hand, some residents sell their assets, cattle, to develop the house. 

A small number of others also carry out development by taking loans to banks or financial institutions. 

Residents take this option with assets as collateral or people who become employees with fixed income. 
 

Considering the residents' strategies, the government could develop a special revolving fund for the 

community who need financial support. In the next 5-10 years, more household needs housing 

development due to the increasing family members. The revolving fund is also an appreciation for 
residents who continue to live in the shelters and do not return to their initial village. In consequence, 

the sustainability of the people who live in the shelters could be maintained. 

 

CONCLUSION 
Based on the analysis, most of the community in the Karangkendal and Plosokerep resettlement area 

prefer to develop their existing dwellings. Although several residents consider leaving the resettlement 
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area, most of them remain to choose to develop the existing place. The main reason is that building a 

new house requires buying land and construct a new building which needs a lot of money. 
 

The community's financial strategy in developing housing is limited to their saving. This condition needs 

to be considered because the community demands external support. For instance, the government 

provides revolving funds or building a coop that effectively supports housing improvement. 
 

Keywords: housing; resettlement; resettlement development 
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BACKGROUND 
Coastal properties exposed to both the ocean breeze and the shallow groundwater that contain salt 

substance, commonly resulting in rising damp and salt attack phenomena, particularly on concrete and 
masonry walls. Paint discoloration, peeled off paint and plaster, and also the presence of moss, the 

crystallization of salt along with the plaster to crumble on walls, are the most common appearances of 

the walls infested with combined salt attack and rising damp. Factors that influence the height of 

capillary impact or rising damp on masonry wall depend on material properties (wall thickness and 
porous material composition). Evaporation is also an important factor in rising damp which include the 

factor that may control it, including the temperature, humidity, air movement and surface condition of 

the wall. If left untreated, they can cause extreme damage to the structure of buildings, particularly to 

both brick and mortar [1], [2]. Several studies on the effect of rising damp and salt attack have been 
conducted to investigate the strength decay of building structures, mostly for historic buildings located 

at the coastal humid areas [2], [3], [4]. In the event of tsunami, the phenomena of rising damp and salt 

attack have become an escalated issue to those houses situated within the tsunami inundation areas. Such 

phenomena persistently present even after more than a decade post-tsunami event. 
 

PURPOSE 
The present study investigates the controlling factors causing the persistent and escalating rising damp 

and salt attack to the houses exist in the tsunami-inundated coastal areas. We present the distribution of 
salt attack and rising damp effects on the post-tsunami housing in Banda Aceh, Indonesia, one of the 

most devastating coastal areas affected by the Indian Ocean tsunami in 2004. The results of the study 

will eventually contribute to better understanding on the long-term and persistent growing problems 

derived from tsunami inundation events.    
 

METHODS 
In 2020 we collected samples of geographically tied photos of 46 houses observed to have been infested 

with rising damp and salt attack, and 44 samples of shallow well water to measure the level of salinity, 
which location were within the 2004’s tsunami-inundated areas in Banda Aceh city. The sample of the 

shallow wells water were obtained at the proximity of the locations of those obtained in the early post-

tsunami (2005), for comparison. The controlling factors of the persistence and escalating rising damp 
and salt attack phenomena in the coastal area are analyzed using the Pearson’s correlations between the 

distance of the rising damp infested houses location and the distance from the coastline, also between 

the water salinity samples, both of 2005 and 2020, and their distances from the coastline. 

 

RESULTS 
The sampled houses are relatively well-distributed across the proximity of the water salinity sampling 

areas within the tsunami-inundated zone. The result shows that there are strong positive correlations 

between the rising damp infested houses locations and their distance from the coastline (0.60), and with 
the 2005 post-tsunami salinity samples (0.49). On the other hand, weak positive correlation found 

between the infested houses with the 2020’s water salinity (0.19). Additionally, the rising damp heights 

on the walls are relatively high (above 1.5 m) in any location within the tsunami inundation boundary. 
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This indicates that the post-tsunami rising damp to houses may have been controlled by the tsunami 

inundation areal coverage, despite their distance to the coastline. The tsunami inundation and inland 
deposition are inherently brought about high concentration of salt to the soil and groundwater, and will 

eventually inducing the rising damp and salt attack to building structures by a combined capillary 

pressure and evaporation in the coastal environmental setting. Despite the water salinity may have not 

been a direct controlling factor in the growth of rising damp and salt attack in a long time after the 
tsunami, nevertheless, the entrapped salt substance in soil brought by the tsunami inundation can be the 

main controlling factor. 

 

CONCLUSION 
Rising damp and salt attack phenomena are common problems to the coastal properties, and have been 

studied in many coastal settings worldwide. However, such phenomena have never been thoroughly 

investigated for the case of post-tsunami affected coastal areas. This study investigates the controlling 

factors causing the persistent and escalating rising damp and salt attack to the houses exist in the tsunami-

inundated coastal areas. The tsunami inundation areal coverage and salt-substance inundation materials 

may have been the two main controlling factors causing the rising damp and salt attack phenomena in 

the tsunami-inundated coastal areas. Soil salinity distribution over both preserved tsunami deposits and 

non-tsunami deposits should be further investigated to support these preliminary findings of the rising 
damp and salt attack phenomena on house buildings in the post-tsunami coastal settings. 
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BACKGROUND 
The knowledge of the community is very decisive for taking action on disaster management and disaster 

preparedness. In preparedness planning, it is necessary to know in advance the types of hazards that will 

occur in an area, for example, environmental hazards such as flooding; landslides, geological hazards 

such as tsunamis; earthquakes; and volcanic eruptions. Efforts to increase public knowledge about 
disasters require a disaster education curriculum that is designed systematically and can be implemented. 

 

PURPOSE 
This study aims to (1) examine the disaster education curriculum in higher education in Indonesia, (2) 
evaluate the implementation of disaster education through general courses (MKU) in higher education. 

 

METHODS 
This research uses a literature study. The data is obtained from the analysis of the content of the disaster 
education curriculum document in higher education [1]. In addition, data is also obtained from student 

learning outcomes in universities.  

 

RESULTS 
The results show that the learning outcomes of disaster education in higher education are: (1) 

understanding the basic principles and paradigms of disaster management in Indonesia, (2) being able 

to understand the theoretical basis of disaster risk analysis, (3) being able to analyze a disaster case from 

various perspectives. science (multidisciplinary), and (4) understand the relationship between disaster 
and the environment. In addition, the courses taught aim to provide students with insight and introduction 

to the basic principles of disaster risk reduction and their relationship to environmental conditions in a 

potentially disaster-prone area. The main focus in the lecture material is an understanding of the 

important elements of disaster risk reduction that must be taken into account in sustainable development 
planning in disaster-prone areas (can focus on the most dominant disaster) and experiencing 

environmental damage, including the issue of climate change. While the implementation of disaster 

education in higher education can be said to be very effective, it can be seen from the classical 

completeness in learning that is 95%. 
 

CONCLUSION 
Thus, disaster education, including efforts to improve the quality of disaster management, is 

indispensable [2], [3]. The preparation of the disaster education curriculum in higher education is 
expected to be carried out on an ongoing basis to prepare the younger generation who are aware and 

ready to face disasters [4]. Sustainability of disaster education curricula in higher education can 

contribute to sustainable community resilience through the use of concepts, methods, and tools in 

disaster management such as risk and capacity assessment, preparedness and contingency planning, and 

land use planning. 
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BACKGROUND 
Indonesia has been acknowledged as one of countries that has the largest coastline in the world after 

Kanada and Norway. Situated between Australia plate, Pacific plate, and Eurasia plate has made the 

country prone to disaster. There were 3.253 natural disaster happen in Indonesia during one year period 
from 2020 until 2021. It has been noted that during 10 year period from 2010-2020, natural disaster has 

caused 1.183 people died in Indonesia [1]. Indonesia National Disaster Management Authority (NDMA) 

has noted that average losses caused by disaster is 30 trillion rupiah per year [2]. Disasters has a 

devastated impact for Indonesian people not only in terms of economically but also socially and 
psychologically. Effort has been placed and policy has been implemented to reduce the risk and impact 

of disaster in order to reach the one of Sustainable Development Goals in achieving sustainable cities 

and communities. 

 
One of priority for action in disaster risk reduction that are applied by Government Indonesia is 

improving disaster preparedness to respond effectively to a disaster. However, the effort is still not 

enough and yet Indonesia is still suffering a great loss due to disasters. The disaster preparedness 

program that was available was mostly focused in technically prepare people and neglect the importance 
of psychologically prepare people to face disaster [3]. According to Tanesab (2020), regulatory system 

and policy practices of disaster risk management should be strengthened and synchronized in order to 

increase the effectiveness of disaster risk reduction in Indonesia [4]. Thus, it is important to analyze the 

disaster risk reduction policy that implement in Indonesia in order to reduce the risk of disaster and 
achieve sustainable cities and communities as state in the Sustainable Development Goals. Hence, the 

aim of this study is to analyze the disaster risk reduction policy framework applied in Indonesia and 

provide a sound recommendation for policy makers to improve the disaster risk reduction policy in 

Indonesia.  
 

PURPOSE 
The purpose of the study is to analyze current disaster risk reduction policy framework in Indonesia, 
examine whether the current policy framework has address and includes psychological preparedness for 

disaster and propose a solution for designing appropriate policy to reduce psychological impact of 

disaster. This paper presents an overview covering (1) Risk of Disaster in Indonesia (2) factors that 

influences disaster in Indonesia, and (3) current disaster risk reduction policy framework in Indonesia. 

In conclusion, a series of suggestions to address issues related to mangrove policy framework in 

Indonesia are offered.    

 

METHODS 
This research used qualitative research method through analyzing the contents of the policies and 

legislations related to disaster risk reduction in Indonesia. Indonesian legal system nowadays has seven 

layer or hierarchy which are basic constitution, general people assembly decree, Laws and Acts, 

government Regulations substitute law or Act, government regulations, presidential decrees, and 
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regional government regulations. However, this research only focuses on Acts in the central government 

level. Source of data that used in this research is policies documents as a primary data as well as other 
secondary data such as journal article and report. 

 

RESULTS 
There are 3 parliamentary laws, 4 Presidential Decree, 3 government regulations, 1 ministerial decree 
and 102 regulations that relate to disaster risk reduction activities in Indonesia. However, this study is 

only focus in analyzing 3 parliamentary laws that become the basis in all of disaster risk reduction effort 

and activities which are Act No. 24 of 2007, Act No. 26 of 2007, Act No. 27 of 2007. 

 
Laws that specifically regulate disaster relief effort is Act no 24 of 2007 concerning disaster 

management. This act describes about the core principle in disaster management; aim of disaster 

management; the role and the authority of central government and regional government in disaster 

management; the role, function and authority of Indonesia National Disaster Management Authority in 

the central and regional office; community right and obligations in disaster management context; the 

role of international institutions in disaster management context; the scope of disaster management; 

disaster management stage and the description of action in each of the stage; the financial resources that 

support the disaster management activities.  
 

This study found in Act no 24 of 2007, disaster preparedness has become one of aspect that include in 

pre disaster stage and need to be addressed in the disaster management planning. Nevertheless, the act 

doesn’t specifically mention psychological preparedness as an integrated part of disaster management 
planning. In consequence, the disaster management planning was is focus on the technical preparedness 

for disaster and neglect the important role of psychological preparedness in reducing the psychological 

impact of disaster. 

 

CONCLUSION 
Based on the analysis of current Indonesia government legal framework that associated with disaster 

management, there are several recommendations that could be implemented to improve the effectiveness 

of disaster risk effort by specifically describe the focus of disaster risk reduction effort to not only focus 
in reducing the risk in general but also to include psychological preparedness as an integrated part in the 

disaster management planning.  
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BACKGROUND 

The COVID-19 pandemic has a major impact on mental health because it can increase the risk of panic, 

anxiety, and fear in society [1,2]. New normal conditions with various limitations require people to be 

adaptive in order to cope with stressors that arise during the pandemic. This can interfere with mental 

health and adversely affect the body's immunity.  Stress, through the nervous system involving the 
sympathetic nervous system, functions to help individuals move actively. The nerves also work as an 

autonomic motor that exit from the central nervous system in the lumbar region and the thoracic region 

in the spinal cord. In individuals who experience stress, the sympathetic system will activate various 
organs of the body to react such as the increment of blood sugar, blood pressure, muscle activities and 

metabolism which can reduce the immunity of individuals [3-5].Various efforts have been made as a 

form of controlling the spread of infection such as the application of health protocols, the concept of 

Iman (Believe), Imun (Faith), Aman (Secure), and vaccination. In addition, there are other efforts made 
by the people of Aceh through an Islamic religious approach in the form of beliefs and daily life rituals, 

namely the concept of Doa, Ikhtiar, Tawakkal, and Tawadhu in facing the COVID-19 pandemic disaster. 

This concept is related to the psychoneuroimmunology aspect which, if applied correctly, can have an 

impact in finding mental resilience [2]. 
 

PURPOSE 
The purpose of this study is to examine the approach of the Islamic concept (Doa, Ikhtiar, Tawakkal, 

Tawadhu) in facing the COVID-19 pandemic in the aspect of psychoneuroimmunology. This study is 
expected to be an insight for the society so they can be educated better through life rituals, related to 

surrounding characteristics and cultures to be easier accepted. 

 

METHODS 
This study used systematic literature review with a descriptive method using search engines from 

databases such as Scopus, Science Direct, DOAJ, Google Scholar, PubMed, SpringerLink, and Sage. 

The following research questions directed the search strategy, including: i) What is the 

psychoneuroimmunology concept in Islam? ii) How does it influence immunity? and iii) How does the 
Islamic psychoneuroimmunology approach increase mental health resilience during the COVID-19 

pandemic. To enable for a broader spectrum of literature to emerge from the searches, the databases 

were searched using the following key terms: “Islam”, “mental health”, “spirituality”, “psychology”, 

“immunology”, “COVID-19”, “psychoneuroimmunology” and “HPA axis” by adding “AND” and 
“OR” with Boolean Operator. As an inclusion criterion, this review only considered articles published 

in English and Indonesian, then discussing about Islamic concept of psychoneuroimmunology aspect. 

Articles that do not have a full access were excluded from this review. The literature search was 

conducted from April 10 to June 10, 2021. The total of 30 articles that met the inclusion and exclusion 
criteria, were included for further analysis. 
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RESULTS 

During a pandemic, people must be able to adapt to conditions of social distancing, physical distancing, 
work from home, and school from home. However, this condition raises new problems, namely 

limitations in daily activities or living in quarantine. These conditions cause distress for individuals who 

are unable to adapt. Distresses increase the risk of anxiety, anger, disappointment, frustration, financial 

problems, and stigma [5]. The most common stressors during a pandemic are fear and anxiety about the 
self-health and people around, changes in eating and sleeping patterns, difficulties of focus and 

concentration, and drug abuse [6]. The human body responds to stressors by activating molecular and 

cellular changes in the brain mediated by activation of the hypothalamus-pituitary-adrenal axis (HPA 

axis) which can elevate cortisol level. Cortisol suppresses the immune system [7]. In addition, Islamic 
concepts such as Doa, Ikhtiar, Tawakkal, and Tawadhu which are inseparable from the lives of Muslims 

can be a supporting modality in dealing with existing distress. Doa, Ikhtiar, Tawakkal and Tawadhu 

were the cultivated values in the perspective of Islam, including the people of Aceh, depicted from the 

daily religious life rituals. These spiritual activities give the tranquility upon the individuals 

psychologically. This approach is taken mainly in Islam: 1) Doa, such as a prayer to be avoided by 

disasters; 2) Ikhtiar, such as complying with health protocols correctly, sorting information, and 

maintaining a lifestyle, as well as vaccinations; 3) Tawakkal, such as accepting the situation and 

surrendering to God after doing the best we could; 4) Tawadhu, which is humbling so that we always 
stay alert of our conditions. This concept is in line with the mechanism of psychoneuroimmunology 

which explains the reciprocal effect of mind-body on immunity [8]. Islamic religious rituals have 

become the part of life, as seen in Acehnese society, including in viewing disasters as a test instead of a 

punishment that can definitely be faced so that we are out of despair. 
 

CONCLUSION 
The concept of Doa, Ikhtiar, Tawakkal, and Tawadhu during the COVID-19 pandemic is useful in 

coping with distress conditions. Spirituality and belief, as well as following health protocols 
appropriately, can suppress the body’s response to stressors so that the body’s immunity is maintained.  

 

Keywords: Islam; mind-body; spirituality; psychology; immunology; psychoneuroimmunology; HPA 
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BACKGROUND 
Flood events have been escalating in the last decade in the Kluet River, one of the major rivers in the 

South Aceh district of Aceh Province, Indonesia. The frequent flood events have made remarkable 

changes of the river morphology, in the form of changing course of river meander and formation of delta 

by sedimentation, particularly at the downstream. The Krueng Kluet Watershed have been subjected to 
human-induced land use change for a long time, including intensive deforestation for economic 

purposes. Any adverse changes occur in the watershed may have been correlation with the changes of 

the river morphology, and will potentially increase the risk of flood event in future. 

 

PURPOSE 
This study aimed to analyze the land use changes of Krueng Kluet Watershed in South Aceh District 

using the Normalized Difference Vegetation Index (NDVI). We examined the influence of any particular 

changes of land use to the increasing overland flow, thus, potentially inducing flood event. 
 

METHODS 
The land use changes were analyzed by using multi-temporal satellite imagery data of moderate 

resolution. The satellite image data series were obtained to remotely monitor the land use change over 

20 years period from 1998 to 2018. The Normalized Difference Vegetation Index (NDVI) [1, 2], was 

used in classifying the vegetation density distribution value of the Krueng Kluet Watershed. 

 

RESULTS 
The output of the study showed that there were the land use change mostly of the plantation, settlement 

and forest areas. Over a 20-years period of observation, we found that there was an increase in the 

plantation and settlement areas, while in contrary the forest area. In the period of 1998-2008 there were 

an increase of plantation area, open area and settlements/urban area to 12,825.5 ha, 59.6 ha, and 92.624 
ha, respectively. On the other hand, the forest area, bush area, grassland area and water area were 

significantly decreased to 11,720 ha, 873,450 ha, 199,247 ha, and 185,114 ha, respectively. The land use 

changes have also increased the Curve Number (CN) of Krueng Kluet Watershed, i.e, from 61.8 in 1998 

to 62.1 in 2008. Nevertheless, an improvement of CN was observed in 2018 to be 62.5.  
 

CONCLUSION 
Over the course of 20 years from 1998 to 2019, Krueng Kluet Watershed had experienced significant 
changes of land use from forest area to plantation and settlement/urban. Those changes influence the 

Curve Number (CN) Value, which determine the capability or the incapability of the land to infiltration 

of rainfall, thus, an increase of overland flow.  This study shows there is a strong indication that the land 

use changes in the Krueng Kluet Watershed is responsible for the increasing risk of flooding.   
 

Keywords: Watershed; land use change; NDVI; GIS; Curve Number 
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BACKGROUND 

Low and middle-income countries are disproportionately affected by disasters, and this is set to worsen 

as communities are exposed to new hazards with climate change. A Centre for Research on the 

Epidemiology of Disasters study found that more than 116 million homes were damaged or destroyed 
by disasters between 1994 and 2013. On average, people who reside in low-income countries (as 

compared to high-income countries), are six times more likely to be injured, lose their home, be 

displaced, or require emergency assistance. A key component of mitigating these impacts is investment 

in safer and more resilient housing – both before and after disasters. The requirement for shelter 
assistance is more pressing than ever, but the gap between aid availability and demand is increasing, 

with a projected US$15 billion shortfall in funds required to meet global humanitarian needs.  

 

Approaches to post-disaster recovery can be broadly categorised as ‘top-down’ or ‘bottom-up’. 
Traditional models are generally built around the former, where an externally driven reconstruction 

program is financed by donors and carried out by large contractors. However, this model has shown to 

often be less cost effective than locally driven approaches, and less successful amongst recipients with 
its one size fit all approach. It is also important to acknowledge that the vast majority of households will 

not receive formal housing assistance and will instead be left to self-recover. The safety and quality of 

housing reconstruction will therefore be primarily driven by households, and there is a need to 

understand how and why their recovery occurs. As humanitarian research primarily focuses on 
beneficiaries, the majority of affected populations are often excluded from study. Further research into 

this missing group is required to better inform humanitarian shelter response.  

 

PURPOSE 
While there continue to be advances and innovation in how housing support is provided, measuring the 

impacts and outcomes of these efforts continues to lack robust tools. The lack of quality assessment can 

leave organisations without the information and historical data to make informed decisions to maximise 

the impact of housing assistance projects. Habitat for Humanity’s Housing Quality Assessment (HQA) 
tool seeks to measure the quality of physical structures, workmanship, structural design against relevant 

building standards, disaster resilience, and functionality of a home. To date, the HQA has been piloted 

in Sri Lanka and Nepal. This research aims to validate and streamline the survey, expand its applicability 

in a broader range of countries and reconstruction contexts, and build knowledge of how it can be used 
to inform programming strategies. More broadly, this research seeks to use the HQA to unpack the 

motivations for household reconstruction, as well as developing an assessment of the effectiveness of 

assistance methods, such as loans, in supporting self-recovery. 

 

METHODS 

This research draws on a comparative analysis in the Indonesian context, examining recovery in Palu 

following the 2018 earthquake and tsunami as well as a longer-term case following the 2010 Merapi 

eruption and subsequent lahar flows near Yogyakarta. Randomised household surveys were conducted 
across four communities in Palu and four communities in Yogyakarta, selecting comparative groups that 

received formal housing assistance and those that did not. Two of the communities in each site were 
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recipients of high levels of formal assistance, while the other two received comparatively less assistance. 

For example, in one community affected by lahar flows after the Merapi eruption, 856 of 1300 
households were provided with housing assistance, representing a case of high external assistance. 

Communities where less than 20% of households received housing assistance were identified for the 

latter case of low assistance. Surveys captured extensive data on the design and construction of existing 

structures using the HQA, adapted to the Indonesian context. This included observations of both 
structural, such as material quality and connections, and non-structural characteristics, such as 

ventilation and cladding. Additionally, questions were also asked about financial services, motivations 

for construction, and perceptions of recovery support. These latter questions were open-ended, captured 

through audio recordings, and designed to understand participants' individual recovery experiences. 
Open-ended responses were qualitatively coded using Nvivo software. An inductive approach was used 

to identify themes across respondents. 

 

RESULTS 
Our results have the potential to shape safer and higher quality housing assistance after disaster, offering 

a comparison of both emerging and long-term outcomes. In particular, our findings may inform new 

assistance streams, such as information and technical knowledge, and how these might be combined 

with funding or materials to influence household motivations for reconstruction, in the short and long-
term. Offering one of the first temporal comparisons of self-recovery outcomes, our results contribute 

toward a gap in the current knowledge base and understanding the resources households need to reach 

appropriate housing quality in their recovery. By evaluating not only assisted recovery, but unassisted 

pathways, our findings offer new insights from within communities on the mechanisms that can enable 
more sustainable rebuilding.  

 

CONCLUSION 

As the number and severity of disasters continues to increase, so will the financial impacts of post-
disaster reconstruction. The humanitarian aid community will be placed under increasing strain to 

provide assistance to all those in need. A key component to reducing the cost of recovery will be to 

mitigate disaster risk by ensuring communities are safeguarded against hazards. Disaster risk reduction 

activities during reconstruction can mobilise political, social, and economic capital at an important 
juncture, establishing safer and more resilient housing. Considering that the majority of households will 

be left to recover autonomously, it is critical to understand their motivations and methodologies for 

increased safety and quality during reconstruction. Better assessment of existing assistance types, such 

as funding, is also critical to ensure maximum impact of the humanitarian resources. Understanding 
these factors will allow appropriate strategies to be incorporated into the humanitarian housing assistance 

projects, and result in more efficient and effective aid response post-disaster. 

 

Keywords: housing; shelter; humanitarian; self-recovery; Indonesia 
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BACKGROUND 
Population growth in coastal areas is growing rapidly from time to time. As the capital city of Aceh 

Province, this kind of population growth is difficult to avoid in Banda Aceh because it is the centre of 

government, economy and education. The major consequence of rapid population increase is the fast-

changing of land use and land cover (LULC) [1]. On the other hand, as a tsunami-prone area, the threat 
of tsunamis in the future is still possible. This condition is feared to cause the number of victims and 

losses affected by the tsunami in the future will be even greater. Previous attempts to measure 

community exposure to tsunamis were based on current conditions. This effort is deemed not enough 

for long-term mitigation strategies because the community is dynamic and continues to grow, especially 
in urban areas.  

 

Besides that, coastal areas are also vulnerable to other hazards such as sea-level rise. The sea-level rise 

factor is considered necessary because sea-level rise can exacerbate the tsunami threat [2]. Many 

research on land use projections have been carried out [3], [4], but no land-use simulation have been 

found incorporated with tsunami modelling. A tsunami is a low-frequency event, but it is most deadly 

and economical if it occurs. For this reason, long-term tsunami disaster mitigation strategies must be 

based on the dynamics of the hazard- factors and the dynamics of their potential impacts so that the 
mitigation efforts carried out are more targeted and future-oriented to support the mitigation strategy. 

 

PURPOSE 
To fill in this gap, which has not considered the dynamic nature of land use land cover changes, this 
study aims to compare how the tsunami exposure to current LULC with LULC predictions for the next 

50 years. 

 

METHODS 
This study begins with a spatial-temporal dynamic analysis of the business as usual land use land cover 

(LULC) change projection. Firstly, Markov Chain is used to simulate the changing trends in land use 

from 2011 to 2015. Then, the results of this transition role are continued to simulate land use predictions 
for 2015-2065 using Cellular Automata (CA). Both of these models are available in the IDRISI Selva 

software. There are 6 main types of land cover classifications, ponds, built-up areas, mangroves, bare 

land, urban forests and water areas. 

 
The simulated map with six types of land use is interpreted using the Manning data distribution used as 

roughness variable in the tsunami numerical simulation stage using COMCOT. Tsunami waves were 

simulated using an earthquake magnitude Mw 9.15 using 6 simulation layers with a grid size, 8.5 m x 

8.5 m and the sea level rise factor by 0.35 m. 
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RESULTS 

The study results show a business as usual scenario, and the built-up area will still develop until 2065. 
Growth tends to occur in the southern part of the city outside the tsunami hazard zone. But there is also 

the growth of built-up areas in the red zone. Although much growth is occurring in the southern area of 

the city, this area also needs attention because the sea level rise factor can exacerbate the tsunami's reach 

to the south, so the number of people affected by the tsunami will be even more significant. 
 

 
 

Fig. 1 Projected land Cover 2065 

 

CONCLUSION 
With the simulation of land use in 2065, it can be concluded that the growth of built-up areas will still 

occur until 2065. For this reason, it is necessary to implement policies by the government regarding land 

use, especially in the tsunami hazard zone 3 km from the coastline. As a limitation of our study, this 
simulation only uses a simulation scenario of land use business as usual without paying attention to the 

others driving factors that trigger land-use changes. The number of historical data maps used is also 

limited only 2011 and 2015 due to available data. However, the simulation results provide good 

information on which areas will experience land-use changes. 
 

Keywords: tsunami simulation, land use simulation, tsunami exposure, Land Use Land Cover (LULC), 

Markov Chain and Cellular Automata  
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BACKGROUND 
After the eruption of Mount Anak Krakatau, December 22, 2018, which was accompanied by a large 

landslide into the waters of the Sunda Strait, resulting a tsunami that hit the South Coast of Lampung 

and West of Banten. The tsunami waves caused casualties and damaged buildings in both areas. Banten 
become the area that had severe damage such as failure structure and infrastructure and also causing 

causalities. According [1], 437 people were death, 31.942 people were injured and 10 people were lost 

due to the tsunami in Banten. The causalities in this tsunami were caused by tsunami dragged. Basically, 

tsunami has a hydrodynamic force that can push the object. This was cause humans will imbalance when 
tsunami hit them in certain depth and velocity. It was necessary to analysis the impact of inundation 

toward stability of human body. This is important things had to analysis because of Banten is a tourism 

destination area and has a lot of tourist resorts and also regulary visited by many people. This analysis 

can be step of mitigation that will minimize of casualities when tsunami will be occurred in the future 
and able to realizing a resilience tourist area in Banten.  

 

PURPOSE 
According to these conditions, the purpose of this study is to assess the tsunami wave impact toward 
human lives due to the landslide tsunami in the west coast of Banten Province, Indonesia. This area has 

a lot of tourist destinations and resorts.  

 

METHODS 
Tunami Two Layer model was applied to simulate the landslide and propagation of tsunami [2]. The 

hypothetical landslide parameters that developed by [2] was applied as initial condition to generate the 

landslide tsunami due to Anak Krakatau eruption. The simulation results are flow depth and velocity of 

tsunami. The simulation results were validated with observations and field measurements data [1]. The 
tsunami impact toward human lives was calculated by using the human instability equation [3]. The 

Authors considered object age groups from 0 years old until more than 80 years old. The result of human 

instability equation is critical velocity (Uc) that used to measure hazard ratio (HR).  

 

RESULTS 

The results of simulation showed that flow depth of the tsunami reached 0.29-5.83 m with the tsunami 

velocity about 0.23-7.49 m/s along the shore of Pandeglang Regency. Using Aida Equation for validate 
simulation results, has K = 0,96733. The results of calculations using the human instability equation 

show that the value of human risk (HR) > 1 at flow depth of 2 m for men and women aged 0-12 years 

old and women aged over 64 years old has HR > 1, for ages 13 years until above 80 years of 0.74 ≤ HR 

≤ 0.9. Meanwhile, waves above 2 m have HR values > 1 for all ages and all genders. 
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CONCLUSION 

The results of the tsunami run-up simulation show that the distribution of flow depth is dominated above 
2 m. Using human instability equation the result show that HR will be more than 1 (HR > 1), so it was 

mean that tsunami waves occurred in Banten especially Pandeglang Regency can be classified as 

dangerous for the balance of the human body. 

 
Keywords: Tsunami; landslide; inundation; human instability; hazard 
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Fig. 3 Hazard Ration Distribution 
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BACKGROUND 
Although digital archives have long been used in education [1; 2; 3], most of the time, meaningful 

location-based information is not used for didactic purposes. The Japan Disasters Digital Archive (JDA) 
developed and operated by Harvard University’s Reischauer Institute, innovated a geolocation function 

that allows users to retrieve data on a digital map. This map function retrieves data on the specific 

location of the user (e.g., museums or disaster-affected areas) or makes apparent particular data added 

to the collections. The present study by researchers of the universities of Harvard, Princeton and Tohoku 
examines how this geolocation function may contribute to disaster education. It focuses on the sites 

affected by or representing lessons learned from the 2011 Great East Japan Earthquake (GEJE), such as 

the tsunami inundated coastal areas or museums. They test the thesis that interactive digital archives can 

enhance learning experiences and data collecting in a virtual realm, especially in times of a pandemic.   
 

PURPOSE 
The overall purpose of this study is to examine the merit of geolocation functions in combination with 

(disaster) digital archives by taking the JDA as an example. Further, the value of or problems occurring 
when using the digital archive at specific sites affected by a disaster or representing a disaster are 

investigated. Due to the ongoing Covid-19 pandemic, the research methods had to be drastically changed 

from group-based field trips and in-person interviews to virtual research methods that participants could 

follow on their own. Hence the results of this study are also expected to contribute to a better 

understanding of the use of virtual research methods in social science research. This research aims to 

not only improve (disaster) digital archives but also to contribute to disaster education and offer a 

widened experience for visitors of museums. 

 

METHODS 
According to the original research plan, several hundred people spanning different age groups were 

supposed to take part in an in-person workshop to learn about how to use, search, and curate data of the 
JDA. They were subsequently expected to take part in one or two day tours to areas affected by the Great 

East Japan Earthquake and museums in the Tohoku region to test the geolocation function. This plan 

could not fully be implemented due to travel restrictions, university regulations, and other measures to 

prevent the spread of coronavirus in Japan. Ins, the authors developed a two-step google form-based 
questionnaire. They recruited 50 participants of a pilot study who were asked to either visit a disaster-

related site or take part from home, find information on that site, the 3.11, or other disasters in the JDA. 

They finally filled in the questionnaires on their phones or computers. All participants were Japanese, 

and the age groups are as follows: 20 percent of the participants were in their twenties, 12 percent in 
their thirties, 32 percent in their forties, 22 percent in their fifties, 10 percent in their 60s, and 4 percent 
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in their 70s. In addition, 57 percent of the respondents are male, whereas 40.8 percent are female. One 

person preferred not to disclose the gender. The vast majority of participants (66 percent) live in one of 
the three prefectures hit most severely by the Great East Japan Earthquake, with 32 participants from 

Miyagi Prefecture. This high collaboration from Miyagi Prefecture might be connected to the 

advertisement about the project at events related to Tohoku University’s Michinoku Shinrokuden 

Disaster Digital Archive and snowball sampling from there. The first part of the questionnaire aimed to 
find out about the participants' personal backgrounds (i.e, age, gender, residence, and experience and 

knowledge of disasters in Japan). It included questions on digital literacy and usage of digital devices. 

The second part, to be completed after trying the archive at specific disaster-related sites or at home after 

using the archive, contained questions about the user experience, the location where they accessed the 
JDA, the kind of data they retrieved, the usefulness of the information, the degree to which the 

geolocation function added to their experience while visiting disaster-affected sites and learning about 

the disasters. To conclude, the team planned to conduct online in-depth interviews with a number of the 

participants. 

 

RESULTS 
The results of the first survey showed that all participants, independent of their age, had experience using 

virtual map functions (i.e., google maps) and except for one participant, nobody had trouble using JDA 
on their smartphones. Although replies on the participant's interest and knowledge on disaster memorial 

facilities and expertise on the disasters were more diverse, 84 percent of the respondents already knew 

about disaster memorial facilities related to the GEJE, and 30 people had experienced another disaster. 

Unrelated to their prior experience with disasters, 82 percent responded that they wanted to learn more 
about the 3.11 disasters. They commented that among the archived contents, images and videos were 

very informative. Further, most people replied that they learned something new about the disasters 

and/or the place from which they were accessing the archive. Almost 49 percent of the participants 

stressed that their disaster risk awareness increased, 6 people (12.6 percent) replied that they already had 
a high risk awareness, and 38 percent said that their awareness level did not change.  

 

The following points were seen as especially meaningful when using the archive: the variety of data 

types and different times of their contributions (from directly after the disaster to recent publications), 
as well as the map functions. The geolocation function was described as being helpful, as it made the 

users more aware of what happened in their surroundings and in what kind of (disaster-prone) place they 

were at the moment. Tweets, pictures, and videos from the direct aftermath of the disaster were stated 

as the most impactful data the users found.   
 

Despite the relatively positive result regarding disaster educational merits, some critique was also raised. 

For instance, many participants mentioned that they had trouble accessing and processing the data of the 

JDA. Others found the archive hard to use on smartphones or that newspaper articles were difficult to 
read. Further, some users experienced difficulties with navigating through the amount of data without 

adequate prior knowledge on the disasters.  

 

CONCLUSION 
The findings of this preliminary research suggest that the geolocation function of JDA holds the potential 

to contribute to remote disaster risk education and offer information accessible from home on particular 

disaster-related aspects in specific locations. This research also shows no direct correlation between the 

age and the difficulties of using digital tools among the research participants using the JDA and its 
geolocation function. On the contrary, the results suggest that the inclusion of digital (research) tools 

could make participation in both research and education more inclusive. The results also highlight some 

of the main merits of JDA: the relevance of data from the direct aftermath of a disaster might only 

increase with time passing. Most respondents pointed out that it was this kind of data that they found 
most impactful and contributed to increased risk awareness. The geolocation function further contributed 

to the educational effect as it made the respondents more aware of the hazards of that specific location. 

The smooth running of our research method (i.e., online surveys, remote explanatory videos, and the 

digital archive) suggests how digital technology make international research projects possible without 
any direct interaction between the participants and the researchers. This paper concludes that challenges 
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such as digital literacy or access to technological devices need to be considered for future digital 

qualitative research.  
 

Keywords: Disaster; Digital Archive; Risk Education; DRR, Digital Research Methods 
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BACKGROUND 
Indonesia has been acknowledged as one of countries that has the largest coastline in the world after 
Canada and Norway. Situated between Australia plate, Pacific plate, and Eurasia plate has made the 

country prone to disaster. Therefore, Indonesia is included as an archipelagic country that are prone to 

disaster. Tsunami is one of the disasters that struck coastal communities in Indonesia. The shape of the 

coastline, a combination of tectonic in the region, lack of early warning system and vulnerable 
communities make Indonesian tsunamis consider to be dangerous. . Surabaya is one of region in 

Indonesia that reside along the coastline. Geographical location of Surabaya made the region prone to 

hydrological hazard such as flood, drought, and tsunami.  

 
Tsunami is one type of disaster that bring devastated impact economically, socially and psychologically 

especially for the coastal communities including Surabaya community. Research that focuses on 

psychological impact of disasters has found that disasters could make the survivor develop acute stress 

disorder, post-traumatic stress disorder (PTSD) and also other psychological disorders.  

 

Studies found that psychologically preparing individual to face disaster could help to reduce the 

psychological impact of the disaster. There have been several interventions that are develop to reduce 

the psychological impact of disaster. However, the interventions were only focus in technical 
preparedness and neglecting the psychological aspects of disaster preparedness. Therefore, identifying 

the psychological preparedness is pertinent to reduce the risk of disaster especially for the coastal 

communities in Surabaya that were prone to tsunamis and other natural hazards. 

 

PURPOSE 
The purpose of the study is to describe the psychological preparedness for disaster of coastal 

communities in Surabaya. 

 

METHODS 
The participants involved in this study was 591 people live in Surabaya. All respondents should complete 

Psychological Preparedness for Potential Disaster scale that are developed by the author which consist 
of three parts which are informed consent, identity, and the question or statement. 

 

First part of this scale was provided to record the participant’s informed consent. The second part is a 

part where participants fill their identity which includes: age, gender, and socioeconomic status. The 
third part is the Psychological Preparedness for Potential Disaster scale 1.1. This scale consists of 34 

items version which include 17 item of affective dimension, 8 item of behavior dimension, and 9 item 

of cognitive dimension. The internal consistency of the scale is a = 0.84. 
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RESULTS 
The participants involve in this study were 591 people who live in Surabaya. The participants in this 
study consist of 73% female and 27 % male. Most of the respondents were female (73%) with age group 

range between 16 years old until 33 years old. The socio-economic status of the subject in this study 

were mostly in low-income category (57%). While the middle-income group and high-income group 

were only 21% and 22% respectively. There are only two age categories that count in his study which 
are young adulthood (12-25 years old) and older adulthood (26-35 years old) with 99% and 1% 

respectively.  

 

The data analysis shows that 83% of population in this study has average level of psychological 
preparedness for disaster. In this research, we found that most of the people in the low-income group 

have average level of psychological preparedness for disaster.  

 

Based on age, data shows that the majority of the participant or 83% participant in young adulthood (12-

25 years old) category have average level of psychological preparedness for disaster. While 10 % and 

6% of participants were having a high and low level of psychological preparedness for disaster.  

 

In terms of socioeconomic status, the majority of participant in low-income category have a average 
level of psychological preparedness for disaster (47%). People in the middle-income category were 

mostly also have average psychological preparedness for disaster (18%). While, majority of the 

participant in high income group is also have average level of psychological preparedness, and most 

people in the high-income category also have average level of psychological preparedness for disaster. 
 

CONCLUSION 
The result shows that the psychological preparedness for disaster of the participants was mostly in 

average level. Therefore, there is a need to be improved especially among female with age between 12-
35 years old population in order to reduce the risk of psychological impact of disaster.  

 

Keywords: psychological preparedness for disaster; coastal communities; disaster risk reduction; 

Surabaya  
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BACKGROUND 
Lesson learned from the Anak Krakatau volcanic eruption followed by the tsunami on 22 December 

2018 has generated a huge gap in the readiness of the Indonesian early warning system to detect such an 
event. Consequently, the official was found it difficult to broadcast the right warning within a 

considerable time to the local residences to evacuate or take necessary actions, which resulted in the loss 

of life and properties. There were more than 430 people died, and countless properties were destroyed 

when the tsunami swept the coastlines of southern Sumatra and western Java [1,2]. Usually, the seismic 
source from the eruption was not complicated, and the seismic signal that recorded by the BMKG 

broadband seismic stations should correspond to the subaerial slide processes. Since Indonesia is an 

archipelago nation, the seismic station managed by the BMKG is distributed on the island with a distance 

ranging from a couple of kilometers to a tenth of kilometers away between stations. For this reason, this 
study tries to highlight several important suggestions in order to improve the detection using the signal 

recorded by the BMKG broadband seismic stations.   

 

PURPOSE 
This study aims to evaluate the Indonesia early warning system from the existing BMKG broadband 

seismic stations on the event of the Anak Krakatau volcanic eruption event on 22 December 2018.    

 

METHODS 
The broadband signals of the Anak Krakatau eruption on 22 December 2018 were obtained upon request 

to the BMKG. All analyzed seismic records were deconvolved with their respective instrument 

responses to velocity by using the transfer function in SAC [3,4]. Then the manual picking of the event 

duration on the vertical, radial, and transversal components was done throughout all signals. Then, the 
energy of the signals was calculated following the procedure described in [5]. Using the detailed studies 

of landslide and seismic energy done by [5,6], we empirically derive an attenuation relation. A linear 

function with a constant slope is obtained through the resulted calculated energy from the observation 
in the function of distance [7]. Thus, we could predict how large the energy was at 0 distance or at the 

source. The predicted energy at 0 distance then compared to the study done by [5] to empirically obtain 

the subaerial slide volume. 

 

RESULTS 
The studies of how large the volumes of the Anak Krakatau flank collapse or subaerial slide on the event 

of 22 December 2018 has been done using numerous approaches, i.e., Synthetic Aperture Radar (SAR) 

images analysis [8], inversion of tsunami wave model [9,10], the Anak Krakatau eruption source and 
derived its slide volume with varying its single-force dip and basal friction [1], and the tsunami run-up 

studies [2]. None of those studies are trying to highlight the current state of the seismic broadband 

network to confirm the subaerial slide volumes resulting from the energy parameter, even from studies 
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mentioned earlier has not come to a common term about how large the volume was; however, ~0.004 

km3 - ~0.2 km3 are in a good agreement [1,8]. The result showed the resulted subaerial landslide is 
between ~0.0001 - ~0.0006 km3 obtained in this study, which indicates that the volumes derived from 

the energy parameter through the distance of the available stations are ten times lower than the other 

studies mentioned earlier. Thus, several factors need to be accounted, i.e., there is no observation within 

a considerable distance (probably several kilometers) from the source, which is the closest station that 
recorded this event is located at a distance of 50.2 km away; consequently, some energy already 

attenuates; the referenced studies for the empirical approach was not reliable to predict subaerial slide 

volumes; and the coverage azimuth of stations surrounding this event mostly on two angles ~120º and 

~280 º, therefore, respective to the maximum slide volume trajectory the recorded signal was not 
sufficient. It is worth noted that since 2019, BMKG is increasing the number of seismic stations in the 

Indonesia region. 

 

CONCLUSION 
From this study, we have shown that the current seismic network has the potential to predict the subaerial 

landslide volumes, which made a possible threshold for a slide volume that could result a tsunami wave. 

These important issues need to be addressed for the similar geological features and other tectonic 

features as well, i.e., faults extension from on land to offshore, such as Sumatra Fault Zone (SFZ), Palu-
Koro fault, and others. However, some additional task needs to be considered: 1. Increase the number 

of broadband seismic stations at the concerned region, 2: data management and backup system (to reduce 

missing data from the offline stations), and 3. Enhanced communication infrastructure to quickly 

broadcast the early warning messages.   
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BACKGROUND 

In the aftermath of the 6.5 Mw earthquake in Pidie Jaya Regency, Indonesia, severe damages  are 

apparent in most of the buildings, and not to mention that several buildings  are  completely 
collapsed to the ground. Unexpectedly, the damages of structure were occurred in low-rise 

residential houses. Based on the previous conducted survey, the structural system can be classified 

as Reinforced Concrete Frame with Masonry Infill (RCFMI), unreinforced masonry wall,  and 

timber structures. Despite that the magnitude of the earthquake was considerably high, poor 
construction practices to meet the standard and minimum design of seismic  details  are  the 

suspected glitches. Since most of the residential houses in Aceh province are quite typical to the  

damaged RCFMI that found in Pidie Jaya, the writers are motivated to  conduct  further 

investigation, in order to measure the earthquake vulnerability of such structural system. 
 

PURPOSE 

This paper involves analytical study on the seismic vulnerability assessment of the 6.5 Mw 

earthquake in Pidie Jaya Regency, Aceh Province, Indonesia, happened on 7 th December 2016 
(hereafter the Pidie Jaya Earthquake). The analytical study focuses on seismic vulnerability of the  

house structures in Aceh, which typically consists of Reinforced Concrete Frame with Masonry 

Infill (RCFMI). 

 

METHODS 

The Earthquake vulnerability assessment is conducted by adopting the analytical fragility function 

with the fitting approach by using Maximum Likelihood Estimation (MLE) [1]. In order to do so, 
a structural model is established to the typical and the so-called “type 45” regular house, where the 

“45” denoting the gross area of the house in square meter. A 3D multi-degree-of-freedom (MDOF) 

model will be constructed. The nonlinear-plastic behavior of the components is modeled in 

accordance with the well-known engineering standard and guideline [2], in order to avoid bias in 

selecting modeling procedures. In this study, the acceptance criteria from ASCE 41-17 are assumed 

as the damage states, corresponded to the later creation of fragility function’s family curve, which  

can be classified into three categories, e.g., Life Safety (LS), Immediate Occupancy (IO), and  

Collapsed Prevention (CP). Nevertheless, robust analytical frameworks will be carried by using  
Incremental Dynamic Analysis (IDA) [3] by employing several strong ground motions. Amongst 

of the common Intensity Measure (IM), the Peak Ground Acceleration (PGA) is chosen as the 

IM, to enable intuitive comparison with the empirical fragility function, whenever future study will 

be perceived. 
 

RESULTS 

The results showed that the RCFMI model is having high probabilities of failure in a considerably 

moderate PGA (ranging from 0.3g to 0.6g) of earthquake ground motion. This can be discussed by  
observing the output response from the analytical model. To some extent, although the masonry 

infill contributes to the general in-plane stiffness of the structure frame, due to the lacks of 

reinforcement details, the column drift capacity is considerably minimum, and results in a brittle  

response, which is indicated from the insignificant dissipation of hysteretic energy. In addition, the 

mailto:adrianulza@tdmrc.org
mailto:yunita.idris@tdmrc.org


  

Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 
 

200 
 

analytical results show that the failure mechanism of the structure is anticipated by the compressive  

strut action of infill wall. Nonetheless, the column member begins to yield, followed by the infill  
wall dropping its load, upon it reached the peak strength capacity. The observed response from the  

analytical works is also compared to the field investigation, and signify similar failure mechanism. 

It can be inferred that from the post-event documentation of Pidie  Jaya  Earthquake,  typical 

diagonal cracks were apparent in the infill walls. Moreover, it is evident that in several houses, the  
column members shown typical crack of shear governed, which implies low ductility in response 

to the laterally cyclic loading such as coming from earthquake  excitation.  Henceforth,  the 

presumption in the structural modeling is conforming, where the reinforced concrete members were  

poorly designed to meet the minimum requirement of seismic details. 
 

CONCLUSION 

This study is limited to a particular typology of the typical “type 45” regular house, which is  

commonly found in Aceh. The structural model is developed under presumptive modeling 

parameters, that is also be based on plausible evidence to some extent, taking into account the  

common practices of poor construction quality. The reliability of structural analysis can  be 

somewhat influenced by the basis of analysis assumption, from the sophistication of modeling  

approaches to the uncertainty of earthquake characteristics. In order to eliminate the biases, in this 
study, earthquake vulnerability assessment is conducted by performing the IDA with minimum  

modeling simplification, and utilizing the analytical-based fragility curves, to include statistical and 

probabilistic consideration. However, the writers perceive that there is always a room for 

improvement to enhance the results of study. Perhaps, the flaws of this study can be asserted in the  
limitation of selecting pertinent ground motion records. Under some circumstances, the 

corresponding ground motion of Pidie Jaya Earthquake is not available to be used in this study. An  

initiative attempt in the further study is by using synthetic ground motion with implying the 

characteristics of Pidie Jaya Earthquake. 
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BACKGROUND 
The large to largest earthquakes that happened in the world mostly occur in the subduction zone. Most 

of the destructive ones occurred in the shallow portion of the subduction zone between 10-35 km, while 

the less destructive ones (most of them have their magnitude ≤ 6) occurred at the greater depth. The 
subduction zone and its properties could be studied by the observed earthquake along this plate 

boundary. The central Sumatra subduction zone and the southern Ryukyu subduction zone, in general, 

were not similar although they share the same tectonics features as a subduction zone. One is an oblique 

subduction, while the other is subduction and collision. These significant differences in tectonic features 
could be studied by the deep earthquake at the regional scale. Not only that, both locations share a 

densely populated region. Thus, studying the properties and characteristics of the seismic wave resulted 

from the regional deep earthquake is important, since it will influence the seismic wave to propagate to 

the surface. The recent studies in Sumatra region, have indicated that there are special characteristics of 
the deep regional body-wave record between forearc and backarc, which implies a necessity to consider 

this characteristic in developing the regional ground-motion prediction equations (GMPEs). Therefore, 

this study attempts to confirm the similar characteristic between the two subduction zones mentioned 

above. 
 

PURPOSE 
This study aimed to confirm the characteristics between the two subduction zone as mentioned earlier,  

for their body-wave signal from the regional deep earthquake records, such studied by [1] for the 
Sumatra region.    

 

METHODS 
In this study, we analyze the regional deep earthquake signals from the Agency for Meteorology, 
Climatology, and Geophysics (BMKG) for the Sumatra region, and the Formosa Array (FMARRAY) 

which is a high-density broadband station located in the northern Taiwan area managed by the Institute 

of Earth Sciences, Academia Sinica (IES) and the Tatun Volcano Observatory (TVO), in Taipei, Taiwan. 
The FMARRAY comprises of 140 stations with the distance between stations is about 5 km away. 

Therefore, the deep earthquake signal recorded by the FMARRAY could help us to confirm the finding 

at the Sumatra regions studied by [1] where the stations are sparse. We follow the same procedure 

described in [2–4] to observe the characteristics of the body-wave signals.  
 

RESULTS 
The result shows that both subduction zone has the similar characteristics, i.e., 1. Seismogram amplitude 

characteristic; showed that the deep regional signal observed higher amplitude at the forearc region 
compares to the backarc, 2. Arrival time characteristics; observed delay arrival time for the stations that 
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having a dispersed body-wave signal, 3. Spectrogram characteristic; focusses the energy at high 

frequency ≥ 2 Hz as a guided wave. This finding indicates that both subduction zone confirms the 
existence of a low-velocity layer, i.e., the oceanic crust that existed at a depth of more than 100 km. The 

focused energy at the high frequency caused by the trapped wave within the oceanic crust (low-velocity 

layer) or as a waveguide feature may affect the ground movement at the forearc region.  

 

CONCLUSION 
This study confirms a similar body-wave characteristic observed at two subduction zone, i.e. central 

Sumatra and southern Ryukyus subduction zones, correspond to their amplitude, arrival time, and 

spectral characteristics. These findings confirm the existence of a low-velocity layer, i.e. the oceanic 
crust that focused high frequency energy as a waveguide feature, which affects the ground movement at 

the forearc region. Therefore, the development of the regional GMPe should consider these 

characteristics. 
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BACKGROUND 
Ambient vibration measurement using a seismometer represent a non-invasive and non-destructive 
method for seismic-related studies. This method may inhibit widespread applications, i.e., assessing site 

fundamental frequency [1], estimating bedrock level [2; 3; 4; 5], calculating building frequency [6], 

deducing shear wave velocity profile [7; 8; 9]. However, the instrument required to carry out such 

ambient vibration measurement is generally expensive. Recently, there is a low-cost Raspberry Shake 
3D seismometer (RS-3D) available on the market. This seismometer is based on Raspberry Pi hardware. 

It contains three 4.5 Hz orthogonally oriented geophones, which can be set at a sampling rate of 100 Hz 

and a bandwidth of -3dB points at 0.6 to 34 Hz. Thus, laboratory testing must be conducted to assess 

this device's performance in this demanding application. 
 

PURPOSE 
The purpose of the study is to investigate the performance of a low-cost RS-3D seismometer from which 

further suggestions will be proposed.    
 

METHODS 
Shaking table tests were conducted at various frequencies. The RS-3D was clamped on a rock slap. A 

power bank of 12 AH lithium-ion battery was used to operate the RS-3D.  An ethernet wifi router was 
connected to the RS-3D to initiate the startup of the instrument, collect the data, and shut down the 

instrument. Data collection was analyzed to estimate the frequency of the shaking. The Raspberry Shake 

vibration data results were benchmarked against the vibration of the shaking table to assess the 

performance of the RS-3D. 
 

RESULTS 
Data of passive seismic have been acquired using RS-3D seismometer at several frequencies in the 

shaking table experiments. Results are as follows: a) spectra calculated from the collected data over 
recorded frequency ranges of 0.5-10Hz; b) the performance of the RS-3D seismometer; and c) several 

improvements required in the next studies.  

 

CONCLUSION 
RS-3D seems to be a feasible option in ambient low-noise measurement methods. This study will present 

the performance of this RS-3D by validating this seismometer using a shaking table. Further suggestions 

could be deduced to improve and extend the usefulness of this tested instrument.  
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REFERENCES 
[1] B. Setiawan, M. Jaksa, M. Griffith, D. Love, Soil Dyn. Earthq. Eng. 110 (2017) 244- 261. DOI: 

10.1016/j.soildyn.2017.08.006 
[2] B. Setiawan, M. Jaksa, M. Griffith, D. Love, Eng. Geol. 243 (2018) 145-159. DOI: 

10.1016/j.enggeo.2018.06.022 

[3] M. Ibs-von Seht, J. Wohlenberg, Bull. Seismol. Soc. Am. 89 (1999) 250–259. 

mailto:bambang.setiawan@unsyiah.ac.id


  

Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 
 

204 
 

[4] S. Parolai, P. Bormann, C. Milkereit, Bull. Seismol. Soc. Am. 92 (2002): 6, 2521–2527 

[5] K. Hinzen, B. Weber, F. Scherbaum, J. Earthq. Eng. 8 (2004) 6: 909–926. 
[6] C. Salameh, P-Y. Bard, B. Guillier, J. Harb, C. Cornou, J. Gerard, M. Almakari, Earth, Planets, and 

Space, 69 (2017) 17pp. 

[7] B. Setiawan, M. Jaksa, M. Griffith, D. Love, Soil Dyn. Earthq. Eng. 122 (2019) 16-38. DOI: 

10.1016/j.soildyn.2019.03.036 
 [8] G. Di Giulio, I. Gaudiosi, F. Cara, G. Milana, M. Tallini, Geophys. J. Int. 198 (2014) 848–866, 

DOI: 10.1093/gji/ggu162. 

[9] A. Yulianur, T. Saidi, B. Setiawan, S. Sugianto, M. Rusdi, J. Eng. Science Technol. 15 (2020) 5: 

2871-2889 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

Banda Aceh, October 26-27, 2021| 13th AIWEST-DR 
 

205 
 

Paper ID: 4216 Z.D. Meutia et al. 

 

NATURAL LANDSCAPE PLANNING AS TSUNAMI DISASTER 

MITIGATION CASE STUDY : ULEU LHEUE AREA, BANDA ACEH 
 

ZYA DYENA MEUTIA1, ZARDAN ARABY2 
1UIN Ar-Raniry Banda Aceh,  

Banda Aceh  23114, Indonesia 

zya.meutia@ar-raniry.ac.id  
2University of Syiah Kuala,  

Banda Aceh, 23114 Indonesia 

Zardan_araby@yahoo.com 

 

BACKGROUND 
The uniqueness of the coastal area is also followed by its potential for natural disasters, such as the 

devastating tsunami that hit coastal areas on the 24 December 2004 has destroyed the coastal areas of 

Ulhe Lheue and other areas. The tsunami has also changed the regional landscape, environmental 
structure (spatial planning) and the structure of the Banda Aceh city area such as dense settlements into 

empty expanses. Mitigation efforts are needed to reduce the risk of a tsunami disaster that is able to 

support multi-sectors such as the concept of spatial use with multi-function assimilation (buffer zone, 

settlements, agricultural/ cultivation areas and ecotourism). Disaster risk when viewed in terms of spatial 
planning and physical environment can be reduced through land use planning, site planning and building 

design. The momentum for the realignment of the area is a valuable opportunity for planning so that it  

can minimize the occurrence of casualities and damage due to the disaster itself. Disaster risk when 

viewed from the aspect of spatial planning and physical environment can be reduced through land use 
planning, site and building planning. 

 

Planning and protection of natural beaches that can be used as a consideration for solutions to physical 

and environmental research problems that have been formulated previously in coastal areas which are 

also tourisr areas.  The conclusion of this theoretical study on green open space is that open space with 

natural functions that are very important for security, safety, comfort and sustainability must be 

prioritized, especially in land use. Even some experts suggest for the conversion of the function of the 

area that has been built into a natural environment again [[1], [2],[3],[4]]. From the above study, there 

are several types of vegetation that can be used in Ulhe Lheu landscape planning, including the type of 

mangrove vegetation Rhizopora apiculate, Rhizopora mucronata and Pandanus odoratissimus. This is 

reinforced from research that has been carried out by [5] in several Asian areas affected by the tsunami, 

in the part directly adjacent to the sea the landscape can be dominated by mangrove vegetation, which 

can be divided into two zones to reduce the risk of a tsunami [[6], [7]]. 
 

PURPOSE 
The aim of research is to find out natural vegetation or natural protection as tsunami disaster mitigation 

and as criteria in planning and designing coastal alley areas based on tsunami disaster mitigation. 

 

METHODS 
Method of data collection through literature tudy and observation and interviews of experts. The 

planning location in the study is located in the Uleu Lheu area, Banda Aceh. From the map below it is 

known that the planning location has a high tsunami inundation potential (0-2 m above sea level). 

Therefore, a special approach is needed in planning to respond to disaster vulnerability in the physical 

condition of the design location with a natural planning approach based on tsunami mitigation.  

 

RESULTS 

From the results of the tsunami study above, this study recommends the release of new developments 
and mitigation strategies with defense/buffers in the form of using vegetation zones (mangroves and the 

like). The study of the thickness of this buffer is a material that needs to be studied further. It is better 

for coastal area planning to make a system greenbelt, namely by building a fort of plants/trees before the 
residential area to reduce the strength of the flow of water when a tsunami disaster occurs. The existence 
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of a defense system using plants will reduce the risk/impact of a tsunami, plants will function to reduce 

the speed of the tsunami. Apart from being an environmental defense system, the presence of plants and 
trees really helps reduce temperatures, lower CO2 levels and maintain air humidity in a tropical climate, 

it will also add to the beauty of the coastal area.  

 

CONCLUSION 
Planning criteria in tsunami areas is very important to know and learn from previous disasters, because 

basically tsunami disasters have different characteristic in each area so that planning is not 

mismanagement and can run well. Planning is done by applying the theory of the tsunami mitigation 

approach and the theory of landscape connectivity. One of the mitigation plans is by planning a natural 
landscape in the form of vegetation. The vegetation in the research case study is in the coastal area of 

Uleu Lheue which was still lack after the tsunami hit this area in 2004. There are only mangroves in 

some areas, sea pine, tamarind trees and low shrubs. Therefore, in planning a mitigation based area, it is 

necessary to arrange vegetation that can reduce the impact of a tsunami if it occurs and also as a 

conditioning for the environment around the area. From the results of the tsunami study, it is 

recommended that the case study area be freed from new development and mitigation strategies with 

buffers in the forms of using vegetation zones (mangroves and the like). Planning that is applied using 

vegetation which is indicated to be able to reduce the effects of the tsunami that hit the design area, 
among others, the tree category namely : Pandanus Odoratissimus, Casuarina equisetifolia, Hibiscus 

Tiliaceus, Tamarindus indica, Anacardium occidentale, bakau, nypah and waru. 
 
Keywords: natural landscape, vegetation, tsunami mitigation, planning 
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BACKGROUND 
The current procedure to access private practices of specialist doctors in Banda Aceh is to call their 

assistants or the receptionist of the private practice to book for a session. Typically, people wait in the 

practice for their turns. These practices are limited during a disaster or during a pandemic. A solution 

that can be offered for the communities is a booking application that can help people arrange a slotted 

time and only come at the time given. This research intends to design that application and test its 
usability.  

 

PURPOSE 
The objectives of this research are to design a queueing application that can be used during a disaster, to 
gather the relevant data and information form prospective users regarding this application and to test the 

solution that is developed based on the data gathered. The purpose of this research is to design and test 

a solution for the queueing application.  
 

METHODS 
The methodology chosen for this research is qualitative research with user-centered design. User—

centered design is used to create the queueing application. User-centered design is developed from 
Human Computer Interaction (HCI) field, where it focuses on the user of the supposed application, rather 

than to the makers of the application [1]. The goals of user centered design are to create products that 

meet the user needs and to provide a good quality user experience [1]. Qualitative research methodology 

is used to gather the necessary data for the application. Semi-structured interview and observation were 
conducted to support the qualitative research data gathering. There were 6 people interviewed, 

selectively sampled for this research and 3 locations that were observed directly whilst still upholding 

the COVID-19 health protocols. The usability of the design will be tested using heuristics tests. 

 

RESULTS 
The current results of this research based on the data gathered are that most people are having difficulties 

in accessing the schedule of specialist doctors. Most specialist doctors only operate a certain number of 

days during the week and not everyone can match their time with the doctor’s schedule. Certain 
situations also limited the interaction and allotted time between the doctor and the patient. This is due to 

the patient being late to the appointment or simply because the doctor has no more time left in his 

working hours of the day. Based on these findings, a simple booking application is designed in order to 

cover the limitations of the conventional booking system. The usability results showed that the 
prospective users of this application are able to use the application without any major difficulties.  

 

CONCLUSION 
To conclude, this research has made a simple yet functional design that can be used by private practices 
as well as in many other areas due to its resilience, which is very useful in a time of disasters and 

pandemic. It has the ability to regulate the number of people coming into the practice as well as provide 

a secure time for the patients to access their specialist doctors. The design of this application can be 

applied to various other fields that require people to queue or to have an allocated time in to do a certain 
activity.  

 

Keywords: usability; used-centered design ; heuristics;  
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BACKGROUND 
Several studies have shown a gap between the availability of data and information on risk, its translation 

into knowledge, and its application to Disaster Risk Reduction (DRR) efforts. Gaillard & Mercer (2013) 

emphasize that knowledge must be translated into action by adopting an integrated and inclusive 
approach that involves all DRR actors at various levels and includes all types of knowledge. In 

considering this problem, Weichselgartner & Pigeon (2015) stated that policymakers often do not use 

research results in their decision-making. On the other hand, researchers also do not consider policy and 

practice needs when conducting their research, so that in the end, they do not produce findings that 
policymakers can use. Therefore, there needs to be a paradigm shift from the production of risk 

information to the production of shared risk-related knowledge that can be understood and used by 

multiple users. As a disaster-prone area, Indonesia has valuable knowledge and experience in disaster 

management. The accumulated knowledge and experience are an important asset for reducing disaster 

risk and increasing disaster resilience. In addition, in the current pandemic, knowledge about COVID-

19 continues to grow, affecting success or failure in responding to this pandemic. Therefore, the 

development of Knowledge Management during a pandemic is essential to document and manage 

information related to handling this pandemic properly. 
 

PURPOSE 
This study aims to identify strategies for implementing KM in managing disaster and COVID-19 

pandemic in Indonesia. The specific objectives of this study are to 1) Conduct a SWOT analysis for KM 
implementation in managing disaster and COVID-19 pandemic; 2) Identify alternative strategies for 

implementing KM in managing disaster and COVID-19 pandemic based on a combination of strengths, 

weaknesses, opportunities, and threats; and 3) Identifying strategic priorities for the implementation of 

KM in managing disaster and COVID-19 pandemic. 
 

METHODS 
Data collection in this study was carried out employing Focus Group Discussion (FGD) and interviews. 
The FGD was conducted to identify strengths, weaknesses, opportunities, and threats and identify 

effective alternative strategies in implementing KM models in managing disaster and COVID-19 

pandemic. The FGD was conducted by inviting various stakeholders (30 experts in the FGD and 20 

experts in interviews) involved in Health, DRR and CCA activities, including government, non-
governmental organizations, practitioners, academics, the private sector, and community 

representatives. Interviews were conducted to weight the alternative strategies identified from the FGD 

results. Data analysis methods used in this study include a) SWOT analysis, to identify alternative 

strategies for implementing KM in managing disaster and COVID-19 pandemic based on a combination 
of strengths, weaknesses, opportunities, and threats; and b) Analytical Network Process (ANP) using 

Super Decision®, to select priorities from several strategies that have been previously identified. 
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RESULTS 
Prioritization for alternative strategies for implementing KM in managing disaster and COVID-19 

pandemic is carried out by weighting based on the ANP method, with the help of Super Decision® V 

3.2 software. Prior to weighting, the ANP model for KM Implementation Strategy in Managing Disaster 

and COVID-19 Pandemic developed based on a SWOT analysis matrix. The ANP model generally 
consists of four components, including 1) Goal (KM Implementation Strategy in Managing Disaster and 

COVID-19 Pandemic); 2) Criteria (Strengths, Weakness, Opportunities, and Threats); 3) Sub-Criteria 

(All items for each criterion, namely five items for Strengths, ten items for Weakness, five items for 

Opportunities, and seven items for Threats; and 4) Alternatives (All strategy items arranged based on 
sub-criteria). Based on the weighting value, it can be seen that among the existing strategy criteria, the 

W-O (Weakness-Opportunities) strategy has the highest weight value (0.45) or almost half of the total 

weight value. It can be concluded that for implementing KM in managing disaster and COVID-19 

pandemic to be effective, it is necessary to pay attention to strategies that consider internal factors of 

weakness and take advantage of existing external opportunities. For alternative strategies in the context 

of implementing KM in managing disaster and COVID-19 pandemic, the strategy that needs to be 

prioritized is ensuring knowledge products can be accessed by the public (58%) and involving the 

community (family) as subjects in developing knowledge management strategies (not only the 
government or institutions) (22%). 

 

CONCLUSION 
To implement KM in managing disaster and COVID-19 pandemic in Indonesia, it is necessary to 
formulate a strategy that considers strengths, weaknesses, opportunities, and threats and identifies which 

strategies are the most priority for implementing KM in managing disaster and COVID-19 pandemic. 

This study has identified five strengths, ten weaknesses, five opportunities, and seven threats that can 

affect KM implementation in managing disaster and COVID-19 pandemic. The SWOT analysis has also 
identified four S-O strategies, four W-O strategies, three S-T strategies, and four W-T strategies. The 

ANP results concluded that to increase the effectiveness of KM implementation in managing disaster 

and COVID-19 pandemic, strategies need to focus on internal factors of weakness and external factors 

of opportunity. More specifically, this study recommends that the implementation of KM in managing 
disaster and COVID-19 pandemic needs to ensure that knowledge products can be accessed by the 

community and community involvement, especially at the family level, as subjects in developing KM 

strategies to reduce disaster risk. 
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BACKGROUND 
Since the announcement of the first positive case of COVID-19 on March 2, 2020, Indonesia has been 

struggling to conquer it. At least until May 14, 2021, there were 1,731,652 confirmed cases and 47,716 
deaths due to COVID-19 in Indonesia [1]. Amid hard work dealing with the COVID-19 outbreak, 

various natural hazard-caused disasters have come to add to the sorrow. Flood is one of the disasters that 

frequently occurred in various regions in Indonesia. During 2020, Indonesia also ranks first at the global 

level with the highest frequency of disasters, with 29 total events, 25 of which were floods [2]. The 
impact is burdensome for the community. Especially in this pandemic era, flooding would exacerbate 

the situation. Floods would reduce people's ability to comply with health protocols to prevent 

transmission of COVID-19.  

 

PURPOSE 
Using a case study of the flood disaster in Aceh that occurred in May 2020, this study aims to examine 

the impact of the flood disaster during the COVID-19 pandemic and how the community responded. In 

particular, this study tries to answer the following research questions: 1) What is the public perception 

on flooding that occurred during the COVID-19; 2) What are the impacts on the community due to 

flooding during a pandemic ?; 3) What are the efforts made by the community to anticipate the flood ?; 

4) How is the implementation of the health protocol during flood situation? and 5) What are the 

community's expectations to the government to manage floods during the COVID-19? 
 

METHODS 
The data collected in this study consisted of primary and secondary data. Primary data were collected 

through a survey method using a questionnaire. Secondary data consists of data obtained through a 
literature review. The survey was conducted online in May 2020. A total of 633 respondents (55.5% 

female and 44.5% male) domicile in Aceh Province, Indonesia, were selected using the incidental 

sampling method (nonprobability sampling). Data were analysed descriptively to examine the 

percentage of trends in each variable. 
 

RESULTS 
The survey results showed that the majority of the respondents' residences (69.2%) were hit by flooding. 
Some of the impacts felt due to the flood included: inundated house yards (32.1%), water entering the 

house and damaging objects (11.2%), damaged crops/ rice fields/ gardens (10.1%), damaged houses/ 

vehicles (1.5%) and injured family members (0.5%). To anticipate the flooding, several efforts were 

made by the community, including cleaning ditches (70.1%), moving goods and vehicles to a safe place 
(33%), draining water from homes (16.3%), and evacuating family members (10.7%). From the previous 

experience of floods, 77.7% of respondents are worried that their place of residence will be hit by a flood 

again. This study also examines how the implementation of the health protocol during a flood situation. 

The results of the study show that the majority of respondents still have activities outside the home. The 
places most frequently visited by respondents during the last week during the survey were markets/ 

supermarkets (42.1%), mosques (38.9%), offices (26.2%), and neighbours/ friends/ relative's houses 
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(24.1%). On average, respondents carried out activities outside the home between 1-3 hours (34.4%) 

and more than 4 hours (24.7%) a day. Regarding the implementation of health protocols, 54% of 
respondents always used masks when leaving the house, 45.2% of respondents always washed their 

hands with soap/ hand sanitizer every time they return home from outside activities, and 77.2% keep 

their distance from other people. The COVID-19 pandemic condition also has an impact on people's 

daily income and expenses. Before the COVID-19 pandemic, the average income of most respondents 
(42.7%) before COVID-19 (before February 2020) was less than IDR 4 million per month. Due to 

COVID-19, 22.2% of respondents admitted that their monthly income had decreased between 20% to 

50% of regular income. Some respondents even admitted that they were forced to borrow money from 

family/ relatives/ friends. The flood situation caused some respondents to not go to work. The results of 
this study strengthen previous studies, where COVID-19 has an impact on daily life and other social and 

economic considerations [3,4]. Considering that the COVID-19 pandemic will last a long time and 

various natural hazard-caused disasters can occur at any time, some of the suggestions and input gave 

by respondents to the government include education for the public to anticipate flooding in COVID-19 

conditions, pay attention to the people who have lost livelihoods due to COVID-19 and floods. 

Respondents also suggested transparent and targeted use of regional budgets and seriousness in 

overcoming floods and COVID-19 through firm policies..  

 

CONCLUSION 
Studies show that the flood events during the COVID-19 pandemic had a significant impact on the 

community, especially in terms of livelihoods. Therefore, the community expects the government to 

initiate serious efforts to deal with floods and the COVID-19 pandemic. This study only superficially 
examines the impact perceived by the community from flood and pandemic events. More research on 

the impacts of disasters and pandemics on the community's social and economic situations is needed so 

that more systematic efforts should be made to address problems that arise as a result of disasters and 

pandemics. 
 

Keywords: flooding, coronavirus, health protocol, social economic impacts. 
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BACKGROUND 
Rock slope failure analysis for mining and civil projects have attracted rock engineer to develop 

numerous methods in analysing the rock slope stability including the rock slope kinematic analysis, limit 

equilibrium, numerical modelling, empirical approach, and rock mass classification [1], [2]. In 
conventional approach, those methods merely concern a single input parameter value known as 

deterministic. Nevertheless, the physical, mechanical, and structural properties of the rocks are varies 

from point to point and inherent naturally in rock [3]. Thus, the conventional approach is required to be 

improved obviously to the probability approach taking into account the uncertainty of geological 
structural data collected from surface of rock slope to increase the reliable result in slope design and 

prevention measure. 

 

PURPOSE 
This study aims to determine the probabilities of planar failure to be occurred at USAID highways rock 

slope in Aceh province, Indonesia. 

 

METHODS 
This research was conducted along the rock slopes beside USAID highways build after Indian Ocean 

Tsunami hit Aceh province, during construction, a multitude of rock slopes have been exposed; hence, 

some slopes are vulnerable and need to be investigated and analysed. The dips and strikes of 

discontinuity planes (e.g. joints, bedding) on the rock slopes were recording directly employing 
geological compass. Dips and strikes discontinuity planes data were plotted in stereographic projection 

to determine the number of planes mostly likely having similar direction with the slope face and the dips 

of planes are higher that friction angle (Ф) but lower that slope angle. The Alejano et al. [4] suggested 

method was utilised in this study to determine the basic friction angle. 
 

The Monte Carlo simulation was run in this study to generate large numbers of dips, strike, slope angle, 

slope face direction, and friction angle which have highly influence to the possibility of planar failure to 

be occurred is generated utilising the R software. This simulation is the most commonly approach in 
stochastic analysis that the random values to the model is generated from sampled statistical distribution 

or frequency distributions like histograms and probability distribution function (PDF) [5], [6]. 

 

RESULTS 
The four studied slopes have structural geology features from bedding, joints, and minor fault crossing 

the rock faces. The planar failure mostly occurs due to the strike of beddings are below 20o of slope 

strike and the dips are higher than internal friction angle but lower than slope angle. The probabilistic 
analysis employing the Monte Carlo simulation reveals the probabilistic of planar failure to be occurred 

are in range of 0.4 – 0.8 for four slopes in USAID highways in Aceh Province, Indonesia. 
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CONCLUSION 
This research concludes that the variability of structural geology orientations influence the typology rock 
slope failures. The probabilistic analysis is capable to cope with those variation and reveal the reliable 

results compare to conventional or deterministic approach. 
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BACKGROUND 
Risk communication during disasters and emergencies is complex, fast-paced and involves multiple 

stakeholders. The intense demand for information, along with the pressure of the ‘24-hour news cycle’ 

spurred by new communication platforms and technologies, has sparked an insurgence of ‘citizen 
journalism’.  Traditional news media have been quick to capitalise on citizen journalism as a source of 

community news gathering and personal eye witness accounts in the formation of the news during 

disasters. However, the adoption of social media and citizen journalism in formal emergency response 

organizations has lagged behind public uptake.   
 

PURPOSE 
This paper will examine the challenges and opportunities for citizen participation via citizen online 

reporting in disaster and emergency settings. It will give recommendations for how disaster and 
emergency management organisations, crisis managers and public risk communications can optimise 

the use of citizen journalism as an additional resource in disaster and emergency management, and 

resilience building. 

 

METHODS 
This paper uses case studies from Australian and international disaster risk communications research, 

along with theories from crisis and risk communication, to critically examine the role of citizen 

journalism in disaster and emergency management, including in preparedness, during disasters, and in 
disaster recovery and resilience building.   

 

RESULTS 
There are multiple examples of how emergency officials, aid organisations and governments have used 
new technologies successfully and incorporated citizen journalism to increase the efficiency of 

emergency response efforts, prevent the spread of misinformation and bridge the gap between “official’ 

and “civilian”, paving the way for increased public participation. However, challenges remain, including 

data monitoring, operational concerns for disaster management and aid organisations, the 
trustworthiness of information, equitable access to technology platforms, and trust, privacy and ethical 

issues. 

 

CONCLUSION 
Embracing a new social context, citizen journalism is a dynamic field that continues to evolve with the 

advent of new communication, collaboration, information management and social computing tools. The 

widespread adoption of social media by members of the public throughout the world signals a new era 
and it is imperative that emergency managers adapt their working practices to the potential of this 

development, embracing the multi-directional and participatory communication it affords. At the same 

time, it is imperative to formulate a framework in which this can occur, and have a consideration for 

ethical implications to ensure that social media are not abused or misused when emergencies and 
disasters occur.  
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BACKGROUND 
Public trust in government has been believed as an important factor for public compliance with any 

government regulations, especially in public health policies [1], [2]. Public trust is highly related to the 
government's performance and its spending that is preferred by citizens [3]. In times of crisis such as the 

COVID-19 pandemic, understanding public trust becomes more complex. Trust is believed to be 

influenced by individual, social and environmental factors. Aceh, one of the provinces affected by the 

COVID-19 pandemic in Indonesia, experiences the level of difference of public trust in the COVID-19 
policies. It is simply observed by low compliance of any policy both regulated by the local or national 

government, such as wearing mask, keeping certain distancing, and washing hand. One of the factors 

that have become widely discussed whether there is a difference in public trust between rural and urban 

people during the COVID-19 pandemic in Aceh. Previous studies have tested the relationship of 
geography to the level of trust in government policies. Some studies conclude that people living in rural 

areas have lower levels of trust in government policies [4], [5]. However, other studies show that people 

living in rural areas are more trusting and obedient to the government’s policies [6]. There have been no 

studies yet discussed public trust in Aceh for the early time of the COVID-19 pandemic. Therefore, 
research is needed that further examines the difference in the level of public trust with the main focus 

on whether there is a difference in the level of public trust between people living in rural and urban areas. 

  

PURPOSE 
This study examines wheater there is a difference in public trust between people who live in the urban 

and rural areas regarding COVID-19 policies. Further, this study also examines the difference in the 

level of public trust between the policies taken by the central and local governments in Aceh. 

 

METHODS 
This study applies ordinal logistic regression (OLM) as the dependent variable is a stratified qualitative 

variable, while the independent variables are dummy and continuous variables. This study utilizes 

COVID-19 Communication Data (CCD-I) that openly provided by the Communication Study Program 
at Syiah Kuala University. CCD-I is a survey-based data wave I responding for COVID-19 pandemic 

that conducted by Communication Study Program at Syiah Kuala University and Central for Innovative 

Government and Society Studies (CIGSS). It is a representative survey of the Aceh population. A total 

of 314 data samples were taken using online surveys during May and June 2020. 
 

The dependent variable in this study is the level of public trust in several policies related to COVID-19. 

The variable is divided into two variables; trust in central government and local government. While the 
main independent variable in this study is the area of residence, represented by binary variable urban (1 

if live urban area and 0 if live in rural). Other independent variables engaged age, gender, education, and 

access to information. 

 

RESULTS 
This study examines the relationship where people live (rural or urban) to three types of trust in the 

government; the data presented, preventive policies, and curative policies during the early period of the 

pandemic. The results indicate that people who live in rural areas have higher trust for the three types of 
trust in government. Regarding trust in data, people who live in the urban area have less trust in data 

provided by the government by 64.9%, compared to those living in rural. Further, the estimation result 
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show that the lower trust preventive policies and curative policies respectively 43.0 percent and 49.9 

percent.  The results showed that education and age have a significant effect on trust in data. One unit 
increase in education triggers a 0.92 decrease in the log odds of being in a higher level of trust, given all 

of the other variables in the model are held constant. Further, one unit increase in education triggers a 

0.92 decrease in the log odds of being in a higher level of trust. 

 

CONCLUSION 
This study proves that there is a difference in the level of trust between those who live in urban and in 

rural. At the early of the COVID19 pandemic, Acehnese people living in urban had lower trust in data 

related COVID19, covid preventive policies, and curative policies taken by the government. This 
condition may occur because of the large amount of information available and obtain by the rural citizen, 

both accurate and not, so that they are doubtful about data and government policies that cause the trust 

to fall.  

 

Keywords: Public Trust; Policy; Government;  
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BACKGROUND 

Coronavirus disease 19 (COVID-19) is currently a global health threat and international public health 

emergency. In developing countries as Indonesia, scarce healthcare providers and resources for COVID-

19 treatment made viral spread prevention is critical as a feasible intervention strategy.  

 

PURPOSE 

The aim of this study was to investigate community’s knowledge, attitude, and misperception towards 

COVID-19, especially in Aceh, Indonesia.    

 

METHODS 

An electronic questionnaire was shared with 1,056 participants before the COVID-19 seminar provided 

by IMANI-PROKAMI Aceh Chapter (Islamic Medical Association and Network of Indonesia-

Perhimpunan Profesi Kesehatan Muslim Indonesia), which held between August 30th to Sept 20th, 

2020. The questionnaire included subject demography and items related to knowledge, attitude and 

misperception towards COVID-19 prevention.  

 

RESULT 

Of the 1,056 survey participants, 80.3% were female, aged 26-35 years (34.1%), having bachelor’s 

degree (60.1%), resided in Banda Aceh area (35.2%), and working as government civil servant (33.8%). 

Fourteen percent of participants had experience with COVID-19 positive family member. The survey 

revealed that 90% of participants had good knowledge about COVID-19 and its prevention. Ninety 

percent of participants also had a positive attitude toward COVID-19 prevention (cough etiquette, 

adherence to health protocol like wearing mask, social distancing, washing hand frequently, and 

avoiding the crowd). However, 42.9% of participants believe that SARS COV-2 was created in 

laboratory and was a conspiracy (35%). Half of participants (51.4%) also do not really believe to 

changeable result of viral detection method used.  

 

CONCLUSION 
Eventhough community’s knowledge and attitude are relatively good, false information around Covid-

19 plays important role in shaping public perception. People’s emotional concerns and trust toward 

government may influence risk of a pandemic. This study calls for new strategies in information sharing 

to improve community’s perception toward Covid-19. 

 

Keywords: attitude, COVID-19; false information, hoax, knowledge. 
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Abstract 

 
There are many health care and promotion activities conducted by medical doctors after a disaster. 

However, there are limited studies on what how doctors engage the disaster-affected community 

members during the activities. This paper aims to examine medical doctors’ experiences in engaging 
their community during rehabilitation period after a big disaster. The study is based on a larger 

ethnographic study at disaster-affected health centres and community in Aceh.  The researcher 

conducted interviews with eleven community doctors and 45 hours of participant observations 

involving three of the doctors. Findings show different levels of community engagement in the doctor 
participants experiences. Most of them only ‘informed’ rather than ‘engaged’ the disaster-affected 

patient and community. This paper calls for enactment of community engagement in healthcare 

practices and education. 
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BACKGROUND 
Media strategies are necessary for resilience-building during disasters and pandemics. Inevitable 

uncertainty conditions during the Covid-19 crisis resulted as an extension of the inadequate information 

and knowledge shared about the situation. The media plays a significant role in providing report of the 
pandemic to the public. Some studies explained the role of media in reporting and communicating risk 

related to the global Covid-19 outbreak. The Indonesian government carries out various actions and 

policies in responding to the pandemic through the media. However, there is no study found to 

understand how media provides efficacy information in the government’s initial response to the Covid-
19 pandemic in the context of Indonesia. 

 

PURPOSE 
The study aims to examine and analyze the four national online newspapers. How the public receives 
information about the government responds to the Covid-19 pandemic within the local, national, and 

global context. To answer the research question, we carry out a content analysis to assess the external 

efficacy information, relates to government or politicians’ effort to take both positive and negative 

actions or responding to public opinion about the Covid-19 pandemic in those media.    
 

METHODS 

This content analysis focuses on coverage of the government’s response to Covid-19 in four online news 

sources: Kompas.com, Tempo.com, Republika.com, Tirto.id. The four selected media are national 
reputable online news platforms scale with a large readership. The unit of analysis of the study is the 

news/article—coverage on Covid-19 since the first announcement of Covid-19 cases in Indonesia and 

the first restriction about social/physical distancing released by the government. We included articles in 

Bahasa Indonesia about the Covid-19, with the keyword strings:  dampak, penanganan, kebijakan (In 
English: effect/impact, response/action, policy/restriction).  

 

The analysis stages of this study are: (1) develop conceptual and operational definitions and compile 

coding sheets based on conceptual definitions; (2) determine the object of research (type of media, 
selection period); (3) determine the research analysis unit; (4) coding; and (5) analyze and describe the 

findings by calculating the frequency of media coverage of the study’s unit of analysis. 

 

RESULTS 
This study shows more national coverage than local and global news about the impact/effect, response, 

and policy taken by the government to Covid-19. Moreover, the data reveal a negative tone of the 

reporting on the pandemic at the global, national, and local levels. Negative coverage is defined as a 

media focus or agenda reporting on statistics of the pandemic, such as the number of Covid cases, the 
number of deaths, and those recover from the disease. This kind of information is likely to reinforce 

people's anxiety and helplessness rather than feeling relief and being informed. For the global issue, four 

media report the pandemic in a negative tone—Kompas.com 38%, Tempo.com 11%, Republika.com 

15%, and Tirto.id 22%.  Likewise, three months after the Indonesian government announced the first 
found Covid-19 case in March 2020, news at the national level is mostly negative than positive coverage, 

exclude for Republika.com. 
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The study argues that the pattern of negative reporting by the four media is influenced by the 

government's public communication in the early stages of the pandemic. During the first three months 
of the Covid-19 outbreak in the country, the government's responses are mostly focused on medical 

interventions in health services and hospitals, such as shortage of standard personal protective equipment 

(alat pelindung diri/APD) while undermining the importance of prevention intervention. 

 
The government's policy has not comprehensively imposed the official health protocols to prevent the 

spread of coronavirus issued by the World Health Organization (WHO). Not to mention the response to 

economic impacts due to social restriction and temporary closure of commercial business and public 

transportation. 
 

As the primary official source during an emergency such as the pandemic, the government's lack of 

priority to the social and economic consequences has an impact on the agenda-setting of the media in 

reporting about the issue. Furthermore, wide audience outreach and quick dissemination of information 

allow online news to create click baits or bombastic headlines that attract readers’ attention, despite 

irrelevant contents of the information. The principle of ‘bad news’ as ‘good news’ remains for many 

agenda-setting media during the crisis. Nevertheless, people rely on and trust more information about 

the pandemic through online media than the government’s official spokesperson tends to make them 

prone to the exposure of hoax information. This study indicates that there is a lack of media engagement 
between media organizations and the government. The study argues that the lack of efficacy information 

in media coverage may contribute to the public’s dissatisfaction with the government’s initial response 

to the global outbreak.  

 

CONCLUSION 
Evidence suggests that during a crisis, the media has the responsibility to report positive information 

about the pandemic which prevents the public from anxiety and uncertainty. However, national online 

media coverage of Covid-19 issues shows more dominant-negative coverage than positive, in terms of 
impact, handling and policy. News at the local, national, and international level also shows a greater 

proportion of negative approaches to government’s handling the issue than positive coverage. Negative 

reporting about the impact of Covid-19 in addition to poor government’s performance in handling the 

Covid-19 pandemic has an impact on the public's negative perception and lack of trust towards the 

government’s effort against the Covid-19. 
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BACKGROUND 
The lack of ensuring the WHO gold standards for Infant & Young Child Feeding (IYCF) - early initiation 

of breastfeeding, exclusive breastfeeding 0-6 months, complimentary feeding since 6 months age and 
continue breastfeeding up until 2 years age or more – in emergencies may happen amidst a crisis, 

including during a Covid-19 Pandemic [1]-[5]. This may lead to acute/ chronic malnutrition such as 

stunting or even death if not managed properly [6]. Midwives are the closest health workers working 

amongst "end-users" in society, including those stationed in Puskesmas for generally longer duration of 
working in the same assigned area. They are amongst the most effective health educators in the 

grassroots [7],[8]. Their knowledge on IYCF is crucial in running their services and for the stakeholder 

to have a better foundation for trainings needed to improve their capacity, especially during the on-going 

pandemic. 
 

PURPOSE 
The main purpose of this research is to obtain the initial knowledge of IYCF during Covid-19 Pandemic 

of the midwives in close contact with maternal and child health in all Puskesmas in the city of Banda 
Aceh. The knowledge obtained was aimed at several aspects related to the IYCF during Covid-19 

Pandemic consisting of their knowledge on basic practices of IYCF, Covid-19 transmission risk in 

breastfeeding dyads, breastfeeding practices – in general, breast milk expression, and breast milk 

substitution – and complementary feeding during the pandemic.  
 

METHODS 
Using cross-sectional approaches, altogether midwives in 11 Puskesmas in Banda Aceh were surveyed 

online through Google Form (on the setting of one-entry-only per subject, identified by their log in 
information) platform on IYCF during Covid-19. The subjects were 88 all-female midwives, 30-55 years 

of age, stationed in General Polyclinic (Poliklinik Umum), Children Polyclinic (Poli Anak & MTBS), 

Immunization (Imunisasi), Delivery Room (Kamar Bersalin), and Maternal & Child Health Station 

(KIA) in all Puskesmas in the city of Banda Aceh. All surveys were constructed from IYCF guidelines 
both the international and national ones on IYCF Practices during Covid-19 Pandemic [9]–[15]. There 

were 54 true-or-false questions in total that were given to the subjects in randomized order. The questions 

were designed so that every question needed to be filled for the survey to conclude. The surveys were 
done only with their consent and during a non-working day simultaneously in limited time to prevent 

information-sharing during the surveys.  

 

RESULTS 
The results showed that only 23% of the subjects possessed good knowledge, while 67% showed 

moderate and the remaining 19% showed poor knowledge on IYCF during Covid-19 Pandemic in 

general. – with even more varying results when broken down into the knowledge categories mentioned 

above. For instance, less than one fifth or only 17% were within good knowledge on basic principles of 
IYCF in general. The precedency of an area having not enough capacity of understanding issues related 

to nutrition such as IYCF could lead to even worse nutritional statuses when found themselves in an 

emergency situation [1]. During this Covid-19 pandemic in which the virus easily transmitted via air 
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droplets, breastfeeding is still highly supported to be continued by the WHO anytime an infected mother 

is fit enough to nurse [16]. This is based upon weighing the abundant benefits of continuing 
breastfeeding over the risk of Covid-19 transmission in which experts stated that mother-child dyads 

separation is not the answer to it [17]. Less than half or only 38% of the subjects showed good knowledge 

of the health protocols recommendations for when a mother with Covid-19 infection wills to breastfeed, 

whereas these certain precautions need to be taken into accounts strongly in order to minimize the risk 
of transmission [18]. On top of that, only 15% were having good knowledge on managing or handling 

breast milk substitution when the direct breastfeeding is not possible. This may lead to improper 

handling of breast milk substitute such as improper preparation of formula feeding which can cause more 

infection when not handled correctly [19]. These are some concerning issues in need to be addressed for 
the pandemic is still going and breastfeeding mothers are amongst the vulnerable.     

 

CONCLUSION 
In conclusion, there are less than one third of the subjects that showed good knowledge on IYCF during 

Covid-19 Pandemic in general and more than half of them possessed moderate and poor knowledge – 

something that needs a further investigation on the underlying causes and the strategies needed to build 

even stronger capacity of midwives in terms of IYCF, especially with more than 90% of the subject 

admitted that they regularly were giving out educations on IYCF. Paying more attention on infant and 
child nutrition intervention via the correct knowledge on IYCF practices particularly during an 

emergency – such as this Covid-19 Pandemic – not only can strengthen their immunities to survive the 

pandemic, but also help them grow well even after the pandemic is contained or even better, ended. 
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BACKGROUND 
The coast of Aceh Besar and the City of Banda Aceh are very dynamic and are naturally always changing 

due to the interaction between land, sea, run off, and the atmosphere. This interaction will be increasingly 
complex affecting the coastal environment as a result of weather changes such as storms and waves 

which are further exacerbated by sea level rise. This vast coastal area requires holistic management and 

framework for sustainable development, conservation of coastal ecosystems and safety of coastal 

communities. The coastal management and development program in this area has been going on for 
decades through a number of initiatives such as coastal embankment construction, coastal green belt 

development, and land reclamation, community-based management. Therefore, this coastal area requires 

integrated holistic management. 

 

PURPOSE 
This study aims to identify how to manage coastal zones, the scope, rationality of coastal development, 

challenges, frameworks, environmental impacts, and future trends in Aceh Besar and Banda Aceh City.    

 

METHODS 

This research is based on information from the scientific literature and secondary data. To collect 

secondary data, intensive literature review related to coastal demographic statistics, coastal development 

status, coastal management approaches, coastal resources, anthropogenic impacts related to coastal 
zones, coastal government surveys, agricultural statistics problems. In addition, several relevant 

government policy documents and reports were also collected from government agencies both online 

and offline. Secondary data and graphic illustrations were also collected with the help of ArcGIS 

software. 
 

RESULTS 
The results of the study inform that currently integrated coastal management in Aceh Besar and Banda 

Aceh is mainly used for coastal development strategies. Therefore, this coastal area requires integrated 
management to build reciprocal interactions between coastal communities, policies, the environment to 

achieve sustainable development. Judging from the results of the trend that the status of coastal 

management in Aceh Besar and Banda Aceh has development opportunities that can reduce coastal 
poverty and contribute to local economic development. This coastal zone has a diversity of natural 

resources, minerals and tourism potential and much more to explore, therefore Aceh Besar and Banda 

Aceh need to take roles and initiatives in marine governance. 

 
The coastal management approach relies on available information on various aspects of coastal 

ecosystems, processes, resources, natural hazards and their impacts, effective response by governments. 

Coastal zone management is very important for implementing sustainable development strategies in 

Aceh Besar and Banda Aceh City. The existence of linkages between the national level, sub-national 
level and local communities in each approach taken must be able to ensure sustainability both socio-

economically and naturally. 
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CONCLUSION 
Coastal zone management is very complex and multidimensional because it must address all socio-
economic and natural related problems. However, coastal zone management is very important on the 

coast of Aceh Besar and Banda Aceh City because almost 70% of the population lives in these areas. 

The analysis results of the status of coastal management are still lacking so that the sustainable 

development strategy in this area has not been able to guarantee the safety, security and sustainability of 
coastal communities.  

 

Keywords: Coastal zone, future trends, coastal zone management, management status 
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BACKGROUND 
The Covid-19 pandemic has resulted in reduced productivity in the field of education, especially in 
disaster education. The change from face-to-face learning to online learning impacts the effectiveness 

of the learning process at all levels of education. Currently, almost all schools in the world enforce 

learning at home, and this includes Indonesia. It's the same with other countries that apply face-to-face 

learning [1]–[3]. However, this action can prevent student decline in learning during school closures 
caused by the coronavirus disease [4]. Teachers and educators experience an uncertain time transition in 

terms of their professionalism and work as educators [5]. However, many efforts should still be carried 

out through disaster education in reducing risk. 

 

PURPOSE 
This study aims to design a disaster model of teaching in the Covid-19 pandemic era so that in pandemic 

conditions like this, students can learn and increase knowledge about disasters effectively. 

 

METHODS 
This study uses a research and development (R&D) approach with the ADDIE model (analyze, design, 

develop, implement, evaluate) [6]. Through a survey, the data were collected using a questionnaire and 

focus group discussion at a disaster-prepared school (SSB) in Banda Aceh, Indonesia [7], [8]. 
Furthermore, the data were analyzed using descriptive statistics. 

 

RESULTS 
This study produces a disaster model of teaching based on the human-environment interaction theme 
(HEIT). The prototype model consists of five components: syntax, social systems, reaction principles, 

support systems, instructional impacts, and accompaniment impacts. Each of these components refers to 

the aspects of disaster learning objectives to be achieved, namely increasing disaster resilience in the 

pandemic era. The disaster model of teaching based on the human-environment interaction theme 
(HEIT) received a good response from the teacher during the implementation in the classroom. The 

teacher's response to the model component structure was 87.8 percent, and the model's implementation 

in learning got a score of 89.6 percent. So that the implementation of the teaching developed model can 

be said to be effective. 
 

CONCLUSION 
The results of this study suggest a disaster model of teaching based on the human-environment 

interaction theme (HEIT). The proposed model is expected to support the involvement of teachers and 

students in active learning as an effort to increase disaster resilience. In addition, this model is expected 

to encourage the transfer of knowledge through human and environmental interactions for adolescents 

to improve sustainability, performance, innovation, and resilience in the pandemic era. 
 

Keywords: designing, disaster model of teaching, pandemic era, disaster risk reduction 
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BACKGROUND 
Gender inequality in society is considered to have exacerbated the impact of the COVID-19 pandemic 

on women. The Rapid Gender Assessment (RGA) by UN Women in Europe and Central Asia found 

more than 15% of women lost their jobs, 41% of women experienced a reduction in wages, and showed 
an increase in women's work hours and workload in the family, during the COVID-19 pandemic [1]. 

Not only the economic and social impacts, the COVID-19 pandemic also increased women's 

vulnerability to domestic violence.  

 

PURPOSE 
This review attempts to answer the following research questions: i) To what extent has COVID-19 

impacted women in ASIA? and ii) what recommendations do existing studies propose to address or 

reduce the impact of the pandemic on women? The aims of the study were: a) to provide insight into the 
breadth of available literature on the impact of the COVID-19 pandemic on women, and b) to identify 

whether any evidence gaps exist regarding the findings of this study would have coherent implications 

for practitioners and scholars in Asian countries, in particular, those interested in the impact of the 

COVID-19 pandemic from a gender perspective. Hence, the purpose of this literature review is to 
systematically review articles that examine the impact of the COVID-19 pandemic on women in Asia. 

 

METHODS 
This study used a systematic review methodology using content analysis. To obtain the literature, the 
SCOPUS database is used with search terms including "COVID-19", "pandemic", "coronavirus", 

"impact on women", "gender", "violence", "equity" and adding "AND" or "OR" Boolean operator. 

Selected articles were examined based on publication title, topic relevance, abstract and research results. 

Inclusion criteria for selecting articles include those published between 2019-2021, using English, 
document type in the form of journal articles, reviews and book chapters, and studies conducted in the 

Asian region. Articles that only discuss aspects of biochemistry, genetics and molecular biology and do 

not have access to the full article were excluded from this study. The review was organized on the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). 

 

RESULTS 

From a total of 5,871 documents, as many as 61 articles were selected for further analysis, where the 
majority of the studies were located in China (19.6%) and India (19.6%) and were dominated by the 

Medicine subject area (96.72%). The majority of women who rely on family enterprises have seen their 

income decline [2,3]. Since the pandemic, most of the women informal workers have had to reduce their 

paid work time. Social restrictions have caused women to spend more time doing household chores. 
Women carry the heaviest burden, considering that most of them also spend more time caring for and 

accompanying children. The COVID-19 pandemic has affected women's mental and emotional health. 

This is because women experience increased stress and anxiety due to the prolonged burden of 
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housework and caregiving, loss of jobs and income, as well as experiencing gender-based violence 

[4,5,6]. This study confirms that women are disproportionately affected by the COVID-19 pandemic. 
The content analysis results showed that the COVID-19 pandemic impacted women in terms of 

psychological, economic, health, physical violence, and social relations. This study is very important to 

ensure that existing interventions are designed with the needs of women in mind, especially for 

vulnerable groups. This study is also expected to help the COVID-19 Task Force, development partners, 
and the private sector in formulating policies that support efforts to deal with COVID-19 in order to 

meet the needs of women, as well as promote rapid recovery efforts. The main findings of this study will 

facilitate discussions between various stakeholders to develop an effective COVID-19 response for 

women.  
 

CONCLUSION 
Exploration of the existing literature identified a lack of evidence without a comprehensive systematic 

review available to date. This study is the first literature review to investigate the relationship between 

the state of the COVID-19 pandemic and its impact on women to address research gaps in the existing 

literature. This study recommends that gender equality values and the distribution of household tasks 

are important, especially during the Covid-19 pandemic. 

 
Keywords: coronavirus, disaster, gender, equity, female. 
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BACKGROUND 
Students of elementary school in prone disaster areas are very vulnerable in facing crisis event. It is 

expected that the teachers have the ability to provide Psychological First Aid (PFA) in overcoming 

anxiety, so that the impact of disasters on psychology can be minimized, especially for students of the 

schools that identified on  the categories of  the vulnerability to  tsunami based on zones where the 

schools are  located. The difference of school location between red and yellow zone shows the schools’ 

susceptibility to disaster. This condition needs the teacher preparedness, regarding the knowledge, 
attitude or behavior on accompanying the students dealing with a crisis. Teachers’ capability in 

minimizing the student fear is very significant because it will have an impact on the students’ academic 

achievement. 

  

PURPOSE 
The aims of this descriptive comparative study are to: (i) describe the level of teachers’ PFA ability who 

teaches in Aceh prone tsunami areas based on their disaster training experience (ii) examine the factors 

affecting the teachers including teaching burden, teaching experience, educational qualifications, 
learning resources, teacher welfare, and teacher work ethic  (iii) compare the PFA ability of the two 

groups of teachers. 

  

METHODS 
Out of 213 initial respondents, there were 190 teachers being surveyed (response rate 91%) from 28 

elementary schools in the red and yellow zones recruited using a purposive sampling.  Data were 

collected by a questionnaire developed by the researcher. Descriptive statistics were conducted to 

analyze the data. 
  

RESULTS 
There was statistically no significant differences in PFA ability of the two groups  PFA (p-value 0.932) 

include knowledge  (p-value 0.904), attitude (p-value 1.000), behavior (p-value 0.130). The finding also 
showed a low level of PFA ability in both teachers who had had training experiences and those who had 

not had including the level of variables that cover knowledge and attitude but not for behavior variable. 

The mean scores of attitude and behavior variable of the teachers’ PFA who had had training experience 

were higher than those of teachers who had not had training disaster experienced, except for one variable 
related to knowledge teachers’ PFA who had not had training disaster experienced had higher but not 

significantly higher (p > 0.5) 

  

CONCLUSION 
This study provided evidence that training disaster experience does not have a significant impact on 

teachers’ PFA ability. From the outcome, teachers are expected to enhance their capability, especially 

ones from the red zone by conducting disaster simulation in the school to minimize the disaster impact 
on the psychological of the students. 

  

Keywords: Teacher, Psychological First Aid, Training Disaster Experience, School, Indonesia. 
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Abstract 

 
The Southeast Aceh region is located in the actively tectonic region and it can be categorized as the 

prone-area. Historically, there are many big earthquakes from the active fault, namely Tripa fault that 
has generated massive damage and loss. The study of the seismic vulnerability around the highly 

populated city of Kutacane as the center of economy and office activities must be conducted to prepare 

the suitable mitigation program for earthquake disaster. The waveforms of the microtremor have been 

set at 25 sites with one km grid interval between all points. The waveform lengths have 30 minutes 
duration at each site, and they were measured with the Taurus Seismometer in miniseed format. The data 

were analyzed by using the HVSRpy in order to obtain the Horizontal-Vertical Spectral Ratio for each 

site by means of the geometric-mean and the multiple azimuths methods. Both methods provide a similar 

result at both focuses, which are 0.8 Hz in frequency at the AT01 point and 4.8 Hz at the AT14 point. 
The preliminary result shows that the high frequency of the waveforms are probably generated from the 

left part of the study area which is influenced by the rock structure from the Alas formation.   
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Abstract 

 

The Sunda Strait Tsunami in December 2018 followed by the Covid-19 pandemic devastated the lives 

of the  victim’s families. This research aims to analyze the changes in economic condition, food security, 
and family wellfare (objective and subjective) in four time point of post-tsunami (3, 12, 16, and 20 

months) from 120 families (consisted of two group; 51 refugees and 69 non-refugees). The primary data 

were collected in August 2020 and the secondary data were collected from research in March 2019.  Up 

to 20 months after the tsunami, the analysis result showed an economic downturn (family and per capita 
income) and it had only recovered by 40% before tsunami. A sharp increase in poverty occurred in the 

first three months after the tsunami, then gradually decreased.  In 20 months after the tsunami, the 

families continued implement food coping strategy, although the intensity gradually decreased. The most 

common coping strategies were the reduction in; 1) serving per meal, 2) purchase of animal protein, 3) 
eating frequency, and 4) purchase of cheaper foods.The Covid-19 pandemic (data on April 2020) has 

reduced family income which has begun to improve, thereby increasing the number of poor families 

again. During the pandemic, the families of victims carried out more coping strategies for food, and the 

refugee families showed higher food insecurity than those non-refugee families. There were not 
significamtly different of family subjective welfare (economic, social, psychological) between two 

groups at the three post-tsunami time points. However, non-refugee families have significantly higher 

objective welfare than refugee families. This shows a better process of economic recovery in non-refugee 

families. Important findings of this study indicate the importance of building family resilience in 
disaster-prone areas as part of disaster risk reduction. Family resilience is a key indicator of the 

successful integration of disaster risk reduction into SDGs. 

 

Keywords: Covid-19. Food Security, Family Welfare,  SDGs, Tsunami Sunda Strait. 
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BACKGROUND 
Corona Virus Disease 2019 (COVID-19) has been declared as global pandemic since March 2020 by 

World Health Organization (WHO). Since then, major changes in attitudes and life routines of human 

have been changed drastically. This is not an exemption for Aceh. Up to mid of July 2021, there have 

been over 20,000 cases where almost 900 people died due to the virus. This has been an unprecedented 
event for Aceh in this century to face such devastating and deadly pandemic in this century. To capture 

the community perceptions on COVID-19 in Aceh, a series of online surveys have been performed since 

March 2020 until July 2021. The perceptions of the respondents could also represent the behavior of 

individuals or a community [1,2]. The findings of this research are expected to drive basis for managing 
pandemic and reduce worsening adverse impacts on community in short- and long-term processes [3,4].  

 

PURPOSE 
This study is aimed at observing changes of community perceptions towards COVID-19 and the 
pandemic management in Aceh.  

 

METHODS 
A series of surveys were performed in March  and  April 2020, and in July 2021. The first two surveys 

were targeted to capture early perception of the people who live in Aceh toward the COVID. Since 

March 2020 until July 2021, there have been two significant peaks of the pandemic where the second is 

the highest one at it still increases until this abstract composed. The third survey was performed to 
capture the changes of the people perceptions after 1.5 years of the pandemic. During the period, there 

have been a number of interventions made by central and local government. Due to the pandemic, it is 

not possible to conduct direct survey. Therefore, the surveys were conducted through online surveys, 

using Google Surveys Tools. The questionnaires were distributed using non-probability sampling. 
Dissemination of the tools were done using social media platforms, i.e twitter, Facebook, and WhatsApp. 

These three platforms are commonly used by people in Aceh. There were five groups of questions were 

included as follows: 

a. The respondents background (age, education, address, gender, and occupation); 
b. Respondents’ responses to the COVID-19; 

c. Respondents’ efforts to prevent from being contracted from COVID-19; 

d. Respondents’ perceiptions towards local government efforts in handling COVID-19. 

 
In the last survey, another set of questions were included to capture the respondents experiences on 

COVID-19 during the last 1.5 years and their perceptions on vaccines to mitigate impacts of COVID-

19. Analysis of the results were done by tabulating all responses and connect them to local and central 

government policies to manage the COVID-19.  

 

RESULTS 
Both of the surveys received different number of total respondents. For the first survey conducted in 

March 2021, the total respondents were 4.628. Meanwhile, for the second survey conducted in July 
2021, the total respondents were 805. Despite the difference, structure of the respondents from the 

aspects of age, gender, educational background, and occupation are relatively similar. The first survey 

were responded by 56,7% female respondents.  There were more male respondents in the second survey 
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(about 54.4% out ouf 805 respondents). In the first survey, most of the respondents have a bachelor 

degree (about 48.3%). The second survey received similar portion of respondents who graduated from 
university (about 41.8%). Total respondents who conducted activities outside their houses can be seen 

in Figure 1. In July 2021, it was about the second wave of COVID that was even higher than the first 

one in Indonesia, more people spent outside of their houses in longer period. In 2020, there were only 

about 34% respondents spent more than 3 hours to do some activities outside their houses. The number 
increase to about 51% based on condition in July 2021. The result reveal that there were more 

engagements of people outside their houses despite the second peak of the COVID-19 was underway. 

Figures 2 and 3 show places spent by respondents as in March 2020 and July 2021, respectively.  

 

 
 

Fig. 1. Percentages of total hours spent outside of houses based on Survey conducted in March 2020 

(left) and July 2021 (right).  

 
Fig. 2 Places spent by respondents in March 2020 (in percentages). 

 
Fig. 3. Places spent by respondents outside of houses in July 2021 (in percentages). 
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The figures also show that more people went to spend their time to some non-essential places such as 
coffee shop/restaurant and friend/relative houses. There are two reasons found based on qualitative 

questions that can explain this result. The first reason was due to they were fatigued of being isolated 

from public spaces and need some relaxing moment meeting people. The second reason was due to 

massive vaccination program that, to some extent, put confident to the respondent to expose themselves 
in public area.  

 

CONCLUSION 
Changes in respondents’ responses to the recent COVID-19 pandemic were observed in Aceh. There 
were changes toward how people adapt to some restrictions imposed such as restrictions to go to some 

non-essential public spaces. This was encouraged by fatigue of the respondents to endure isolation from 

friend and relatives. Vaccination program did also contribute to the confident of some people to interact 

with others at public spaces.  

 

Keywords: risk, COVID-19, preparedness, isolation. 
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Extended Abstract 

Merapi Volcano, is one of the most active volcanoes in the world. Since 1768 there have been 80 
recorded eruptions. Large eruptions with an volcano eruption index (VEI) more than 3 occurred in 1768, 

1822, 1849, 1872 and 1930-1931, with a west-northwest direction of pyroclastic flow. From 1930 to 

2001 the direction of the eruption was to the southwest. The 1994 eruption occurred a deviation to the 

southwest - south, upstream of the Boyong River, between the Turgo and Plawangan hills. Since 2006 
the direction of the pyroclastic flow has changed to the south. The 2010 eruption was the largest 

explosive eruption with a range of hot clouds reaching 15 km. 

 

Currently Merapi Volcano has the potential to erupt with a VEI value of around 3. The potential threat 
in the form of pyroclastic flow, develop from the lava dome avalanche is 5 million million cubic meters. 

The lava dome shedding has the potential pyroclastic flow as far as 6 - 9 km towards the Gendol River, 

Opak River, Yellow River, Boyong River and Krasak River. The number of exposed residents in the 

seven villages is 18,880 thousand people. 
 

After the phreatic eruption on 21 May 2018, the Geological Agency changed the status of Merapi 

Volcano, from Level I to Level II. Community activities must not be a radius of 3 km from the summit. 
After the eruption on June 21, 2020, there was a shortening of the distance to the northwest sector of 

Babadan, with an average rate of up to 11 mm / day, as well as an increase in the incidence of volcanic 

earthquakes. Based on these data, the Geological Agency increased the activity status of Merapi Volcano 

from Level II to Level III. 
 

The Sleman Regency Government responded to the change in status by establishing the Merapi Volcano 

Disaster Emergency Response Status. This stipulation is the basis for preparing a Disaster Emergency 

Management Operational Plan. Seven villages in Disaster Prone Area III were designated as potential 
areas for impact, namely the villages of Glagaharjo, Kepuharjo, Umbulharjo, Hargobinagunn, 

Purwobinangun, Girikerto, and Wonokerto; especially in the 3 highest hamlets, namely Dusun 

Kalitengah Lor, Desa Glagaharjo; Kaliadem Hamlet, Kepuharjo Village; Pelemsari Hamlet, Umbulharjo 

Village. 
 

Pandemic Coronavirus Disease (COVID-19) in Sleman Regency 6,484 people were infected, 6,330 

people recovered and 154 people died. This condition encourages the adaptation of existing contingency 

plans to the Covid-19 health protocol. Thus all operation plans are carried out in accordance with the 
Covid-19 health protocol. 

 

In these situations and conditions, the evacuation was carried out by Dusun Glagaharjo and Dusun 

Turgo. Refugees from Dusun Glagaharjo were triggered by an increase in status to Level III. For this 
reason, refugees are only vulnerable groups. The refugees consisted of 196 people, namely infants, 

toddlers, children, the elderly, pregnant women, breastfeeding mothers and people with disabilities. The 

refugees from Turgo Hamlet were triggered by a hot cloud as far as 4 kilometers to Turgo Hamlet. The 

evacuation was carried out to all Turgo Hamlet residents as many as 145 people.the Covid 19 protocol. 
Masks, disinfectants, hand sanitizer, sprayers, multivitamins, are additional ingredients needed. The 

space requirement becomes approximately 3 times larger. The need for volunteers becomes more and 

more due to increased the problem. 
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Abstract 

The COVID-19 pandemic has created both a public health crisis and an economic crisis all over the 
world. It has forced the small-scale fishing communities to change many things in their daily lives and 

livelihoods, but little has been known until now especially in developed countries. This paper explores 

analyzing impacts of COVID-19 on lifestyle and livelihoods in two small-scale fishing communities of 

Chilika Lagoon, India, by applying time use approach to collect comprehensive information on human 
activities. This study applies the face-to-face interview method for a monthly time use surveys conducted 

over two years from April 2015 to March 2016 (before COVID-19) and from June 2020 to May 2021 

(during COVID-19) with the same 20 participants, amounting to 1666 samples and 1680 samples, 
respectively. The findings revealed that there were several major differences between the two periods in 

the time spent on paid work and social/cultural/recreational work. Precaution measures to take physical 

distancing have been put into practice in the targeted villages, thereby leading to decrease the time spent 

on social activities such as talking with others, compared to before COVID-19. Although those who 
engaged in the fishery sector faced with difficulties in the lower fish market price, elaborations were 

made on increasing the time spent on paid work such as fishing and labor work to adapt to rapid changes 

in the market. The lessons learned from the case study imply that applying the time use approach is 

effective to identify the vulnerability of COVID-19 pandemic hazards while identifying coping 
strategies to mitigate disaster risk to adapt to changes in their lifestyle and livelihoods. 
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Abstract 
 

Better insight and less human-dependent interpretation can be obtained from joint analysis of separated 

and independent geophysical parameters. This paper discusses the application of a neural network 
method to derive rock properties and seismic vulnerability from horizontal to vertical ratio (HVSR) and 

seismic wave velocity data recorded in Majalengka (West Java, Indonesia). Seismic microtremors were 

recorded at 54 locations and additionally multichannel analysis of surface wave (MASW) experiments 

were also conducted. From the two methods we mapped the average shear wave velocity for the upper 

30 m (Vs30), HVSR peak amplitudes and the dominant frequency. A neural network method was then 

applied to cluster the geophysical data and derive the lithology of the study area. We developed four 

learning model clusters from the three input geophysical parameters, Vs30, HVSR peak amplitude and 
resonance frequency. The four clusters classified based on the variation the geophysical parameters show 

good correlation to rock types obtained from previous geological surveys. The clusters also classified 

the safe and the vulnerable regions for future infrastructure development. This study demonstrates that 

low-cost geophysical experiments combined with neural network-based clustering can provide 
additional information which is important for seismic hazard mitigation in densely populated areas. 

Keywords: neural network, earthquake, shear wave velocity, seismic vulnerability, soil and rock types 
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Abstract 

 

Coastal communities living in Aceh are particularly vulnerable to the impact of coastal hazards and 
climate change such as tsunami, storms, droughts, abrasions, landslides, floods, etc. Aceh Province has 

traditionally been their way of adapting to the coastal hazards. But, since the Covid-19 first case was 

found in March 2020, it has also been impacted this traditional institution in managing coastal hazards 

and coastal community. This study reveals traditional coastal institutions, namely Panglima Laots, that 
have been recognized in Aceh society for more than 500 years in dealing with leadership in managing 

and protecting coastal resources on coastal hazards impacts. We focused on the case during the pandemic 

era in Aceh Province. To run the Panglima Laot institution, the Aceh coastal community implements 

Hukom Adat Laot (the customary sea law) as the local regulation. But this role does not recognize the 
impact of the pandemic situation through the disaster risk reduction (DRR) strategies on coastal hazards 

and impacts. Since the 2004 Indian Ocean, Panglima Laots were also affected and situated Aceh coastal 

communities faced some difficulties with restructuring the institution. This study is qualitative research. 

The data was collected by interviewing the Panglima Laots, the community members and employing 
multi-dimension perspectives. This study focused on the highlights of issues and challenges to 

integrating the customary sea law within DRR strategies agenda on coastal hazards impacts during the 

pandemic Covid-19 era. The results show that the Panglima Laot still has significant roles in managing 

the impact of Covid-19. The integration of the pandemic impact through the customary sea law in 
managing the impact of the coastal hazard is still not cleared and stated firmly. 
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Abstract 

The coastal communities are the severely impacted communities from a tsunami disaster. Around the 

Indian Ocean, most of this community were categorize as small-scale fisheries, thus the tsunami, not 
only resulted in the loss of life and economy but also affected the loss of knowledge and practical 

information. This situation is true in Aceh province, where the 26 December 2004, a mega earthquake 

struck at the western offshore of northern Sumatra generated a tsunami that swept the entire coastal 
region along the Indian Ocean. The post-disaster recovery process indicates that the fisheries 

communities at Aceh have found a perplexing time to recover not because of lack of aid or assistance 

for their need, but the loss of local marine indigenous knowledge creates a huge gap among the surviving 

fishermen to reestablish the fisheries. To tackle those problems, the Syiah Kuala University (USK) 
together with the Body of Rehabilitation and Reconstruction Nanggroe Aceh Darussalam – Nias (BRR 

NAD-NIAS) with support from the Asian Development Bank (ADB) implement an innovative project 

that engaging and empowering the Panglima Laot (i.e. traditional fishermen institution) which involve 

the local fishermen and researcher, named the Community-Based Bathymetric Survey (CBBS). The 
project lasted for 23 months, starting from June 2007 until May 2009. During the course of the project, 

as many as 151 GPS-transducers recording devices were installed on the fishermen boats along the coast 

of Aceh and managed to gather as many as 922 data sets consist of 6,170,648 data points. The strategy 

implementing by this project indicate that by empowering the Panglima Laot, the important information 
to reestablish the fisheries are collected (i.e. fishing ground), not only that, form the data set, numerous 

important finding were harvested, such as detail nearshore bathymetry, map of underwater hazard, 

observation of oceanographical properties and its relation to the fisheries resources, as well as the fishing 

behavior on seasonal change. This newly gathered – analysis information was assisted back to the 
fisheries communities to help them to recover. Implementation and success of this project could be 

applied elsewhere around the globe. 
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BACKGROUND 
Several major disasters have struck the country, namely the Indian Ocean Tsunami in 2004 and the 2014 

Flood, which hindered the responding agencies during search and rescue operations triggering a civil-
military response. Natural disasters and emerging hazards such as terrorism, biological hazards, 

radioactive and hazardous materials pose a threat, especially in urban areas, requiring rapid and complex 

civil-military response and coordination. Disasters that occur due to natural causes, technological 
hazards, biological hazards and especially urban disaster requires the response of various agencies and 

affects multiple stakeholders. Currently, half of world's population (55%) lives in an urban area and Asia 

is the fastest growing urban agglomerations [1].  Specifically, in Malaysia, The Federal Territory of 

Kuala Lumpur is the most densely populated state with 6,891 persons per square kilometres and a 100 
percent urbanisation level [2]. Kuala Lumpur as the capital state of Malaysia is an unplanned city that 

covers an area of 243.65 sq.km. is highly dense and the busiest city in Malaysia. Due to this, the city is 

vulnerable to various hazards especially non-traditional hazards and risk. The continuous urbanisation 

pose challenges in order to meet the growths of the population, such as housing, transportation and other 
infrastructures. 

 

Recently, the world was struck with an unseen threat which is the COVID-19 virus, and it was declared 

a pandemic by the World Health Organisation (WHO) on 11 March 2020 (World Health Organisation 
(WHO)). The virus has affected almost every country in the world resulting in mass death, loss of jobs 

and closing of businesses due to the lockdown imposed by a country's government in order to curb the 

pandemic. Malaysia was also severely impacted by the pandemic with a total of 6,855 number of cases 

and 112 deaths and out of the total number of cases, 1,508 was reported in Kuala Lumpur alone as of 
15th May 2020. Ensuing from the pandemic, the Movement Control Order (MCO) in Malaysia was 

activated under the Prevention and Control of Infectious Diseases Act 1988 and the Police Act 1967 to 

curb the pandemic from spreading even further. During the enhanced MCO, the Malaysian Armed 

Forces were deployed nationwide to assist the police in enforcing the MCO. 
 

The military engagement in humanitarian assistance and disaster relief (HADR) activities in Malaysia 

are a departure from their conventional roles during war time which is categorised as 'military operations 

other than war' (MOOTW) whereby their roles are to support civilian agencies as stated in NSC Directive 
No.20. Since the military's secondary task of assisting civilian agencies is very common today [3] and 

civil-military cooperation has emerged as a priority in the Asia-Pacific region's security agenda [4] , it 

is beneficial to identify existing gaps in the regulations, policies and frameworks relevant to HADR. 

Therefore, a narrative review was conducted for this study to gain a broad understanding of the current 
gaps pertaining to civil-military humanitarian assistance and disaster relief (HADR) through a broad 

literature search such as policies, laws and regulations currently practiced in Malaysia. Subsequently, a 

brief overview of current laws and regulations in place particularly to civil-military coordination in 

Thailand and Japan was also done. 
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PURPOSE 
The military engagement in humanitarian assistance and disaster relief (HADR) activities in Malaysia 
are a departure from their conventional roles during war time which is categorised as 'military operations 

other than war' (MOOTW) whereby their roles are to support civilian agencies as stated in NSC Directive 

No.20. Since the military's secondary task of assisting civilian agencies is very common today [3] and 

civil-military cooperation has emerged as a priority in the Asia-Pacific region's security agenda [4], it is 
beneficial to identify existing gaps in the regulations, policies and frameworks relevant to HADR. 

Therefore, a narrative review was conducted for this study to gain a broad understanding of the current 

gaps pertaining to civil-military humanitarian assistance and disaster relief (HADR) through a broad 

literature search such as policies, laws and regulations currently practiced in Malaysia. Subsequently, a 
brief overview of current laws and regulations in place particularly to civil-military coordination in 

Thailand and Japan was also done. 

 

METHODS 
Inclusion criteria consisted of only civil-military coodination research conducted in Malaysia, Thailand 

and Japan as well as policies or law related research whereas exclusion criteria were pure science based 

or engineering related research. Several databased were included in the research such as Scopus, Google 

Scholar, Proquest, Sagepub and other relevant institution and government agency websites that provided 
articles, documents, laws, regulations and reports related to the study. The data and literature collected 

was then systematically reviewed to provide an overview of the current civil-military coordination 

mechanism and to identify gaps in the policies.  

 

RESULTS 
the NSC Directive No.20 is the main guiding document for disaster management in the country which 

encompasses all the phases of disaster management, mitigation, preparedness, response and recovery. 

The directive is only applicable to land disasters and excludes emergency aviation and sea incidents that 
involves disruption to societal activities and state affairs resulting in loss of life, damage to property, 

economic losses and environmental destruction that's beyond the society's ability to cope. The study 

found that the directive also lists down the roles and responsibilities of various agencies at every level 

of disaster and to date, there is no known established framework for the coordination of civil-military 
response in the country. Subsequently, the role of civil-military coordination in previous studies have 

shown that in the context of Malaysia, civil-military coordination shares a common goal during response 

and recovery with the military playing the complementary role. Several challenges have been previously 

identified such as no designated centre to conduct joint training; infrequent coordination meeting at 
district, state and federal level; channelling of information; gaps in the SOPs; communication systems 

issues and no clear order of instructions given. Thus, the engagement of both civil agencies and the 

military during disaster response can increase their capacity to response especially when a disaster or 

emergency is beyond the government's capacity.  
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Abstract 

 

Tsunami vertical evacuation buildings (TVEBs) are essentials in the Tsunami prone zone area as it could 

save many lives. The buildings is important especially in the local tsunami events that may not allowed 

sufficient time to people evacuate to the higher ground.   The TVEBs may not always be a special 
building that intended built as the TVEBs, it could be the existing buildings in the Tsunami prone zone 

area that have the suitability as the TVEBs. This paper presents the methodology for determining the 

suitability of different public buildings as TVEBs by using the analytical hierarchy process to weight 

criteria based on combined structural analysis, expert judgment, existing standard from the TVEBs 
guidelines (e.g. Federal Emergency Management Agency (FEMA) and Indonesian National Board for 

Disaster Management (BNPB)) and descriptive scores from the surveyed buildings. The location of the 

study was in Baitussalam, the district of Aceh Besar, Indonesia. The location was chosen because there 

are no vertical evacuation buildings and tsunami evacuation relies on the horizontal evacuation routes. 
Among 6 buildings that were surveyed range between schools, public health centers and mosques, we 

identified some key important areas that need to be developed in order to increase the suitability of the 

buildings to meet the TVEBs standard. Those identified criteria include the safety constructions 

improvement, accessibility especially for those with the mobility constraints. 
 

Keywords: Tsunami; Evacuation; Vulnerability; Mitigation; Analytical hierarchy process; Structural 

Analysis. 
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BACKGROUND 
A tsunami is a rare but potentially devastating natural hazard that may impact a large proportion of the 

world's coastal population, to the extent that the public has any awareness of the tsunami phenomenon. 

It has traditionally been associated with the islands and rim of the Pacific Ocean, where their origin was 
attributed to large, distant, underwater earthquakes [1]. While the preponderance of tsunami is initiated 

in the Pacific [2], the tsunami on 26 December 2004 provided a tragic reminder that the Indian Ocean is 

also a source of tsunami hazards, with the Sunda Megathrust, in particular, generating irregular but 

devastating tsunami [3–5].Over the past 2000 years, there have been 716,548 deaths attributed to 
tsunamis from these two oceans [1]. The enormous death toll from a single event is concentrated in 

Aceh, Indonesia, where more than 230,000 people were killed by the 2004 Indian Ocean tsunami [1,6,7].  

 

The tsunami experiences in Indonesia have impacted community understanding of the phenomenon and 
have also contributed to the significant change in scientific paradigms of disaster [8,9]. Provoked by the 

2004 tsunami, a range of scientific disciplines have sought to refine our understanding of the cause, 

timing, impacts, and future potential for tsunami in Indonesia and potentially elsewhere [4]. The finding 

that many locations on the Indian Ocean coast areas of Indonesia have been impacted upon by several 

tsunamis [4,10] has focused attention on gaps in scientific understanding as well as disaster risk 

reduction (DRR) processes calls for dramatic improvement in disaster education [11]. 

 

PURPOSE 
This study was conducted on a famous example of indigenous knowledge in saving lives from the 2004 

Indian Ocean tsunami. Smong Story from the Simeulue Island. The study discusses findings derived 

from several parallel research programs, particularly one compelling relating to the Simeulue 

community’s awareness of the nature of tsunami risk and how to respond to it. A word to encompass the 
tsunami phenomenon is central to the Simeulue story. This study argues that, by extension, a new word 

for this most devastating of natural hazards should be the beginning of a new Indonesian narrative about 

disaster risk reduction. The word that saved people on Simeulue is smong. 

    
 

METHODS 
This study is qualitative research. The qualitative research steps taken in this study are as follows: 

developing and modifying theory, collecting data, elaborating or refocusing the research questions, 
analyzing data, and identifying and dealing with validity threats. These steps are usually happening more 

or less simultaneously, with each influencing all of the others [12,13]. The study conducted in 

ethnographic fieldwork [14,15]. This study presented from the results deriving from several research 

programs focusing on Simeulue Island. All applied a qualitative research model with one focusing on 
semi-structured interviews with key personnel (current and ex-government officials) while the second 

conducted narrative interviews with members of the general population (40-50 interviewees) divided 

into two groups (Group A the person who experienced the 2004 Indian Ocean tsunami, Group B the 

person who did no experience the 2004 Indian Ocean tsunami). 
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RESULTS 
Challenges and Issues in sustaining the roles of Smong as local and indigenous knowledge for disaster 
risk reduction can be pointed as follow: the recognition of Smong as the word replaces the tsunami in 

the context of Indonesia is still lacking. On the one hand, national-level regulations governing this 

recognition are thoroughly familiar with the local context that is still far from the expectation. But when 

the 2004 Indian Ocean tsunami hit the Simeulue area, the Smong successfully saved lives. 
 

CONCLUSION 
The recognition of local and indigenous roles such as Smong for disaster risk reduction is still not 

integrated through the sustainable program on DRR. The main issues and challenges facing the 
Simeuluean people are still focused on the livelihood and economic problem rather than focused on the 

local and indigenous knowledge practices for disaster risk reduction. The lack of capacity of the local 

government in integrating the Smong as local practices and knowledge for DRR.  

 

Keywords: Smong; tsunami; Indian Ocean tsunami; indigenous knowledge 
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Abstract 

University Forum for Disaster Risk Reduction (UFDRR), Ministry of Education and Culture, and 

National Board for Disaster Management (BNPB) are collaborating in the implementation of 

strengthening of village resilience by Student Study Service’s program (KKN). This program was 

attended by 28 universities in Indonesia and totally consists of 1241 students, and held during August to 
September 2020. The location of KKN are 52% in Central Java province, 18% in West Java province, 

10% in West Kalimantan province and the rest are in other provinces. This activity program was carried 

out during the Covid pandemic, therefore some student activities in student study service’s program are 
supporting public health, food security, economic resilience, supporting public safety against Covid, 

supporting public understanding of Covid, education for undergraduate school, compiling information 

systems and becoming Covid’s task force. This paper will tell all the process of this KKN thematic 

program, from registration, debriefing, implementation, assistance from lecturer, monitoring, and 
finally, we compile a lesson learned book of Covid’s KKN which contains 69 papers. This lesson learned 

book are distributed among universities of UFDRR’s member and for public. Hopefully this KNN 

activities can be duplicated in others area that can reduce the spread of Corona virus 2019. 
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