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About AIWEST -DR 2018

The Ministry d Research, Technology and Higher Education encourages researchers, academia,
disaster practitioners and managers to be involved in remarkable international workshop organized
by Tsunami and Disaster Mitigation Research Center (TDMRC), Syiah Kuala Utyvérsis
international workshop will be held in Banda Aceh which is the most devastated city after 2004
Indian Ocean Tsunami. AIWESDR was firstly launched in 2005 as part of Syiah Kuala University
contribution to ensure the messages from the 2004 tsyvessi 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, the name of thient has been refined into a new name with the same
abbreviation: Aceh International Workshop and Expo on Sustainable Tsunami Disaster Recovery.
We want to ensure the Sendai Frameworks for Disaster Risk Reduction (SFDRR), released in
SendaiJapan in 2005be resonant in the mind of disaster researchers, practitioners, and policy
makers. Therefore, we invite researchers, academia, disaster practitioners and managers to submit
their extended abstracts to the 11th AIWEHSR 2018.

Theme: Advancing science ath technology innovation for sustainable disaster resilience and
risk reduction

AIWEST-DR 2018 covesthe following topics (but are not limited):
Geohazards, Technology and Infrastructure;

Coastal City Resilience Towards Natural Hazard;
Knowledge manageméefor Disaster Risk Reduction;
Disaster Risk Financing and Insurance;

Human Security and Disaster Medicine;

Policy Making for Sustainable Disaster Risk Reduction;
Hydro-meteorological Hazards and Climate Changes;
Tsunami Numerical Modeling and Its Appliaats;
Resilient City Planning;

Evacuation Planning and Training;

Disaster Education;

Emergency Handling and Psychological Dimension of Responses;
ICT Application in Disaster Management;

GIS and Remote Sensing for Disaster Management;
Local and Indigenouknowledge for Disaster Risk Reduction;
Applied Geosciences for Disaster Risk Reduction;
Effective Recovery, Rehabilitation and Reconstruction;
Paleotsunami and Paleoseismic studies;

Disaster Management in Religious Perspective;
Progress of SFDRR implemetita.
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Message from the Rector of Syiah Kuala University

Ministry of Research, Technology, énHigher Education of IndonesiéRISTEKDIKTI),
distinguished guests, professors, participants,

Welcome to the 1" Aceh International Workshop and Expo on Simsthle Tsunami Disaster
Recovery (AIWESTDR 2018). To those who have been in this event for more than once, | would

like to also congratulate to your return to Banda Aceh and to this event. Since the last AIWEST
DR in 2016, there have been a number ofdrgnt disaster events occurred in this world, the
December 2016 Pidie Jaya Earthquake, the Lombok Earthquake 2018, and the recent Central
Sulawesi earthquake and tsunami on September 28, 2018. The latest events strengthen reasons for
being persistent anmbmmitted to develop knowledge and capacity for disaster risk reduction.

| was informed that the MAIWEST-DR has managed to gather the largest number of presenters
since it was started in 2006. This resembles the increasing attention from acau®misaater
practitioners on developing science and technology for disaster resilience and risk reduction.
Tsunami and Disaster Mitigation Research Center (TDMRC) has chosen to bring the discussion on
methods to develop science and technology for susteidéaster resilience and risk reduction in

this event. In the last two years, we altogether bring more consciousness on the ideas. Sustainable
efforts are a must. Integrative and holistic approaches on this matter are urgent. For these, we are
here.

I would like to thank to RISTEKDIKTI for supporting our efforts to continue promoting this event
every year. Simultaneously, on behalf of Syiah Kuala University, | would like to convey gratitude
to International Research Institute of Disaster Science (IRIDEB)hoku University for being an
important partner for the last two AIWESIR events. Secondly, allow me to also thank to USAID,
National Academies of Sciences, Engineering and Medicines of United States, Newton Fund of
British Council, The Government @&ceh Province who have been very supportive throughout
these years.

At last but not least, | would like to congratulate to all participants of tHeAIWEST-DR. We
expect to draw fruitful ideas to increase a more disasgglience region in the fute. For this, let
us continuously develop networks, communication and deliver positive impacts to our
communities. Have a fruitful and enjoy the conference.
Thank you very much.

r-

Prof. Dr. Ir. Samsul Rizal, M.Eng.
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Message from theChairman of AIWEST -DR 2018

Alhamdulillah all praise is due to Allah, and Allah's Peace and Blessings be upon Muhammad the
messengeiTsunami and Disaster Mitigation Research Center (TDMRC) of Syiah Kuala University
and International Research Institute of Disaster Scidf®i®¢S) of Tohoku University proudly
present The TAceh International Workshop and Expo on Sustainable Tsunami Disaster Recovery
(AIWEST-DR 2018). Several devastating events occurring in 2018 including the Palu earthquake
and tsunami, the Lombok earttake and the Mount Agung eruption have caused human victims
and economic losses significantly. The losses caused by the disasters show the importance of
Disaster Risk Reduction Program. To contribute to the effort of the Disaster Risk Reduction we
invite researchers, practitioners, and policy makers to disseminate the research and expeeience
AIWEST-DR 2018.

The 11" AIWEST-DR 2018 consists of six important events, namely Keynote and Panel Sessions
on the first day (October 10, 2018), Technical SessBpacial Session and Student Forum on the
second day (October 11, 2018), field trips (October 12, 2018), and Expo (Octebkr 2@ 8).

We feel deeply honored with the presences of Minister of Research, Technology and Higher
Education, The Republic of ledesia, Prof. H. Mohamad Nasir PhBk, and Prof. Shunichi
KOSHIMURA of IRIDeS Tohoku University, Japan. At the same time, we would like to highlight
the attendances of number prominent panelists from around the wembd, Dwikorita
Karnawati (Meteorolaical, Climatological, and Geophysical Agency of IndoneBimf. Phil
Cummins (Research School of Earth Sciences, Australian National University, Canberra,
Australia), BMKG Jakarta, Indonesidrof. Samsul Riza(Rector of Syiah Kuala University,
Banda Aceh Indonesia)Prof. Yusni Sabi(Ar-Raniry State Islamic University, Banda Aceh
Indonesia) Prof. Peter Sammondfnstitute for Risk and Disaster Reduction, University College
London, UK), Prof. Shinichi Egawa (IRIDeS, Tohoku University), Prof. Biswajeet
Pradhan (Faculty of Engineering and Information Technology, UTS, Australia), Prof.
BenjaminP. Horton (NanyangTechnologicalUniversity, Singapore).

The editor of 11' AIWEST-DR accepted 103 extended abstracts investigating the reskancé t
o n Ad¥ancng Science and Technology Innovation for Sustainable Disaster Resilience and Risk
Reduction .

At last but not least, the Committee of thé"IIWEST-DR 2018 and TDMRC of Syiah Kuala
University would like to thank to all supports received, especially ¢oMimistry of Research,
Technology, and Higher Education (RISTEK DIKTI), USAID, NAS, UGRDR, and other parties
that fully support this event.

Thank you.
|

j

Dr. Muksin Umar, M.Phil
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Programme and Schedule

Day 1 Wednesday, October 10, 2018) Venue: Aceh 1,2,3

08.00- 09:00

Registration

09:00- 09:25

09:2571 10:15

Opening Ceremony and Welcome Speech

Dr. Muksin Umar

Chairman of AIWESTDR 2018

Prof. Samsul Rizal

Rector of Syiah Kuala University

Keynote Speech

Prof. H. Mohamad Nasi

Minister of Research, Technology aH@jher Education Indonesia

Prof. Shunichi Koshimura

Hazard and Risk Evaluation Research Dorns IRIDeS- Tohoku University

10:30-11:00

Coffee Break & Expo

11:007 13:00

Panel Session
Panel 1: The Role of Sience and Technology in Enhancing Disaster Resilience and Risk Reductior

Prof. Dwikorita Karnawati

Head ofMeteorological, Climatological, and Geophysical Agency of Indonesia
Prof. Phil Cummins

Research School of Earth Sciences, Australian Natldniakersity, Canberra, Australia
Prof. Biswajeet Pradhan

Faculty of Engineerig & Information Technology, UTS

Prof. Benjamin tdrton

Earth Observatory of SingapeiNanyang Technological University

13:00- 14:00

Lunch Break

14:007 16:00

Panel 2: Building Safer and Resilient Communitieghrough Education and ReligiousApproaches
Prof. Yusny Saby

Universitas Islam NegeAr-Raniry, Banda Aceh Indonesia

Prof. Shinichi Egawa

International Cooperation for DisastMedicine. Tohoku University

Prof. Sansu Rizal

Redor Universitas Siah Kuala, Banda Aceh Indonesia

Prof. Peter Sammons

University College London

16:00 - 16:20

Coffee Break & Expo

19:30- 21:30

Y 90209000 5 . S

Welcome Dinner and Announcement of TDMRC Awards, and Cultural Performances
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Summary of Technical Sessions

Day 2 (Thursday, October 11, 2018)

Venue Aceh 1 Aceh 2 Aceh 3 Madinah 1 Madinah 2 Madinah 3
Archiving and . Loqal and Tech_nol_ogice_ll
ToPICS Learning from Geological _Hea_lth Aspects Indigenous Appllcatlons in
9
Past Disasters Hazards 1 in Disaster Knowledge far Disaster
. DRR Management
Paper ID 74 Paper ID57 | Paper ID 62 22:;'2:] Paper ID 25 Paper ID 131
Paper ID 41 Paper ID 123 | Paper ID 19 Paper ID 109 Paper ID 76
08.30- 10.00 | Paper ID 69 Paper ID 2 Paper ID 16 Paper ID 15 Paper ID128
Paper ID 130 Paper ID 129 | Paper ID 20 Paper ID 36 Paper ID 89
Paper ID 27 Paper ID 1 Paper ID 59 Paper ID 38
08.30- 10.00 Coffee Break
Disastgr Geological Logistig: and Disaster_ Climate Change
TOPICS Education and Hazards 2 Post Disaster Economics and | and Sea Level
Safe Schools 1 Issues Risk Finance Rise
Paper ID 9 Paper ID 12 Paper ID 42 Paper ID 43 Paper ID 5
Paper ID 61 Paper ID 96 Paper ID 54 Paper ID & Paper ID 102
Paper ID 60 Paper ID 119 | Paper ID 32 Paper ID 48 Paper ID 122
Paper ID 63 Paper ID 56 Paper ID 88 Paper ID 34 Paper ID 124
Paper ID 52 Paper ID 126 | Paper ID 115 . Paper ID 106 Paper ID 82
Paper ID 91 Paper ID 23 | Paper ID 93 Special Paper D 11 Paper ID 3
10.10- 12.40 Paper ID 37 Paper ID 84 Paper ID 31 Sessio Paper ID 13
Paper ID 120 | Paper ID 125 Risk Perception | Paper ID 35
and Paper ID 7
Communication
Paper ID 90
Paper ID 72
Paper ID 80
Paper D 99
12.40- 14.00 Lunch Break
Disaster Hazard Community Tsunami and GIS
TOPICS Education and | Characteristics | Preparedness Coastal Application in
Safe Schools 2 | and Modelling | and Reslience Hazards DRM
Paper ID 45 Paper ID 78 Paper ID 55 Paper ID 104 Paper ID 21
Paper ID 116 Paper ID 75 Paper ID 47 Paper ID 97 Paper ID 66
Paper ID 10 Paper ID 101 | Paper ID 111 Paper ID 71 Paper ID 67
Paper ID 33 Paper ID 136 | Paper ID 112 ?:tgier;]t Paper ID 105 Paper ID 98
14.00- 16.15 Paper ID 127 | Paper ID 54 Paper ID 87 Paper ID 95
Paper ID 103 | Paper ID 17 Paper ID 24 Paper ID 14
Paper ID 79 Paper ID 6 Paper ID 81
Paper ID 100 Paper ID 40
Paper ID135 Paper ID 114
16.15-17.15 Coffee Break
17.15-18.15 Closing Ceremony (Best Paper Awards Announcement)
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Technical SessiorfThursday, October 11", 2018)
08.00- 08:30  Registration
08:30-10:00 Archiving and Learning from Past Disasters
Venue: Aceh 1

Paper ID: 74 Akihiro Shibayama And Sebastien Boret

Transforming The Archives Of The Great East Japan Earthquake Into Global Natural Disaste
Archives

Paper ID: 41 Moriyanti, Nyak Mutia Ismail, Fittri Yanti, Endah Anisa Rahma ARdsma
Setiyana

Tsunami And Earthquake Symbols And Signs
Paper ID: 69 Sebastien Boret And Akihiro Shibayama

AcehdS Memorial Sites For The Dead Of The
Paper ID: 130Shosuke Sato, Anawat Suppasri, Sebadieret, Masaharu Nakagawa And
Fumihiko Imamura

Archiving Disaster Remains: The Case Of i
Miyagi Prefecture

Paper ID: 27 Emily Margaret Lane, Kristikee Thomas, Marion Schoenfeld, Thomas Wilson A
MatthewHughes

The Scientific Response To TH tessbres LddrotFemA e
Moderate Event

Geological Hazards 1
Venue: Aceh 2

Paper ID: 57 Aulia Khalgillah, Musfira, Wiwik Ayu Ningsih, Umar Muksin

Svim: Seismic Vulnerability Index Dat@nation And Hvsr Data Processing

Paper ID: 123 Andrean Hasiholan, Muksin Umar And Qadariyah Qadariyah

Source Mechanism Analysis By Using Tensor Moment Inversion (Study Case : Pidie Jaya Ear
In 2016 December 7Th)

Paper ID: 2 Ennita Riana, Arisk Rudyanto And Umar Muksin

Study Of Multichannel Analysis Of Surface Wave (Masw) Method For Seismic Microzonat
Majalengka Subdistrict

Paper ID: 129 Jedrzej Majewski, Adam Switzer, Aron Meltzner, Benjamin Horton, Peter Par
Sarah Bradley, Jeremiile, HongWei Chiang, Xianfeng Wang, Chiew Tyiin Ng And Aaza
Mujahid

Holocene Tectonic Deformation, Along A Fault Previously Considered Inactive, Uncovered
Fossil Coral Microatoll Study In Western Borneo, South China Sea

Paper ID: 1 Yunita IdrisAnd Umar Muksin

Natural Period And Damping Ratio Evaluation Of Vertical Evacuation Structures (Vhs) In B
Aceh

Health Aspects in Disaster
Venue: Aceh 3

Paper ID: 62 Maya Ananda And Rachmalia

The Public Health Cent eDisadttuRrepaesriessmdandasAceRe | a t
Paper ID: 19 Shinichi Egawa, Tomomi Suda, Yayoi Nakamura, Aya Murakami, Dyshelly Nurka
Pascapurnama, Allya Paramita Koesoema, Yoke Saadia Irawan And Hiroyuki Sasaki

Medical Needs After Great East Japan Earthquakd Its Implication For Future Ehealth

Paper ID: 16 Edi Bakhtiar

Coastal Environment Influences Community Vulnerability On Malaria Disease In Coastal Of Syiah
SubDistrict Banda Aceh

Paper ID: 20 Saiful Saiful, Ulfa Riana, Marlina Rachman, Mulidamli And Nizar Mahmud

Drinking Water Bags Based On Chitosan Forward Osmosis (Fo) Membranes For Emergency D
Water Supply

Paper ID: 59 Sandra Khalidinna Nadyne and Rachmalia

The Level Of Disaster Preparedness Competency On Nurses In CommuattityGémters In Banda Acel
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08:3071 10:00 Local and Indigenous Knowledge for DRR
Venue: Madinah 2

Paper ID: 25 Agus Purnomo And Bayu Kurniawan

Dhamar Wulan And Menak Jinggo War; Mythological Interpretation On The Perception Of Disaste
At Raung Erupbn

Paper ID: 109 Stephen A. Sutton

What S I n A Name? fASmongo And The Sustaini
Evocation Fades

Paper ID: 15 Burhanuddin Jalal, Sayuti Ab Ghani, Amnah Saayah Ismail, Mohd Kamarul Amree |
Sarkam And ZahiiinZainol Abidin

Spiritual Impact Among The Flood Victims: A Case Study In Machang, Kelantan Malaysia

Paper ID: 36Jing Tang, Natt Leelawat, Anawat Suppasri And Fumihiko Imamura

An Effect Of Tsunami To Hotel Occupancy: A Case Of Phuket, Thailand

Paper ID: 38 Zaura Fadhliani, Eka Yustika And A. Humam Hamdjus Nugroho

Farmersd Knowl edge, Perception, And Partici
In Aceh

Technological Applications in Disaster Management
Venue: Madinah 3

Paper|D: 131Reza Pahlevi Munirwan And Munirwansyah Munirwansyah

Escape Hill As Geotechnical Quick Response In Facing Upcoming Tsunami Disaster

Paper ID: 76 Nasrullah Idris

LaserInduced Breakdown Spectroscopy As A Potensial Fast Screening Tool For S&bmtantination
In Tsunami Impacted Soil: A Preliminary Results

Paper ID: 128 Zarlaida Fitri, Muhammad Adlim, Muhammad Syukri Surbakti, Ahmad Fairuz Or
Fakhry Ananda Sijabat And Saumi Syahreza

Mercury (li) lons Assessment As A Toxic Waste Hazard Ini@oBased On Imagery Data For A Part C
Environmental Disaster Management

Paper ID: 89Irma Setyawati, Khairul Munadi, Syamsidik Syamsidik, Yunita Idris And Sayed Much
Houses Damaged Rapid Assessment Using Android Application For Broader Usdrsn&rigfficiency

Y 00 9 SS—
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10:107 12:10 Disaster Education and Safe Schools 1
Venue: Aceh 1

Paper ID: 9 Aiko Sakurai, Takeshi Sato And Yoshiyuki Murayama

Seven Year s ®f DbastereHdurgtioneProgram At Public Schools In IshinorEGik,
Miyagi, Japan

Paper ID: 61 Hayatun Nurjauhara And Rachmalia

Factors Affecting Elementary Schools In Disaster Risk Reduction In Banda Aceh

Paper ID: 60Iglima Sari And Rachmalia

A Béhavioral Comparison Of Primary School Teacher From Red And Yellow Zone In Overcomir
Disaster Fear Of Students In Banda Aceh

Paper ID: 63 Sharmila Yusuf,Asniar,Rachmalia And Suryane Sulistianas@nti

Disaster Preparedness In Red Zone Schools3Atdars Post Tsunami 2004

Paper ID: 52 Puspita Annaba Kamil, Sugeng Utaya, Sumarmi Sumarmi And Dwiyono Hari Ut
Improving Disaster Knowledge On High School Students Through Geographic Literacy
Paper ID: 91 Deesy Maharani, Mochammad Afifuddin, Devirlami Putri, Kiki Setiawan And Sry
Audian Ansari

Braille Monopoly Game As A Tool Of Disaster Mitigation Education For Visual Disabilities
Paper ID: 37 Natt Leelawat And Jing Tang

Development Of Disaster Management And Technology Course In University

Paper ID: 120Noorma Miryani Syamsiah

Implementation Of Safe School In Bogor City With Community Digital Story Telling (Cdst) M

Geological Hazards 2
Venue: Aceh 2

Paper ID: 12 Teraphan Ornthammarath And Anawat Suppasiri

Seismic Damage Of Strweal And Nonstructural Components Of Hospital: A Lesson Learnt F
Thailand Perspective

Paper ID: 96 Zulham Sugito, Muksin Umar, Rilza Nur Akbar And Abdi Jihad

Source Of Earthquake Assessment In Bener Meriah As Based On Understand An Impact Of -
(Earthquake At Central Aceh, July 2Nd, 2013)

Paper ID: 119 Zulfakriza Zulfakriza, Nanang T. Puspito, Andri Dian Nugraha And Bayu Prana
Seismic Hazard Estimation Of Horizontal To Vertical Spectral Ratio (Hvsr) Analysis A
Lembang Fault, Bandurigindonesia

Paper ID: 56 Vrieslend Banyunegoro, Zaenal Alatas, Abdi Jihad, Eridawati Eridawati And Mt
Umar

Probabilistic Seismic Hazard Analysis For Aceh Region

Paper ID: 126 Saumi Syahreza, Nazli Ismail, Nasrullah Zaini, Muhammad Syukri Surbakti
Bukhari Bukhari

Evaluation Of Landslide Triggered By The 13 July 2013, M6.1 Gayo Highland Earthquake
Google Earth Imagery

Paper ID: 23 Syamsul Bachri, Farizki Dwitri Nurdiansyah, Sugeng Utaya, Sumarmi Soimalif
Erfika Nurjanah, LelaVahyu NingTyas, Akhmad Amri Adillah, Denny Setia Purnama And List
Yudha Irawan

Landslide Susceptibility Mapping (Lsm) In Kelud Volcano Using Spatial 1@uilieria Evaluation
Paper ID: 84 Renhard Sipayung, Dimas Sianipar, Sesar Prabu, Setyoadjie Prayoedhiéu2inc
Muzli

Revisiting The 2018 Kalibening Earthquake Sequence In Central Java Call For The Revis
Earthquake Hazard

Paper ID: 125Bukhari Bukhari, Muhammad Syukri Surbakti, Muhammad Isa, Elin Yusibani
Saumi Syahreza

Multi-Frequency Effect Towds High Conductivity Overburden Responses Using Horizo
Coplanar (Hcp) Coil Configuration For Landslide Hazard Instrumentation
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10:107 11:55 Logistic and Post Disaster Issues
Venue: Aceh 3

Paper ID: 42 Agus NugrohoHafiizh Maulana Fachraldin, Nadlia Aryati, Dedi Kurniawan

Scenario Based Logistic Capacity Assessment For Disaster Preparadness

Paper ID: 54 Nurul Malahayati, Munirwansyah Munirwansyah, Mochammad Afifuddin, Syams
Syamsidik And Teddy Rivaldy

Factors Affecting PodDisasterHousing Reconstruction On Pre Construction Stage In Pidie Jaya Rec
Indonesia

Paper ID: 32 Elizabeth Maly And Tsukasa Iwata

The Evolution Of Localized Disaster Recovery Housing In Japan

Paper ID: 88 Aaron Opdyke

Sheltering In Place: Revisting Opptonities For PosDisaster Hosting And Rental Subsidies

Paper ID: 115Muhammad Rizal, Ibnu Syabri, Harkunti Rahayu Pertiwi And Pradono Pradono
Hierarchical Road Network Integration In Order Of Road Network Robustness In Disaster Prone A
Paper ID: 93 Muhammad llham Siregar, Fakhruddin Fakhruddin, Cut Rizki, Fitriyani Fitriyani
Muhammad Reza

Post Tsunami Human Settlement Choice: Lesson From Gampong Lampulo Banda Aceh

Paper ID: 31 Akira Miyasada And Maly Elizabeth

Current Situation And Challengé®r Disaster Survivors: Collective Relocation For Disaster Prevent
Projects In Ogatsu District, Ishinomaki City, Miyagi Prefecture, After The Great East Japan Earthqt

10:107 11:40 Disaster Economics and Risk Finance
Venue: Madinah 2

PaperID: 43 Agus Nugroho And Annisa Umul Fitrah

Application Of Livelihood Vulnerability Index And Willingness To Join In Flood Insurance In .
Patchouli Oil Farming

Paper ID: 46 Muhammad Fauzan Nur, Muhammad Arifin, Awaluddin Azril And Heru Fahlevi

Do Villages Allocate Sufficient Fund For Disaster Risk Reduction? A Survey Of Villages In Banda /
Paper ID: 48 Heru Fahlevi, Mirna Indriani, Ratna Mulyany And Nadirsyah Nadirsyah

What Is The Role Of Accounting In Disaster Recovery And Relief? A LiterattiesvRe

Paper ID: 34 Syafruddin Chan, Heru Fahlevi And Jalaluddin Se Ak

What Are Determining Factors Of Tourist Loyalty To Tsunami Affected Tourism Destination?
Paper ID: 106 Nazamuddin Nazamuddin

PostDisaster Spending And New Economic Growth Path: A gzoaiive Study Of Three Provinces
Indonesia

Paper ID: 11 Sayuti Ab Ghani, Burhanuddin Jalal, Afifah Quraishah Abdul Nasir, Noor Azmi Mohd
Zainol And Mohd Hamran Mohamad

Disaster Management Through Wagf (Instrument): Based On Islamic Perspective

11:407 12:40 Risk Perception and Communication
Venue: Madinah 2

Paper ID: 90 Sylvana Adella, Muhammad Fauzan Nur, Nazriatun Nisa, Fitri Maiyani, Arief Tirtana F
Fira Rizki Ramadhana, Khairul Munadi And Alfi Rahman

Disaster Risk Communicationsises And Challenges: Lessons Learned From Disaster Manage
Agency Of Banda Aceh City

Paper ID: 72 Ranny Hartono And Indra Nurpatria

Residential Fire Risk Perception Among The Residents Of Angk®iStibt Of Tambora

Paper ID: 80 Alfi Rahman And Kairul Munadi

A Conceptual Framework Of Disaster Risk Communication: Communicating Risks In Enhancing C
Preparedness

Paper ID: 99 Fakhrurradhi, Norma Susanti, Siti Raudhiah, Agung Pratama, Rina Fitri, Zahrina, K
Munadi And Alfi Rahman

Media Engagement In Communicating Disaster Risk Of Post The 2004 Indian Ocean Tsuni
Perspective From Aceh
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10:107 12:25 Climate Change and Sea Level Rise
Venue: Madinah 3

Paper ID: 5 Muhammad Irham, Yopi llhamsyah, Sugianto Sugianto, Anwar Balimi Syahreza Anc
Edy Miswar

Is Flash Flood Cycle? A Climate Study On Teunom Fluvial System

Paper ID: 102Ichwana Ramli, Siti Rusdiana, Hairul Basri, Agus A.Munawar And Via Azelia
Predicted Rainfall And Discharge Using Vector Autoregressive Models tar\Rasources Manageme!
In The High Hill Takengon

Paper ID: 122 Satria Antoni, Rashad Azdi Bantan, Muhammad Zainuddin Lubis, Wenang Anurogc
Robby Darlinto Silaban

The Impact Of ChlorophyW\, And Sea Surface Temperature (Sst) Condition To Climatageéhin Batu
Ampar Waters, Riau Islands

Paper ID: 124 Ariani Budi Safarina, lin Karnisah And Ade Sena Permana

Study Of The Effect Of River Basin Morphology Change On Threshold Parameters In Cimahi Floo:
Warning System

Paper ID: 82 Adi Mulsandi Ard Miftahuddin

Historical And Future Rainfall Variability In Aceh For Risk Assessment Of Climate Change

Paper ID: 3 Yopi llhamsyah, Saumi Syahreza And Muhammad Irham

Future Climate Change Responses On-Sedace Temperature And Rainfall In The Tropicsé8aOn
Cmip5 Performances

Paper ID: 13Ichsan Setiawan, Yopi llhamsyah, Edy Miswar And Muhammad Irham

Addressing Disaster Risk Reduction By Analyzing Sea Level Rise In Aceh Waters

Paper ID: 35Ivan Akbar, Heru Wibowo Poerbo And Woerjantari Kartidjo Garsono

Adaptive Urban Design Principles For Land Subsidence And Sea Level Rise In Tambak Lorok, Se
Paper ID: 7 Ahmad Farhan, Yopi llhamsyah, Saumi Syahreza And Muhammad Irham

Banda Aceh Enter Climate Change, The Climate On Extreme Ense20065

14:007 15:00 Disaster Education and Safe School
Venue: Madinah 3

Paper ID: 45 Syahrul Ridha, Sugeng Utaya, Syamsul Bachri and Budi Handoyo
EvaluatingDisaster Intructional Material Questions in Geography Textbook: Using Taxonon
Spatial Thinking to Support Disaster Preparedness

Paper ID: 116Intan Dewi Kumala And Rizki Wan Okta

Religious Based School Disaster Preparedness 13 Years After 2084 @aBan Tsunami: Lessor
From Aceh DayaiBoarding School Model

Paper ID: 10 Teuku Hasan Basri, Nuraini Nuraini And Sitti Raisa

Knowledge Level Of Earthquake And Tsunami Disaster At Disaster Preparedness School Al
Disaster Preparedness School InttRaja SukDistrict Of Banda Aceh.
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NATURAL PERIOD AND DAMPING RATIO EVALUATION OF VERTICAL
EVACUATION STRUCTURES (VHS) IN BANDA ACEH

YUNITA IDRIS?, MUKSIN UMAR?

Tsunami and Disaster Mitigation Research Center, Syiah Kuala University,
Banda Aceh Indonesia
Email: yunita.idris@tdmrc.org

The performance of buildings in a seismically active region needs to be observed to reduce the
number of fatalities when an earthquake occurs. Vertical Evacuation structures (VHS) are among
the imprtant buildings that need to have high resistance during the earthquakes as the buildings
are aimed to evacuate people from a tsunami that comes after the earthquakes. The assessment of
the dynamic performance of buildings can be conducted by measueiryriamic properties of

the structures. Natural period and damping ratio are the dynamic properties of building structures.
This paper reports the results of the analysis of natural period and damping ratio characteristics of
the Vertical Evacuation Strugies (VHS) in five different locations in Banda Aceh. Mark Sensors

are situated at each corner of the VHS for 30 minutes to record the microseismic waveforms. Time
series waveforms were then transformed into frequency domain to obtain dominant petieds of t
recorded microseismic at each side. The damping ratio was then derived from the amplitude of the
microseismic at dominant period. The building shapes, foundation, and the soil type were also
observed as the influenced factors of buildings natural penmddamping ratio. The vertical
evacuation structures have relatively similar shape and the number of floors. However, the different
function of the buildings in the daily used resulted in the different number of rooms and walls
openings. The comparisori @ach influenced factors is described in the paper. The result shows
that the damping ratio had relatively high dependencies on the soil type of the location and the
building mass, which related to the number of walls and space provided in the buildings.

Keywords: Dynamic Properties, Vertical Evacuation Structures, Microseismic, Damping Ratio,
Natural Period
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STUDY OF MULTICHANNEL ANALYSIS OF SURFACE WAVE (MASW)
METHOD FOR SEISMIC MICROZONATION OF MAJALENGKA

ENNITA RIANA 13 ARISKA RUDYANTO? UMAR MUKSIN?®3

1Department of Physics, Syiah Kuala University
Banda Aceh,23117, Indonesia
ennitarianal2@gmail.com

2Indonesan Agency for Meteorology, Climatology and Geophyaidsarta, Indonesia

3Tsunami and Disaster Mitigation Research Center, Syiah Kuala University,
Banda Aceh Indonesia

BACKGROUND

Majalengka is a highly populated subdistrict surrounded by earthquakeatgs, such as the
Baribis, CimandirdLembang, and Majalengka Faults. Surface soil condition or classification is one

of the most important factors should be considered for the design of earthquake resistant building.
Theoretically, areas constituted &gft soil are generally at risk of earthquake damage because the
energy of seismic wave is amplified or enlarged when the earthquake passes soft soil areas. As it
has been noticed from many past earthquakes, the major damage is mostly found in thd region o
soft sediments. There are several geophysical methods to study the type of subsurface rock or soil,
which include Spatially Averaged Coherency Spectra (SPAC), Horizontal to Vertical Spectral Ratio
(HVSR), and Surface Waves Spectral Analysis (SASW). Onieeorobust methods often used to
classify the type of rocks or soil is Multichannel Analysis of Surface Wave (MASW). In principle,
seismic wave propagates faster within soft soil or rocks compare to that within compacted rocks.
The types of rocks are dsified based on the value of shear wave velocity ¢ltained from the

MASW method. The advantage of this method compared with other methods is that MASW has a
better signal to noise ratio, because the surface wave has greater amplitude than the dody wav
This method utilizes the dispersion property of surface waves for the purpose of thprbblixg

and is used to estimate sheave structure (¥ beneath the site.

PURPOSE

The objective of this research is to determine theslle that can be udé¢o interpret the geological
condition in Majalengka. It is important to validate the effect of local site conditions for mitigation
of earthquake hazards.

DATA AND METHODS

The seismic data acquisition was conducted for 5 days from Septenibdéo 18", 2015 in
Majalengka Suddistrict. The data acquisition was conducted by the engineering seismology team
of BMKG. The locations of the measurement were distributed evenly throughout the area. The
measurement was performed on flat ground with a 50 meteregas | engt h using 24 g«
space between the source and the first geophone is 2 meters. The MASW procedure is generally
divided into three main steps. First is the data acquisition, as explained above, to obtain seismic
waveforms. The signal thabtained, were showed in the form of the time series are transformed
into frequency domain using Fast Fourier Transform (FFT). Second step is the determination of the
highest amplitude in dispersion curve. The inversion procedure was then applied toalrear
velocity (m/s) at depth. The result of shear wave velocity profile shows different soil types below
the surface. It is characterized by the difference of the velocity on each layer passed. Those
processing will be done to all of the data at all lagatthen all of the final data will be interpolated.

The final result of this research is microzonation map.
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into frequency domain using Fast Fourier Transform (FFT). Second step is the determination of the
highest amplitude in dispersion curve. The ini@rrocedure was then applied to shear wave
velocity (m/s) at depth. The result of shear wave velocity profile shows different soil types below
the surface. It is characterized by the difference of the velocity on each layer passed. Those
processing wilbe done to all of the data at all location, then all of the final data will be interpolated.
The final result of this research is microzonation map.
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Figure 1. Microzonation map based on the Vs30 result

The areas have Vs30 value that vafiesn 380 m / s to 610 m/ s. As it is known, the higher the
shear wave velocity value (Vs) the level of stiffness or soil density also increases. From the figure
also can be seen that the area with the lowest Vs value is located in the northern ahess, whic
Sindang Kasih. After the value of shear wave velocity up to 30 meter depth obtained, then we can
determine classification of soil at the research area. Reference of the soil and rock classification is
base on SNI standart. The analysis of the sheae walocity up to 30 meters £0) shows that

the area belongs to class C that is solid soil and soft rocks. As we only determinedatue \4t

the four points, the complete interpretation of the soil of Majalengka could be fully interpreted after
all data is analysed.

CONCLUSION

The result shows that the area is a class C that is solid soil and soft rocks which is alluvial and this
area have medium shear wave velocity distribution that varies from 380 m/s to 610 m/s. With the
results of these measurents, we expected that the development of infrastructure in the region
should consider the local soil classification.

Keywords Multichannel Analysis of Surface Wave (MASW); Microzonation; Majalengka
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Paper ID: 3

FUTURE CLIMATE CHANGE RESPON SES ON SEASURFACE TEMPERATURE
AND RAINFALL IN THE TROPICS BASED ON CMIP5 PERFORMANCES

YOPI ILHAMSYAH 124 SAUMI SYAHREZA!34 MUHAMMAD IRHAM 2

tApplied Climatology, Graduate School of Bogor Agricultural University, Bogor Indonesia
16680
Email: yopi,ilhamsyah@unsyiah.ac.id
2Dept. of Marine Sciences, Faculty of Marine and Fisheries, Syiah Kuala University, Banda
Aceh Indonesi23111
3Dept. of Physics, Faculty of Math. and Natural Sciences, Syiah Kuala University, Banda
Aceh Indonesia 2311Tsunami and Riaster Mitigation Research Center, Syiah Kuala
University, Banda Aceh Indonesia 23111 ssyahreza@tdmrc.org

BACKGROUND

The climate change is certain to happen in the future. In response to this projected increase of
greenhouse gas emission, -segface tempature (SST), and rainfall are also changing in the
future. In the tropical region, where radiation is abundant and rainfall variability is the greatest,
ocean warming due to climate change lead precipitation to increase in the future as projected
by Integovernmental Panel on Climate Change (IPCC) 2013, and become more vulnerable on
extreme climate in the futuré Thus, the study on future conditions of SST and rainfall over

the Tropics based on Coupled Model Intercomparing Project Phase 5 (CMIP5)raerdes
provided by Fifth Assessment Report (AR5) is essential to conduct.

PURPOSE
The purpose of the study is to analyze the ability of model outputs of CMIP5 in projecting future
states of surface ocean warming and rainfall over the tropical region.

METHO DS

Six CMIP5 models are evaluated using statistical analysis of mean, standard deviation, 10th
and 90th percentiles based on historical records as baseline. The averages of all models
(resolutions of Ix1) is also performed. The analysis was done sedgorfallo emission
scenarios are chosen, those are: RCP4.5 and RCP8.5 representing stable and high greenhouse
gas emissions, respectively. Temporal projection of SST and rainfall span frol2@®&and
20502099 with a baseline of 195805. The domain oftsdy area cover the Tropics between
30N-30 S and 29178 E including the entire Maritime Continent Indonesia.

RESULTS

Projected SST anomalies in the Tropics during Wet Season based on RCP4.5 showed high
temperature stretching from Central, West Indian Ocean to Arabian Sea in the Norths@he rai

of about 1.0C temperature anomaly was also detected in the Central Basin of the Pacific Ocean
(Figure 1). As SST is increasing the rainfall is projected to increase over the region in the future.
Figure 2 showed that torrential rain was likely to oéouhe center of Indian and Pacific Ocean.

In the Maritime Continent where Indonesian Archipelago is located, SST anomalies®f 0.9
were found in the surface layer of the open seas of Indian Ocean from North to South, Eastern
Archipelago up to vast PamifOcean. Meanwhile, 0.C cooler were found in the Andaman

Sea and South China Sea leading those regions to be drier in the future.
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Figure 1. SST anomaly idegreeC of (20062055) minus (195€005)
based on RCP4.5 scenadoaring Wet Season.

Precipitation RCP4.5 anomaly during Jan—Feb—Mar
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Figure 2. Rainfall anomaly imm/monthof (20062055) minus (1956
2005) based on RCP4.5 scenario during Wet Season.

In the Maritime Continent, the performances of CMIP5 model outputs based on RCP4.5 derived
from standard deviation showed different quantification between west and east. The latter showed
lower deviation indicating the models was wed#rformed over the region. it is expected the
reliable condition of future SST and precipitation over tropical regame able to derive and to
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capture. Hence, the information would be useful for policy makers, stakeholders, etc to reduce
climate change impact as well as to increase productivity by performing appropriate mitigation
and adaptation in many sectors.

CONCLUSION

Climate change intensify SST leading rainfall to increase in the Tropics. Eastern part of the
Maritime Continent is is projected to be wetter in the future which is consistent with statistical
performances of the model.

Keywords RCP4.5;Wet Seasothe Maritime Continent
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Paper ID: 5
IS FLASH FLOOD CYCLE? A CLIMATE STUDY ON TEUNOM FLUVIAL SYSTEM

MUHAMMAD IRHAM ¥, YOPI ILHAMSYAH 12, SUGIANTC?, ANWAR DELI3, SAUMI
SYAHREZA*

1Dept. of Marine Sciences, Faculty of Marine and Fisheries, Syiah Kuala University, Banda Aceh
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2Applied Climatology, Graduate School of Bogor Agricultural University, Bogor Indod€&§80
SFaculty of Agriculture, Syiah Kuala University, Banda Aceh Indonesia 23111
“Tsunami and Disaster Mitigation Research Center, Syiah Kuala University, Banda Aceh
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*Corresponding author:irham@unsyiah.ac.id

BACKGROUND

The atmospheric dymgics in the Teunom region have caused flashflood several times in last
decade, especially in the Krueng Tenom river basin. This problem has been speculated for many
scientists who predicted that such flashflood was caused by either regional climateatttuege
uncontrolled land use in this area. However, it should also be understood the possibility that flash
floods may be caused by regional atmospheric cycle.

PURPOSE
This study aims to understand how the climate approach on temperature and rainfedbaslogy
process as a way to comprehend whether or not the flashflood cycle.

METHODS

To evaluate the weather either temperature or rain fall, BMKG and NASA climate stations, and
ArcGIS is used. The 20 years temperature or rain fall data will be evalisitedinear regression.

By applying this method, the temperature and rain fall related to climate change can be
characterized and construed. In ArcGIS, the Digital Elevation Model (DEM) will be attained and
the climate distribution will be calculated byeslying methods that are processed using the
elevation data.

To analyze the temperature and rain fall trend in the Krueg Teunom study area, the 12 stations for
20 years of records are collected. The data is readily available at BMKG and NASA in thk area o
study. From these data, the temperature and rainfall trend can be investigated and analyzed.

RESULTS

The results show that there is an increase in temperature trend over the last 20 years as shown in
Figure 1. The anomaly temperature data also showshihatycle of temperature change over the

last 10 years is sharper (0.6%) than the previous 2 decade changes (0.2%) showing trend sinusiodal.
This means there is a temperature rise of about @0d&ery year starting from 2009.

Rainfall data that occurreth Teunom for the last 15 years shows that the rainfall cycles
appearances normal, however, there is little change when combined-wittoBignal (Figure 2).

It can be seen that the rain cycle is anomalous in the last ten years which is markeddsetieep

of extreme rain (rain above normal) accompanied by extreme drought. It is estimated that this
situation causes the occurrence of extreme and the flash floods is not well cycled. This situation is
exacerbated by the use and conversion of land irutielled Teunom area. Therefore, this
situation has created local microclimate change in Teunom and its surrounding areas.
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Figure 1. The anomaly temperatures change in Teunom over the last 20 and 10 years
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Figure 2. The graph of monthly and mean monthly rainfall of Teunom comblned wimEkrend

CONCLUSION

It is concluded that flashflood is actually cyclical, however, due to micro climate change that
happened and it is predicted that land use change ocdemvérsion and illegal mining accelerates
flashflood cycle so that early warning system is difficult to be implemented.

Keywordsflash flood, land use, climate change, early warning sytem, Teunom River
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ARE WE READY FOR THE NEXT STRIKE?
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BACKGROUND

We all know about the tsunami és tragedy that hap
that most of wus don6t grasp it clearl yppehhe hazar
again someday [1]. And the question is O6Are we

been damaged or affected by the 2004 Indian Ocean tsunami [2] including our country in this
specific city of Banda Aceh [3]. The tsunami was triggered bgéicend largest recorded seismic

([4]; [B]). This historical tsunami disaster just made some nations to be more aware for the next
disaster by creating a contingency plan. A contingency plan is a specific plan designed to take an
escape action due to thegsible future disaster event including tsunami. This contingency is
prepared to help the people to respond effectively to a significant peril phenomenon [6].
Considering itdés a substantial disasteople conting
to continue on with their lives and return to its normal daily operations as quickly as possible after
an unforeseen event occurs. An example of a contingency plan for this tsunami disaster is
conceivably going to higher buildings nearby. In the a#sBanda Aceh, tsunami contingency

plan is crucial as the city was damage badly during the 2004 tsunami.

PURPOSE

This study aims to investigate the preparedness of the students who are studying at the affected
school by the 2004 tsunami. The result of thtiudy is important to carry out further actions such

as tsunami disaster education, contingency plan promotion, or tsunami drill regulation.

METHODS
A simple questionnaire was developed. The questionnaire includes personal data (i.e. name,
address, anc ont act number ), respondent 6s basic undei

contingency plan, and respondent preparedness. This questionnaire is used for the survey. A simple
statistical analysis is employed to conclude the results of the questionnaire.

RESULTS

Currently, seven respondents have been interviewed. According to the survey, a couple students at

Banda Aceh do have a contingency plan for the next strike, a couple made the plan on the spot,

and the remainder s don 6 plainingteeir pldnaheyusea wggdssuch at al |
as run, high buildings, safe areas/locations. They all aware that they are located an inundated
tsunami area.
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CONCLUSION
Tsunami disaster will happen again someday. Contingency plan plays a huge role in tios situa
to save | ife especially for Banda Aceh <cityds

preparedness of tsunami disaster. At the current stage, various responses have been observed.
Further data will be collected, analyzed and presented. Theaéthik study is crucial for further
mitigation efforts.

Keywords contingency; tsunami; disaster; earthquake; response
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BACKGROUND
The wor st ever recorded EI Ni o 2015 caused wor

following year during La Nia, the world once again went into a period of a changing climate.
Following strong El Nifio and La Nifia (refer to ENEDNifio and Southern Oscillation), it is clear

that climate change existed and threatening life on Earth. In Indonesia, ENSO episatiesravhi
associated with cooling and warming of surface Pacific Ocean often linked to the drought and
floods, respectively. Since Indonesia is dominated by three rainfall zones, ENSO occurrence over
the region is very likely on typical monsoonal and lociahatic zones which are mostly located in

the central and eastern part of Indonesia. In the west where eVBersdonal type climatic zone

is dominant, the influences of ENSO is about as likely as not2. As ENSO signal is strengthening as
a result of climatehange, however, its impact is very likely to occur as what Banda Aceh suffer
during ENSO 2012016 events.

PURPOSE
The purpose of the study is to analyze the characteristics of temperature and rainfall-202013
and its correlation to ENSO signal.

METHODS

Temperature and rainfall data were extracted from National Weather, Climate, and Geophysics
Services (BMKG) under Data Online Website. The data originated frontifrss weather station

of Blang Bintang, Banda Aceh. The ENSO signal was retrieva KNMI Climate Explorer

under Monthly Climate Indices representing by NINO3.4 where normal condition range between
0.5 and 0.5 C, El Ned fif theyane ebovie and beioW the nerma ramgesc o r
respectively. The signal came from averageomalies of monthly HadlSST searface
temperature. The Pearson correlation is employed to find the relationship between rainfall and
ENSO.

RESULTS

In 2015, the EI Nifio signal started appearing above normal on April, raise severely in the following
montls, and establish on Novembianuary. The intensification was accompanied by the decrease

in the monthly rainfall (Figure 1). At the peak of the rainy season in December, the total amount of
rainfall was far below normal which resulted in the retreat @fothset in Banda Aceh. During the

dry season, El Nifio affected to the drought due to the lack of water resources as raindrop below
normal. It is also noted that the emergence of El Nifio signal leads the first peak of the rainy season
in Banda Aceh that ooered on May to fall far below normal. In addition, a lot of rain was received

on April prior to the growth of intense El Nifio. It is interesting to notice that more and less rainfall
at the opening of El Nifio period could be an indicator of typical seileNifio years in Banda

Aceh. In 2016, the development of La Nifia on October lead to the onset of the rainy season to
advance. Following extreme La Nifia years, the worst condition due to high rainfall terrifies the
city. When annual rainfall arises, floodse haunting as the climate change arrives over the city.
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Figure 1. Characteristics of monthly rainfall (mm) and ENSO sig@li6 Banda Aceh during
20132017.

i

CONCLUSION

Climate variability is very likely to occur in Banda Aceh. In addition to retreat at the onset, strong
El Nifio causes annual rainfall to drop leading to drought. On the contrary, La Nifia period brings
surpluswater that is potential for water reserves to cope with water scarcity during the dry season
in the city. It is, however, La Nifia is wetkhown for the years of flooding due to the excessive
rainfall, urban buikup, lack of catchment areas, and mismanaeye foremost.

Keywords ENSO; Drought; Flooding
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BACKGROUND

This paper describes the development process of a sohsetl disaster education program in
Ishinomaki City, Miyagi Prefecture, Japan, which was one of the severely affected cities by the
2011 GretEast Japan Earthquake and tsunami. The education program is called the Reconstruction
and DRR Mapping Program (RDRRP), and up to now it has been implemented at 16 public
elementary and junior high schools in Ishinomaki City.

PURPOSE

The purpose fothe study is articulate the development process of the Reconstruction and DRR
Mapping Program (RDR®RP). By reviewing the process, the study identifies challenges and ways
to realize the scaleirgp of disaster education program at schools in a disafested city.

METHODS

The RDRRMP has been developed through partnerships among the Ishinomaki City Board of
Education, public elementary and junior high schools in the city, and the authors as university
researchers. Therefore, the study analydas and information mainly obtained through the
implementation of the education program at schools. The data and information include maps created

by the school children, pre/post questionnaire survey results from selected schools, teaching plans,
teaches 8 gui de devel oped by the authors, and obseryv

RESULTS

Results are shown in Figure 1 as a summary. Firstly, the Program was started at a pilot elementary
school in the severely damaged coastal area of itjeas a recovery mapping program in
SY20122013. Based on the twear implementation [1], the program was expanded to the
neighboring coastal schools. Every year, three schools were designated as model schools for the
Program by the City Board of Eduiat. The areas were expanded from the coast to the center of
the city, and then moving up Kitakami River to the north. Until SY 2018, sixteen schools have
become the model schools, of which 5 are junior high schools and 10 are elementary schools. With
thetime-space expansion of the Program, hazard types were diversified from tsunami to flood and
landslides according to the geographical features of the school districts, and there was an additional
focus on disaster risk reduction.

Though the Program wasternally led in the pilot period, several support materials were developed

to help school teachers to conduct activities by themselves, which included worksheets, teaching
plans and a teachersdé guidebook t eonuaplgnpodrt how t
school sd i mplementation cases.
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.SYZOll SY2012 SY2013 SY2014 SY2015 SY2016 SY2017 SY2018
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number 1 1 Sucpa‘e N4 7 10 13 16
schools 1l
Participating 4t grade 4t grade 3 grade 4t grade 4 grade 4th grade 4" grade
Grades 4 grade 5t grade 6" grade 6 grade 6" grade

79" grades 7t grade 7" grade 7" grade 7" grade
Targeted J—
areas Severely affected | scae™, | Lightly affected

n o Pw S R Non-affected
along KitakamiRiver
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tan-ami
flood

Targeted tsunami tsunami tsunami
hazards

landslides

i / KAt Rvbrksheets

Tocal ) Teaching

Output IEESERN oaching guidebook
H ilschool i - (including

school

Strengthen
School

Evaluation

Figure 1: Development process of the Recovery and DRR Mapping Program in Ishinomaki

What allowed the externally driven Program to be scaled up? The study found four key factors.
Firstly, institutinal support from the City Board of Education, school principals as well as disaster
inncharge teachers in addition to university res

teachersd guidebook greatly cont mithe®rogeach.Itt o t eact
shows steps how to customize the program accordi
how to fit into the school és annual plan and DRR
school cases. The third is utilizatonf maps to help each school to i

features and potential hazards. Started in SY 2017 at a junior high school, a linkage between social
science classes and the periods of integrated studies has been strengthened in ordier to app

studentsd6 map reading skills to find their scho
collaboration between schools and communities could help teachers and children to find local
knowl edge and i nfor mat i o nfdisaster and &nd sise hocapé with i st r i ¢
disaster.

CONCLUSION

The seven yearsd experiences to develop and i mpl
the Program evaluation is to be conducted to examine how the Program could further contribute to

the childrends perception toward their affection

preparation for disaster risk reduction.

Keywords: Disaster education, elementary and junior high schools, the 2011 Great East Japan
Earthquake and Tsami
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KNOWLEDGE LEVEL OF EARTHQUAKE AND TSUNAMI DISASTER AT DISASTER
PREPAREDNESS SCHOOL AND NONDISASTER REPAREDNESS SCHOOL IN KUTA
RAJA SUB-DISTRICT OF BANDA ACEH
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Banda Aceh is one of the worst affected areas in the earthquake and tsunami on 26 December 2004,
which claimed more than 75% of casualties and also flattened almost all the buildings in this
region.After the Tsunami disaster, various iingional and local agencies, as well as the
government, together tried to rebuild the affected areas includingBanda Aceh.The Tsunami and
Disaster Mitigation Research Center (TDMRC) of Syiah Kuala University has begun to build
Disaster Preparedness Sch{®8B) the program that directly touching the main stakeholders in
creating disasterresistant communities.Kuta Raja which is one of thdisiribts in Banda
Acehthat is also vulnerable to earthquake and tsunami disaster so it becomes one of the focus in
Disaster Preparedness School program.This research was conducted to know what level of
Earthquake disaster knowledge and Tsunami in Disaster Preparedness School-&ishbien
Preparedness School students in Kuta Rajadsthict of Banda Aceh.The poptilan in this study
amounted to 4 elementary schools (2 SSB and 238B). Because the population is above 100,

the sample is taken 20% from 196, so the total is 40 students for SSB School and 40 students for
Non-SSB School.To achieve the research objestithe method used is descriptive method with

data collection questionnaire technique. Data analysis technique used is calculate percentage by
using simple statistic formula.The results showed that the number of students of the Disaster
Preparedness ScHa&SB) responded to the questionnaire with the correct answer percentage of
46.3%, while the Not8SB students had the correct answer percentage of 66.3%. So the level of
knowledge of SSB students in Kuta Raja -slitricts is still classified as Less th&lon-SSB
students' knowledge level that is sufficient.

Keywords: knowledge level, earthquake, tsunami, school disaster preparedness
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BACKGROUND

Natural disaster is one of thbignomena that happens all over the world for many years. It could

happen in an organized manner or vice versa. The natural disaster that has happened leads to people
around the world to be worried, as dptopertidsi sastrou
As a result, there are research conducted and technology invented to overcome disaster, both pre
disaster and postisaster management. This paper focuses on the Islamic approach in dealing with

natural disaster particularly the use of wardtrument. Islam has always encouraged its followers

to do welfare in terms of properties, ideas, energy and so on. One of the welfare in terms of
donations that is encouraged in Islam is waqf. Wagqf is one of the most important institutions that
isabletocontri bute towards the Muslim societyds eco
when disaster happens. This is because the objective of wagf is to help and solve problems faced

by the society especially when natural disaster occurs. Besides, itscapdaicate the soul to
sacrifice in terms of materials voluntarily for

PURPOSE

The main objectives of this study are: (1) to identify applicable forms of waqgf in natural disaster
management (2) to provide suggestions on effedtivelementations of disaster management
through wagf instruments.

METHODS

Qualitative methods were used in this study to identify different forms of donations through waqgf
in disaster management. The application of qualitative method in social studillithelack of
quantitative method. The instruments used in data collection are as follow. Library research will be
conducted throughout the writing by collecting secondary data in order to help the writer to provide
a comphensive literature review redtto the field and topic of the study. Interviews will also be
conducted to gather-depth information and to explain any unclear questions. Next, an observation
will be carried out to further strengthen the writing.

RESULTS

In this study, it was showtthat wagf instruments are suitable to be implemented and becoming an

important aspect in disaster management. This was proven from the research related to disaster

cases that happened in Malaysia where donations from wagf have helped to lessen the burden o

the disaster victims, both physically and spiritually. The donations provided to the victims through

wagf are in the form of financial, properties, vehicles, houses and others. Waqf donations in terms

of property such as wagf building is considered apartant aspect as it will provide a long term

shelter for those who are involved in any disaster. The construction of this building built by the
community is able to provide a comfortable spac
burden in facing atural disaster.

CONCLUSION

As conclusion, natural disaster is an issue that needs to be addressed effectively and systematically.
It is a global issue that needs to be dealt together and needs to have a sense of responsibility at
different levels, namelyndividuals, community or national. Physical and spiritual supports are
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essential in order to have an effective disaster management system. Therefore, wagf could be seen
as one of the effective strategies in disaster management as it involves two mgjonents,

which are property development and spiritual support. At the same time, wagf can nurture
individuals with high spirits of contribution and become a person with tagwa.

Keywords: disaster; instrument; waqf; donation; Islam
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BACKGROUND

On 5 May 2014, Mw 6.1 earthquake occurred near Mae Lao (Northern Thailand), and this
earthquake caused damage and disrupts healthcare services ingh@pegion due to structural

and nonstructural damages. After providing a general summary of observed ground motion and
overall damage, a short description of local healthcare system has been addressed. More specific
description of observed structurahd nonstructural damage has been provided based on post
seismic survey between one and nine months after the mainshock. Even though observed structural
damage was minimal, sustained nonstructural damage did reduce the functionality of health care
services for several weeks. Until recently, building regulation in Thailand and many other countries
aimed to preserve the structural integrity of buildings; however, limited studies consider the seismic
resistance of nostructure performance especially for hitalp In addition, emergency planning
should also setting functionality goals and planning to reach them. This include determine the level
of performance expected from hospital buildings, medical equipments, and utility services to
guarantee functionalitgf hospitals after major events.

PURPOSE

This paper presents observations of earthquake damage to healthcare systems within epicentral area.
The main focus is devoted to investigate observed structural and nonstructural damage of hospitals
and their impats to health care services. To be able to achieve these objectives, several field surveys
had been performed between one and nine months after the mainshock. A number of health
professional staffs working in affected hospitals were interviewed leadinffecedt insights on
decision making before, during, and after the tremor. Based on gathering information, the
possibility of hospital buildings not being functional during a large seismic event is very high.
Examples of nosstructural vulnerability assesent was shown from site specific surveys in
affected hospitals at earthquake epicenter and information was gathered from local health
authorities.

METHODS

Damage observations made in this paper are based on field surveys and interviews with healthcare
staffs between one and nine months after the mainshock. Approximately 13 healthcare building
complexes had been built during the past three decades located in the epicentral region. Most highly
damaged community health centers were located in Mae Lao. Tiee labspitals were less
damaged located in Pan, Chiang Rai, and Mae Suai. By and large, only engineered reinforced
concrete buildings had been observed as building materials. Mosammthéwostory RC frame
structure did not experience any damage, with @éRception of these buildings which suffered
moderate damage due to the presence of seismic vulnerability such as soft story and short column
effects.

RESULTS

All'in all, the 5 May 2014 Mw 6.1 Mae Lao earthquake provides us-@&dalle laboratory to asss

the performance of hospital buildings, nonstructural components, and emergency planning. The
damage that occurred at Provincial and community hospitals included minor structural damage to
both clinical and support buildings, moderate {structural darage to URM infill walls, ceiling,
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and medical equipment Even though observed structural damage was minimal, sustained
nonstructural damage did reduce the functionality of health care services for several weeks. For
community health center, both structuaald nonstructural damage were severe, and their services
were temporarily shut down or relocated to other places.

CONCLUSION

Based on interview with hospital administrators, while most hospitals have emergency procedures
in place, but there is lacking getting functionality goals and planning to reach them. This include
determine the level of performance expected from hospital buildings, medical equipments, and
utility services. Understanding required level of performance would lead to proper seismic
mitigation for both structure and nonstructural parts to guarantee functionality of hospitals after
major events.

Keywords Hospital damage; Emergency planning; Disaster risk reduction; seismic hazard,;
nonstructural damage
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BACKGROUND

Sea Level Rise is a phenomenon of rising sea le®la result of climate change which is an
important issue today. Moreover for Indonesia, the archipelagic country has +18.110 islands and
coastline along the 108,000 km. The results of the Intergovernmental Panel on Climate Change
(IPCC) investigation estiated that within 100 years starting from 2000 the sea level would rise as
high as 1590 cm with a 48 cm height increase certainty. In Indonesia alone, a projected sea level
rise of that magnitude would result in loss of land due to sea level rise of BE£20 2050 and

90260 kniin 2100 [£3].

Coastal region which is the boundary between land and sea make it as a sufficiently potential area
of disaster where most of the people of Indonesia live along this area. This area is socially inhabited
by more tha 110 million people or about 60% of the population of Indonesia. Temperature changes
cause the physical condition of the atmosphere to become more unstable and cause anomalies of
long-lasting weather parameters that cause climate change potentially éoseavievel rise.
Therefore in this study will be discussed how to overcome disaster risk reduction by analyzing sea
level rise in Aceh Waters. This is done with the intention of ensuring that early evaluation of the
sea level rise impact on coastal aredsbe used as a reference in adaptation strategy to reduce
disaster risk [43].

PURPOSE
The purpose of this study is to see how far the sea level changes in Aceh waters in relation to
disaster risk reduction.

METHODS

The sea level anomaly data was agted from NASA's MEaSUREs program under NASA Sea
Level Portal that is available at https://sealevel.nasa.govéaatigsistool. The data originate from
satellite altimetry of TOPEX/Poseidon, JasbhnJasor?, and Jasof. It is monthly gridded data

with spatial resolution of 1/6 degree. The data range between January 1993 and June 2017. In the
present study, we analyze the cumulative changing of the sea level in the western and northern Aceh
Waters.

RESULTS

Figure 1 shows the changes in monthly averagdevel at three stations of Aceh water. These three
stations represent the northern coastal areas (Bireuen), the west coast (Lhoknga) and the south Coast
(Calang). The result of sea level anomaly trend shows that for the last 25 years there is a tendency
of sea level rise up, where significant increases began in 2008. It appears that over the past 25 years
sea level in Aceh waters has risen by approximately 4 cm which indicates that there is an increase
of 0.16 cm per year. The increase in water levah line with the estimated world sea. level rise

trend as reported by NOAA (National Oceanic and Atmospheric Administration) and CSIRO
(Commonwealth Scientific and Industrial Research Organization) (Figure 2).

On this occasion, various factors affect tisdume and mass of the oceans that result in-teng

changes in the sea level rise. This condition can be related to two influencing factors, namely sea

H” @ 20209090 3 UII—


mailto:irham@unsyiah.ac.id

,' ; \\“KEWEST'DR 2018 11" Aceh International Workshop and Expo
i ‘ - - on Sustainable Tsunami Disaster RecovatyVESDR 2018
NG ,r;._t. October 10 12, 2018 in Banda Aceh, Indonesia

temperature rise (because the volume of water depends on temperature) and sea mass change where
waterstored on land and sea as fresh water in rivers, lakes, glaciers, polar ice caps, and sea ice .
This condition occurs due to the dominant influence by thermal expansion so that the volume of
sea water increases. On a long time scale, changes in shapeaaof aw the distribution of
terrestrial will affect the sea level.
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Figure 1. The profile of sea level anomaly for 3 (three) stations in Aceh for the 25 years showing
the rise trend

The rise of sea level of 1.6 mm per year in the waterscehAequires us to rethink to anticipate

the possibility of an unwanted disaster. Therefore, adaptation strategy management is a strategy that
must be applied to anticipate the bad possibility that will happen. Consequently, the implementation
of disasterisk management to anticipate the possibility of adverse consequences of sea level rise
from the analysis results obtained need to be immediately implemented.
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Figure 2. The trend of rising of global sea level anomaly for the lastd:38 y

CONCLUSION

For the last 25 years the rising sea level in Aceh has reached about 4 cm or an increase of 0.16 cm
per year. This linear increase will plunge the coastal areas of Aceh. Therefore, a preliminary
evaluation of sea level rise can be a mansge strategy for disaster risk reduction to be
implemented in Aceh's coastal areas.
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BACKGROUND

Aceh is an area located at the end of the Sumatra fault known as the faathafgko and
vulnerable to the threat of geological disaster, one of which is the tsunami disaster. The highly
vulnerable area of the tsunami lies along the West Coast of Aceh bordering the Indian Ocean.
Based on the tsunami geological records that occinr2@04 has resulted in coastline shifts along

the west coast of Aceh. One of the beaches in the western region that changed the shoreline is
Lampuuk beach. This beach is located in Meunasah Mosque Village, Lho'nga District, Aceh Besar
District.

Not only by the tsunami, the shoreline changes that occur in the light are caused by the dynamics
of the sea such as waves, tides, currents and geological conditions (geomorphology) and
geographical location. The process of marine dynamics results in coastabmatamadiaccretion

while the geological conditions that cause coastline changes are coastal sedimentation processes.
Sediments are the main ingredients for topographic and coastal bathymetry so that the mechanism
of erosion, sediment transport and sediméntateads to shoreline changes. Therefore, the
shoreline changes that occur at the beach of the lights need to be studied because the beach is a
tourist beach so that spatial analysis is needed to determine the current status of the coastline.

PURPOSE

This study aims to determine the shoreline changes that occurred after the tsunami in Lampuuk
Beach, Aceh Besar assisted by satellite imagery, topographic maps, and data retrieval directly in
the research area.

METHODS

Data obtained directly from the resdardocation will be processed using ArcMap. Spatial data
analysis of shoreline changes is done in several stages: image collecting, georefereiscirggron
digitization and image overlay. The imagery to be used in this study is a multitemporal satellite
imagery obtained free of charge from the Google Earth Pro software. By using ArcMap shape file,
georeferenced is made to adjust the coordinates of the field where the data is taken. While on
screen digitization is done to differentiate the shoreline oniegade so that the shoreline changes

can be seen. Finally, the overlay is made to see the shoreline difference in each image by combining
the image data recorded in different years.

RESULTS

Table 1 shows that during the year of 202610 there was an adsion of 4681.92 frand accretion

of 44779.36 ricausing the addition of coastal area of 40097.24ltnsan be seen that the impact

of coastline changes by the 2004 tsunami disaster at Lampuuk beach only had a tempcrary (non
permanent) impact. This evidiecan be seen from the analysis of shoreline changes in 2010 where
the coast began to reside and rebalance its position as it was before the 2004 tsunami. originally
caused by marine dynamics and coastal topography.
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Figure 1. Shaline change in 2005 after the tsunami 2004 compared to the condition in 2010.

Table 2 shows the addition and reduction of the Lampuuk coastline. The average abrasion / year
that occurred during the last 14 years at Lampuuk beach is 2617 a#idrthe aveage accretion

that happened annually in Lampuuk beach is 21204 34This indicates that the addition of
coastal areas that occur in Lampuuk beach is greater than the reduction of coastal areas that occur.
The addition of coastal areas due to the sediatient process causes the shoreline shifted towards

the sea.

CONCLUSION

The shoreline changes that occurred at Lampuuk beach were enormous during the 2004 tsunami
and persisted until 2005. These changes are gradually recovered by the presence of sedimentat
Until 2010, the shoreline changes no longer significantly changed due to Lampuu beach
topography and sea dynamics processes. The dominance of coastline changes in Lampuuk is more
sedimentation than erosion.

Keywords Shoreline change, tsunami 2004npuuk beach, sedimentation, erosion
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BACKGROUND

Flood is one the most common natural disasters experienced in most part of the world. Flood and
other natural disasters greatly affect the people and countries in many aspects. It can kemsse the
of lives, destruction to properties even to the
to Bradley, disasters may severely impact various facets of society, ranging from physical,
emotional, sociecultural and soci@conomics which may wolve the loss of property and jobs

and may trigger migration [1]. This study is intended to identify the spiritual appreciation level and
signs of anxiety amongst flood victims in the district of Machang, Kelantan especially during the
OPS MURNI. The OP®SURNI exercise was organised and run by the Malaysian Armed Forces

to provide assistance to the flood victims in the district. Wahbah Zuhaili (2012) posited that when
people are confronted by challenges and hardships, they will be perplexed, not knowiirig wh

do and lose their direction. It is during this time that people will turn to Allah, their only hope [2].
The massive flood that engulfed Kelantan in December 2015 was one of the worst disaster recorded
in Malaysian history. According to Datuk Seri Btapa Mohamed, the Chairman of Kelantan
Flood Disaster Committee, an estimated RM200 million worth of infrastructures and public
properties were damaged in the flood [3].

Nasir, Zainah and Kharuddin (2012) meanwhile stated that natural disasters suthcpmkes,

floods or tsunami contribute to increased life pressure or tension and other psychological problems
[1]. Their study showed that there was a correlation between psychological problems and natural
disasters which directly or indirectly affecteldetvictims and also those involved in rescue
activities [4]. Amongst the problems that arised from these natural disasters include anxiety, stress
and emotional pressure. According to Htay (2006), anxiety is feeling pressured, fearful, jittery and
appreheanive which lead to subconsciously anxious [5].

OBJECTIVE

The objective of this study is to determine psychological impacts form the aspects of cognition,
feelings and emotions and also behaviour. Through qualitative exploration that is vie-face

interviews it was found that flood victims suffered from cognitive, emotional and behavioural
disorders, such as fear, anxiety, hopelessness, haplessness and depression. This study also attempts
to discover signs of anxiety amongst flood victims.

RESULTS

This study found that the majority of respondents showed high level of religiosity which means
that when faced with natural disaster such as flood, most respondents showed a deep rooted belief
in Islamic faith. Despite the challenges that they faced, treeg@nmitted to their usual Islamic

rituals and virtues such as patience. Results from the analysis in this study is in tandem with the
study by Pargament (1997) which found that religious values can act as a mechanism when one is
befallen with trials and atamities. Religious rituals such as establishing prayer, reading-the al
Quran, zikr and invocation are encouraged in Islam [6]. Muslims are encouraged to put extra effort
in these optional (nenbligatory) rituals (al Bagarah 2:148). Hence when Musliregested with
calamities, disaster or hardship, they should stay committed to the Islamic teachings. The findings
in this research also is quite similar to the findings in the research on anxiety symptoms carried out
by Nasir, Zainah and Khairudin (2012)he flood victims tried to mitigate their fear and anxiety

by finding ways to overcome or reduce the impact of flood [7].
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CONCLUSION

In conclusion, the findings showed that the flood respondents were anxious and apprehensive
whenever flood happened or whierained heavily because they worried their area will be flooded.
The victims admitted to being restless, anticipating the worst would happen, experienced increased
heartbeat, they were fearful, worried, panicked and some even felt that death isrigflariimgo

their face. These anxieties could negatively impact the flood victims if they are not properly
addressed. This study found that the victims believed that their religious belief and practices are
effective instruments in overcoming or reducing timpact of the calamity that they faced. With
regards to the findings, it can be concluded that the victims practiced Islamic religious practices
when faced with flood disaster. Apart from that, they showed acceptance to the flood as a test from
Allah SWT.

Keywords: Disaster, anxiety, spiritual, security, defence
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VULNERABILITY TO MALARIA DISEASES IN COASTAL OF SYIAH KUALA
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The city of Banda Aceh is dominated by coastal areas which are vulnerable areas for the breeding
of malaria vectors. Syiah Kuala Subdistrict is one of thedisiicts in the coastal aaevith Annual

Malaria Insident of 133 cases in 2017. The purpose of this study is to analyze the vulnerability of
coastal communities including environmental vulnerability (lagoon, fish ponds, swamps) and social
vulnerability (knowledge, attitude) to mai@in the coastal area of Syiah Kuala Kuala Subdistrict.

This research used a combination method or mixed methood model of Concurrent Embedded. In
this case the author used quantitative data as primary data or main data and qualitative data as
secondary ocomplementary data. The population in this study were all heads of households in 6
Villages of Syiah Kuala Subdistrict totaling 5,628 heads of households by taking samples of 98
respondents using structured questionnaires, 4 informants wadtpith inteviews, observation and
measurement of lagoon distances, fish ponds and swamps conducted using a digital push meter
roller as a research instrument and analyzed bivariately.

The results of quantitative research on 98 respondents showed the vulnerdbiitastal
communities affected by environmental factors including the presence of lagoons against malaria
by 68 respondents (69.4%) with asBlue (0.05) <0.002, the presence of ponds against malaria was
73 Respondents (74.5%) withvialue (0.05) <0.052he presence of swamps against malaria was

77 respondents (78.6%) with avBlue (0.05) <0.028 and a factor social includes low public
knowledge of malaria by 80 respondents (81.6%) with a value (0.05) <0.008, low public awareness
of malaria is 76 responden(77.6%) with a Fralue (0, 05) <0.01. The results of observations and
measurements of the distance of community houses with malaria vector breeding places (lagoons,
fish ponds, swamps) affected the incidence of malaria by 74.16% atepth interviewsn 4
informants were obtained, lack of government efforts, especially malaria program health workers,
individuals, community groups in controlling the exposure of lagoons, ponds and swamps, low
public awareness in preventing and minimizing vulnerabilitjn&daria.

It is recommended to the Banda Aceh City Health Office to handle the problem of place for malaria
vector breeding which can be started from an effort to raise awareness, increased knowledge of all
individuals / communities, efforts to contr@radicate and reduce the place of malaria vector
breeding can be implemented through sustainable mutual cooperation by making drainpipe and
flowing lagoon water into the sea, cleaning ponds from moss, closing / hoarding swamps, and
Community empowerment fefits can be carried out by managing / utilizing lagoons, fish ponds
and swamps by maintaining larvae such as blue panchax and tilapia fish on the coast of Syiah Kuala
District, Banda Aceh.

Keywords: Vulnerability, Coastal Communities, Malaria Diseadacreased Knowledge and
Empowerment
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The Indian Ocean earthquake and tsunami occurred on December 26, 2004 has been one of the
deadliest disaster in modern history. Banda Aceh City is one oétleeedy affected cities by the
disaster. Many of the casualties were due to lack of knowledge in the community about the disaster
and preparedness in facing the disaster. Now, after more than 10 years since the deadly disaster,
the Indonesian governmentsheareated disaster risk maps for the provincial level, and utilizing
some of the provincial level parameters to create distiictity-level risk maps. The purpose of

this study was to analyze the dynamics of physical and social vulnerabilities asttie ivel

over the last 10 years, and to evaluate the sensitivity of the disaster vulnerability values by down
scaling the parameter values to the district or city level. This study is using Geographic Information
System (GIS), which spatial data are@mpassing the infrastructure, housings and the growth of
population at risk up to year 2017. Comparing with the existing provincial disaster risk maps, the
results reveal remarkable distribution of risk levels at each investigated village. The physical
vulnerability is valued moderate in Banda Aceh city about 66.5% , whereby Gampong Punge
Ujong and Gampong Lamjabat at Meuraxa-digtrict are among the highest vulnerability areas
(0.933) around 0.36% and 0.50% respectively. As for the social vulnerabiliglued high in

Banda Aceh, the highest vulnerable areas are mostly located at the Jaya BhstristiiGampong

Punge Blang Cut and Gampong Lamteumen Timur are the highest vulnerability areas in Jaya Baru
sub-district (0.733) with 1.50% and 1.30% resfively. Overall, the vulnerability parameter value

for a tsunami disaster in these the two-digiricts remain high, particularly at those villages
located very close to the sea. More mitigation effort should therefore be reinforced at those highly
risky coastal areas.

Keywords: tsunami, Banda Aceh, GIS, risk mapping, vulnerability

REFERENCES:
[1] Putra,A.P.Jurnal Pengembangan Kota. 3 (2015) 60.

[2] M. Duckers, Georg. F, J.Birkmann. International Journal of Disasters Risk Reduction. 13
(2015) 85.

[3] F. Lavholt,N.J.Setiadi, J.Birkman.C.B. Harbitz, C. Bach, N.Fernando, G.Kaiser. F.Nadim.
International Journal of Disaster Risk Reduction. 10 (2015)127

H @ 0900 4 s



’, o \\ IAiWEST‘UR 2018 11" Aceh International Workshop and Expo
i d I o on Sustainable Tsunami Disaster RecovAiWESDR 2018
N\ j,_, . October 10 12, 2018 in Banda Aceh, Indonesia

Paper ID: 19

MEDICAL NEEDS AFTER GREAT EAST JAPAN EARTHQUAKE AND ITS
IMPLICATION FOR FUTURE eHEALTH *

SHINICHI EGAWAL, TOMOMI SUDA!, YAYOI NAKAMURA 1, AYA MURAKAMI 1,
DYSHELLY NURKARTIKA PASCAPURNAMA?, ALLYA PARAMITA KOESOEMA?343
YOKE SAADIA IRAWAN 345 HIROYUKI SASAKI*

1 Division of International Cooperation for Disaster Medicine, International Research Iestifu
Disaster Science (IRIDeS), Tohoku University,-468ramakiazaAoba, AobaKu, Sendai 980
8572, JAPAN
egawas@surg.med.tohoku.ac.jp
2KNCV Tuberculosis Foundation Indonesia, Menara Bidakara 2 Lantai 7, JIn. Jenderal Gatot
Soebroto Kav.
71-73, Tebet Jadta 12870, INDONESIA
3Biomedical Engineering Research Group, School of Electrical Engineering and Informatics,
Bandung Institute of Technology, Achmad Bakrie Building 3rd Floor, Jalan Ganesha 10,
Bandung 40132, INDONESIA
“4Institute of Electrical and Elemnics Engineers, Special Interest Group on Humanitarian
Technology (IEEE SIGHT), INDONESIA
5The Indonesian eHealth and Telemedicine Society (IeHTS), Unit 103, Jalan Cimanuk no. 6,
Bandung 40115, INDONESIA

BACKGROUND

Japan has established nationahdisr medical system after Great Hanshin Awaji Earthquake 1995
(GHAE). Under collaborative leadership of Japan Association for Disaster Medicine and Ministry
of Health, Labour and Welfare, the disaster medical system includes Disaster Base Hospital (DBH),
Disaster Medical Assistance Team (DMAT), Staging Care Unit (SCU) & Wide Area
Transportation, Emergency Medical Information System (EMIS) and Disaster Medical Coordinator
[1]. But, the medical and public health needs after Great East Japan EarthquakeRIH}lwWas

quite different from that was expected. The reason of death by Tsunami is drowning, injury and
hypothermia. However, the survivors from tsunami suffered from not only trauma, but from
noncommunicable disease (NCDs) [2], infectious disease, nierath issues and mother & child
health. DMAT and successive medical aids from outside of the town provided medical treatment,
care and medicine in the evacuation centers from several days after the onset until two months later.
There has been no analysiéthese préhospital disaster medical records in Great East Japan
because of its spatiemporal diversity, confidentiality and legislative issues.

PURPOSE

This study aims to clarify the outline of medical needs after GEJE using the prehospital medic
records of the Minamisanriku town, where all medical facilities were damaged by tsunami and
investigate the future implication of mobile health tracing device (eHealth) in the sustainable
development of health to create a resilient community agairesttdis

METHODS

We analyzed the handwritten medical records of the biggest evacuation center. All records were
anonymized and digitized. We classified the diagnosis according to the International Statistical
Classification of Diseases and Related HeBltoblems 10th Revision (IGDO). We counted the

number of diseases at the first appearance in the medical record. The first day of diagnosis was
used as the onset (detection) of the disease. Duplicated anonymous records were excluded using
profile data §ex, age, location of evacuation, first day of contact) and actual digitized images of
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medical records as much as possible. We used FileMakerPro to create database, and analyzed the
data using JMP software. This study was approved by the ethical comwhiftekoku University
Graduate School of Medicine (2015690).

RESULTS

This is a preliminary analysis of phmspital medical needs in a town where the medical facilities
were damaged by tsunami. In the biggest evacuation center, 2293 patients revsilieal
treatments for 4519 diseases. The distribution of age and sex of the patients was similar to that of
the total population in the town before disaster. The biggest medical needs were NCDs including
hypertension and allergy, followed by infectiousedises including upper respiratory inflammation

and diarrhea. NCDs had a peak at two to three weeks after onset, while infectious disease did not
cause apparent outbreak. The most frequent diagnosis of mental health issues was insomnia in
women with 60 yes of age. Trauma was more frequent in men witb@@ears of age.

The data of immediate days after the onset is missing because of the chaotic damage and the delay
of medical aids to arrive. There was remarkable decrease of trauma probably becauseisrile

resistant structure of the houses and buildings even the magnitude of GEJE (M9.0) was much
stronger than that of GHAE (M7.3), and the people who survived the tsunami faced different
medical needs other than trauma.-Bxesting background of aginand more oupatient based
treatment of NCDs created large nhumber of people who lost daily medical care and medicines.
Allergy to pollen is frequent in every spring in Japan, and exposure to house dust in the rubbles
may exacerbate allergy and asthmdedtious disease can be due to the crowded environment of
evacuation center, but advocacy of hand sanitation and hygiene materials provided by the medical
aid teams prevented further outbreak. Mental health issues after disaster became common
knowledge ofresponders in Japan after the GHAE. Romtimatic stress distress (PTSD) and
depression can get worse especially in elderly in isolated circumstance. Mental stress could cause
insomnia and hypertension. Thus, mental health care providers responded afie@kbnset of

GEJE to support the daily life and activities of affected people to prevent isolated death.

As the future implication, Sendai Framework for Disaster Risk Reduction208®%is promoting

the use of science and technology to understandths Kk and t o manage the ri sk
Bettero. In I ndonesi a, the vaccination rate of
area, that might create the increased number of tetanus patients in men after Indian Ocean Tsunami
2004 [3]. Vacine prevention and education of community that tetanus is vaccine preventable and
avoidable by wearing protective footwears [4]. eHealth system is useful for surveillance and
reporting of mother and child health. eHealth can be also used for advocaagcofation and

health preparedness for disaster.

CONCLUSION

The medical needs after disaster will change dynamically according to the type of hazard &
exposure, vulnerability and coping capacity. Medical records are primary resource of health
damagen disaster under appropriate investigation with ethical approval. The resilience of the
community against such dynamic change of health problem can be achieved by sustainable
development and education. This warrant the prospective trial of eHealth systentoal to
increase resilience in a community.

Keywords Great East Japan Earthquake; Health facility damage; Medical needs; Disaster
Medicine; eHealthMedical Needs after Great East Japan Earthquake and Its Implication for
Future eHealth
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BACKGROUND

Indonesia is one of the countries that have great potential for ndigesiters because of its
geographic and geologic position (Haryoto and Hidayat, 2007). The great impact of the disaster is
the creation of emergency conditions, one of which is the availability and quality of clean water that
is decreasing, especially weatfor drinking, the handling that has been done is with water tank
trucks, but are often constrained by limited number and access, especially to reach isolated areas
(Steele and Clarke, 2008). Drinking water is a fundamental requirement that mustlee fgn

in the emergency even though, therefore an easier, more affordable and convenient alternative
method is needed as a solution for drinking water supply in emergencies, one such alternative
method is suplly drinking water bags based on membrahedéogy through the Forward Osmosis
process ( Cormick et al., 2008).

PURPOSE

In this paper will be discussed about the making of drinking water bags using FO membrane based
chitosan which is then applied for brackish water purification to be edeirgging water through

the FO process, so that it can be one of alternative solution for energy drinking water supply in
emergencies.

METHODS

The process of making FO membrane is done by dissolving chitosan in 1% acetic acid (v/v) and
adding 10% DMF dditive, then distirer for + 24 hours and printed on ceramic plate. The membrane
was then dried using an oven with a temperature of + 30 °, the dried membrane washed with 1%
NaOH solution and rinsed with aquadest to neutral and dried at room temperaeigrinking

water bags are made with a combination of PP plastic and aluminum foil and the FO membrane
inside which is incorporated using a sealing machine. The drinking water bag is then used for
barckish water purification into drinking water through B@ process. FO process testing is done

by using variation of sugar solution as the draw solution, that are glucose, fructose, sucrose and
mixture. The concentration of applied draw solution is 1, 2 and 3M within 1 hour treatment. The
water produced fronhe FO process is then tested for quality by measuring pH, TDS, DHL, salinity,
metal and bacteria content.

RESULTS

The chitosan membrane has a thickness of 0.043 mm, a porosity of 30.3%, a tensile strength of
28.83 kgf /mm2 and an elongation of 7.16%wa dense structure, which can be used for brackish
water purification through the Forward Osmosis (FO) process. The drinking water bags are made
with a combination of PP plastic, aluminum foil, and the FO membrane inside. The results of
drinking water lag testing using variation type and concentration of draw solution for 1 hour showed
the highest water flux obtained at 3M sucrose with draw solution with a flux value of 5.2%oltm

The water flux values for glucose, fructose and mixture were 4hofm 3.5 L/nthour and 4.75
L/m?hour respectively. By increasing the concentration of draw solution can produce higher the
water flux value.
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Parameter of water quality for drinking water shows that the FO water produced meet drinking
water quality standardased on PERMENKES regulation: 492 / MENKES / Per / IV / 2010. The

pH of water of FO result is between 7;8919 while PERMENKES standard is 8%. The salinity

value is 01.3 ppt. classified as fresh water. TDS and DHL values are also obtained thelow
maximum allowed (<500 mg / L). The heavy metal content is Cu, Mn, Fe, Cd, Cr, Hg, As, and Zn,
which are all below the drinking water quality standard. Likewise, the bacteria test, in which the
amount ofE. coliandColiformin the water of the FO redus zero. These results indicate that the
water produced from the drinking water bag through the FO process is harmless and safe to
consume, so the FO membramesed drinking water bag can be used as an alternative solution for
supply of energy drinking ater in an emergency.

CONCLUSION

FO membrane based chitosan can be developed into bags of drinking water filters. The optimum
water flux was obtained by using 3M sucrose as draw solution with a water flux value of 5.25
L/m3am. The result of water qugl parameter analysis in terms of pH, TDS, salinity, DHL, heavy
metals and bacteria contentEfColi andColiform showed that the water result from FO process
meets drinking water quality standards based on PERMENKES regulation: 492 /f MENKES / Per /
1V / 2010. FGmembranebased drinking water bags can be used as an alternative solution for the
energy drinking water supply in an emergency.

Keywords: drinking water bags; Forward Osmosis; chitosan membranes; emergency drinking
water supply
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BACKGROUND

The Sumatra fault stretching from Aceh to the Sunda Strait. One part of the Sumatra Fault is a Tripa
fault. Tripa fault is categorized as active fault. Tripa Fault is characterized by mountainous areas
and trajectories of large river along the 180 kmth&t center of the segment precisely in the Gayo
Lues region in 1990 an earthquake occurred with magnitdd&®orts in disaster mitigation to
minimize losses caused by the earthquake can be done by mapping in the form of a maps prone to
earthquake disger. A spatial earthquake research in Aceh province years-2@0PA4 was
undertaken by Affan in 2016. The purpose of the research was to detect groups and look for spatial
patterns during the period of 192014 using GIS.

PURPOSE

The purpose of this rearch is to examine the relationship between earthquake magnitudes in the
Tripa fault region in Aceh province globally and locally. The result of the spatial autocorrelation is
visualized to thematic maps.

METHODS
Spatial autocorrelation methods are usedentify patterns of earthquake spreading occurrence in
the region around Tripa. Moran index is calculated either globally and locally.

RESULTS

The results show that there is a global spatial autocorrelation between earthquake magnitudes in the

Tripa fault region in Aceh province. It is marked with aglue generated is equal to 2.2 x40

When compared with U = 0.05 then the nul] hypot
spatial relationship between earthquake magnitude for all reseaeshlacated around Tripa fault

of Aceh Province. Because the Moran index obtaif®d53, then there is a negative spatial

relationship between the magnitudes in the Tripa fault of Aceh Province. It can be concluded that

the occurrence of earthquakes adjaaregion around Tripa fault of Aceh Province have different

magnitude. In addition, the negative Moran index also identifies that similar earthquake magnitudes

have spread distribution. Locally, as much as 37 earthquakes magnitudevshve fess thatl =

0.05. 37 magnitudes have local spatial autocorrelation. This means that from 322 magnitudes
earthquake occurrence around the Tripa fault w
earthquake occurrence that are really affected by the magnitude cfredgacthquake. Because

the Local Moran index of 37 earthquake magnitudes is positive, then the earthquakes have the

similar magnitude as its neighbors.
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CONCLUSION

Based on the results, the conclusions this research are: there is a relationshipthetesginquake
magnitudes globally in the Tripa fault region, the negative Global Moran index indicates that any
earthquake occurrence of an adjacent area around Tripa Fault in the Aceh Province has a difference
magnitude, in other words the similar earthige magnitudes have spread distribution or not close
together. Locally, 37 earthquake magnitudes are actually affected by the magnitude of the adjacent
earthquake magnitude and have a magnitude that tends to be similar to the neighbors.

Keywords Earthqueke; Tripa Fault; Magnitude; Moran Index; Spatial Autocorrelation
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BACKGROUND

Mount Kelud eruption on February 2014 with VEI 4 has a tremendous impact on the surrounding
physical environment and affects the condition of agriculture, livestock, andéssHEhis physical
environmental impacts are triggered by eruption material which ejected by Mount Kelud. The
material such as ballistic bombs, volcanic ash, and pumice material reached more than 200x106m3
of material [1]. Thus, triggered secondary hazaomgh as landslides in the surrounding area.
Landslides are described as mass movement of soil or rock that shear displacement along one or
may be several slip surfaces3P Over last two decades, researcher have investigated landslide
hazard and constcti maps portraying their spatial distribution [4]. Different techniques and
methods have been developed and applied in landslide susceptibility mapping using both
quantitative or qualitative approach [6] such as probabilistic model®]7the logistic rgression

model [1317], and multicriteria analysis [18]. Mapping landslide susceptibility is play an
important role for proper land use planning and disaster management [5].

PURPOSE
The purpose of this study is to map landslides susceptibility usingaSgatti -Criteria Evaluation
(SMCE) approach in Kelud mountainous area in particular within KRB 1 and 2.

METHODS

In this study, the landslide susceptibility assessment employed spatial multi criteria model as a
method. Four considerations criteria suah topography, hydrology, soil, and environmental
characteristics were used. Each factor then reduced into seveq@itetib such as slope, aspect,

topographic position index, topographic wetness index, stream power index, rainfall, soil texture,

soil gructure, COLE index, land use, and distance from river. The SMCE method was also engaged

with expert judgment provided by academic univer
method.

RESULTS

This study produce landslide susceptibility map whicpliad AHP method for determine the
weight value of each parameters and criterion. The standardization stage of each criterion is based
on frequency ratio calculation, where the percentage of landslide points in each class is divided by
number of pixels doains from each class within each criterion. We applied Natural Break (Jenks)
classification to divide the susceptibility into several class. The class of landslide susceptibility
consists of AVery Lowbd, fiLowo, i M bat ef lardslideo |, AHIi gh
point used in this study is 121, with landslide characteristic has area 21Tbawesult shows that

the area with very high level of susceptibility has a percentage of landslide incidence of 24, 977%,
then high susceptibility class is72957%, moderate susceptibility class is 27, 660%, low
susceptibility class is 15,288%, and very low class is 4,116%.

CONCLUSION

The phenomenon of landslide becomes a serious threat post eruption of Mount Kelud in 2014. This
is in line with the mappingfdandslide susceptibility that has been done. The area around Mount
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Kelud has a high landslide potential level. Based on research results of 24.977% of the area included
into the class of very high susceptibility, and 27.957% including into high sustigptiass. The
information generated from this research becomes important to reduce the impact of losses that can
be caused by landslides.

Keywords Kelud Volcano, Landslides, Spatial Mu@riteria Evaluation, Disaster

REFERENCES

[1] Blake D 2015The 2014Eruption Of Kelud Volcano, Indonesia: Impacts lafrastructure,
Utilities, Agriculture and Health

[2] Varnes D J 1978lope Movement Types and ProceSyesc. Repl7611i 33

[3] Akgun A and Bulut F 200%G1S-Based Landslide Susceptibility for Arsftomra(Trabzon
North Turkey) Regio&nviron. Geol51 1377 87

[4] Guzzetti F, Carrara A, Cardinali M and Reichenbach P 19®9@islide HazardEvaluation:
A Review of Current Techniques and Their Application in A Midéile Study, Central Italy
Geomorphology1 181 216

[5] Ahmed B 2015 Landslide Susceptibility Mapping Using MuGriteria Evaluation
Techniques in Chittagong Metropolitan Area, Bangladeshdslidesl2 1077 95

[6] Park S, Choi C, Kim B and Kim J 2012ndslide Susceptibility Mapping Usikgequency
Ratio, Analytic Hiearchy Process, Logistic Regression, and Artificial Neural Network
Methods at The Inje Area, Koré&viron. Earth Sci681443 64

[7] Dai F C and Lee C F 200TIerrain-Based Mapping of Landslide Susceptibiliiging A
Geographical Information System: A CasedytGan. Geotech. 38911 23

[8] Gokceoglu C, Sonmez H, Nefeslioglu H A, Duman T Y and Can T Z@@5L7March 2005
Kuzulu Landslide (Sivas, Turkey) and Landsi&lesceptibility Map of Its Near Vicining.
Geol.8165i 83

[9] Akgiin A and Bulut F 200%G1S-BasedLandslide Susceptibility for Arsifomra(Trabzon,
North Turkey) Regio&nviron. Geol51 1377 87

[10] Lee S and Pradhan B 20Q%ndslide Hazard Mapping at Selangor, Malaysia Using
Frequency Ratio and Logistic Regression Modeisdslidest 33/ 41

[11] Akgun A, Dag Sand Bulut F 200& andslide Susceptibility Mapping forl&andslideProne
Area (Findikli, NE Of Turkey) by Likelihogérequency Ratio and Weighted Linear
Combination Model&nviron. Geol54 1127 43

[12] Oh HJ, Lee S, Chotikasathien W, Kim C H and Kwon J H 2@08&dictive Landslide
Susceptibility Mapping Using Spatial Information in The Pechabun Area of Thailand
Environ. Geol 57

[13] Chauhan S, Sharma M, Arora M K and Gupta N K 2D&fAdslide Susceptibilit¢Zonation
Through Ratings Derived from Artificial Neural Meairk Int. J. Appl. Earth Obs. Geoint2
34050

[14] Nefeslioglu H A, Sezer E, Gokceoglu C, Bozkir A'S and Duman T Y Zo&ssment of
Landslide Susceptibility by Decision Trees in The Metropolitan Area of Istanbul, Turkey
Math. Probl. Eng2010

[15] Pradhan B 201Remote sensing an@IS-Based Landslide Hazard Analysis a@doss
Validation Using Multivariate Logistic Regression Model on Three Test Areas in Malaysia
Adv. Sp. Res451244 56

[16] Bai S, LU G, Wang J, Zhou P and Ding L 20&IS-Based Rare Events LogistRegression
for LandslideSusceptibility Mapping of Lianyungang, ChiBaviron.Earth Sci62 139 49

[17] Akgun A 2012 A Comparison of Landslide Susceptibility Maps ProducedLbyistic
Regression, MuHCriteria Decision, and Likelihood Ratio Methods: A Case $gtudAt Kz mi r
TurkeyLandslides9 93/ 106

[18] Abella E A C and Van Westen C J 20B@neration of A Landslide Risk Index Map Cuba
Using Spatial MultiCriteria EvaluationLandslides4 311 25

E @ 0000 52 U Imm——



’, o \\ IAiWEST‘UR 2018 11" Aceh International Workshop and Expo
i d I o on Sustainable Tsunami Disaster RecovAiWESDR 2018
N\ j,_, . October 10 12, 2018 in Banda Aceh, Indonesia

Paper ID: 24

IDENTIFICATION OF PATHS AND PLACES OF TSUNAMI EVACUATI ON BASED
ON P646 FEMA FOR TOURISM BEACHES IN THE REGENCY OF GUNUNGKIDUL,
YOGYAKARTA

SARWIDIY, LIMPAT AJI?, and IMAN SATYARNC

1Universitas Islam Indonesia, Indonesia,
sarwidi@uii.ac.id
2Universitas Gunung Kidulpdonesia,
limpatwibowo@gmail.com
SUniversitas Gadjah Mada, Indonesia,
imansatyarno@ugm.ac.id

The maximum number of monthly visitors to the tourism esGunungkidul Regency between

2012 and 2015 is 25,160 people. Those Indian Ocean beaches that are in the southern sides of the
Island of Java are prone to tsunami disaster. However, there were no systematic and scientific study
to make analysis of theunami disaster mitigation to those tourism beaches. Therefore, a series of
policies with comprehensive rescue strategies and efforts to minimize the risk of the tsunami
disaster is required. The purpose of this study is to identify the paths and plasesarhi
evacuation for the tourism beaches in Gunungkidul Regency based on P646 of FEMA (Federal
Emergency Management Agency) and compare them with the result of the identification of paths
and places of tsunami evacuation conducted by BPBD (Local Diddateagement Authority) of
Gunungkidul Regency, Yogyakarta. This purpose also includes the want of the authors to
implement the method of this study to be the policy of tsunami mitigation for similar tourism
beaches in the Special Territory of Yogyakadanell as similar beaches in Indonesia. This study
uses guantitative method with descriptive analysis technique that is analyzing the paths and places
of tsunami evacuation based on P646 of FEMA. Given location elevation is the basic ingredient of
the ana}sis, and therefore, elevation data, tsunami arrival time, projected number of visitors to
support the analysis need to be gathered. The analysis of the evacuation areas is required to
determine the evacuation places that are safe points in the evaqratiess. An elevation of a

safe point elevation can be a point that is beyond the reach of tsunami waves or safe areas within
the tsunami pool areas. The results of this study are the height of the gathering point / safe point 25
meters above sea levellie the basis for saving themselves, if connected with the speed of walking
(weak condition), then the arrival time / arrival time of the tsunami is not more than 0.5 hours. This
is still within limits in accordance with the Federal Emergency ManagememnicgEEMA P646,

2008), the location of the gathering point / tsunami evacuation safe point can be used as the first
rescue of tsunami victims by considering the arrival time of the tsunami. On the other hand, BPBD
accommodate tsunami victims using pubécifities even though they are far away and heed the
arrival time of the tsunami.
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BACKGROUND

The response in the face of disaster provided by the community depends on many factors, one of
which is the perception they build by the knowledge, experience, or inheritance of its predecessor.
In the case of peoplwho have little contact with information technology, perceptions will be
strongly influenced by the inheritance of their predecessors. As in dealing with disasters, they will
use the knowledge gained from the experience or knowledge of previous gemseratio

PURPOSE
This article aims to interpret the public perception of Bondowoso Regency about the risk of
volcanic eruption disaster.

METHODS

This reasearch using a qualitative approach with 64 subjects representing three districts namely,
Tlogosari, Semppand Sumber Wringin. Interview techniques are used for data collection which

is then analyzed by fotgtage interactive analysis model; (1) Data collection, (2) Data reduction,
(3) Presentation of data, and (4) Conclusion drawing.

RESULTS

Residents fronthe eight villages believe that the flow of lava (lava flow) in the area they live in is
the former blood flow from the fight Dhamar Wulan and Minak Jinggo. So there is no disaster
threat in their neighborhood. This knowledge is passed on to the neratime/Nhen confidence

in the environment mixes with information from authorities, they still believe that the environment

in which they are raised will not pose a catastrophic threat. They are just natural routines that have
been experienced by previogenerations.

CONCLUSION

Local knowledge of society about volcano has two meanings, namely as a giver of life and take
life. Whereas in modern knowledge only view volcano as a take life (disaster). Those who live
since birth around volcano already consideas part of life. Although the eruption of volcano
takes all that is owned. They will return to their homeland. This bond is interpreted as a form of
human relationships with nature.

Keywords Perceptions; Myths; Disaster Threats
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BACKGROUND

At 12: 02 am on 14 November 2016 (NZDT) a magnit.
New Zealand. While the epicenter was locatedama, rupture rapidly spread nomast and

occurred on at least 13 separate faults including severalstomsing o off-shore faultdl. These

undersea faults triggered a tsunami that caused measurable waves from Banks Peninsula in the

South Island to Castle Point in the North Island and as feashaffe as the Chatham Islarils

PURPOSE

Although the tsunami geneesl was a moderate event, causing minimal damage and no loss of life,
occurred in an area where highpact tsunamis have occurred in the past and can be expected in
the future. There is an active tsunami research community in New Zealand and this@yidatpr

a rare opportunity to assess valuable lessons. This paper reports on the process of extracting
scientific knowledge from a moderate tsunami event in the hope that the lessons we learnt will help
other researchers and practitioners in similar sibnati

METHODS

New Zealand is not large but given its exposure and vulnerability to tsunamis, a small but vibrant
community of tsunami researchers are employed in goverromered research institutes (NIWA

and GNS Science), universities and private sedosultancies and government agencies.

Two months prior to the tsunami, an intggency workshop had been held to develop guidelines
for a scientific postsunami response. Although the guidelines were still in the embryonic stage,
the workshop proved uséfin guiding activities that followed the event. The scientific post
tsunami response that evolved was very much a-goass effort, teams from different agencies

and universities worked together but spearheaded different aspects of the responseh Atihoug
loosely coordinated, extensive communication and collaboration to ensured results from the
research projects were complementary and efforts were not duplicated.

RESULTS

Most of the emergency response (including evacuations) occurred during théwigiorning the
immediate threat of a tsunami had passed and scientists began planning the scientific response.
Although GNS Science is mandated with providing scientific advice during the immediate
emergency, the longeéerm response was coordinatechjyi by GNS Science and NIWA with

input from universities and local consultancies. Collaboration between social and physical
scientists across these agencies ensured thatlisaster research was carried out ethically and
sensitively.

Immediate plansts ur vey t he Kai k@ura coast were put on h
earthquake damage to transportation networks (including the road network, several bridges and
port damage) meant Kai k@ura coul d mmgbingstaitee access
of emergency meant most helicopters were needed for emergency response. The few helicopters
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that remained for the scientific response were focused on other scientific concerns (e.g. the
earthquake, coastal uplift and landslideéacluding landslidedams which still threatened local
residents).

Scientists on these rapid coastal assessment flights additionally kept a lookout for signs of
inundation but initial feedback reported no signs of tsunami inundation.

Efforts were then focused on BanReninsula, where tsunami impacts were reported in Little
Pigeon Bay. 6Tsunami tourismd (multiple reconna
tsunami indicators, observing changes in physical and chemical evidence of indh#lation

Graduallyeports of inundation around t lgeun&uliftk Gur a r e
field trips also noted evidence of tsunami inundation and observagpraights were mapped.

It became apparent that indicators of this level of inundation were naiusbfrom airi ground

reconnaissance was required. As access became available over time, tsunami researchers measured
runup height to fill in the gaps along the Kai k@u
closed due to large landslides. lengral, northern sites were visited by Wellingttased GNS

scientists and southern sites visited by Christchbaged NIWA scientists. Access remained

sensitive in some locations, for example, Goose Bay was closed to residents due to the threat of

flooding from collapsing landslide dams, thus access for scientific purposes was also prohibited.

Sea level gauge measurements from a range of different agencies were shared and collated. In
addition to time series and maximum wave heights; wavelet analysigl@doinsights into the
tsunami waves and the resonant responses to the bays and harbours it reached.

Shaking from the earthquake was felt strongly in both Wellington and Christchurch and the event
provided a natural experiment in evacuation behavioruhlii smstitution team undertook a citizen
science evacuation survey to understand evacuation responses in various locations. These results
were compared with an earlier survey in Wellington on intentions to ev&tuat€hristchurch,

the team used an apited version of the same survey, as well as traffic data and media reports, to
evaluate the evacuation dynamics and compare them with previooskylled evacuation
pathways revealing some interesting findings.

Other research efforts directly contribdtto tsunami research, providing source parameters for

the complex offshore rupture and estimates of submarine landslide volumes to assess their
contribution to the event. These results were shared between researchers and tsunami modelers
across differenagencies compared results to better understand this complex event.

CONCLUSION

In June 2017, a meeting was held to bring together tsunami scientists to review the scientific
response and to discuss how the process and collaborations could be impreeedatdns from

the meeting included: 1) The decision to step back and allow emergency response authorities space
to focus on response priorities was the right one, scientists managed to gather a lot of information
without impinging on the emergency respen2) A comprehensive response plan including
contacts within Civil Defence/Emergency Management (CDEM) would have been extremely
valuable and needs to be developed. 3) In a local/regional tsunami event, different science areas
compete for attention, strec hi ng a g e n ¢ codabdiation & ®gsentiat ) sScience
communication between researchers and CDEM is vital and needs to fweayw8) Ethical
considerations and pedisaster sensitivities (including the social and cultural context of the
location) are important. During the response, scientists often interacted with people directly
affected by the disaster, their stories and experiences enhanced understanding of the event. We
owe them a debt of gratitude and it was important that researchgindere reported back to

them.
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The Kai k@ura tsunami science response represent
many different institutes and strengthened research ties between them. Seeing the impacts of a
tsunami (even a moderate one) first hand was an invaluable expddetsimami researchers

we were lucky to have this opportunity.

Keywordst sunami ; K -alisakted survey; emergerscy response; evacuation
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BACKGROUND

Seven years have passed since the Great East Japan Earthquake disaster, which caused a massive
tsunami on March 11, 2011. In the disaster area, implementdti@mtavery projects is mostly
complete. Two of the main types of governmeapported housing recovery projects include the
provision of public housing for disaster survivors, and preparation of new residential lots by the
government for private housingoanstruction by residents. As of March 31, 2018, 28,213 of
28,496 planning public housing units, or 96%, have been completed, and 16,190 of 18,226 planned
new residential lots, or 89%, have been transferred.

Although these projects supported by theegament are almost finished, disaster survivors who
want to come back and live in their home towns have had to wait many years for recovery projects
to be completed in order to have housing on their new site. Some survivors have chosen instead to
rebuild fouses in other areas to support their own life recovery. As a result, the population in parts
of the disasteaffected area is continuing to decrease.

This is also the situation faced by communities on the Ogatsu peninsula in Ishinomaki City, where
disaster recovery planning focused on the use of Collective Relocation for Disaster Mitigation
Projects. Using these collective relocation projects;leyng coastal areas at risk of tsunami are
designated as hazardous and residential rebuilding is forhidae new residential lots are
provided in group sites in higher land areas. Although the intention of these collective relocation
projects is to support residents to reestablish their lives in a safer location, the time that it takes to
carry out theserpjects, including cutting mountains and preparing lots may have contributed to
people moving away and leaving some of these lots empty.

PURPOSE

This paper will investigate the actual housing recovery situation of dissHfeted communities

in Ogasu area, Ishinomaki City, seven years after the Great East Japan Earthquake and tsunami.
Compared to the number of households who originally intended to join the collective relocation

projects, this paper will clarify the changes in these numbers ancpateonderstand the reasons

and factors for residents to continue or drop out of these projects. The goal of this research is to
evaluate the i mpact of the use of collective rel
the analysis of this study of Ogatsu. Findings from this research include suggested future
modifications for these the use of collective relocation projects in the case of future disasters.

METHODS

This research is based on a review of government documents relateitgghr@covery projects,
official reports and status updates. In addition, it also makes use of interviews with local residents
and other stakeholders in the recovery process, along with direct observation of the affected
communities and relocation sitegen the last 7 years.
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RESULTS

Compared to the number of residential lots in planned relocation sites prepared for households who
initially intended to participate in collective relocation projects, the number of families who have
rebuilt new houses @re planning to do so has decreased seven years after the tsunami. A growing
gap can be observed between households who can wait to rebuild, and those who cannot or chose
not to wait, instead rebuilding or moving elsewhere. As a result, the populatithe cfrea
continues to decline.

CONCLUSION

Collective relocation for disaster mitigation is intended to support not only the life recovery of
affected residents, but also the recovery of communities as a group, while moving people away
from hazardousraas. Collective relocation has been used throughout tstaftented coastal

areas as a major part of housing recovery support in the local municipalities of the Tohoku region
of Japan after the 2011 Great East Japan Earthquake and tsunami. Howelemn#tblargescale
relocation of residents also has unintended consequences of disrupting communities and displacing
some affected households. One of the critical factors identified in this case study of Ogatsu is the
impact of time of the implementatiorf these and related projects; after residents leave their
communities, initially on a temporary basis, reconstruction delays may contribute to increasing
population decline. The use of collective relocation projects in Ogatsu has contributed to speeding
up of depopulation in these areas, raising larger and-femg questions about the future
sustainability of these communities. The use of collective relocation on such a large scale as a
method to support housing and community recovery should therefoeedesidered in the case

of future disaster recovery projects.

Keywords: disaster recovery; relocation; Great East Japan Earthquake; Tsunami; community
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BACKGROUND

Localized disaster recovery housing refers to housing made using local resources (materials,
people, and skills). Using local resources to build tempasad permanent housing for people

who lost their homes helps revitalize the disaafégcted area by contributing to the local economy

and supporting | ocal businesses. In the context
be understood asing some combination of the following: timber materials; traditional/local wood
construction methods; and local companies and craftspeople.

The term Al ocali zed cdiikigat gutitaku fukkoencapanese,ywasHistu si ng, 0
used in the reavery of the Yamakoshi area of Nagaoka City after the 2004 Chuetsu Earthquake,

where local timber and carpenters were included from thedisesster planning through rebuilding

phases. While wooden temporary housing was rarely used since the 1995 GmehinHa
Earthquake in Kobe, after the 2011 Great East Ja
used local natural resources for construction of wooden temporary housing or recovery housing,

including over 6,000 units of temporary housing in FukmshPrefecture alone. This approach

was also used after the 2011 Flood Disaster in Kii Peninsula as well as the 2016 Kumamoto

Eart hquake. This paper provides an overview of
housing recoveryo in Japan.
PURPOSE

The purpose of the study is to clarify the features of localized disaster recovery housing projects,
and the development of these projects in Japan in their implementation in multiple cases of
postdisaster housing reconstruction since 2004. Threxgmination of the factors that contribute

to these creation of these projects, including the organization of relevant stakeholders, and the
connection of these disaster recovery projects, traditional construction methods and local materials,
this paper W clarify the necessary conditions to support the implementation of localized housing
recovery. By considering advances in the use of this approach over time, this paper will also clarify
what is needed for improved implementation in the future, alotiy wiat lessons from Japan

may be relevant to other countries.

METHODS

This research relies on a review and synthesis of existing literature about localized disaster recovery
housing that has been documented and published, primarily in Japanesdititm athis paper

draws on an understanding of the cases through interviews with stakeholders directly involved with
respective projects.

RESULTS

To construct many houses quickly, it is important to use materials that can be prepared locally and
methodsfamiliar to local carpenters. As the standard construction method in Japan, wood
construction is not only familiar and versatile, but the modularity of traditional construction can
also contribute to flexibility in housing recovery. With housing traditilgrtzased on a module of

8 tatami mats (2 x 2). The smallest housing unit based on this is the square shape (4 x 4) plan. As
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fewer people live in multgeneration households and with an aging society, the number of small
families is growing. To reduce cassimple, smalsized homes can be used as basic housing units,

with lofts and a second floor or expanding to a 4 x 6 plan as needed. In addition, with modules,
materials can be standardized and costs reduced. This was the approach used in in thé design o
model houses for localized housing reconstruction in Yamakoshi area, Nagaoka City. Built through
the organization of local design and construction teams, houses were based on a square shape with
4 x 4 modules. Built using shared equipment, the 2nd Bodt by karakidate,reducing internal
structure as much as possible, it fits the landscape and climate of Yamakoshi. In the Yamakoshi
area of Nagaoka City, groups of financers, local builders and designers cooperated with Nagaoka
City and housing developes t o buil d Yamakoshi's "Localized Re
Totsukawa Village in Nara Prefecture suffered severe damage in the 2011 Kii Peninsula Flood, with
18 houses completely destroyed and 30 houses partially damaged. With many small settlements, in

somearas entire villages were destroyed. Tot sukawi:
used to build "Localized Recovery Housing, o0 inc
| ocal materials and carpenters, aondsangodel nof h

case, the construction of Disaster Recovery Public Housing was also necessary. In Totsukawa

Village, with steep mountainous area and few flatlands, finding land and building housing was

difficult. With increasing depopulation, and the pertage of elderly reaching 42.5%, vacant lots

and houses were noticeable in each settlement. I
houses to promote localized disaster recovery were built on empty land which had not experienced

past disastersThese were built of wood according to the disaster recovery public housing
specifications. This is also model for sustainability of depopulated regions and compact cities. It is

a new technique to solve the problems of large scale projects such asvealtdotation projects.

CONCLUSION

As this paper will show, there has been a clear evolution of the use of localized housing
reconstruction in Japan. Drawing on traditional wooden construction techniques, designs, and
materials, localized disaster recoyehousing represents a way to not only support the
disasteraffected area, but also to quickly provide high quality and comfortable housing to disaster
survivors, using materials that are familiar to them. Learning from past cases since 2004, housing
recowery actors have been able to improve on and implement ideas of localized housing recovery
in terms of both in terms of the use of local human resources and the use of local building materials,
especially timber.

Using local resources is widely supportedhivi the international disaster recovery community of
experts, and Japanb6s | ocalized disaster recover
application of this approach. Although the pdistaster housing recovery context in Japan includes
somespecific policies regarding provision of temporary as well as permanent housing, lessons
about the coordination of local resources and disaster recovery policies are relevant to other
countries, especially where wooden construction is common.

Keywords housing construction, disaster recovery, reconstruction, localization, wooden building
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This paper aim to presents sevepabcedural proccess to develop learning material toward
volcanic disaster with case study Kelud Volcano in East Java. Last eruption of Kelud volcano
occured on 18 February 2014. This eruption phase have a big impact in large area esspecially in
disasteiprone area in Blitar, Kediri, and Malang. Volcanic pyroclastic material and lahar became
serious hazardous problem. Some people who live in disaster area actually have not any experince
coupling with volcanic disaster. In volcanic disaster management ose important thing is
preparing people to reduce disaster risk. To achieve this purpose people especially student need
understand or have comprehension toward hazard, vulnerability, and risk of Kelud Volcano.
Hence, need a effective media to reach studentprehension by using video. The video was
develop by using design and development research. This video present series of Kelud volcanic
hazard, vulnerability, people capacity to reduce disaster risk. The video is used to student in the
senior high schdoThe result of using could increasing students understanding/comprehension
toward Kelud volcano its environmental characteristics, hazard, vulnerability, and how to enhance
people capacity toward disaster risk reduction. This preliminary findings shawvdetrning

material in form of video is used full to increasing student knowledge, comprehension, and
capacity in the efforts of disaster risk reduction.

Keywords Volcanic, Disaster, Video, Student, Comprehension
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BACKGROUND

The 26 December 2014 Tsunami has affected the tourisnt eéctoeh, particularly Banda Aceh

city. The tsunami disaster stimulates the development of new tourism attraction, the so called
6tsunami tourismé in Banda Aceh. According to Ba
foreign tourists who visited Baa Aceh has growth rapidly from 756 people in 2005 to 28.714
peoples in 2016 [1]. This significant increase can be linked to the presence of tsunami attraction
sites in Banda Aceh for example Tsunami museum and Kapal Apung. Tsunami museum, in deed,
has bee visited by 706.646 peoples come from Indonesian and foreign countries ifRR0OITe

rapid development of the tsunami tourism attraction combined by the Islamic tourisms of Aceh has
contributed to the advancement of local people economy includingctirasswho live surrounding

the attraction sites. However, researches on tourists of tsunami affected area and its dimension are
still scanty. This study is imperative because tsunami tourism offers uniqueness and risks for the
tourists. Having understandj the perception of tourists, the quality and attractiveness of tsunami
tourism can be optimized. Thus, this study aimed to investigate potential determinants of tourist
loyalty to tsunamiaffected tourism destination. There are 3 potential determinesitsdtin this

study, namely tsunami attraction image, perceived value, and tourist satisfaction.

PURPOSE

The purpose of this study is to define the determinant variables (competitive tsunami attraction
image, perceived value, and tourist satisfactioh}ourist loyalty to tsunamaffected tourism
destination using an SEM approach. The study also attempts to identify which variables have greater
influential to tourist loyalty to tsunami tourism destination of Aceh. A proposed research model in
which sixdirect and two mediations hypothesis was developed and tested.

METHODS

Empirical data will be collected at major tsunami tourism destinations in Banda Aceh. Data will be
gathered throughuestioners and interviews with tourists who are visiting Bakudn especially

the visitors of Museum Tsunani{apal di atas rumalgboat on the roof) and Kapal Apung. A total

of 328 questionnaires were returned and data were analyzed using Structural Equation Modeling
(SEM). The mediation hypothesis was tested byg.Bimotstrapping with AMOS [3] and Mediation

Test proposed by Barron and Kenny [4]. In addition, several interviews with the respondents are
conducted to gain an insight of the tourist on Banda Aceh tsunami tourism.

RESULTS

Results support the proposkxyalty model: (1) Competitive Tsunami Tourist Attractions has a
positive direct influence on Perceived Value, Tourist Satisfaction and Tourist Loyalty to Tsunami
Tourism Destination [5]. (2) Perceived Value and Satisfaction Tourists also have a divectcaf

on Tourist Loyalty to Tsunami Tourism Destination [6]. (3) From 2 mediation hypotheses proposed
those entire 2 hypotheses are supported [7]. One of them functioned as full mediating variables
while the other one functioned as partial mediation. Thigies that to increase the tourist loyalty
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to tsunami affected tourism destination, the government need to focus on increasing the
competiveness of Tsunami Tourist Attractions. This can be done through the improvement of the
tourism objects and the suping business environment (awareness, amenities, accessibility,
accommodation, attractiveness).

CONCLUSION

This study examines factors that affect tourist loyalty to tsunami affected tourism destination. The
result demonstrates that the tourist loyaan be improved through enhanced competitiveness of
tsunami tourist attraction, perceived value and tourist satisfaction. These aspects need to be
improved in order to increase the tourist loyalty.

Keywords Tsunami Attraction Image; Perceived Vejutourist satisfaction; Tourist Loyalty;
Tsunami Affected Tourism Destination
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In recent years, the upward trend of sea level rise caused by climate change continues to increase.
This condition threatens urbanization that occurs in urbeasaespecially in coastal area. Coastal

area is a strategic location for various activities such as ports, recreation, fisheries and agriculture,
but vulnerable to changes caused by community and natural activities. Semarang is one of the
coastal city leated in the north of Central Java. Dense and slum settlements are dominating the
coastal area of Semarang, one of them is fisherman's settlement in Tambak Lorok. This area has
been undergoing land subsidence for a long time and is now threatened byetesdedue to

climate change. If these condition continues without any intervention or mitigation efforts, it is
certain that there will be a decline in the quality of the environment that directly affects the quality

of life of the inhabitants.

The purpse of this study is to formulate adaptive urban design principles on land subsidence and
sea level rise in Tambak Lorok, Semarang. This area is directed to be a maritime village and its
proximity to Tanjung Emas port makes this area a strategic oneirRjamdertaken in this region

can contribute to the economic development of the region, especially in North Semarang District.
These adaptive principles can be considered by the government in redesigning Tambak Lorok area
in accordance with its physical &drsocieeconomic conditions while also anticipating the future
disasters.

This study is carried out with the approach of research and development in building a formula that
applies to the conditions formed by land subsidence and sea level rise. Fimtdweta@ literature

review of the cause and impacts of land subsidence and sea level rise that occurred in Semarang,
especially North Semarang District. The next step is to formulate the adaptive urban design
principles by doing literature review and corripg the principles with the impact and causes of

both phenomena. After obtaining the adaptive principles, an evaluation of the key indicators was
then conducted to find principles that correspond to the physical andesmriomic conditions of

the area.

The design principles formulated from this study are general principles that serve as guidelines for
designing coastal areas that are adaptive to land subsidence and sea level rise. Implementation of
these adaptive urban design principles can anticipaterémimize the impact of future disasters.
Conventional land uses will move towards dynamic direction, where there is an emphasis on land
use that is adaptable on the ground floor and provision of evacuation facilities. Water treatment and
management systethat reduces water pollution and utilizes new water sources that can reduce
dependency on arthritis wells or PDAM. The formulation of building and infrastructure codes that
can respond to upcoming disaster projections and the creation of wetlands taredistaht
vegetation. These improvements also minimize the need of the inhabitants for migration/relocation
due to the threat of future disasters on coastal area, while on the same time reducing the cause of
climate change.

We believe that the need forhan spaces to adapt proactively and reactively to the conditions that
will occur in the future needs projection and basis. Future disaster projection alone might not be
enough to serve as a basis for the implementation of adaptive principles, theetatetation of

urban space are also based on both NUA (New Urban Agenda) and SDGs (Sustainable
Development Goals) articles highlighting the importance of disaster mitigation. Zoning code of
RTRW (Regional Spatial Planning) Kota Semarang 20031 also sugests adaptive building and
planning in the disaster prone area. The adaptation of urban space can reduce the impact of the
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disaster and create a resilient coastal area to reduce the risk of natural disasters. The adaptation
efforts also minimize the neeaf migration/relocation due to threat of future disasters. Without
adaptation or anticipation to the future disasters, the relocation of the inhabitants will make the city
suffer from its economic, social and environmental consequences that can degphesocitces.

Keywords Sea level rise; land subsidence; coastal settlement; adaptation, urban design principles
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BACKGROUND
Nowadays, tourism contributes to more than 9% of Thai GDP [1]. Phuket has tHeighiest GPP
among Thailandb6s provinces, and its economy heayv

hotel and restaurant sector accounted for ntioa@ one third of the Phuket GPP [2]. The 2004
Indian Ocean Tsunami caused a serious physical damage to hotels and a high cancellation of
bookings in the post disaster period, which, in turn, led to most THB 3 billion drop of the hotel and
restaurant sectoncome in 2005 in Phuket [3].

PURPOSE

Many tourism facilities in Phuket suffered bankruptcy or a slump, because they started their
business again immediately after the reconstruction phase. However, tourists did not really come
back to the area forlang time [4]. In other words, the key issue of the tourism industry in Phuket

in the post tsunami recovery was not the reconstruction of the tourism facilities, but how to bring
back the visitors who have been scared away by the tsunami [5]. Nevertttedesds a big gap
between the anticipated period for the rebuilding of the tourism infrastructure and the real one [6].
Although more than half of the hotels in Phuket were able-tpes a week after the tsunami, the
period estimated by the governmefficials varied from weeks to a year. This would result in a
delay in the tourism promotion. Moreover, a good anticipation the average speed for the physical
reconstruction and tourism market recovery could help hotels to decide a proper time for their
reopening. This paper tends to study the effects of the 2004 Indian Ocean Tsunami on Hotel
Occupancy, with a focus on the speed for the physical reconstruction and tourism market recovery.

METHODS

This study is an initiative study of our research proj#¢e collected the physical reconstruction
period and the hotel occupancy recovery data in the post tsunami period from 2003 to 2015 for the
hotels existed before the tsunami and remained their operation until now. Among them, we received
responses fromxshotels that located in the Patong Beach of Phuket to allow us to conduct the data
collection. The data have been collected in the beginning of 2018 through interviews. Only four
hotels were selected, because other two hotels could not provide theentafidata.

RESULTS

The damage rates of four hotels were varied from only 5% to 76%. Among these hotels, three of
them decided to close the hotel, and to reopen their business after the reconstruction, and the other
one decided to continue its businessn during its reconstruction. Through calculation, the average
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of damage rate is 37.35%, with an average speed for the physical reconstruction about 10.34% per
month. The anticipated reconstruction period is around 3.6 months.

The average occupancy edh normal days of four hotels is about 82%, but it dropped to be 43%

in 2005. Two assumptions were assumed in order to calculate the average occupancy recovery speed
of the four hotels: one is that hotels were temporarily closed during the reconstractidghe other

one is that the average occupancy recovery speed for each month is equal. Based on these two
assumptions, the anticipated occupancy recovery period of four hotels was 6 months, with the speed
about 13.6% per month. The total period for rstouction and tourism recovery is about 9.6
months.

CONCLUSION

Based on these results, the local government, local tourist authority, and hotel entrepreneurs can
consider these findings in order to prepare the recovery plan for tourism industrg. Itfceh

government knows the average damage rate, we can calculate the recovery speed based in the
current construction technologies. Then, it is possible to estimate the reconstruction period.
Therefore, it can help the officers to create the tourism ptiom strategy and campaign. Also,

based on these calculation, if the hotel owners can know the average occupancy rate, they can
schedule the reopening time to match the average time for the market to reach thedvéneak

point. As a result, the overatharket can generate the optimized market situation. Since this is a
pilot study, more data is required in order to
hotel booking. Also, it is necessary to take into account that the findings are aelidtk

construction technologies and the government reconstruction plans at that time; as well as the
touristdéds attitude which is possible to be the
ti me. Lastly, it has wasohefrstime expedenge of@hHaigavernntereet Ot s u
and Thai people at that time. The future tsunami, if any, may cause the different tourist market
recovery pattern.

Keywords 2004 Indian Ocean Tsunami, Hotel Occupancy, Patong Beach, Tourist Industrigt Tou
Business Recovery
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BACKGROUND

Natural disaster became one of the critical issuesdnaic, social, and environmental contexts

in the world. Many faculties and universities offer a variety of specific disaster courses based on
engineering, science, as well as political science. However, the disaster management requires
knowledge in termsf science to understand the mechanism of the natural disaster; engineering and
technology to let the students know the available resources; and management to be able to apply or

utilize those resources to reduce the disaster risk. Such course is nesdaltl UNiversities have

provided the course focused on such mdiiciplinary management of disaster using some
technologies together as well as the fundamental knowledge of the natural disasters. As a result,
Department of Industrial Engineering, Cholai g k o r n University has | au
Management and Technologyo course as an electiwv
outcomes, this course aims to provide the students the fundamental knowledge of disaster
management and the related tealbgies; opportunities to analyze the problems, risks, and define

some solutions to reduce the risk from disaster; opportunities to apply the disaster management with

the case studies; and to integrate the disaster management and other disciplinary

PURPOSE

The study presents the history of the design and development of the Disaster Management and
Technology course in the Faculty of Engineering. Along the development, we would like to provide
the lessons learned from this course design in various pévgsedeaching technique, teaching

tools, as well as how to adapt the course to suit the engineering students who did not have much
background in disaster management.

METHODS
This study conducted the literature reviews on disaster education devetopteeeover, the
information of the available courses related to disaster management in Thailand has been observed.

Then, we applied Gravesod [ 1] framework of cours
The components i ncl utder rMinreiendg @cales sanmed t ®hj ddtei v
content o, fisel ecting and developing materi al s

activitieso, fieval uati ono, and Aconsideration of

developed intie engineering faculty. There were 12 undergraduate students enrolled in the class.
In addition to the lecture approach, there are many other activities such as learning case studies
from published research articles [e.g:5]2 site visit to the disastawvarning center; practicing
engineering tools which can be applied to disaster management. As Becker [6] suggested multiple
perspectives of course development evaluation, we included various evaluation methods in our
consideration. For the first assessmém, participated students were requested to do thepde
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posttests for the lectures related to the concept of disasters. Then, it is possible to evaluate the

change of the overall class as well as understand the previous background of the stucielats. In

to evaluate how the students can generate the technological solutions for disaster risk reduction, the
students were asked to present their term proje
student sd6 opi ni ons pmpletngthecbuse thaimeaviewsamddurveys fvetee r ¢
conducted with the participated students in order to find out their opinion and problem.

RESULTS

Based on the comparison between pretest and posttest scores, the average of overall pretest score
was 3.949 while the average of overall posttest score was 7.551 out of 10. It can be seen that the
pre-background on disaster concept was quite low before the class. Then, we found the significant
change (= 2.179; significant at levgd < 0.001) after leaing the concept in the class. Moreover,

all students came up with their individual term project in diverse areas and even variety of locations

in the world. Some proposed solutions applied the knowledge taught in the class with other
disciplines while somesolutions integrated the existing technologies with innovative concepts.
According to the universityo6s evaluation survey,
Although many scores were high and the positive opinions were given, some eégatibacks

provided us the problems of this course such as too much content were added to the class.

CONCLUSION

In order to convey the knowledge and skills from instructor to students, we have to ensure the course
design can pur s ementtamdeeach.tTheddsaudsed @ppreathyimthis study may

provide some useful guidelines to develop a similar course in other universities. The feedbacks and
studentsd6 opinion to the course have tohebe taker
course. With the small number of the participated students, the course may require the higher

number of students in the future along with the improvement of content and teaching style in order

to achieve more the expected learning objectives.

Keywods Course Development, Disaster Education, Disaster Management and Technology,
Thailand, University
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BACKGROUND

The Ministry of Agriculture has developed the pilot Asuransi Usaha Tani Padi (AUTP) insurance
program as part of mitigation efforts in response gl climate change (Pasaribu, 2013). AUTP

is an indemnity based crop insurance given to a group of farmers (kelompok tani/poktan), where
first pilot Asuransi Usaha Tani Padi (AUTP) or rice insurance program was implemented in East
Java Province and Sou8umatra Province in the planting season of 22023 (Kawanishi and
Mimura, 2015). Although years of pilot programs and billions of expenditures in government
subsidies, the evaluation toward the implementation of rice insurance in Indonesia have been
recéa ved relatively littl e attention. Therefore,
participation of the implementation of the rice insurance program in Indonesia will be valuable to
improve its effectiveness and benefits to farmers.

PURPOSE
This study aims to analyze knowledge, perception and participation of farmers toward the
implementation of the rice insurance program (AUTP).

METHODS

The study is performed in Suka Makmur Subdistrict in the Regency of Aceh Besar. Out of twelve
subdisticts in the Aceh Besar Regency, the Subdistrict of Suka Makmur has the greatest number of
farmers who are joining the governmeutbsidized rice insurance program that is introduced since
2015 in Aceh Province. The target population in this study iS¢béarmers joining Rice Insurance
program in 2017 (400 farmers). A sample of 80 farmers was interviewed for this study during
August 2017 using a questionnaire.

The questionnaire used in the survey consists of 4 sections. Section one covers the questions
investigating the socioeconomic and demographic information of the household such as age,
education, and farming experience of the household. Section two places the questions about
farmersé knowledge of AUTP cr op onthreeucovaratbee pr ogr
guestions exploring farmersé perception of AUT
respondents are asked about crop insurance experiences regarding their participation on AUTP rice
insurance program in the study area.

The data btained from the questionnaires are numerically scored and statistically analyzed using
the Statistical Package for Social Sciences (SPSS v. 23). To determine the knowledge, perception
and participation of the respondents, total scores are obtained byatinmiihe scores of all
guestions within each of the sections. The total scores for each section varied. For the section on
knowledge, responses to statements (n=8) are scored as follows: Yes = 1 and no = 0, and the scores
are combined to give a score rangf 816. For the section on perception, responses to statements
(n=8) are scored as follows: agree = 3, neutral = 2, disagree = 1, and the scores are combined to
give a score range of34. For the section on participation, responses to statementsafe=®ored

variably depends on the statements ordered from highest (3) to lowest (1), and the scores are
combined to give a score range of 9 to 27.

Results regarding knowledge, perception, and participation are reported based on frequencies.
Oneway ANOVAtests with the associated pdsic tests, assuming unequal variances, are also
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performed to examine significant differences among means of knowledge, perception and
participation levels with the independent variables being age, gender, education, libinsena,
rice field area, and land ownership.

RESULTS

The results indicate that only less than half of farmers (49.5%) have overall good knowledge,
despite their participation in AUTP rice insurance program. Farmers show a good knowledge when
being aked whether they know or not that the aim of AUTP is to compensate rice lost because of
flood, drought, pest and diseases. However, when the question is changed to whether they know or
not that the aim of AUTP is to protect their yields from the risk @bdl, drought, and pest and
diseases, the majority of farmers show little knowledge. A portion of farmers (43.7%) have positive
perception of AUTP rice insurance program, particularly toward uncomplicated AUTP registration
procedure and affordable premiuate. Some farmers (26,7%) had a fairly negative perception of
AUTP rice insurance program, while the rest (29.5%) have mixed (unsure) perceptions toward the
program. Negative responses given by farmers are raised by delayed indemnity payment and
unsuitableexpected indemnity payment, which make farmers still need to find another funding
(banks, cooperative enterprise, and middleman) to compensate the cost they suffer from agricultural
activities. Our findings report that farmers still perceive a negativeepton toward AUTP rice
insurance program because only less than 50% of the farmers (43.7%) agreed on some level with
the positively worded statements. Moreover, most of subjects respond relatively low level of
participation toward AUTP rice insuranceogram. Farmers lowest participation level (70%)

showed with the statement: il attend the awarer
Similarly, farmersd | ow | evel of participation
AUTP in newspaper (600, Al never heard about AUTP on tele
AUTP meeting |l ess than two times (60%) 0, Al neve
making during awareness program for AUToP (60%) 0,
farmers to take part in paying the premium (60 %)
as the member of AUTP (60%) o, n ol am not willin
insurance policy (60%) 0, eafarchersiabouttha benefitoftAUTRi | | i ng
(60%) 0. R e-hoe tedtssassome that drowledge, perception and participation levels are

varied significantly based on age, education, household income, rice field area, land ownership,
while gender is insigni@iant.

CONCLUSION

In general, this study has shown the low level of knowledge, perception and participation of the
farmers toward the implementation of AUTP rice insurance which can significantly affect the
sustainability of the rice insurance progrdrherefore, emphasis on the program to boost the level

of knowledge, perception and participation of the farmers is needed. This can be achieved through
improvement on implementation awareness program of AUTP, policies, and practices by
government and itetated agencies.

Keywords Rice Insurance; Knowledge; Perception; Participation; Aceh
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Climate change is one of the latest and upcoming issues. Changes tend to fluctuate and vary
significantly with time. Most climate change issues are related to global temperatures. The Earth's
climate system is affected by many parameters. Sea Surface Temperature Anomaly (SSTA) is one
of those parameter§he phenomena of SSTA is a necessary indicatontterstanding climate
changeavailability. Aceh province as western of Indonesia has locatiadaectly to the Indian

Ocean, especially in western region, southwest, and southern. By VAR approach, known that SSTA
dataset on period of 20817 has stationer and non cointegration properBased on this
research, it can be concluded that the bnestel forsea surface temperature anomaly (SSTA) with
climate parameters (air temperature, rainfall, relative humidity, wind speed andwshert
radiation) is VAR with the % optimal lag or VAR(4). The Impuls Respon Fuction (IRF) analysis
based on VAR(¥model, which is formed to look at the phenomena of SSTA to climate parameters,
shows that wind speed (WSPD), rainfall (RAIN) and sheave radiation (SWRAD) have a
similar pattern of detection on the equilibrium line due to shock from S8T#I] take about 5

days for the three variables to reach the equilibrium NMubereas the variable air temperature
(AIRT) and relative humidity (RH) has no significant effect of shocks that occur in the SSTA
variable.

Keywords SSTA; VAR(4); IRF; climate change;u#liprium line

BACKGROUND

Climate change is one of the latest and upcoming issues. Changes tend to fluctuate and vary
significantly with time. Most climate change issues are related to global temperatures. The Earth's
climate system is affected by manyrgmeters. Sea Surface Temperature (SST) is one of those
parameters. Weather and climate on earth are determined by the amount and distribution of radiation
received from the sun [1]. Climate change can be distinguished by space (region), ie local &nd globa
climate change. Based on time, climate can change in the form of cycles, such as daily, monthly,
seasonal, and yearly. Such changes can be represented as canonical time series and canonical
patterns, so there is correlation (canonical) correlation. @imlange is the prevailing weather
conditions in the region in general (in large spaces) and in the long run (long periods of time). The
trend of changing up or down a feature can be caused by global climate change such as by increasing
atmospheric gas cgentration. These conditions may cause melting of polar ice, rising sea levels,
impacts on agriculture, economics [2], increased risk of forest fires, and other life spheres such as
changes in the surrounding environment, including increasing total tetupey and changing
weather conditions in the local environment. Key weather and climate features include air
temperature, humidity, rainfall, air pressure, wind, and sunlight duration. Factors affecting climate
features that distinguish the climate inlage with climate elsewhere are called climate control.

The sun is a climate control that can lead to air movement and ocean currents [3].

Key weather and climate features include Temperature, Precipitation/Rainfall, Relative
Humidity, Wind Speed andshortwave Radiation Factors affecting climate features that
distinguish the climate in a place with climate elsewherecalted climate control. The sun is a
climate control that can lead to air movement and ocean currents [3]. Sea Surface Temperature
(SST) depends on the amount of heat received from the sun. The anomaly influence of the Sea
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Surface Temperature (SST) is seen in two forms, namely an increase or decrease in rainfall. This
research aims to look at the phenomena of Sea Surface Temperatana AGBSTA) against

some climate parameters, namély Temperature Precipitation/Rainfall, Relative Humidity,

Wind Speed and Shewave Radiatiorthrough VAR approach.

PURPOSE

The purpose of this research is to study the phenomena of Sea Surface Tlemperamaly
(ANOSST) to Air Temperature (AIRT), Precipitation/Rainfall (PREC RAIN), Relative Humidity
(RH), Wind Speed (WSPD) and Shavave Radiation (SWRAD).

METHODS
The type of data used in this study is secondary data, obtainedHeoNational Ocenic and
Atmospheric AdministratiofNOAA) website through the period of 202017 The data used is
multivariate time series with six variables, nam@&baSurface Temperature Anomaly (ANOSST),
Air Temperature (AIRT), Precipitation/Rainfall (PREC RAIN), I&e&e Humidity (RH), Wind
Speed (WSPD) and Shesiave Radiation (SWRADJSoftware used for data processingiStdio
software. The research method used in this research is Vector Autoregressive (VAR) analysis. VAR
model has a simple model structure wéthrsmall number of variables, where all variables are
regarded as endogenous variables with the independent variable is lag [4] The VAR model is
designed for stationary variables that do not contain trend [5]. The general model of VAR is as
follows.

Yt = U001+A2¥EA+.t+ApYtp + Ut (1)

Or
Yt +x naytn + Ut 2
=1
The research steps are carried out are as follows.

1. Input data into the R Studio software.

2. Stationary test of the data of the following variables: Sea Surface TatmgeAnomaly
(ANOSST), Air Temperature (AIRT), Precipitation/Rainfall (PREC RAIN), Relative
Humidity (RH), Wind Speed (WSPD) and Sherave Radiation (SWRAD). If the data
on these variables are stationary then the analysis process using VAR can bedontinu
If the data is not stationary, then the next phase of analysis should use VECM (Vector
Error Correction Model) [6].

3. Next, the determination of the length of the lag to be used on the VAR model.
Determining the length of the lag is done by looking atgmallest AIC, SIC, FPE, and
HQ values [7].

4. At this stage, the VAR model is formulated.

5. IRF analysis based on the model obtained to determine the effect (effect) of each variable
if given shock.

RESULTS
1. Descriptive analysis

Descriptive analysis aim® show a picture of the data that has been collected. The pReeof
Surface Temperatugnomaly (ANOSST), Air Temperature (AIRT), Precipitation/Rainfall (PREC
RAIN), Relative Humidity (RH), Wind Speed (WSPD) and Sheaive Radiation (SWRAD)
through theperiod of 20062017.
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Figure 1. Time series plot oANOSST, AIRT, PREC RAIN, RH, WSPD and SWRAD for 2006
2017.

From Figure 1 it can be seen that the patte®eaf Surface Temperature Anomaly (ANOSST), Air
Temperature (AIRT)Preciptation/Rainfall (PREC RAIN), Relative Humidity (RH), Wind Speed
(WSPD) and Shomvave Radiation (SWRADhave similarities. This can be seen from the
fluctuations that occur, where the pattern of increase and decrease of each variable occurs at almost
the ame time.

2. Stationarity test

The assumption that must be met in the VAR analysis is that all variables must be stationary. There
are several ways that can be done to measure the data stationary, one of which is by using
Augmented Dickey Fuller test (ADF8]. The ADF test statistics is as follows.

Pyt ,,
uo + Yt-1+ bx + Ut 3)
1
=1 +1
The following table of ADF test results.
Table 1.ADF test results.
No VARIABLES STAT.ADF  p-value
1 ANOSST -3.843 0.02
2 AIRT -3.739 0.02
3 PREC.RAIN -6.850 0.01
4 RH -5.634 0.01
5 WSPD -4.940 0.01
6 SWRAD 5 -8.116 0.01
*fpvalue < U (0.05) then HO is rejected.

Based on Table 1 it can be seen that all variables used are stationary, so there is no need for
differencing and the analysis can be continued using VAR analysis. It can be seenstatisiiEal

p-value for each variable, wherewpal ue i s small er than U (0.05).
variables are stationary.

Th

3. Optimal lag test
The optimal lag test is the determination of the length of the lag to be used in estimat#Rh
An optimal lag determination is important in the analysis using the VAR method. This is because
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if the lag set is too long or too short, it will result in the wrong model specification. The criteria that
can be used to determine the optimal lagetwieen are Final Prediction Error Correction (FPE),
Akaike Information Criterion(AIC), Schwarz Information Criterion (SIC) and Harn@amn
Information Criterion (HQ), which has a minimum value among Various lags submitted.
Mathematically, the values of 8| SIC and HQ can be found using the following formula.

AlC=-2/Y+2(n+T) (4)
SIC=-2WY+nEEAY"Y (5)
HQ =-2 (17'Y + 2n log (log (Y 'Y (6)

In VAR, structural analysis can use Impulse Response Function (FFanalysis aims to see the

effect (effect) of each variable when given a shock. The impact of one variable's shocks on other
variables can be traced through IRF. IRF essentially traces the effect of standard deviation shocks,
on changes in the variablealue of the present and future periods [9]. The following table
determines the optimal lag length.

Table 2.Optimal lag length determination results.

Lag AIC HQ sC FPE

1 -13.79651 -13.65391* -13.43360* 1.019193€06
2 -13.81286 -13.54803 -13.13889 1.002728€06
3 -13.82229 -13.43523 -12.83726 9.934814€07
4 -13.85552* -13.34623 -12.55942 9.613101€07*
5 -13.80210 -13.17058 -12.19493 1.014570€06

*Minimum value.

The VAR approach is sensitive to the determination of the amount of lag usei sBedéssary

to determine the optimal number of lags. Table 2 shows that the optimal lag for the VAR estimate
base on the minimum value of AIC and FPE is théag or VAR (4), and the optimal lag for the
VAR estimate base on the minimum value of HQ a@dsthe #'lag or VAR (1) .Because there

are two optimal lag generated, then the next two optimal lag will be used on the VAR model. This
is to determine which optimal lag can produce the best model.

4. VAR model estimation

VAR model is VAR model is dggned for stationary variables that do not contain trend'f.
summary of VAR modefable to compare which optimal lag can produce the best VAR model as
follows.

Table 3. Summary of VAR model results.

18t Optimal 4" Optimal
Lag lag
NO VAR Model
Adjusted R- Adjusted R-
RSE* p-value RSE p-value
squared squared
1 ANOSST 42.68 0.631 2.2e16 41.74 0.648 2.2e16
2 ART 0.018 0.591 2.1el6 0.017 0.623 2.2e16
3 PREC.RAIN  0.465 0.065 1.2®8Be06 0.458 0.083 1.308e05
4 RH 0.030 0.455 2.2el6 0.029 0.494 2.2e16
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5 WSPD 0.451 0.422 2.2e16 0.435 0.461 2.2el6
6 SWRAD 0.425 0.135 3.665e14 0.416 0.176 7.064e14

*RSE: Residual Standard Error

Based on the Tde 3, it can be seen that the VAR model with the 4th optimal lag has a optimal
lag. In addition, it can also be seen from the RSE value, where the RSE value of VAR model with
the 4" lag optimum is smaller than the RSE value of VAR model with theptimum lag. This
shows that the best VAR model is the VAR model using theptimum lag. Therefore, IRF
analysis will use the VAR model with th& éptimal lag or VAR (4).

5. Impuls Respon Function (IRF)

Impulse Response Function (IRF) analysis can be wstne structural analysis in VAR. IRF aims

to see the effect of each variable when given a shock. IRF can trace the impact of variable shock.
Based on the specifications of the model usingitheptimal lag analysis, then the best model for
ANOSST isVAR (4). A graphical structural analysis of IRF in VAR (4) as follows.

BV

a. Graph IRF of Sea Surface Temperature Anomaly (SSTA) in VAR (4)

b.
The graph above shows if there is a shock on the ANOSST variable it does not result a high shock
to the vaiable ART and RH, so the line is close to the equilibrium line, so it does not take long for
the variable AIRT and RH returns stable or is on the equilibrium line. As for WSPD, PREC RAIN
and SWRAD variables, it can be seen that in case of shocks in ANGBi@ble it will take about
5 days for the three variables to reach the equilibrium line.

RLST

VPO

c. Graph IRF ofAir Temperature (AIRT)n VAR (4)
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The Graph (b) shows that there is a high shock received by the ANOSST variable due to the shock
of the AIRT variable. The high shock occurs on tieahd %' days, then again approaches the
equilibrium line on the % day. For WSPD variables, PREC RAIN and SWRAD have similarity
detection patterns in equilibrium. While the RH variable is not detectedtshoc

d. Graph IRF ofPrecipitation/Rainfall (PREC RAINj VAR (4)

The Graph (c) shows that shocks on the PREC RAIN variable provide a high shock response
received by the ANOSST variable. The high shock occurs on the first day andntadesthan 10

days to reapproach the equilibrium line. For WSPD variables, PREC RAIN and SWRAD have
similarity detection patterns in equilibrium. While the RH variable does not respond shock, when
the shock occurs on the PREC RAIN variable.

sty

d.Graph IRF ofRelative Humidity (RH)n VAR (4)

The graph above shows that there is a high shock received by the ANOSST variable due to the
shock of the RH variable. The high shock occurs on the first day, then returns to the equilibrium
line on the 3 and &' days, but again high shock occurs in the following days. For WSPD variables,
PREC RAIN and SWRAD, the received shock is not so great. While the AIRT variable does not
experience the impact of shock caused by RH variable.
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e. GraphIRF of Wind Speed (WSPDj VAR (4)

The graph above shows that there is a high shock received by the ANOSST variable due to the
shock of the WSPD variable. The high shock occurs on'fiiag and takes more than 10 days to
re-approach the equilibriumre. For the AIRT variable, PREC RAIN and SWRAD have similarity

to the detection pattern on the equilibrium, but have differences at the interval (time interval) in the
day of the event. While the RH variable is not detected shocks.

¥ 1
% %
i &
&
3

[8] Graph IRFof Shortwave Radiation (SWRADn VAR (4)

The graph above shows that there is a high shock received by the ANOSST variable due to the
shock of the SWRAD variable. The high shock occurs on thdag and takes more than 10 days

to reapproach the equiliium line. For PREC RAIN and WSPD variables have similarity detection
patterns on equilibrium. While the variable AIRT and RH is not detected any shocks.

CONCLUSION

Based on this research, it can be concluded that the best model for Sea Surface Tremperatu
Anomaly (SSTA) and climate parameters (Air Temperature, Precipitation/Rainfall, Relative
Humidity, Wind Speed and Shestave Radiation) is VAR with thé%optimal lag or VAR (4). The
Impuls Respon Fuction (IRF) analysis based on VAR (4) model, whifdrriged to look at the
phenomena of SST Anomaly to climate parameters, shows that Wind Speed (WSPD),
Precipitation/Rainfall (PREC RAIN) and Shavave Radiation (SWRAD) have a similar pattern

of detection on the equilibrium line due to shdwm SST Anomby (ANOSST),it will take about

5 days for the three variables to reach the equilibrium lkile the variable Air Temperature
(AIRT) and Relative Humidity (RH) has no significant effect of shocks that occur in the variable
SST Anomaly (ANOSST).
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BACKGROUND

The coastal areas of Aceh have been struck by such catastrophic ocean waves named Tsunami in
2004. There had been a lot of dama@gbsth regarding the physical and mphysical issues
undergone by thAcehnese people, specifically speaking for people in Banda Aceh. Consequently,

a lot of international countries have also done their favor to help the impacts of the disaster. The
favors included physical necessities such as food, building reconstrusitiother staple needs

for survival; while the nosphysical helps have been seen in the manifestation of psychological
guidance, educational supports, and until today, there are continuous research on the Tsunami and
earthquakes that can be taken intcoacd as the pro activeness of the disastrous experience in the
past. In fact, linguists have also taken a stand to contribute to this research area in attempt to
minimize the effect of the disasters iems the fut
about the use of signs in the warning boards for Acehnese pethi@desemiotics. Chandler (2007)

noted that the value of a sign depends on its relations with other signs within the system. Someone
cannot get involved in a semiotic study of how mearéndelivered in text and cultural practice
without adopting a philosophical standpoint in relation to nature of sign, illustration and reality.

As a result, there are mutual relationship between signs and meaning in real life. In Banda Aceh,
several standdized symbols and signs have been designed to be put around the cautious areas in
the coastal areas. The symbols and signs are clearly stated in the governmdadales|asional
Penanggulangan BencafBNPB) no: 07, 2019 and Disaster Preparednesamial fromBadan

Nasional Penanggulangan BencafBNPB), 20172 This study intended to seek the information
whether Acehnese children who live around the coastal areas afiafawetied of these symbols

and signs and their perspective toward tsunamieanthquake signs in daily life.

PURPOSE

Practically, the purpose of the study is to pres
about the Tsunami and earthquakeds symbols and s
interpretatbn for other researchers in the field of disaster mitigation about the fact that the guidance

on the symbols and signs of Tsunami and earthqdakéether verbal or nomerbab is

important for the children, even adults, who live in coastal regions to ngalhyrunderstand.

METHODS

The approach used in this study was merely qualitative. There were 43 respondents involved in
this study. They were children aged betweetB8/ears old. These children are homeless and they

are school droputs who live in a&oastal area named Kampung Jawa, Peunayong, Banda Aceh,
Indonesia. The research was conducted in May 2018 and the research instruments were
guestionnaire and interview. The respondents were given a questionnaire set contained the verbal
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and nonverbal synbols and signs about tsunami and earthquake which was formulated in the form
openended questions. They were asked to answer the questionnaire set. As they finished filling it
out, the data were analyzed using percentage to depict their understandintpelsgaibols and

signs. After gaining the result of questionnaire, researcher interviewed respondents to clarify the
guestionnaire data about their perspective on tsunami and earthquake symbols and signs for their
daily life. The symbols and signs were ptld from Disaster Preparedness Manual and
government rule. Then, from the percentage, discussions and conclusions over the study as a whole
was settled descriptively.

RESULTS

From the questionnaire data, it was found that only 12 of the respondemtould answer 80%

of the questions correctly. This shows that their understanding and background knowledge about
the symbols and signs are still in a very low level although the symbols and signs are put on their
coastal area. In addition, in interviewopess, they responded enthusiastically. In fact, there are
several signs on the road to show the direction of evacuation for citizen when the disaster happened.
The respondents thought that the purpose of signs to give the direction for transportatien on
road. As a result, they have the wrong interpretation about the signs. They are also difficult to
respond the interview questions about the location that we can find the symbols and signs because
they rarely pay attention the symbols and signs in digélyThey do not realize the function and
benefit of symbol and signs for their safety and preparedness. Moreover, several verbal signs are
also difficult for them to comprehend because there are some vocabularies that they are not familiar
for their larguage. They are difficult to read because most of them are schoebutopnd lack

of education. In interview process, they also responded that they never get information about the
ways to evacuation when the disaster happened and steps to preparégdmeébhe the disaster
happened.

CONCLUSION

From the results narrated above, it can be concluded that the children who live in the coastal area
of Banda Aceh are still lacking knowledge about the Tsunami and earthquake symbols and signs.
It is impartant for them to understand this as an entire perception to livé wéifparding the fact

that they spend their time in the on the agitated catastrophic area on the daily basis. Additionally,

it is important for the stakeholders who are directly involvét the disaster mitigation counseling

to include the counseling about symbols and signs along with other disaster awareness topics
during any counseling programs. Further perspective that can be drawn based on the data found
above is the fact that all sig and symbols around the cautious areas need to be renewed as most

of them are now hard to see clearly.

Keywords Tsunami and earthquake; disaster; symbols; the study of signs; semiotics
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BACKGROUND

Indonesia faces higher level of risks triggered by volcanic and tectonic activities such as
earthquake, eruption and tsunami and also experienced more frequent floods, cyclones and
landslides due to the climate change. Disasters that occur in variousnscatiii have effects on

the damage of infrastructures such as roads, bridges, markets, shopping centers. Therefore, the
disturbances will ultimately disrupt the distribution of logistics (including foods) and other basic
needs from logistic entry pointigistic center) to evacuation sites (victims). In the case of less
severity disaster, the disruption may cause delays of logistic from producers to consumers.
Eventually, it may lead to price increase due to decreasing stocks. Previous studies on the
relaionship between logistic and disaster have been dérie however, only few studies
concerned in scenario based models.

PURPOSE

This research intends to examine the impact disaster on logistic distribution emphasizing on food
security in Aceh Prance. The motivation is to observe the development of logistic capacity after
great Sumatra earthquake and tsunami in 2004. It is expected that the disaster impacts on logistic
distribution network based on several scenarios can be derived compreher3ieescenarios

involve the changing in demand and supply of goods, distance and travel time, as well as cost and
benefit as a consequence of changes in distribution channels. Finally, this research will derive the
perception of stake holders along the gypchains regarding the changing in the logistics
distribution in Aceh Province.

METHODS

This study focuses in the areas along the two main routes in Aceh: Eastern and Western routes.
The survey was conducted in 11 districts and cities and the dataollected from 27 business
centers and traditional markets. In total, 185 respondents were interviewed. The object of this study
covers all information related to the logistics distribution of all stakeholders involved in the
production, trading and drébution of edible commodities. The stakeholders along the supply
chains addressed in this study were producers, collector, traders, wholesaler, consumers, and
shipping companies as well as related local government agencies.

RESULTS

The findings showthat logistic distribution still relies heavily on land transportation modes such

as trucks and containers. Ports and airports have not been utilized optimally whereas the progress
of railways construction is very slow. In the normal base scenario (bssiaesual), the logistics

in the eastern areas are transported through the-@asttroute or known as Medan to Banda Aceh
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route, while souttwest route connecting MedaSubulussalamAceh Barat is used to deliver
logistic to western parts of Aceh. Imet event of a disaster occurred at these routes, it is certain that
there must be adjustments, however, alternative routes are less available. Based on Fig.1, it
indicates that the dependency on the two main routes put this province in high level ahilitper

in terms of logistics assurance and may trigger food insecurity in the future.

Food and Logistio Distrbution Map |
Ny e Aceh Province
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Fig.1 Food and Logistic Distribution Map in Aceh

CONCLUSION

Based on the analysis that has been done, this study concludes several ippimitsrEspecially

for rice, demand needs can still be met by local rice production in Aceh. However, other
commodities showed a very high dependence on supply from other provinces (North Sumatra).
The Eastern route is more preferred by the land traratpmrtstakeholders, connecting from
Medan (North Sumatra) to Aceh Barat, while the Western route is only preferred by the transporters
connecting from Medan (North Sumatra) to the Aceh Barat Daya, or vice versa. This study
considers the establishment akgional logistic center in order to facilitate the flow of supply and
distribution of logistics in both eastern and western parts of Aceh Province in the future, as well as
to anticipate the negative impacts related to the disruption of logistics distnilnlue to natural
disaster.

Keywords food security; disaster preparedness; scenario based assessment; regional logistic
center
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BACKGROUND

Patchouli oil farming in Aceh Jaya District of Aceh Province is one of the important export
commodities in Indonesia and has a strategic ataghare in global patchouli oil market. But it is

very vulnerable to disasters such as floods and landslides. As a result, negative impacts such as
economic losses lead reduce the motivation of farmers in planting patchouli. Agricultural insurance

has ber adopted in various countries including in Indonesia. It has proved to be one of disaster

ri sk financing tool s. However, the evidence on t
and their willingness to join agricultural insurance needs &xpéred further.

PURPOSE

The purpose of the study is to assess whether there is a strong relationship between vulnerability

l evel and farmerds willingness to cope their fi/
scheme.

METHODS

Livelihood Vulnerability Index (LV1), is an analytical tool to calculate the vulnerability of farmers'
households due to climate variability. Vulnerability indicators are useful for monitoring
vulnerabilities of time and space, identifying vulnerability preess prioritizing strategies to
reduce vulnerability and evaluating the effectiveness of stratégieisVl in this study uses a

simple approach which applies the same weight to all major components. There are four steps in
using LVI, namely: (a) Represes raw data into measurable data units, such as percentages and
ratio, (b) Standardizes each stdimponent when measured using different scales, (c) Average the
score of the standardization in the main components that have been summed, resulting the final
score on each of the main components, (d) Combines the average value of all the major components
to produce the LVI score. Aceh Jaya District in Aceh Province was chosen as the study case area
because this region is one of the main production centetatctiquli oil in Indonesia. A number

of 30 patchouli oil farmers have been interviewed using questionnaire.

RESULTS

Table 1 presents the LVI major component values and the composite LVI for Aceh Jaya District.

Overall, the result showed less vulneripibn the SocieDemographic Profile index (0.09) and

Social Network Index (0,27). However, the adaptive capacity seemed weaken by the high
vulnerability on Livelihood Strategy. Additionally, the result showed that Aceh Jaya exposed high

level of vulneraldity on Natural Disaster and Climate Variability index (0.64). In term of

Sensitivity index, the result show medium level of vulnerability on Housing and Land Tenure as

well as Plant Disease factors. Overall, the LVI of Aceh Jaya showed a relativelyetiadhof
vulnerability accounting for 0.345. I n contrast,
(table is skipped due &pace availability)
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Fig.1 Flood Risk Profile of Aceh Jaya

Table 1. Overall LVI of Aceh Jaya District, Indonesia

No | Category Major Component Score

1 Exposure \Ijg::g;llityDlsaster and Clima 0.64
Socio Demographic Profile 0.09

> Adaptive Livelihood Strategy 0.51

Capacity -

Social Networks 0.27
Housing and Land Tenure 0.29

3 Sensitivity Plant Diseases 0.27

LVI of Patchouli Oil Farmers 0.345

CONCLUSION

To sum up, there was sulfficient evidence to clarify that Patchouli Oil Farmers in Aceh Jaya District
exposed high risks due to natural disaster such as floods as indicdtedl dnore. However, it

did not lead to high level of participation rate in joining agricultural schemes. These phenomena
concluded that there was information gap due to several factors such as socialization and
technological adoption.

Keywords patchoti oil; natural disaster; vulnerability index; willingness to join; agricultural
insurance
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EVALUATING DISASTER INTRUCTIONAL MATERIAL ~ QUESTIONS IN
GEOGRAPHY TEXTBOOK: USING TAXONOMY OF SPATIAL THINKING TO
SUPPORT DISASTERPREPAREDNESS

SYAHRUL RIDHA'2 SUGENG UTAYA, SYAMSUL BACHRE, BUDI HANDOYO?

1Doctoral Student of Department of Geography Education, Postgraduate of State University of
Malang,Indonesia
2Department of Geography Education Sekolah Tinggi Keguruan danPendidikan Al
WashliyahBanda Aceh, Indonesia
Jalan Semarang No. 5 Malang, Jalanwéashliyah No.1 Banda Aceh
syahrul.ridha.1607219@students.um.ac.id
3Department of Geography Educatidrculty of Social Science, State University of Malang
Jalan Semarang No. 5 Malang

This article discusses whether disaster instructional material questions in geography textbooks
contains three components of spatial thinking, is: 1) concepsacg<) tools of representation,

and 3) processes of reasoning. The taxonomy of spatial thinking used to evaluate disaster
instructional material question in high school geography textbooks of Indonesia. Evaluating in four
geography textbook of Curriculug®13 that majority used wich learning resources and accordance
with the standards of Badan Standar Nasional Pendidikan (BSNP). The survey was conducted to
select the most dominant geography textbook used in high school, then reviewed on the disaster
intructional material questions to be evaluatBglaluation by coding using taxonomy of spatial
thinking. The results majority that disaster intructional material questions focus develw

spatial concepts, question not use tools of representation to sepients highevel thinking.

This study provides insight that disaster istructional material questions have not supported disaster
preparedness in terms of spatial perspectives. Therefore, teachers need to develop disaster
instructional material questiofi®m spatial perspective to support disaster preparedness.

Keywords:Evaluating, Disaster Intructional Materi@)uestions, Geography Textbod@kxonomy
of Spatial Thinking, Disaster Preparedness
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DO VILLAGES ALLOCATE SUFFI CIENT FUND FOR DISASTER RISK
REDUCTION? A SURVEY OF VILLAGES IN BANDA ACEH

MUHAMMAD FAUZAN NUR !, MUHAMMAD ARIFIN 1, AWALUDDIN AZRIL !, HERU
FAHLEVI?

1Student of Disaster Science Department, Syiah Kuala University, Jza#aRanshuri,
Darussalam, Bandéceh, 23111, Indonesia
fauzan_91@mhs.unsyiah.ac.id
?Accounting Department, Faculty of Eaomics and Business, Syiah Kuélaiversity, JI. Tgk.
Syech Abdul Rauf, Darussalam, Banda Aceh, 23111, Indonesia

BACKGROUND

In the Indonesian law of Disaster Managemewumber 24 of 2007, it is clear that the
implementation of disaster management is the responsibility of all parties, including government,
community and business entities [1]. Likewise, with the allocation of funds for disaster
management, the governmemd local governments are required to allocate the funds into the
national budget (or APBN) the |l ocal government s
paragraph 1(a) of government regulation No. 43 (2014) on the implementation of law number 6
regarding the village fund states that villages' development-sart plan can be revised to
accommodate special or extraordinary events for example natural disasters, political crises,
economic crises and or prolonged social unrest [2]. Moreover, ticke & (d) of ministry for

village regulation No. 22 (2016) on Priority Setting of Village Fund Usage in 2017 and Article 5
(d) of ministry for village regulation No. 19 (2017) on Priority Setting of Village Fund Usage in
2018 mentions that village fundan be used for the procurement, development, and maintenance
of environmental infrastructure facilities for the fulfillment of needs (1) preparedness for natural
disasters, (2) natural disaster management and (3) environmental preservation [2]. Thetsenreg

and acts indicate the central government's interest and encouragement for the use of village fund
for disaster preparedness and mitigation program. This funding alternative is crucial as disaster fund
in local governments are very limited [3]. Thsage of village funds for disastelated programs

seems to be promising although it has many potential obstacles and challenges. Indonesia as a prone
to disaster country needs to find a good formula for disaster mitigation program financing to ensure
the effectiveness of the program, and more importantly to reduce the victims and financial loss
caused. However, research on disaster budgeting is still limited. There is a research gap on how
government allocates the disaster funds especially in localryoeats in Indonesia [4].

PURPOSE

This research aimed to investigate do and how villages in Banda Aceh allocate village funds for
disaster risk reduction efforts and to understand reasons, motivations and challenges faced by the
villages in allocatinglisasteirelated expenditures.

METHODS
This researcladopts a quantitative descriptive method to analyze the portion of allocated funds for
di saster mitigation efforts in villages within B

budgets ir2016 and 2017. There are 9 diibtricts (orkecamatapand 91 villages (ogampong

in Banda Aceh. The sample of this study is 4 villages of eacldistriicts or 36 villages in total. A

comparative analysis is also conducted to confirm whether more fralisaster villages allocated

more money on DRR program than the less prone to disasters villages. Semistructured interviews

are carried out to figure out the budgeting process, allocation of DRR program and the motivation

behind. Later on, interviewsiwt h  vi | | agesd | eaders are conducted
fund used for disaster risk reduction related programs. The data is analyzed by using descriptive
analysis and qualitative data analysis approach.
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RESULTS

This study demonstrates a ldewel of disaster fund proportion compares to total villages' budget.
Most of the villages have allocated only a small portion of their budget for the disaster mitigation
related program. Some villages allocated the money but the programs can be dulesfidns
research is consistent with [5] that DRR related program is not fully adequate allocated.
Furthermore, this study also explained the lack of awareness of the village budgeter in DRR issues.
Their knowledge of DRR should be improved and furthsistance is required for improving DRR
related program in villages' budget.

CONCLUSION

Village funds are a potential alternative to DRR program financing sources in Indonesia. The reason
is that village funds are more flexible than local governmengéticand more importantly, the

DRR programs proposed by the people who know about the situation and characteristic of their
region (villages). In fact, the regulations on village funds have accommodated DRR program.
However, this study found a limited pion of village funds allocated for DRR programs and lack

of awareness of village leaders. Thus, the improvement of the awareness of village leaders on DRR
issues is imperative. If it is necessary and possible, the central government should requirethe pron
to disaster village to allocate a minimum budget for DRR programs.

Keywords: Village Funds Allocation; Disaster Risk Reduction; Banda Aceh.
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COMMUNITY RESILIENCE: LESSON LEARNT FROM DISASTER SURVIVORS IN
YOGYAKARTA PROVI NCE INDONESIA
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1Department of Psychology, Universitas Negeri Jakarta
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zarina_akbar@unj.ac.id

BACKGROUND

Indonesia is a hazatone country as it is situated at the meeting pafirihree active plates in

the world: the IndeAustralian plate in the south, the Exsian plate in the north, and the Pacific

plate in the east. The three plates are moving and thrusting towards one another in such a way
making the area prone to natidesasters such as volcanoes, earthquakes, tsunamis. The movement
of the plates also causes the area to become a tectonically and volcanically active region (National
Agency for Disaster Management, 2010). Thus, natural disasters occur almost eveny year i
Indonesia, some of which hit Yogyakarta Province in October 2010 when volcanic eruption of
Mount Merapi, caused many casualties and extensive property damage.

Mount Merapi eruption occurring between October and November 2010 which the impact was
sufferal by those residing Yogyakarta province and Central Java province. The eruption was the
most powerful and the worst after its last eruption in 1870, causing a lot of casualties of both lives
and properties. It was considered the worst because it had fartsdl of 32 villages with a
population of more than 70.000 people to leave their homes. Based on the statistical data from the
National Agency for Disaster Management (BNPB), the total number of casualties caused by the
eruption included 277 from Yogyakta province and 109 from Central Java province (National
Agency for Disaster Management, 2010). The data also recorded there were a total number of 2,527
refugees in Central Java province and 12,839 refugees in Yogyakarta province.

The 2010 Mount Meraptaused physical damages in almost all sectors including residential,
infrastructure, social, and economic. It destroyed many of physical infrastructures such as houses,
public places, schools, and worship places as well as the installation of wateeariditgl The

National Agency for Disaster Management recorded more than 2,636 units of houses in Yogyakarta
province were heavily damaged, 156 houses were slightly damaged, and 632 houses were partially
damaged. There were a total 3,424 of houses in dagya province damaged as the impact of
Mount Merapi eruption.

This paper investigates community resilience model by a group of affected people in Cangkringan
subdistrict, Sleman district, Yogyakarta province. Community resilience is an approactcés¢he

of people to investigate the communliégd reaction to the Merapi eruption disaster. Community
resilience encompasses individual preparedness as well as establishing a supportive social context
in communities to withstand and recover from disasters.

PURPOSE

The aims are, first, to clarify the definition of community resilience in disaster studies; second, to

understand how the community resilience process in affected people, and finally to interpret the

di saster as a Owi nd aimableotfajectorigsp (Baist 2014). The Gesetrchr sust

questions were the following:

1. How does people in Cangkringan district in affected area enact community resilience processes
towards sustainable trajectories?

2. How can this case study contribute to an undedétgnof community resilience?

3. What model of community resilience that implemented in this area?
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METHODS

Researcher followed two research strategy to identify community resilience practices employed at
the local level. The first phase focused on documersiauyces to identify the actions taken at the
community and state level in response. A second phase of the research involved interviews to
triangulate the documentary sources with the practices of people who experienced the disaster. In
identifying the resarch participants for this study researcher employed a snowball technique to
seek interviewees with firsthand experiences of enduring Merapi eruption in the past.

RESULTS
Disaster resilience should not be interpreted as an outcome but as a processigM2098).
Community resilience can be seen as 6a process |

positive trajectory of functioning and adaptation in constituent populations after a disturbance. It
should consider sustainability the forefroof all community planning efforts in society.
Community resilience defines as a process generated by grassroots groups that assume the
responsibility for organising themselves in a collaborative, spontaneous and autonomous way,
exploiting local skills, knwledge and resources, and using the disaster as an opportunity to
ameliorate the social dynamics of the community and to enhance its sustainability (Colten,
Grimsmore, & Simms, 2015).

The following section shows how the main elements identified in conmynegsilience model in
Cangkringan district Yogyakarta Province includes partnership and institutional relate to
community based organizations, education and engagement, available resources (personal and
culture values, psychological strength), also ristt aulnerability groups in society.

CONCLUSION

A number of themes emerged in community resilience integrated model includes partnership and
institutional relate to community based organizations, education and engagement, available
resources (personal andlture values, psychological strength), also risk and vulnerability groups

in society.

Keywords Community Resilience, Disaster, Survivors
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WHAT IS THE ROLE OF ACCOUNTING IN DISASTER RECOVERY AND RELIEF?
A LITERATURE REVIEW
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Aceh, 23111, Indonesia

BACKGROUND

In responding to disasters, accounting procedures perhaps become the last thing that government
took into consideration. In most cases, accounting plays a role of reporting thiereseurces to

the donators and uppt@vel government. However, recent studies have revealed a more active of
accounting in disaster relief and recovery [1]. There have several studies on the role of accounting
and its products in disaster. For instarigargiacomo [2] investigated the function of accounting in

2009 earthquake in Abruzzo, Italy and Walker [3] explored how the victim of drought in the 1930s

in the US to assist the government effort on establishing a successful recovery program. This study
aims to explore the role of accounting and its evidence is the response to disasters around the globe.
The results of this study can be used to formulate policy and establish a more capable accounting
system that helps the government and other key aictansplementing their recovery and relief
efforts. Besides, this type of study potentially can build a basis for future theory building and for
future comparative research related to the response to more recent natural disasters [1].

PURPOSE

The aim of tlis study is to explore the role of accounting system and its output on government and
donators responses to disasters across the world. It discusses what accounting can help and cannot
help in the disaster relief and recovery process.

METHODS

This study sed literature review approach. The reviewed papers are collected from Scopus database

to ensure the quality of the reviewed papers. By using the search feature in the database, the
procedure of paper search is carried out through keywords. The keywerds@ma c count i ngd &
6di saster®6 and period of paper search is set up
techniques are conducted to find more papers by tracing relevant papers from the reference and

citation of papers that already obtained ie thitial search phase [4]. Based on this method, there

22 papers are collected, but only 10 papers are really relevant in term of the research question of

this study.

RESULTS

This study found that the role accounting can be expended and is not metelyittieBinancial

loss calculation and budget for disaster recovery and relief program. Accounting has a broader role
and this extended role has been uncovered in several previous studies. The literature review results
can be classified into four main fimgjs, namely the role of accounting in the response to disasters,
the use and benefit of accounting records and the limitation of accounting. Firstly, this study found
that the role of accounting in responding to disasters is more than calculative famctioractive
recording of events [1]. For example, Sargiacomo [2] investigated the contribution of accounting in
aftermath of the earthquake in Abruzzo, Italy that occurred in 2009. This study unveiled how
accounting classification, incorporation with estiific classification (i.e. the Mercalli scale),
become the crucial part of the establishment of exceptional governance. Secondly, accounting has
the ability to facilitate dialogue and create mutual understanding between stakeholders through
financial reprt and calculation for damage reimbursement program. This role can be found in the
study of Lai, Leoni, & Stracchezzini [5]. They unveiled that accounting procedures in determining
and calculating financial loss and reimbursement for the victims ofitédiad in November 2010.
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The procedures required all the key actors i.e. the central government, municipal officers, victims
and sponsors to do their role in their recovery process. The actors need to communicate one to
another as the reimbursement precean be only done by the accounting procedures. Thirdly,
accounting can become a key facilitative technology in monitoring and evaluating recovery projects.
The output of accounting system provides a rich data that can be used to trace and evalgte the ne

of victims [3]. Finally, the products of accounting system such as budget, unit cost calculation, and
storage bookkeeping can be used by researchers to understand what really happens and how society
responses to disasters. It gives an insight on hisdagivents that can be a lesson learnt for the next
generation especially in responding to disasters.

CONCLUSION

The authors concluded that the effects of accounting beyond a mere passive recording of events. In
the context of disasters, accounting iseald provide a calculative mechanism for reporting,
facilitating communication among the stakeholders, ensuring how much money should be provided
and given to the victims based on their severity and facilitate a better understanding on what really
happenn the past. Given these important roles, accounting is supposed to receive more attention
and concern by government and donators. This includes proper accounting information storage and
the skill of accountants who dealing with the recovery activitiegsafsters.

Keywords disaster; accounting records; classification; recovery project; accountability
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IMPROVING DISASTER KNO WLEDGE ON HIGH SCHOOL STUDENTS
THROUGH GEOGRAPHIC LITERACY
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The purpose of this article is to describe efforts to improve disaster knowledge in high school
students through geographic literacy. This is in line dithobjectives of the curriculum 2013 (The

New Curriculum) that specify the achievement of learning should motivate students to take action
and provide solutions in order to build disaster preparedness. One of the forms of geographic
literacy which is us# as teaching material contains disaster knowledge aspect covering material of
mitigation and adaptation of natural disaster on geography subject of high school level. The
teaching materials contain perspective geography to strengthen disaster knowktddemts. The

data of increasing the knowledge of disaster on the students is obtained by doing classroom action
research on the students of Grade XI SMA Negeri 3 Malang. The results showed that there was an
increase of knowledge and understanding ofesttelby 91.6% through geographic literacy given

in student learning on the material of mitigation and adaptation of natural disaster. Therefore,
teachers are expected to use teaching materials based on geographical perspective to support
learning of mitigdon and adaptation of natural disasters. Geography literacy can therefore help
students to understand disaster mitigation and adaptation teaching materials so that students have
good disaster response skills.

Keywords: Geographic Literacy, Disaster Kmgdedge, Teaching material, Mitigation and
adaptation of natural disaster
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FACTORS AFFECTING POST-DISASTER HOUSING RECONSTRUCTION ON PRE
CONSTRUCTION STAGE IN PIDIE JAYA REGENCY INDONESIA

NURUL MALAHAYATI 1, MUNIRWANSYAH? MOCHAMMAD AFIFUDDIN 3,
SYAMSIDIK# TEDDY RIVALDY ®

L234Faculty of Engineering, Syiah Kuala University , JI. Syech Abdurauf No. 7 Kopelma
Darussalam, Banda Aceh, Aceh 23111, Indonesia malahayatijj@unsyiah.ac.id

Pidie Jaya regency is onetbie districts in Aceh Province, Indonesia. On December 7, 2016 the
earthquake rocked Pidie Jaya District with a magnitude of 6.5 on the Richter scale centered at
coordinates of 5.25 ° N and 96.24 ° East with a depth of 15 km. The impact of the diszstdr ca

a lot of damage to infrastructure, especially community housing. Until now, the reconstruction
phase is still going on, but the construction of the new disaster community house just took place in
April 2018. The reconstruction phase for the affectethmunity housing is using community
participation method. Many factors affect the slow start of the construction of houses of the
community, the factors can come from the body of government agencies as well as from the
community. The transition of time beten emergency response and reconstruction has caused
many problems between the government and the beneficiary community. At this time it is called
pre-construction where the activities are focused on preparation to rebuild the houses of affected
disastercommunities. A surveys Questionnaire are provided to government and community
stakeholders involved in community housing reconstruction. Data were analyzed using statistical
software It was found that the top 5 factors were considered to affect the skbvofsthe
reconstruction of community housing which were the determination of the reconstruction of
housing recipients, poor determination of facilitators, coordination and communication between
the government and the affected communities, the lack oérgment grants, and the slow
disbursement of funds from the government. The results of this study are expected to help the
stakeholders to improve performance in the-goestruction period so that the reconstruction
program can run effectively.

Keyword delay, slow start, reconstruction, po@nstruction, postlisaster housing reconstruction,
communitybased
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BACKGROUND
Although early warning systems (hereinafter referred to as "EWS") for natural disastebeéave
argued by numerous studies, EWSs for complex disasters have rarely been explored. The

Afcompl exdo disasters have been traditionally desc
intend to emphasize complicated nature of the cascading phengerenated by both natural and
industrial di sasters. Thus, we use a term Acompl
PURPOSE

On the assumption that tsunami causes technological disasters, we aim to empirically examine
methods to deliver warnings and what should be considereadrning message development. The
purpose is a part of a more comprehensive research on the model for the communication of risk, in
connection with arguments of disaster governance discourse, and it serves as a platform for
advanced disaster communicats.

METHODS

We adopted a case study in which data was collected through a community survey. The city of
Cilegon in Banten Province, Indonesia was chosen as site of the study. The city is located in the
western edge of Java Islands and is known as orieeofnost famous and significant heavy

industrial zone in Indonesia.

Cilegon is potentially exposed both to natural and industrial hazards and considered as a suitable

place for studying the complex disaster. The Indonesian National Disaster Managemeayt Agen
(abbreviated as f@ABNPBO0) indicates the presence
associated tsunami risk. Largeale facilities of chemical, petrochemical, oil and gas industries

stand in coastal areas in Cilegon and they can be affectedriamswaves. Indeed, these major

hazards may increase risks in communities surrounding industrial areas.

The community survey was carried out in two sites. The first survey was conducted in Lebak Gede

Village from 14th to 18th February, 2018, while thewm® survey was conducted in Gunung

Sugih Village from 6th to 9th March, 2018. The sample size was allocated proportionally in
reference to the total number of households in Lebak Gede (2,907) and those in Gunung Sugih
(1,945). The sample unit was housetsohnd the samples were randomly recruited. The samples

were proportionally distributed in accordance with the number of households in neighborhood
association | evel (known as "RTO, abbreviation o
(299 sample from Lebak Gede and 198 samples from Gunung Sugih) were collected.

RESULTS

The survey showed that the most trustable information source is the national government, and the
most suitable tsunami information dissemination way is the loud speaker at md&gfecused

on the combination between the most trustable source and the most suitable information
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dissemination way. Positive and significant correlation was found between the national
government and loud speaker at mosque (Pearson progueent correlédon coefficient = 0.42

(p<.01) in total; 0.321§<.01) in Lebak Gede and 0.53%(01) in Gunung Sugih. The results imply

that the combination of the national government as the information source and the loud speaker at
mosque can be effective in early wang dissemination. However, due to possible electricity
unavailability during disasters, it is important to consider the use eéleatrical loud speakers.

In order to explore warning contents in complex disaster situations, the survey asked a question
about damage estimati on. The que&snetéerbighywilas fAdo vy
give damages to industrial facilities?0 The sim
"yes," 17.6% said "no" and 32.1% selected "l don't know". Despitggtalso hard for researchers

and scientists to respond to the estimation question, the important thing here is that those who
answered fl dondét knowo hold relatively higher
accidents. In the relationship beten the damage estimation and the tsunami risk perception,

23.6% of those who answered "l don't know" selected "very prone" or "prone" to tsunami. The
chi-square test demonstrates significant association between the damage estimation and the
tsunami riskperception € (8, N = 231) = 19.3969<.05). In the case of the damage estimation

and the industrial accident risk perception, 37.5% of those who answered "I don't know" chose

"very prone" or "prone," although the ettuare test does not show statistical signifiea@t(8,

N = 230) = 13.226n.s). These results indicate that higher risk perception is not necessarily

connected with the damage estimation. Moreover, these imply that the tsunami height information

in warning messages is not sufficient to facilitatgpansive behavior. These results suggest the

importance of educating community about the possible damages and their associated responses for
increasing and facilitating the appropriate responsive behavior.

CONCLUSION

The present study set the assumptibthe complex disaster where tsunami causes technological
disasters. It revealed that the combination of the national government as the most trustable
information source and the loud speaker at mosque as the most suitable way to deliver early waring
dissenmation is positive and significant. A few previous literature shed light on the role of mosque
speaker devices, and the relevance of religious institutions need to be argued in further works.
Relationship between risk perception and damage estimati@naaistical question to implicit
expectation that local people can imagine catastrophic consequence induced by tsunami. In reality,
warning messages must be simple and short, but we need to consider that the wave height
information does not solely bringppropriate reactions. As a practical implication, scenario
building and sharing are highly suggested. It may include possible different scenarios under
different conditions: tsunami followed by toxic chemicals, which will induce different community
responss comparing with fire and explosions.

KeywordsEarly warning system; governance with community; tsunami; complex disaster; natech
disaster
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Mata le Geophysical Station, Mata le Ro&#nda Aceh, 23352, Indonesia
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BACKGROUND

Aceh region is located in Sumatra Island of Indonesia. Every yeee,dteea lot earthquake events
happened in Aceh. According to ISC catalogs, from 1964 to 2017, there are about 16600
earthquakes happened in Aceh. This can be happened because Aceh is surrounded by some
earthquake sources including faults, and subductioe.zZSince we know the sources, then we can
calculate or estimate effect of those earthquakes. We use probabilistic seismic hazard analysis to
estimate effect of earthquakes that can struck Aceh region.

PURPOSE

The purpose of this study is to estimateefthan can be caused by earthquakes that happened in
Aceh. Since Aceh has a lot of earthquake sources, especially a lot of faults, so it is really important
to evaluate the hazard of seismic ground motion as it can be used as suggestion in devésping cit
and towns in Aceh.

METHODS

Probabilistic Seismic Hazard Analysis is done by using ISC catalogs of earthquakes that happened
within period of 1964 2017 and within area around Aceh Region. Since the earthquakes are in
different magnitudes, we uniforrit into Moment Magnitude (Mw). After that, declustering
earthquakes is done to distinct aftershocks from mainshocks using Gardner and Knopoof
scheme[1]. The next step is calculating b value that will be used in estimating PSHA. Earthquake
sources need toebsplitted three, which are background, faults, and subduction zone[2]. Fault
source has parameters that need to be known to calculate seismic hazard that sourced in faults[3].
Faults parameters that used in this study is listed in Peta Sumber Dan Banaya IBdonesia
released by PUSGEN (Pusat Studi Gempa Nasional) in 2017. Sengara (2008) mentioned that
within radius of 500 km seismic sources need to be included in estimating PSHA[4]. Afterwards
we calculate seismic hazard by considering all earthquakeesoin Aceh region.

RESULTS

There are some results that expected from this study, the first is PGA or Peak Ground Acceleration
of Aceh Region at bedrock. The second is Spectral Acceleration for period of 1 second and the last
is Spectral Acceleration fgeriod of 0.2 second in Aceh region at bedrock.

Figure 1 shows spatially calculated Peak Ground Acceleration for earthquake with 2% probability
of being exceeded in 50 years (return period of 2500 years) in Aceh region. Figure 1 indicates that
Peak Grond Acceleration in Aceh region is varying from 0.2.85 g. The middle part of Aceh

along fault segments has high value while northen area is relatively low. Southern part of Aceh
region has relatively low Peak Ground Acceleration but not as low as mophg of the region.
Simeulue Islands located south of Aceh surprisingly has high PGA, especially in the western part
of the island. While Spectral Acceleration for T=0.2 seconds with 2% probabiltycaedance

in 50 years in Aceh region ranged betw@&h5 and 0.75 g with similar characteristic as PGA.
These results show that Aceh region has different rocks structure spread spatially all across the
region.
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Figure 1. Peak ground acceleration (PGA) map at bedrock in @%itirobability of exceedance
(PE) in 50 years

CONCLUSION

Probabilistic Seismic Hazard Analysis is really powerful to estimate level of hazard caused by
ground motion produced by earthquake. PSHA is good in evaluating seismic hazard because it
consider all pssible earthquake in a particular area. After evaluating seismic hazard in Aceh
region, we can infer some useful informations. Peak Ground Acceleration and Spectral
Acceleration vary spatially in Aceh because of differences in rock structure in this.region

Keywords Probabilistic Seismic Hazard Analysis; Aceh; PGA; Spectral Acceleration; Peak
Ground Acceleration
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BACKGROUND

The seismic vulnerability index determination is important to identify on disaster fields. For seismic
vulnerability index determination, we have to know the frequency and amplification using HVSR
(Horizontal to Vertical Spectral Ratio) methoduréntly, the existing software for HVSR data
processing is Geopsy. The Geopsy does not include seismic vulnerability index calculation directly.
That have to use different software for data processing. From that problem, we introduce Graphical
User Interhce (GUI) program for seismic vulnerability index determination and Horizontal to
Vertical Spectral Ratio (HVSR) data processing directly. The program is called SVIM (Seismic
Vulnerability Index for Microtremor).

PURPOSE
The purpose from this paper isrimtluce the Graphical User Interface (GUI) program for seismic
vulnerability index determination and HVSR data processing in single program directly.

METHODS

The Horizontal to Vertical Spectral Ratio (HVSR) is the method used for estimation dynamic
characeristic of ground surfacg]. This method makes use of microtremor spectrum ratio of the
horizontal component spectrum and vertical component and can be calculated using equation (1)

- @

for get dynamic characteristics that are amplificatémd frequency, whel€W is the EastWest
(horizontal component spectruniSis the NorthSouth (horizontal component spectrum), &hd

is the Vertical component spectry@]. The horizontal to verta spectrum ratio is derived from
each maximum amplitude spectrytj known as amplification. Simultaneously, when the high
amplification, we get the frequecy value.

After the amplification and frequency dominant are obtained, then the seismic vulnerability index
(Kg) can be calculad using equation (2),

Kg= AZF

@

whereA is the amplificationF is the frequency, anlig is the seismic vulnerability ind¢3].
RESULTS

The Graphical User Interface (GUI) program seismic vulnerability inééxrchination and HVSR

data processing has been built. The results from SVIM such as seismic vulnet&giliinequency
(F) and amplification ) almost close to Geopsy results that is shown in figure (1). The results have
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been validated using coefficiecorrelation between SVIM program and Geopsy results, where the
correlation of seismic vulnerability index was 96,40%, frequency was 84,19% and amplification
was 95,80. That means the SVIM program can be used for seismic vulnerability index determination
and HVSR data processing in directly for get the seismic vulnerability index without using another

software.
) . '.a‘

AL SN P
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() (b)

i ===
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(c) (d)

Figurel. The comparison results between SVIM program and Geopsy. (a) Comparison of seismic
vulnerability index, (b) Comparison of frequency, (c) Comparison of amplification and (d)
Graphical User Interface of SVIM program

CONCLUSION

The coefficient correlation result between SVIM program and Geopsy for seismic vulnerability
index was 96,40%, fopiency was 84,19% and amplification was 95,80%. That have strong
correlation. That means, the SVIM program can be used for seismic vulnerability index
determination and HVSR data processing in directly for get the seismic vulnerability index without
usinganother software.

Keywords HVSR, Amplification, Seismic Vulnerability Index, Computation
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BACKGROUND

The community nurses as the ones, who are in the vanguard of providing health services to the
community, are required to standby providing health services and saving human life all of the time,
especially in the situation of disastétowever; the data shows that the knowledge of nurses on
giving health services when tsunami wiped Banda Aceh City did not meet the target at least 70%
that expected by the local government.

PURPOSE

The purpose of this research is finding out the levelissHster preparedness competency on nurses

in health centers in working area of Banda Aceh City. The study assess the nurses familiarity about
specific terms and activities in different emergency preparedness categories such as Incident
Command System (I€), ethical issues in triage, epidemiology and surveillance, isolation and
quarantine, decontamination, communications / connectivity, psychological problems, special
populations, critical resource access, nurse's immunity in overall disaster prepaaétirepsiblic

health center within the Municipal Working AreaBdinda Aceh. This research is part of the study

for the Development of Collaborative Model of Public Health CeStdrool in Disaster
Management Efforts in Banda Aceh City to strengthenptteparedness of the people living in
disasteiprone areas.

METHODS

This research design is descriptive explorative using cross sectional approach. This research was
done at 11 health centers located in working area of Banda Aceh City. The number aleatspon

was 78 nurses using total sampling technique. Collecting data of this research is using guiding
interview based on the standard questionnaire Emergency Preparedness Information Questionnaire
(EPIQ) which has gone through the process of back tramslati

RESULTS

The result of this research shows that most disaster preparedness on nurses is in less category level;
41 respondents (52.6%) mean value 3.11 (95% CI =228 SD = 0.60). The nurses competency,

which is in the less category, is found irettole aspect in Incident Commend System (mean =
4.15), isolation and quarantine (mean = 4.69) and special population (mean = 2.86).

CONCLUSION

From the result of the research it is suggested that Banda Aceh Health Office improve the
knowledge, skill anddisaster preparedness of nurses by conducting either some training on
preparedness or disaster management in order to increase the competency of nurses in community
health center.

Keywords : disaster preparedness competency, nurses, community health cente
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BACKGROUND

Thediffek ence of school |l ocation between red and yel
disaster. This condition needs the teacher preparedness, regarding the knowledge, attitude or acts

on accompanying the student dlitythemimizingthestudenth a cr i s
fear is very significant because it will have an

PURPOSE

The aim of this research was to find out the comparison of primary school teacher behavior from

red and yellow zoneorvoer comi ng t he student s déThisesarchesf di sas
part of the study for the Development of Collaborative Model of Public Health C&dlteol in

Disaster Management Efforts in Banda Aceh City to strengthen the preparedness ofotee peo

living in disastefprone areas.

METHODS

The type of this research is descriptive comparative research method witlsectissal design.

The population is 213 teachers in primary school from the red zone and yellow zone, who 95 of
whom are teachersdm the red zone and 118 of whom are teachers from the yellow zone. The
sampling technique is a purposive sampling obtained from 95 teachers who have followed disaster
management training from both zones. The data collection instrument is a questionnaire.

RESULTS

The result from this research indicates that the
about 32 people (33.7%), while from the yellow zone is in a good category about 41 people (43.2%).

The result from the ckéquare analysis hgsv al ue=0. 000 (U=0.05) whi ch

di fference between primary school teachersd beh
overcoming the studentsd fear of disaster in Ban

CONCLUSION

From the outcome, teachers are expected to enlilagiceeapability, 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: behavior aspect, teacher, fear, student, disaster
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BACKGROUND

Disaster Risk Reduction (DRR) at elementary school in Banda Aceh City area cannot be separated
from the involvement of the school pripals and teachers. Preparedness for disaster risk reduction

is essential considering that Indonesia is one of the most dipaster countries and still lacks the
ability of schoolaged children to respond to disasters at school.

PURPOSE

The purpos of this study was to examine the factors affecting the school in disaster risk reduction
including teaching burden, teaching experience, educational qualifications, learning resources,
teacher welfare, teacher work ethic, school facilities and inficiser The type of this research

was descriptive exploratory with the research design used was a cross sectional study. This research
is part of the study for the Development of Collaborative Model of Public Health €&ecttenl in

Disaster Management Effs in Banda Aceh City to strengthen the preparedness of the people
living in disastetprone areas.

METHODS

The type of this research was descriptive exploratory with the research design used was a cross
sectional study. The number of samples was 15 elmeschools. Sampling technique used was
purposive sampling, then, the obtained sample of 105 respondents consisted of 15 principals and
90 teachers. The selfeporting data collection tool used was a questionnaire consisting of 60
guestions on the Gutian and Likert scales. Data analysis used was univariate analysis.

RESULTS

The result of the research showed that the burden of teaching was in the fulfilled category (82.2%),
the teaching experience in the existing category (65.6%), the teaching sasrée sufficient
category (86.7%), the educational qualification was in the undergraduate category (87,8%),
prosperity was in enough category (56,7%), work ethic was in good category (63,3%), school
facilities and infrastructure according to the principedse in ready category (86,7%).

CONCLUSION

Based on 7 factors studied, it can be concluded that all included in good category. The researcher's
suggestion to the school sides, especially to the principal to encourage the involvement of all
teachers in diaster risk reduction by paying attention to the factors that affect the performance of
teachers optimally.

Keywords: Elementary School, Disaster Risk Reduction,
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BACKGROUND

Banda Aceh is one of the higlsk cities for disasters, especially earthquake and tsunami. Nurses

as onehealth worker have a central role in disaster reduction. The weak point in the disaster
management cycleisintheplei saster stage. Therefore, the nur s
(Puskesmas) is indispensable in disaster management particulbdypiretlisaster phase to reduce

the number of casualties and increase community preparedness.

PURPOSE

The purpose of this research was to determine the role of nurses of Puskesmas in disaster prevention
in Banda Aceh, such as care provider, client adegoatlucator, case manager, collaborator,
counselor, and change agent for disaster prevention in Banda Aceh. This research is part of the
study for the Development of Collaborative Model of Public Health Ceéthool in Disaster
Management Efforts in Bandaceh City to strengthen the preparedness of the people living in
disasteiprone areas.

METHODS

This research utilized a descriptive explorative design with a -eexg®nal approach. This

research was done at 11 health centers located in the workingf@&anda Aceh City. The number

of respondents was 78 nurses using total sampling technique. Collecting data of this research used

was seHlreport by using questionnaires, researchers developed it refers to the competences of nurses
according to Internatin a | Counci |l of Nurses (I CN) and I ndon:
about the Centre for Health Crisis Management.

RESULTS

The results showed that the roles of nurses of Puskesmas in disaster prevention were in good
category (60.3%) with the categooyf each wvariable: 1) care provid
advocateds rol e (97, 4%) , 3) educatorbs rol e (7
coll aboratordés role (57.7%), 6) counselorods rol e
CONCLUSION

The results of this study indicate that the nurses of Puskesmas already perform their roles well in
the prevention of prdisaster in Banda Aceh. The researcher recommends that the nurses of
Puskesmas improve the role of case manager and collaborator igypptng in training and
disaster simulation especially with other multidisciplinary periodically related to the prevention of
pre-disaster phase to reduce disaster risk.

Keywords: Nursed6 Role, Community Health Service
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BACKGROUND

Based on the Indonesian DisastesiRindex, 75% schools in Indonesia are located in the medium

to high risk disaster prone area. Children whom spent most of their time in school are one of the
most vulnerable groups related to the impact of disaster. Therefore, it is necessary to ensure th
disaster preparedness of the school residents. However, many educational institutions in Indonesia
especially in Aceh Province, still consider disaster preparedness as inessential issues and tend to be
ignored. Furthermore, the disaster preparednessokghiogram that has been conducted in 19
schools in Banda Aceh, has already stalled.

PURPOSE

This study aims to evaluate the preparedness of the high risk school communities after 13 years of
post tsunami 2014; related to policy parameters, knowledgergency response plans, disaster
warning systems and resource mobilization.

METHODS

This is a descriptive explorative design and data were collected by utilizing questionnaires to 80
elementary school teachers and 265 elementary students. Moremiestysetured interviews with

eight elementary schools principals also conducted to enrich the research data.

RESULT

The study result shows that the school preparedness is in the low category (total index value 20,50);
school teacher preparedness ishie tedium category (total index value 61,79); and student
preparedness is in the low category (total index value 52,12). Thus, the preparedness of the school
community (a composite index of school institutions, teachers and students) is also in lowy categor
(total index value 43,09).

CONCLUSION

The result of the study indicated that disaster preparedness programs in most elementary schools
have not been implemented well. Lack of sustainability of the disaster preparedness school program
and its monitoringnd evaluation are the possible reasons for this circumstance. Furthermore, the
low resource mobilization of the school teachers and students, also lack of effectiyerograms

and crosssectoral collaboration activities might worsen the disaster prdpass in most of the
elementary schools.
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BACKGROUND

Forest and land fire is an important issue to be concerned due to its impact to the environment,
especially in Banjarbaru City, South Kalimantan. Since the city is used as government area and
mostly located in peatland, the prevention is needed to overcome the fire disaster. It can be done
by using Geographic Information System (GIS).

PURPOSE

This study aims to mapping and analyzing the susceptible area of forest and land fire and its
mitigation to ovecome it. The level of susceptible of forest and land fire is the possibility of fire
disaster and done by GIS to define the priority area of mitigation.

METHODS

The modelling processed to obtained the susceptible area of forest and land fire by using GIS
application. Geographic Information System (GIS) applied by using ArcMap 10.2 software to
facilitate the coating process between-fieising factors. Physical environmental factors, human
activities, and climate impact are three main factors of forestaaal fire disaster. Factors used in
modelling are land type of peatland as environment factor, altitute as climate factor and landuse as
human activities factor. Each of them has score and persentage due to its risk to the fire disaster. It
validated wih hotspot from satellite, the occurence of fire disaster and groundchecking.

RESULTS

From the modelling of fircausing factors in Arc. Map 10.2 has been generated the susceptible
area of forest and land fire. There are five levels of susceptible acBaasmot susceptible, low,
moderate, high, and very high. Banjarbaru City has five distcrict, namely Liang Anggang,
Landasan Ulin, Banjarbaru Utara, Banjarbaru Selatan, and Cempaka. The very high level of
susceptible reaches 15% of Banjarbaru City arehlacated in north and west area of Liang
Anggang district, north area of Landasan Ulin District and in the west of Banjarbaru Utara district.
The high level has about 32% of Banjarbaru City area which is located in South Liang Anggang
district, southwesand east of Landasan Ulin district, in the center and west area of Cempaka
district and also in north and east part of Banjarbaru Utara. The moderate level of forest and land
fire disaster has about 17% of this city area that located in the middle ofAngggng, southeast

of Landasan Ulin, and south and west part of Cempaka district. And the low level has 32% of the
city area and mostly located in cempaka, Banjarbaru utara dan Banjarbaru Selatan district. The
last, not susceptible area is only 0,13% tedain Cempaka district. The mitigation mostly
prioritize Landasan ulin dan Liang Anggang district by making canals and boreholes due to its
level of fire disaster. Local people are also encouraged to do quick response action by giving them
water machinea extinguish the fire if it suddenly happened around them while waiting the
helicopter from BNPB coming to help.
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CONCLUSION

Banjarbaru City, South Kalimantan Selatan is susceptible enough of forest and land fire disaster,
especially in the west of Baarparu city, such as Liang Anggang and Landasan Ulin district. The
susceptible area of forest and land fire is useful to assist in monitoring and determining priority
areas in fire disaster mitigation. Besides, it useful to improve the awareness otlngial fo do
preventing action by not doing something at risk of causing fire.

Keywords Forest and land; forest and land fire disaster; susceptible area; GIS Application;
mitigation.
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BACKGROUND

Involvement of NGOs, priva sector, international institutions, and foreign governments in post
disaster recovery has been expanding, given the context of an increasing mobility of resources and
organizations in current globalized society, and requirement of huge resource rtiobikgger
largescale disasters. However, little is known about how these external stakeholders have been
involved, and how the different involvement modality have created the different values on recovery
outcome. Therefore, there is a risk to rely orséhstakeholders to take responsibility of housing
development, which is a key for recovery yet complex component of society. Past studies have
focused either on institutional set up (Johnson & Olshansky, 2016; GFDRR, 2015) or ground level
outcomes (UNHABITAT, 2009), without paying much attention to the linkages in between.

PURPOSE

The objective of the study is to clarify how different msliakeholder (MS) involvement, which
includes NGOs, private sector, international institutions, and foreign govetsyrafacts recovery
outcome differently. Specifically this study, 1) categorizes the modality of MS involvement in
postdisaster recovery, and in selected modalities, 2) identifies the characteristics of housing
recovery programs, and 3) clarifies the refuéeristics of geographical distribution of housing
projects in pilot cities. The research is intended to build knowledge towards better utilization of
MS.

METHODS

The study is designed as a comparative case study of permanent housing recovery fievjects a
two largescale disasters in 2000s, which have different MS involvement modality: Hurricane
Katrina (U.S., 2005) and Indian Ocean Tsunami (Indonesia, 2004). As case cities, New Orleans
(Hurricane Katrina) and Banda Aceh (Indian Ocean Tsunami) weeetse] because of their
significant housing damage and urban location with diverse MS involvement. The study draws on
literature review, analysis of GIS data, supplemented by the interview to key government officials,
NGOs, private sector, and internatibmetitutions. GIS data of the housing projects were obtained
from New Orleans Redevelopment Authority in 2016 (New Orleans), and Syiah Kuala University
GIS laboratory in 2017 (Banda Aceh). First, the author developed the framework to categerize MS
involvementmodality based on the literature review. Second, the author conducted a case study
for the two modalities with high MS involvement. In each of the selected two cities, the author
identified the amount and characteristics of government programs eechgertMS partnership
programs. Third, in order to evaluate the project distribution tendency, the study categorized each
city into subareas by the factors potentially influential to recovery (damage level and
demographic/socieconomic features), an@sktribed spatial and temporal distribution of projects.

RESULTS

First, based on the literature review, the study suggested two key axis to evaluate the MS
involvement type: level of MS involvement and level of government involvement in the post

disaster ecovery. Based on two axis, the study proposed four quadrants of MS involvement
modal i ti es: high government involvement with | oy
Centered Modalityo, |l ow government isnwidllvgmeAntd w
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Utilization Modalityo, high government with hiog
Utilization Modalityo, and | ow gover nment wi t h
support Modalityo. The t e mfolowsafirst, mostloftheisazietys hi p wa s
started from providing very limited support as [IV], second, government expanded its assistance as

[1], and third, they started to utilize resource from MS as [lI] and [IlI].

Second, in selected cities (New Orleans farritane Katrina [lll] and Banda Aceh for Indian

Ocean Tsunami [ll]), the distribution of pedisaster housing projects were estimated to be
characterized by different factors. In New Orleans, there were total 19 housing programs, including

7 government pgrams and 12 governmellS partnership programs. The partnership programs

were characterized by its targeted policy (specific area, business, and family), and categorized into

three. In Banda Aceh, there were total four housing programs. All programgoxesrnmenMsS

partnership programs, organized by different responsible implementers operating under the same
guidelines required by the government. In this case, projects were characterized by implementer
(Government agencies, NGOs, and Internationab@iggtions).

Third, distribution of housing projects had different features in each city. In New Orleans, the city

can be geographically categorized by market value and housing damage: (Aph&tigit value

and low damage area, (B) Midehearket value andarious damage area, and (C) L-avarket value

and high damage area. The number of the partnership project were largest in the (B), followed by

(C). More than 60% of projects targeting specific business and family were concentrated in (B),

however, more t#in 80% of projects targeting governmelesignated area were concentrated in

(C). Among programs, the projects to target specific business provided the largest number of

housing, and was implemented ifB3/ears after the disaster. On the other handsyeésfsment

projects in governmerdesignated area started almost 5 years after disaster. The results imply that

the partnership projects tend to provide more housing not in the worst area but the area with
relatively better condition in terms of original rkaet value and damage, and government
implemented the projects to fill the gaps in latter phases. Banda Aceh can be geographically
categorized by the demographic change before/ aft
residential Aesadgegnii{(BE) drkaon, and A(F) Fi sher me
into (F) in a year after disaster, and provided more than half of the housing in the area in total.
International Organizations focused their 60% of provisions in (D), in which large stal

provisions were available. (E) was supported by all stakeholders by 30% in latter phase of the
recovery. The results imply that the spatial distribution was characterized by the encampment
competition among stakeholders.

CONCLUSION

The study characteed the four housing recovery modalities based on the level of government
involvement and M8nvolvement. For the two modalities with high MS involvement ([ll] and

[111]), different from general understandings, less support from MS were found in thelamaged

area. The case of New Orleans showed that MS focused its support to less damaged area, and the
case of Banda Aceh showed that the NGOs built in early phase of recovery in the heavily damaged
area, but the existing studies indicating that the atesre NGOs rushed to provide houses ended

up creating uneven landscape (Affan et al, 2015). Considering those facts, MS are better utilized in
less damaged area, but the reason for challenges in the most damaged area can be estimated to be
different: in [lll], less market value were less preferable to private sector and NGOs with limited
resources, in [ll], the heavy damage and immediate needs attracted NGOs without coordination. To
cope with this uneven development in the affected area, the researchslmggrganizations

and communities to negotiate with MS to coordinate assistance.

Keywords housing recovery; mulstakeholder; postlisaster recovery; Indian Ocean Tsunami
Hurricane Katrina
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BACKGROUND

In recent history, the highest number of fatalities related to a naturathapirplace during the

2004 Indian Ocean Tsunami that drowned the lives of more than 310,000 people. In the province
of Aceh alone, the Indonesian government estimated 129,775 fatalities and 38,786 missing [1].
The highest mortality rates were found ir threas of Aceh Jaya (23.6%) and the city of Banda
Aceh (22.9%) [2, 3]. Survivors, members of the Indonesian Red Cross and Red Crescent, and the
local authorities with the help of the army worked tirelessly to retrieve, gather and dispose of the
bodies ofthe victims. Others tirelessly walked the streets flooded with bodies in search of their
missing children and relatives. Together with religious beliefs, the vast number and the rapid decay
of the corpses made it a priority to bury the dead in improvisassrgraves. Today, several of
these sites became places where survivors, newcomers, and visitors come to pray and pay their
respect to the victims. A few scholars already reported on the intense collective memorialization
of the dead of the 2004 Tsunamiavieremonies and collective rituals [4, 5]. However, there is yet
little-written information available about the burial sites and the monuments, especially those
where the bodies of the victims were disposed of and remembered by the living.

PURPOSE

This study provides the first survey of the memorial sites related to the victims of the 2004 tsunami

in the area of Banda Aceh. These sites include mass graves, remembered or forgotten, monuments,
and parks making direct reference to the dead. The secopdspuof this article is to report and
discuss the nature of the activities taking place on the memorial siEsaie mémoirededicated

to the victims of the 2004 tsunami in Aceh [6]. Moreover, the authors review and briefly analyze
the collective dirension of prayers, mourning rituals, memorial events as well as the activities
which are not associated with the dead per se suchcadled dark tourism and disaster education.

METHODS

The data used in this study were gathered in during short peridi¢ldworks carried out between

2014 and 2018. The field visits to Aceh consisted of the collection of information about the
memorial sites including their features, their management, and the related activities (rituals,
ceremonies, prayers, visits)uher inquiries aimed at identifying the mass graves and the
memorial monuments that are much less visible, if not forgotten. Since there is no written
document available, the authors carried out unstructured interviews with Acehnese authorities, the
locd office of the Indonesian Red Cross, local inhabitants, and survivors of the tsunami with the
help of a local assistant. Finally, they made some of the information (i.e., location, name and a
short description of the sites) available online using thdcgenf a digital and online mapping
system.

RESULTS

The authors identified the existence of eight mass graves and six memorial sites in Banda Aceh.
Among the mass graves, two have become important places of collective memories. Among the
others, threeremain visible but are no longer the objects of individual and collective
commemorations, two are no longer identifiable, and one has reused under a development project.
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The study also shows that the area comports at least eight monuments dedicatetttiont)e
including four located on memorials and four on mass graves. The authors find a great variety that
ranges from a grand representation of a tsunami bearing extracts ofKloeafdl to small stones

or plates giving the visitors basic informatioroabthe tsunami and the number of victims. Among

these monuments, four are still attended and are the sites of memorials. The remaining monuments
seem to be poorly attended to if not forgotten. The second part of this study analyses the diversity
of the rdes embodied by the mass graves and memorial sites. The authors conclude that there exists
the clear division of labor between the sites depends as much on their nature and characteristics as
on the wills and ideas of the institutions managing these sitéise lack of it.

CONCLUSION

This study shows that many of the mass graves of the 2004 tsunami have been forgotten or
completely unidentifiable. The authors suggest that the reasons for forgetting or remembering a
grave are the consequence of indiatand collective choices, which are inscribed into larges
religious and political frameworks of the memorialization of the dead in Banda Aceh. Finally, this
paper concludes that the discrepancy between the locationl@&uthele mémoiref the tsunami

and the places of mass burials mirrors the fact that memories are the result of remembering as well
as forgetting the past.

Keywords Commemoration; memory; disaster; death; Aceh
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BACKGROUND

Tectonically, Sumatra is affected by three major fracture systems, the Subduction Zone, the
Sumatran Fault Syem and the Investigator Fracture Zone (IFZ) [1]. Consequently, the
phenomenon of earthquakes and tsunamis are common in this region. Earthquake is a vibration on
the surface of the earth that occurs due to the release of energy stored on platerieaactions.

When the hypocenter is in the sea, the earthquake can cause vertical disturbance to the water volume
resulting in tsunami waves [4]. After the 2004 tsunami in Aceh, tsunami research has become an
interesting topic among disaster researchgdrs The study was conducted using the earthquake as

the source parameters. Almost 90% of tsunamis in Indonesia are happened due to earthquakes, 9%
due to volcanoes, and 1% are caused by landslides [3].

The potential location of tsunamigenic earthqualeeomes an interesting topic today. The
existence of seismic zone gap in an area make the theme of this research is more interesting to be
studied [5]. Seismic zone gap is an area that has an active history of tectonic earthquake but
earthquake activity hadecreased at this time. Decreasing activity of earthquake is assumed as
process of energy accumulation that will generate aogée tectonicearhquake (M O 7) i
future. This concept explains that the tsunami events generated by the earthquake have a tendency
to recur in the future [6].

PURPOSE

This study aims to assess the potential of tsunamigenic earthquake on the West CoastTiéceh.
study is conducted by identifying the seismic gap zone, and understanding the earthquake potential
energy stored therein. This study utilizes earthquake event data and also arrival time data from
BMKG (2009 to 2015) and USGS (1976 to 2008) catalogBasthermore, as an approach to
understand the effects of tsunamigenic earthquake, this study is continued by tsunami modeling
using TUNAMI-N2. The results of this study are expected to be considered in managing the area
potentially affected by the tsunami

METHODS

Analysis of potential energy of tsunamigenic earthquakes in seismic gap zones is based on data
from two catalogues i.e catalogue of Earthquake data from BMKG which had been relocated, added
by USGS catalogue from 1950 to 2008. Determimatid potential energy is based on the last
significant earthquake occurred in West Coast of Aceh. Analysis has been done by uniforming type
of magnitude into moment magnitude (Mw). The tsunami modeling aims to produce estimation of
tsunami wave height arichvel time of the tsunami. A tsunami is assumed to occur in shallow water
as a result of the vertical deformation of seafloor. The deformation produces a large wave when it
reaches the mainland [7]. There are several methods of modeling, one of whidbveiaped by

Prof. Fumihiko Immamura. Basiccalculation is using mathematical equations known as the
continuity equation and the momentum equations.
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RESULTS

This study shows that there is an energy accumulation area on the western coast of Aceh. Aceh
western coast potential energy accumulated is around 8.3 Mw. As shown in figure 1, the maximum
wave height could reach 20 meters with estimation of tsunami arrival time is 25 minutes after
earthquake. Information about arrival time of waves and wave Begletxpected to be the basis

for disaster risk reduction efforts in the tsunami affected areas. While information on earthquakes
energy potential is expected to provide an overview to develop responsive and resilient areas.

o

i%0

R )
0 \ 02
’\ ’ \ 01 ,

a1 o0 1%

Flgure 1. Simulation of Txami Wave Height

CONCLUSION

The seismic zones in Aceh is known to have energy savings gap of M> 7. The potential energy is
the residual energy of the earthquake after significant events happened in this zone of seismic gap.
The energy savings at wesiast of Aceh is 8.3 Mw.

The tsunami modeling in this zone resulting in a potential tsunami heights and arrival times for the
tsunami waves along the west coast of Sumatra. With the power of 8.3 MW, the potential zone of
west coast of Aceh produces thglest wave heights reaching 20 meters with estimated time of
arrival of tsunami waves 25 minutes after an earthquake.

Keywords Tsunamigenic earthquake, potential energy, West Sumatra, seismic gap, TINRAMI
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BACKGROUND

Fire is a major problem in DKlakarta since years ago, especially the residential fire. Residential

fire happens for almost once a week in Angke, an area located in the denseistrabof

Southeast Asia, Tambora, DKI Jakarta. Various efforts have been undertaken by stakehalders as

form of disaster mitigation, but have not been e
such as their resistance to live in their dense settlement instead of moving to the flats provided by

the government, building houses using flammableerras, and unwise use of electricity. Risk

perception, the first stage of risk identification becomes an important variable to be known in order

to explain what |ies behind residentsd engagemen

PURPOSE

The aim of this study i® provide a profile of residential fire risk perception among the residents.

The profile is reported in a form of a radar graphs with three components: awareness or the
realization of the residents about the potential risk to inflict them, worry oretleeird ent s6 f ear
toward the risk, and their preparedness to overcome the risk. By knowing this profile, we can
understand the process behind the residentsd de
perception also affects the vulnerability, capadiind resilience of the residents toward the risk.

By knowing both points previously mentioned, stakeholders can communicate risks more
effectively. Hence, a fire mitigation can also be carried out more precisely.

METHODS

This study used quantitative aeiptive method. The study was conducted for five months
involving 120 participants. Kuesioner Persepsi Risiko Bencana (KPRBK) or the fire risk
perception questionnaire was used as the instrument of this study. The questionnaires administered
by reading tk item one by one to 76 participants, while 44 participants fill out the questionnaire
online. Participants involved in this study have various backgrounds of education level and social
economic status. The questionnaire consists of three scales, nansbness, worry, and
preparedness scale. The scores of each domain are equated usegra.TThe grand mean of

the score was calculated afterwards to be put into the graph.

RESULTS

The result of the study showed a distinct profile from the risk peceprofile in previous
findings. Risk perception profile supposed to be able to be classified in one of four typology:
ignorance, safety, risk reduction, or control. These four profiles are built from awareness that then
encour age s o0 me o rhe iiskas wall astheir grepaveamesk $0 overcome the risk.
Ideally, the awareness score is higher or equal to the score of worry and preparedness. However,
in this study it was found that the awareness score (68.51) is lower than the worry and preparednes
score. The worry score itself becomes the highest score (93.42) and the preparedness score (72.65)
is between the score of awareness and worry. This causes the profile obtained could not be
categorized into the prexisting profile. Taking a look at thgarticipant demographic data, 96%

of the participants have witnessed fire in their resident previously. A correlational test conducted
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between the number of witnessing fire and the score of awareness, worry, and preparedness to
enrich the result of the sty. The result of the test showed that there is a significant correlation
between the number of witnessing fire and the score of worry.202, n = 120, p < .08wo

tailed).

CONCLUSION

The residents in Angke have a particular risk perception towardsTfie fact that the awareness

score is | ower than the score of worry and prep
not necessarily caused by awareness such as those mentioned in previous study. According to
another studies, familiarity or pastx per i ence i s possible to affect

When someone experienced an impact of a risk, he tends to be more worry and this condition will
encourage him to prepare himself overcoming the risk. The significant correlation between the
anount of witnessing fire experience with the score of worry can be used to support this argument.
At the time of administering the questionnaires, participants said that they know fire often occurred
in the area where they lived. However, there are soragesting statements from the participants.

First, according to the participants, they could never know when a disaster will happen. Second,
the occurrence or absence of disaster is determined by Allah. These two statements may explain
why t he pawarénessscqgeisnd tagher than the worry and preparedness score. Itis also
an encouragement to do a continuous research using a constructive approach, with the paradigm
of cultural theory of risk or social construction of risk. Both paradigms aredmyed relevant
because it can explore contextually how the culture, belief, or understanding held together by the
group of residents in Angke builds their percept
that the disaster can not be known whemiit occur actually shows the gap between the
understanding of the residents regarding the assessment of risk with the concept of the risk itself
that speaks about the uncertainty of a disaster. Therefore, stakeholders should be able to provide
an understnding to the residents on risk assessment.

Keywords residential fire; disaster risk perception; residential fire risk perception; fire
mitigation; risk perception profile
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TRANSFORMING THE ARCHIVES OF THE GREAT EAST JAPAN EARTHQUAKE
INTO GLOBAL NATURAL DISASTER ARC HIVES

A. SHIBAYAMAY, S. BORET
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Aobaku, Sendai, JAPANhibayama@irides.tohoku.ac.jp

Soon afte the devastation brought by Great East Japan Earthquake (GEJE), a variety of Japanese
agencies and organizations began to build digital archives of the disaster. Seven years onwards,

over fifty digital archives collect and release millions of earthquakerds. These earthquake

disaster digital archive created for the Great East Japan Earthquake have the potential to lead the

way for more gener al measures and countermeasur
disasters. We also believe that the e ds and knowl edge of 6natur a
systematized and shared worldwide. As a first step, this research sheds light on examples and
subjects of the digital archive of GEJE and report on basic knowledge that serves for the
development of digiteh r chi ve of &énatural é disastersd in the

INTRODUCTION

The Great East Japan Earthquake that occurred at 14:46 on March 11, 2011, was the largest ever
recorded in Japan with a magnitude 9. The epicentre was located off the cost of northeast Japan
and caused a massive tremor in the Tohoku region. The observation of seismic reported intensity
between 1 and 2 in the distant Kyushu island. Literally, the whole of Japan shook that day. Within
an hour of the earthquake, a great tsunami struck acrosshio& region. The residents of many
coastal cities and villages evacuated but the people and the buildings left behind were washed away.
The Fukushima Daiichi Nuclear Power Station located in Okuma Town and Futaba Town in
Fukushima Prefecture was hit byettsunami causing serious damage to the facility and the worst
outcome possible: its meltdown. The widespread evacuation began in the municipalities
neighbouring the nuclear power plants from one morning to the next. Some people cannot return
to their hom&and seven years on. Among the 19,620 precious lives lost the Great East Japan
Earthquake, 2,569 people are still counted as missing. Even after seven years, the search for missing
persons is being held in the coastal areas of the Tohoku region monttmsaafths.

Mirroring the magnitude of the catastrophe, a tremendous effort was observed among the various
agencies and organizations that started to put together digital archives to preserve the records of

the Great East Japan Earthquake occurred. S@mas since the earthquake, more than 50 digital
archivesThe authors understand that there is no such
unequivocally the result of social processes as well as environmental hazards. For the sake of
intelligibility, we use this sentence to refer to all disasters which are tied or induced by natural

hazards (i.e. earthquake, tsunami, typhoon, hurricane, drought, storm, flood, and so forth).

are currently operating in Japan. Together, they gathered and enaniigns of earthquake

records. Based on our observation and contribution to this effort, we argue that the digital archive

built after the Great East Japan Earthquake will serve to establish measures and countermeasures

to protect human populations frdmut ur e énat ur al 6 di sasters. Al so,
preserving the records and knowledge of natural disasters that will occur in the future worldwide.

To this end, this research intends to discuss examples and subjects of the digitalcdritteve

Great East Japan Earthquake to report on basic knowledge necessary for the development of digital
archives of natural disasters in the future.
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About The Disaster Archive Of The Great East Japan Earthquake

About the Disaster Archives

Thediscussin about the O0disaster ar-cechtedkeoslédgeand t hi s pe
teachings, as well as the collection, preservation, and utilization of these records. A term similar to

di saster archives i s 06di s®theboadyoflnforgnatidnanecaséary Di s a st
for disaster prevention and mitigation, and emergency treatment and restoration from the time
immediately following the disaster. The main difference between disaster archives and disaster big

data is the respectivature of the data handled. Disaster archives manage digital records including

SNS, photographic and video footage, as well as analogue documents including record magazines

and publications, and handles relics and physical remains. In contrast, disadegalzgals only

with digital records and is a component of disaster archives. The latter handles all information from

disaster big data that focuses on data from the time immediately following the disaster, as well as

records from prior to the disastertte revival.

The concept of disaster archives was not recently created. In fact, we can refer to the collections in

libraries and museums of disastetated documents such as books and record magazines as

disaster archives. Following the trend in reggrars that has seen the evolution of the internet and

an increase in digital material, the move toward material storage to digital archives is becoming
mainstream, and the institutions implementing this are beginning to exceed the frame of libraries

and nuseums.

Earthquake Disaster Archive Trends in the Great East Japan Earthquake

Following the GEJE, a Reconstruction Design of Seven Principles was proposed at the
Reconstruction Design Counci l on Jun edisaster, 2011.
for eternity, including through the creation of memorial forests and monuments, and we shall have

the disaster scientifically analysed by a broad range of scholars to draw lessons that will be shared
with the world and p]3hlspendplecawthe constructipmas d nembiert y . 0 |
of disaster archives. Examples include disaster archives built by the library group centred around

the National Diet Library[2] and disaststricken areas, research institutions such as Tohoku

Gakuin Uniwersity[3], Tohoku University[4], Iwaki Meisei University[5], Japan Society of Civil
Engineers[6], and the National Research Institute for Earth Science[7] and Disaster Resilience,

media such as the Japan Broadcasting Corporation (NHK) [8] and Kahoku Shitmihing Co.

[9], private enterprises such as Google[10] or Yahoo! JAPAN[11], municipalities such as Tagajo

City in Miyagi Prefecture[12], Miyagi Prefectural Library[13], Koriyama City in Fukushima
Prefecture[14], Kuji city, Noda village, and Fudailage in Iwate Prefecture[15], and Iwate
Prefecture[16]. Contrasting with previous practice, the present framework for disaster archives

takes into consideration a number of factors. These include the scale and severity of the damages
caused by the disastehe challenges for a single system or institution to collect all earthquake
related records, peopl eds desire to transmit I e
large number of earthquake records that were created due to the spread dédigitabgy.

Phases of the disaster archives process can be divided into collecting, organizing, preserving, and
exhibiting materials in a contents holder in each institution as well as a portal site operating system

that allows crossearching betweerontents holders. Typical portal sites include the National Diet
Librarydés O6Hinagi kud [2]and Harvard University
Di sasters Digital Archive6 [17]. The mbBigtority of
Libraryds o6Hinagi kud has coll aborated with doze
registered disasteelated documents of the Great East Japan Earthquake is approximately one

million. Registered contents include materials from immediatdtgr the earthquake to the

recovery and reconstruction, including photographs, testimonies, visual and audio recordings,
administrative sentences; over half of the items are photographic records. These rdisaster

data serve disaster prevention emtion and reconstruction tourism, publications, media, and

research materials. Finally, we note that there are three main types of disaster archives depending

on their modes of construction: 1) disaster archives using conventional means to gather material;
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2) disaster archives storing large amounts of earthquake records, and 3) disaster archives passing
on disasterelated documents to future generations.

Tablel.Major disaster archive of the Great East Japan Earthquake (2017)

) o Number  of
Date Site Name (Names ofititutions) contents
June, 2011 East Japan Earthquake Picture Project (Ya| 64,993
JAPAN)
June, 2011 Memories for the Future (Google) 62,662
June, 2011 Center for Remembering 3.11 (Sen 1,232

mediatheque)
September, 2011 | Michinoku Shinrokuden (Tohoku university] 125,531

March, 2012 Great East Japan Earthquake Archives (NH 1,803

March, 2012 Archives of agricultural, fishery and fores| 4,251
cooperative organizations' activities for
restoration from the Great East 4aa|
Earthquake (Norinchukin Research Instit

Co,, Ltd.)

April, 2012 Memories of Hamadoori: Disaster Archive { 299
the future (lwaki Meisei University )

September,2012 Remembering 3/11(FNN) 69

March, 2013 KAHOKU SHIMPO DISASTERS ARCHINE| 127,098
(Kahoku
Shimpo Publishing Co.)

March, 2013 The Great East Japan Earthquake Arch 18,795
Fukushima (Keio University)

May, 2013 Remembering 3.11 (Tohoku Gakuin) 8,786

January, 2014 Red Cross Nuclear Disaster Resource C¢ 1,054
Digital Archives (Japanese Red Cross Soci

March, 2014 Tagajo kenbunoku (Tagajo city in Miyg 24,519
prefecture)

April, 2014 Aomori Disaster Archive (Hachinohe Ci{ 93,514

Misawa City, Oirase Town and Hashika
Town in Aomori Prefecture)

June 2014 Fukushima Nuclear Accident Archive (Jajj 112,824
Atomic Energy Agency)

March, 2015 Kuji-NodaFudai Disaster Archive (Kuji City 127,415
Noda Village and Fudai Village in Iwa
Prefecture)

April, 2015 Koriyama Disaster Archive (Koriyama @if 49,901

Tomioka Town, Futaba Town and Kawau
Village in Fukushima Prefecture)

June, 2015 Great East Japan Earthquake Archive Miy 222,291
(Miyagi Prefectural Library )

July, 2015 Urayasu Disaster Archive (Urayasu City| 34,241
Chiba Prefecture)
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February, 2016 Radiation Medical Science Center for | 1,881
Fukushima Health

Management  Survey  digital  archi
(Fukushima Medical University Radiati
Medical Science Center)

March, 2017 Iwate Earthquake Tsunami Archive "Hop 236,498
(Iwate prefeatre)

Problems of disaster archives in Japan

The fifty archives of the Great East Japan Earthquake contain more than four million points of data

about the Great East Japan Earthquake. We know of no comparable case throughout the world,

where at most, ten archives had been devoted to
encouraging figures, the totality of four million points are not organized using a unified scheme of
metadata and therefore cannot be easily and systematically retbgwbe archive endsers.

Although this problem includes issues peculiar to Japan, others may commonly arise during the

future construction of a disaster archive somewhere else in the world. In this section, we reveal the
problems encountered by the dismsarchive of the Great East Japan Earthquake and ways that

may remedy to the problems of disaster archiving.

Disaster Archive Guidelines

Before the Great East Japan Earthquake, there were no guidelines on disaster archives in Japan.
Therefore, each agcy established its own standards and its own policy for the establishment of
its disaster archive. In March 2013, the Japanese Ministry of Internal Affairs and Communications
formulated the "Guidelines for Construction and Operation of Digital Archiatekto the Great

East Japan Earthquake Disaster."[18] Disaster archives are now being established according to
these standards. Nevertheless, the Ministry of Public Management, Home Affairs, Posts and
Telecommunications guidelines did not have provisguch as the definition of earthquake data,

the classification criteria of documents, the lexical control of material keywords, and the disclosure
criteria. Therefore, each archival platform remains different and problems to unify document
retrieval. Muchdata remain inaccessible to the public. The authors think that it is necessary to
rethink the guidelines of disaster archives and to improve the legislation.

Metadata schemes

Among digital archives of disasters in Japan, a few sites designed their etadata schemes.

Most archives use the scheme the Great East Japan Earthquake Archive Metadata Schema of the
National Diet Library [19] or some additional items. The metadata schema of the National Diet
Library independently expanded the international ot standard Dublin Core to include
corresponding items of the Japanese language and disasters. The metadata of the National Diet
Library is made up of over 300 items in terms of coverage and convenience. However, many items
such as GIS information cannm stored. Likewise, the solving of multilingual correspondence is

still at an impasse. While it can be a reference for the future archives of natural disasters, the
metadata schema of the National Diet Library requires revisions to meet the needseof futu
databases worldwide.

Vocabulary Control in Disaster Archives

Items of metadata include titles, creation dates, publication dates, file formats, keywords, document
classifications, location information, descriptions of document contents, and maafifibitory.

Among them, keywords allowing access to the materials need particular attention. These terms are
generally selected among the commonly used vocabulary. However, this process of selection must

depend on the knowledge and vocabulary of the aisdrthe country of origin. In Japanese, the

same word can be written in three different scripts (i.e. kanji, hiragana, or katakana). For example,

the word of rubbl e pr ono (kanj)ésd %¢hgomana) knied «can be wr
(katakana). Even when ing English keywords, the same item can be described using several
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words as in the case of car, motor vehicle, auto car, automobile, and motorcar. We observe further
variations between the vocabulary used in the United Kingdom and the USA. The simp& solut

is to build a thesaurus. However, we predict that the task would meet further challenge from
technical and scientific vocabularies, as they also find many equivalents. For instance, the word
6tsunami & which, ori gi nahdwprdstidapvave esasmicseaveane, be des
and hydraulic bore. In other words, the plurality and complexity terminologies related to natural

disaster make it the creation of a unified and universal thesaurus challenging albeit necessary.

The information about the locations of the material

For most disastarelated materials, the location information includes the name and address of the
places of the object of the data. This information can be said to be useful for screening and analysing
elements in many way However, common problems are that the location of items of past disasters
might now have a completely different name and address, several places might exist for the same
address, or else regional names of an area may be changed after being usedjfome |Some

of these issues may be resolved by using geocodes for a given period. However, there periods
cannot be defined based on some algorithm and need to be carefully considered. For instance, after
the Tohoku earthquake, some areas could no Idmgeised or inhabited because of the area has
been considered prone to tsunami and inhabitable. Some of the facilities located in these zones
have been rebuilt in inland while conserving its original name. As a result, the same place may
have different locgons in the past, the present and possibly the future. In such instance, you cannot
establish a single geocode for a building name.

With regards to location information, an additional complexity concerns the archiving of photos.
Currently, pictures tadn with a smartphone have their location automatically saved. The
information corresponds to the location of the photographer, not the location of the scene appearing
on the snapshot. Within the metadata schema of the disaster archives of the Natidriatddiet

there are options that allow you to access both the location of the camera and the location of the
scene. However, it seems that the latter is rarely provided. The reason is that this information has
to be identified and entered manually. Althbugis too early to say, this issue could be resolved
using automatic identification technology and artificial intelligence.

The cost of building disaster archive

The investment required by the archives of the Great East Japan Earthquake is coasiderabl
According to our research, the cost for a single item represents approximately $13.30 or 1,500
Japanese yen. This amount includes the expenses for the collection, the receipt, the handling right
or acquisition for public disclosure and secondary usagss categorisation and organisation, the
creation of metadata, paper materials, the registration in the database, the construction cost of the
system for publishing the contents and the operating and maintenance expenses. The most
significant among all gans to be the classification of hundreds of materials and the attribution of
metadata. In order to develop future disaster archives, we must envisage the reduction of expenses
via the use of artificial intelligence and automation.

CONCLUSION

This paperexamined the evolutions and some of the general issues facing the digital archives of
the Great East Japan Earthquake. We also discussed the future of disaster archive and pointing out
to some of the avenues or solutions to allow for better archivingtofahaisaster worldwide. To
develop a more general scheme for natural disaster archive, we believe that useful lessons can be
drawn from the archival activities that surround the Tohoku earthquake. For instance, we
mentioned that the necessity of buildlghesaurus of natural disasters, create a metadata schema
for natural disaster, and introduce Al for the classification and organization of information. We
will continue to draw lessons from the archives of the Great East Japan Earthquake and hope to
lead the way towards the internalization of disaster archives.
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BACKGROUND

The megaearthquake in Aceh on 26th of December 2004 had triggered the Indian Ocean tsunami
which was the most terrifying natural disaster in Aceh Province. This disaster has a major impact
on the geomrphology and sedimentology of the coast of Sumatra [1, 2]. A recent study using
radiocarbon analyses found an extraordinary 7#y#0 stratigraphic sequence of prehistoric
tsunami deposits from a coastal cave in Aceh, Indonesia [3]. Moore et al. stedietentary
deposits of the 26 December 2004 tsunami on the northwest coast of Aceh, Indonesia [4].
Nonetheless, detail information of minerals contained in the tsunami deposit on the Aceh coast is
still unknown. Thus, it is important to study the minsrabntained in the tsunami deposit on the
Aceh Besar coast which will be discussed in this paper.

PURPOSE

The purpose of the study to identify the minerals contained in the sedimentary deposits of the 26
December 2004 Indian Ocean tsunami on the AcebaBcoast, Indonesia. Understanding the
sedimentary deposits of the tsunami is important because this will help to provide clues to the
recognition of similar paleotsunamis.

METHODS

The sedimentary deposits of the 2004 tsunami were obtained from Harhbak Village, Aceh

Besar district, Indonesia. This village was swept by the 26 December 2004 Indian Ocean tsunami.
Four samples of sedimentary deposits were collected that weiiezatf depth (sample 01), 10

i 12 cm depth (sample 02), 2®22 cm dept (sample 03), and 3032 cm depth (sample 04)-X

Ray Fluorescence (XRF) andRay Diffraction (XRD) have been utilized to identify the mineral
content in the samples of sedimentary deposits.

RESULTS

The sediment types of all samples were classifseesbady. Our results of XRF measurement were
shown in Table 1. The sedimentary deposit at the ground surfac2 ¢t depth) contains 56.9%

of SiCz. The silicon oxide is also found in sedimentary deposits from tfiel20cm depth (57.9%

of SiQy), 201 22cm depth (51.4% of Si£), and 30 32 cm depth (53.6% of SED The percentage

of silicon oxide contained in each sample is about the same as the average of 55%. The sedimentary
deposit also contains F®s, Al203, CaO, KO, TiOz. The percentage of E@s from each sample

is about the same. Its average is 19% efEkelt is similar to the compositions of other phases
(Al20s, Ca0, KO, TiOz). The average percentages 0t@d, CaO, KO, TiOz from sedimentary
deposits are 12%, 9%, 3%, 2%, respectively. Beslimphases mentioned above, there are some
other phases contained in the sedimentary deposits (SrO, Mp@) But the percentages of those
phases are very small.
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